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SPECIFICATION 

IMAGE PREDICTIVE CODING APPARATUS AND METHOD, 

IMAGE PREDICTIVE DECODING APPARATUS AND METHOD 

AND RECORDING MEDIUM 

5 TECHNICAL FIELD. 

The present invention relates to an image 

predictive coding apparatus and method, image predictive 

decoding apparatus and method and recording medium. The 

present invention relates, in particular, to an image 

10 predictive coding apparatus and method as well as image 

predictive decoding apparatus and method for storing 

digital image data of an image which is a static image or 

a dynamic image into a recording medium such as an optical 

· disk or transmitting the data through a communication line. 

15 The present invention also relates to a recording medium in 

which a program including the steps of the image predictive 

coding method is recorded as well as a recording medium in 

which a program including the steps of the image predictive 

decoding method is recorded. 

20 BACKGROUND ART 

For the purpose of efficiently storing or 

transmitting a digital image, the image is required to be 

coded in a compression coding manner. As a method for 

coding a digital image in a compression coding manner, 

25 there is a waveform coding method of sub-band coding, 
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wavelet coding, fractal coding or the like other than 

discrete cosine transform (referred to as a DCT transform 

hereinafter) represented by JPEG (Joint Photographic 

Experts Group) and MPEG (Motion Picture Experts Group) • 

5 For the purpose of removing a redundant signal between 

images, an inter-image prediction with a motion 

compensation is executed, thereby subjecting a differential 

signal to waveform coding. 

According to the MPEG system, an input image is 

10 processed while being divided into a plurality of 16 x 16 

macro blocks. One macro block is further divided into 8 x 

8 blocks and quantized after undergoing 8 x 8 DCT 

transform. This is called an int~a-frame coding. 

On the other hand, according to a motion 

15 detection method inclusive of block matching, a prediction 

macro block having the minimum error with respect to the 

objective macro block is detected from other frames 

adjacent in time, the detected prediction macro block is 

subtracted from the objective macro block thereby forming 

20 a differential macro block, and this macro block is 

quantized after undergoing 8 x 8 DCT transform. This is 

called an inter-frame coding, and the prediction macro 

block is called a prediction signal of the time domain. 

According to MPEG described above, no image is predicted 

25 from an identical frame. 
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A normal image has spatially similar regions, and 

an image can be approximated to a spatial region by 

utilizing this characteristic. In a manner similar to that 

of the prediction signal of the time region, a prediction 

5 signal can also be obtained from an identical frame. This 

is called a prediction signal of the spatial region. 

Since spatially adjacent two pixel values are 

close to each other, the prediction signal of the spatial 

region is generally located close to the objective signal. 

10 On the other hand, on the receiving side or the reproducing 

side, a signal which has been coded and reproduced in the 

past is required to be used for the prediction signal since 

the original image is absent. From these two factors, the 

prediction signal of the spatial region is required to be 

15 generated at high speed. - This is because the signal is 

used for the generation of a prediction signal immediately 

after the pixel value is decoded and reproduced. 

Therefore, the prediction signal of the spatial 

region is required to be generated simply with high 

20 accuracy. Furthermore, a speedily operable construction is 

required in a coding apparatus and a decoding apparatus. 

The coding of image data has been widely used in 

many international standards such as JPEG, MPEGl, H.261, 

MPEG2 and H.263. Each of the latter standards has a more 

25 improved coding efficiency. That is, much efforts have 
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been devoted to further reducing the number of bits than in 

the conventional standards in expressing the same image 

quality. 

Coding of image data of a dynamic image is 

5 comprised of intra-frame coding and prediction frame 

coding. Among these, the intra-frame coding refers to 

coding inside the screen of one frame. In a representative 

hybrid coding system such as MPEGl Standard, consecutive 

frames can be classified into the following three different 

10 types: 

(a) intra-frame (referred to as an "I-frame" 

hereinafter); 

(b) prediction frame (referred to as a "P-frame" 

hereinafter); and 

15 (c) bidirectional prediction frame (referred to 

as a "B-frame" hereinafter). 

The I-frame is coded independently of the other 

frames, i.e., the I-frame is compressed without using the 

other frames. The P-frame is coded through motion 

20 detection and compensation by using the immediately 

preceding frame for the purpose of predicting the contents 

of a coded frame (it is a P-frame). The B-frame is coded 

through motion detection and compensation by using 

information from the immediately preceding frame and 

25 information from the subsequent frame for predicting the 
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data of the contents of the B-frame. The preceding frame 

and the subsequent frame is the I-frame or the P-frame. 

The I-frame belongs to an intra-code mode. The P-frame and 

the B-frame belong to a prediction code mode. 

As the characteristics of the coding of the I-

frame, P-frame and B-frame are different from one another, 

the compressing methods thereof differ from one another. 

The I-frame uses no temporary prediction for the purpose of 

reducing the redundancy, and therefore, it requires more 

10 bits than those of the P-frame and the B-frame. 

A description will be herein made taking MPEG2 as 

an example. It is assumed that the bit rate is 4 Mbits/sec 

and an image having 30 frames/sec is used. In general, the 

ratio of the number of bits used for the I- P- and B-frames 

15 is 6 : 3 : 1. Therefore, the I-frame u·ses about 420 

kbits/s, and the B-frame uses about 70 kbits/s. This is 

because the B-frame is sufficiently predicted from both 

directions. 

Fig. 14 is a block diagram showing a construction 

20 of a prior art image predictive coding apparatus. Since a 

DCT transf arm is executed on a block basis, the recent 

image coding methods are all based on the division of an 

image into smaller blocks. According to the intra-frame 

coding, an inputted digital image signal is first of all 

25 subjected to a block sampling process 1001 as shown in Fig. 
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14. Next, the blocks obtained after the block sampling 

process 1001 are subjected to a DCT transform process 1004 

and thereafter subjected to a quantizing process 1005 and 

a run length Huffman variable length coding (VLC: variable 

5 Length Coding; entropy coding) process 1006. On the other 

hand, according to the prediction frame coding, an inputted 

digital image is subjected to a motion compensating process 

1003, and the motion-compensated block (i.e., the predicted 

block) is subjected to the DCT transform process 1004. 

10 Next, the quantizing process 1005 and the run length 

Huffman VLC coding (entropy coding) process 1006 are 

executed. 

The fact that the block-based DCT transform 

process 1004 removes or reduces a spatial redundancy inside 

15 the target block to be processed and the fact that the 

motion detecting and compensating processes 1002 and 1003 

remove or reduce a temporary redundancy between adjacent 

frames are known from the conventional image coding 

techniques. Further, the run length Huffman VLC coding or 

· 20 another entropy coding process 1006 executed after the DCT 

25 

transform process 1004 and the quantizing process 1005 

removes a statistical redundancy between quantized DCT 

transform coefficients. However, the process is executed 

only on the blocks inside a screen frame. 

A digital ·image has a spatially great redundancy 



-------- ·- ~---------------- ···--·--------------------

.. -··.,, ..... . .. ,, 
·' . . . . ...... . 'i' ,: ~ '!\• . . ' ·' .:·,; .. ., .. ....r~.:· • .. : ~ ~ ···~· 

~~~--·~Ji_·'-~~~ :~~j 
-· ~ ... ·::...,... ~ ... ,~ ....... __ , ....... -. ",/'" 

\ 

• I ~ 

- 7 -

as an inherent characteristic. This redundancy exists not 

only in the blocks inside a screen frame but also between 

blocks over blocks. However, the fact that no actual 

method uses a process for removing the redundancy between 

5 blocks of an image is apparent from the above description. 

According to the existing image coding method, 

the DCT transform process 1004 or another transform process 

is executed on the block basis due to restrictive 

conditions in terms of hardware formation and calculation. 

10 Although the spatial redundancy is reduced 

through the block-based transform process, it is restricted 

to the inside of one block. The redundancy between 

adjacent two blocks is not satisfactorily considered, 

however, it can be further reduced when the intra-frame 

15 coding which consistently consumes a great number of bits 

is used. 

Furthermore, the fact that the block-based OCT 

transform process removes or reduces the spatial redundancy 

inside the target block to be processed and the fact that 

20 the motion predicting and compensating processes remove or 

reduce the temporary redundancy between adjacent two frames 

are known from the existing image coding techniques. A 

zigzag scan and the run length Huffman VLC coding or 

another entropy coding process, which are executed after 

25 the DCT transform process and the quantizing process, 
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remove the statistical redundancy in quantized DCT 

transform coefficients, however, they are still restricted 

to the inside of one block. 

A digital image inherently includes a great 

5 spatial redundancy. This redundancy exists not only inside 

a block but also between blocks over blocks of a screen 

frame. Therefore, as is apparent from the above facts, no 

existing method uses the process for removing the 

redundancy between blocks of one image at all except for 

10 the DC coefficient prediction of JPEG, MPEGl and MPEG2. 

According to MPEGl and MPEG2, the DC coefficient 

prediction is executed by subtracting the DC value of the 

preceding coded block from the currently coded block. This 

is a simple predicting method which does not have an 

15 adaptiveness or mode switching when the prediction is 

inappropriate. Further, it merely includes DC 

coefficients. 

According to the current state of the concerned 

technical field, the zigzag scan is used for all blocks 

20 prior to the run length coding. No attempt at making scan 

adaptive on the basis of the data of the contents of the 

block has been made. 

Fig. 22 is a block diagram showing a construction 

of a prior art image predictive coding apparatus. In Fig. 

25 22, the prior art image predictive coding apparatus is 
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provided with a block sampling unit 2001, a DCT transform 

unit 2003, a quantizing unit 2004, a zigzag scan unit 2005 

and an entropy coding unit 2006. In this specification, 

the term "unit" means a circuit device. 

According to the intra-£ rame coding ( i • e. , coding 

inside a frame), an inputted image signal is subjected to 

a block sampling process 2001 and thereafter subjected 

directly to a DCT transform process 2003. Then, a 

quantizing process 2004, a zigzag scan process 2005 and an 

10 entropy coding process 2006 are sequentially executed. On 

the other hand, according to the inter-frame coding (i.e., 

coding between frames, i.e., prediction frame coding), a 

motion detecting and compensating process is executed in a 

unit 2011 after the block sampling process 2001, and then 

15 a prediction error is obtained from an adder 2002 by 

subtracting a detection value obtained from. the unit 2011 

from the image data obtained from the block sampling 2001. 

Further, this prediction error is subjected to the DCT 

transform process 2003 and then to the quantizing process 

20 2004, zigzag scan process 2005 and entropy coding process 

2006 similar to the intra-frame coding. 

In a local decoder provided in the image 

predictive coding apparatus shown in Fig. 22, an inverse 

quantizing process and an inverse DCT transform process are 

25 executed in units 2007 and 2008. According to the intra-
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frame coding, a prediction value obtained through motion 

detection and compensation is added by an adder 2009 to the 

prediction error reconstructed by the units 2007 and 2008, 

and the addition value means locally decoded image data. 

5 The decoded image data is stored into a frame memory 2010 

of the local decoder. Finally, a bit stream is outputted 

from the entropy coding unit 2010 and transmitted to the 

image predictive decoding apparatus of the other party. 

Fig. 23 is a block diagram showing a construction 

10 of a prior art image predictive decoding apparatus. The 

bit stream is decoded by a variable length decoder (VLD: 

Variable Length Decoding} unit (or an entropy decoding 

unit} 2021, and the decoded image data is then subjected to 

an inverse quantizing process and an inverse DCT transform 

15 process in units 2023 and 2024. According to the inter­

frame coding, a prediction value which is obtained through 

motion detection and compensation and formed by a unit 2027 

is added by an adder 2025 to the prediction error 

reconstructed, thereby forming locally decoded image data. 

20 The locally decoded image data is stored into a frame 

memory 1026 of the local decoder. 

According to the existing image coding 

techniques, the DCT transform process or other transform 

process is executed on the block basis due to the 

25 restrictive conditions in terms of hardware formation and 
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calculation. The spatial redundancy will be reduced 

through the block-based transform. However, it is 

restricted to the inside of a block. The redundancy 

between adjacent blocks is not satisfactorily considered. 

5 In particular, the intra-frame coding which consistently 

consumes a great amount of bi ts is not satisfactorily 

considered. 

A first object of the present invention is to 

provide an image predictive coding apparatus and method as 

10 well as image predictive decoding apparatus and method 

capable of simply generating prediction image data of the 

spatial region at high speed with high accuracy. 

A second object of the present invention is to 

provide an image predictive coding apparatus and method as 

15 well as image predictive decoding apparatus and method 

capable of removing the redundancy in a b_lock further than 

in the prior art image predictive coding apparatus and 

image predictive decoding apparatus and more efficiently 

coding or decoding image data. 

20 Further, a third object of the present invention 

is to provide an image predictive coding apparatus and 

method as well as image predictive decoding apparatus and 

method capable of improving the efficiency of an entropy 

coding process by solving the problem that important 

25 transform coefficients are concentrated on different 
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regions of a block depending·on the internal properties of 

image data and by determining the correct scan method for 

the block. 

Furthermore, a fourth object of the present 

5 invention is to provide a recording medium in which the 

steps of the image predictive coding method or the image 

predictive decoding method are recorded. 

DISCLOSURE OF THE INVENTION 

According to the first aspect of the present 

10 invention, there is provided an image predictive coding 

apparatus comprising: 

dividing means for dividing inputted image data 

to be coded into image data of a plurality of small regions 

which are adjacent to one another; 

15 fi.rst generati.ng means operati.ng, when coding the 

image data of an objective small regi.on to be processed 

among the image data of the plurality of small regions 

whi.ch are divi.ded by sai.d dividi.ng means and adjacent to 

one another, to use image data of a reproduced reproducti.on 

20 small region adjacent to the image data of sai.d objecti.ve 

small region to be processed as image data of an intra-

frame prediction small region of the objective small region 

to be processed, to use the image data of said intra-frame 

predi.ction small region as image data of an optimum 

25 predi.cti.on small regi.on and to generate image data of a 
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difference small region which are differences between the 

image data of said objective small region to be processed 

and the image data of said optimum prediction small region; 

coding means for coding the image data of the 

5 difference small region generated by said generating means; 

decoding means for decoding the image data of the 

difference small region coded by said coding means; and 

second generating means for generating image data 

of a reproduced reproduction small region by adding the 

10 image data of the difference small region decoded by said 

decoding means to the image data of said optimum prediction 

small region. 

Also, according to the second aspect of the 

present invention, there is provided an image predictive 

15 coding apparatus comprising: 

dividing means for dividing inputted image data 

to be coded into image data of a plurality of small regions 

which are adjacent to one another; 

first generating means operating, when coding an 

20 objective small region to be processed among a plurality of 

small regions which are divided by said dividing means and 

adjacent to one another, to use only significant image data 

indicated by an inputted significance signal representing 

whether or not said coded image data is significant as 

25 image data of an intra-frame prediction small region of 
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said objective small region to be processed among image 

data of a reproduced reproduction small region adjacent to 

the image data of said objective small region to be 

processed, to use the image data of said intra-frame 

5 · prediction small region as image data of an optimum 

10 

15 

20 

prediction_ small region and to generate image data of a 

difference small region which are differences between the 

image data of said objective small region to be processed 

and the image data of said optimum prediction small region; 

coding means for coding the image data of the 

difference small region generated by said first generating 

means; 

decoding means for decoding the image data of the 

difference small region coded by said coding means; and 

second generating means for generating image data 

of a reproduced reproduction small region by adding the 

image data of the difference small region decoded by said 

decoding means to the image data of said optimum prediction 

small region. 

Further, according to the third aspect of the 

present invention, there is provided an image predictive 

decoding apparatus comprising: 

analyzing means for analyzing an inputted coded 

image data series and outputting an image difference 

25 signal; 
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decoding means for decoding image data of a 

reproduction difference small region from the image 

difference signal outputted from said analyzing means; 

a line memory for storing therein image data for 

5 generating image data of a predetermined intra-frame 

prediction small region; 

generating means for executing a prediction 

signal generating process on the image data from said line 

memory to thereby use reconstructed image data adjacent to 

10 the image data of said reproduction difference small region 

as image data of an intra-frame prediction small region and 

outputting the image data of said intra-frame prediction 

small region as image data of an optimum prediction small 

region; and 

15 adding means for adding the image data of the 

reproduction difference small region from said decoding 

means to the image data of said optimum prediction small 

region from said generating means, outputting image data 

for generating image data of an intra-frame prediction 

20 small region of the result of addition and storing the data 

into said line memory. 

Still further, according to the fourth aspect of 

the present invention, there is provided an image 

predictive decoding apparatus comprising: 

25 analyzing means for analyzing an inputted coded 
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image data series and outputting an image difference 

signal, a motion vector signal and a control signal; 

decoding means for decoding the image difference 

signal outputted from said analyzing means into image data 

5 of a reproduction dif ~erence small region; 

control means.for outputting a switching signal 

for controlling motion compensating means and generating 

means to selectively operate based on the control signal 

outputted from said analyzing means; 

10 a frame memory for storing therein predetermined 

reproduction image data; 

a line memory for storing therein image data for 

generating image data of a predetermined intra-frame 

prediction small region; 

15 motion compensating means for executing a motion 

compensating process on an inputted motion vector signal in 

response to the switching signal from said control means to 

thereby generate image data of a time prediction small 

region from said frame memory and outputting the data as 

20 image data of an optimum prediction small region; 

generating means for executing a prediction 

signal generating process on the image data from said line 

memory in response to the switching signal from said 

control means to thereby use reconstructed image data 

25 adjacent to the image data of said reproduction difference 
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small region as image data of an intra-frame prediction 

small region and outputting the image data of said intra­

frame prediction small region as image data of an optimum 

prediction small region; and 

5 adding means for adding the image data of the 

reproduction difference small region from said decoding 

means to the image data of the optimum prediction small 

region from said generating means to thereby output 

reproduction image data of the result of addition, storing 

10 said reproduction image data into said frame memory and 

storing only the image data for generating the image data 

of said intra-frame prediction small region into said line 

memory. 

Also, according to the fifth aspect of the 

15 present invention, there is provided an image predictive 

decoding apparatus comprising: 

analyzing means for ana_lyzing an inputted coded 

image data series and outputting a compressed shape signal 

and an image difference signal; 

20 first decoding means for decoding the compressed 

shape signal outputted from said analyzing means into a 

reproduction shape signal; 

second decoding means for decoding the image 

difference signal outputted from said analyzing means into 

25 image data of a reproduction difference small region; 
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a line memory for storing therein image data for 

generating image data of a predetermined intra-frame 

prediction small region; 

generating means for executing a prediction 

5 signal process on the image data from said line memory to 

thereby use only significant image data expressed by said 

reproduction shape signal as image data of an intra-frame 

prediction small region among the reconstructed image data 

adjacent to the image data of said reproduction difference 

10 small region and outputting the image data of said intra­

frame prediction small region as image data of an optimum 

prediction small region; and 

adding means for adding the image data of the 

reproduction difference small region from said second 

15 decoding means to the image data of said optimum prediction 

small region from said generating means to thereby output 

image data of the result of addition and storing only image 

data for generating the image data of said intra-frame 

prediction small region into said line memory. 

20 Further, according to the sixth aspect of the 

present invention, there is provided an image predictive 

decoding apparatus comprising: 

analyzing means for analyzing an inputted coded 

image data series and outputting a compressed shape signal, 

25 an image difference signal, a motion vector signal and a 
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control signal; 

first decoding means for decoding the compressed 

shape signal outputted from said analyzing means into a 

reproduction shape signal; 

5 second decoding means for decoding the image 

difference signal outputted from said analyzing means into 

image data of a reproduction difference small region; 

control means for outputting a switching signal 

for controlling motion compensating means and generating 

10 means to selectively operate based on the control signal 

outputted from said analyzing means; 

a frame memory for storing therein predetermined 

reproduction image data; 

a line memory for storing therein image data for 

15 generating image data of a predetermined intra-frame 

prediction small region; 

motion compensating means for executing a motion 

c~mpensating process on the reproduction image data from 

said frame memory based on the motion vector signal 

20 outputted from said analyzing . means in response to the 

switching signal outputted from said control means to 

thereby generate image data of a time prediction small 

region and outputting the data as image data of an optimum 

prediction small region; 

25 generating means for executing a prediction 
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signal process on the image data from said line memory in 

response to the switching signal outputted from said 

control means to thereby use only significant image data 

expressed by said reproduction shape signal among the 

5 reconstructed image data adjacent to the image data of said 

reproduction difference small region as the image data of 

the intra-frame prediction small region and outputting the 

image data of said intra-frame prediction small region as 

image data of an optimum prediction small region; and 

10 adding means for adding the image data of the 

reproduction difference small region from said second 

decoding means to the image data of said optimum prediction 

small region from said generating means to thereby output 

reproduction image data of the result of addition, storing 

15 said reproduction image data into said frame memory and 

storing only image data for generating the image data of 

said intra-frame prediction small region into said line 

memory. 

According to the seventh aspect of the present 

20 invention, there is provided an image predictive coding 

apparatus comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

25 transforming means for transforming the image 
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data of the blocks sampled by said sampling means into 

coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

plurality of prediction blocks formed by said predicting 

means and transmitting an identifier indicating said 

15 selected prediction block in an indication bit form to an 

image predictive decoding apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

20 block at the present timing, thereby outputting coefficient 

data of a prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said first 

adding means; 

25 coding means for coding in an entropy coding 
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manner the coefficient data of 1 the prediction error from 

said quantizing means and transmitting the coded 

coefficient data of the prediction error to the image 

predictive decoding apparatus; 

5 inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error from said 

quantizing means and outputting the coefficient data of the 

restored block; 

second adding means for adding the coefficient 

10 data of the prediction block outputted from said 

determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output coefficient data of the restored block and 

storing the data into said block memory; and 

15 inverse transforming means for inverse 

transforming the coefficient data of the block outputted 

from said second adding means, thereby generating image 

data of the restored block. 

Also, according to the eighth aspect of the 

20 present invention, there is provided an image predictive 

25 

coding apparatus comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

transforming means for transforming the image 
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data of the plurality of blocks sampled by said sampling 

means into coefficient data of a predetermined transform 

domain; 

quantizing means for quantizing the coefficient 

5 data of the transform domain from said transforming means; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

10 of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data of a most efficient 

15 prediction block among the coefficient data of the 

plurality of prediction blocks formed by said predicting 

means and transmitting an identifier indicating said 

selected prediction block in an indication bit form to an 

image predictive decoding apparatus; 

20 first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

data of a prediction error of the result of subtraction; 

25 coding means for coding in an entropy coding 
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manner the coefficient data of the prediction error from 

said . first adding means and transmitting the coded 

coefficient data of the prediction error to the image 

predictive decoding apparatus; 

second adding means for adding the coefficient 

data of the prediction error from said first adding means 

to the coefficient data of the prediction block outputted 

from said determining means to thereby restore and output 

the quantized-coefficient data of the current block and 

10 storing the data into said block memory; 

inverse quantizing means for inverse quantizing 

the coefficient data of the current block outputted from 

said second adding means and outputting the resulting data; 

and 

15 inverse transforming means for inverse 

transforming the coefficient data of the current block from 

said inverse quantizing means, thereby generating image 

data of the restored block. 

Further, according to the ninth aspect of the 

20 present invention, there is provided an image predictive 

coding apparatus comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

25 compensating means for executing a motion 
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compensating process on the image data of an inputted 

block, thereby generating and outputting image data of a 

prediction error of a motion-compensated block; 

first adding means for subtracting the image data 

5 of the prediction error of the block outputted from said 

compensating means from the image data of the block 

outputted from said sampling means, thereby outputting 

image data of the block of the result of subtraction; 

transforming means for transforming the image 

10 data of the block outputted from said first adding means 

into coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

15 a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of the block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

20 outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

plurality of prediction blocks formed by said predicting 

means and transmitting an identifier indicating said 

selected prediction block in an indication bit form to an 

25 image predictive decoding apparatus; 
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subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

5 data of the prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said second 

adding means; 

coding means for coding in an entropy coding 

10 manner the coefficient data of the prediction error from 

said quantizing means and transmitting the coded 

coefficient data of the prediction error to the image 

predictive decoding apparatus; 

inverse quantizing means for inverse quantizing 

15 the coefficient data of the prediction error from said 

quantizing means and outputting the coefficient data of the 

restored block; 

third adding means for adding the coefficient 

data of the prediction block outputted from said 

20 determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output the coefficient data of the restored block 

and storing the data into said block memory; 

inverse transforming means for inverse 

25 transforming the coefficient data of the block outputted 

Th111m1lii1r1~11nr 
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from said third adding means, thereby generating image data 

of the restored block; and 

fourth adding means for adding the image data of 

the prediction error of the motion-compensated block 

5 outputted from said motion compensating means to the image 

data of the restored block from said inverse transforming 

means, thereby outputting the image data of the restored 

block to said compensating means. 

Still further, according to the tenth aspect of 

10 the present invention, there is provided an image 

predictive coding apparatus comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

15 compensating means for executing a motion 

compensating process on the image data of an inputted 

block, thereby generating and outputting image data of a 

prediction error of a motion-compensated block; 

first adding means for subtracting the image data 

20 of the prediction error of the block outputted from said 

compensating means from the image data of the block 

outputted from said sampling means, thereby outputting 

image data of the block of the result of subtraction; 

transforming means for transforming the image 

25 data of the block outputted from said first adding means 
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into coefficient data of a predetermined transform domain; 

quantizing means for quantizing the coefficient 

data of the transform domain from said transforming means; 

a block memory for storing therein coefficient 

5 data of a restored block; 

predicting means for forming coefficient data of 

a plurali~y of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of the block which has been 

10 previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

plurality of prediction blocks formed by said predicting 

15 means and transmitting an identifier indicating said 

selected prediction block in an indication bit form to an 

image predictive decoding apparatus; 

second adding means for subtracting the 

coefficient data of the prediction block selected by said 

20 determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

data of the prediction error of the result of subtraction; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error from 

25 said second adding means and transmitting the coded 
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coefficient data of the prediction error to the image 

predictive decoding apparatus; 

third adding means for adding the coefficient 

data of the prediction error from said second adding means 

5 to the coefficient data of the prediction block outputted 

from said determining means to thereby restore and output 

the coefficient data of the quantized current block and 

storing the data into said block memory; 

inverse quantizing means for inverse quantizing 

10 the coefficient data of the current block outputted from 

said third adding means and outputting the resulting data; 

inverse transforming means for inverse 

transforming the coefficient data of the current block -from 

said inverse quantizing means, thereby generating image 

15 data of the restored block; and 

fourth adding means for adding the image data of 

the prediction error of the motion-compensated block 

outputted from said motion compensating means to the image 

data of the restored block from said inverse transforming 

20 means, thereby outputting the image data of the restored 

block to said compensating means. 

According to the eleventh aspect of the present 

invention, there is provided an image predictive decoding 

apparatus provided in correspondence with the image 

25 predictive coding apparatus of the seventh aspect of the 
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present invention, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

5 a block memory for storing therein coefficient 

data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

10 included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

15 decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

20 said decoding means and outputting the resulting data; 

third adding means for adding the coefficient 

data of the prediction block outputted from said further 

predicting means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

25 thereby restore and output the coefficient data of the 
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current block at the present timing and storing the data 

into said block memory; and 

further inverse transforming means for inverse 

transforming the coefficient data of the current block 

5 outputted from said third adding means and outputting the 

image data of the restored current block. 

Also, according to the twelfth aspect of the 

present invention, there is provided an image predictive 

decoding apparatus provided in correspondence with the 

10 image predictive coding apparatus of the eighth aspect of 

the present invention, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

15 a block memory for storing therein coefficient 

data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

20 included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

25 decoding means for decoding said received data in 
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an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error: 

third adding means for adding the coefficient 

data of the prediction block outputted from said predicting 

5 means to the coefficient data of the prediction error 

outputted from said decoding means to thereby restore and 

output the coefficient data of the current block at the 

present timing and storing the data into said block memory: 

inverse quantizing means for inverse quantizing 

10 the coefficient data of the prediction error outputted from 

said third adding means and outputting the resulting data; 

and 

further inverse transforming means for inverse 

trans£ arming the coefficient data of the current block 

15 outputted from said inverse quantizing means and outputting 

the image data of the restored current block. 

Further, according to the thirteenth aspect of 

the present invention, there is provided an image 

predictive decoding apparatus provided in correspondence 

20 with the image predictive coding apparatus of the ninth 

25 

aspect of the present invention, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

a block memory for storing therein coefficient 
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further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

5 included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

10 decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

15 said decoding means and outputting the resulting data; 

third adding means for adding the coefficient 

data of the prediction block outputted from said further 

predicting means to the coeff icierit data of the prediction 

error outputted from said inverse quantizing means to 

20 thereby restore and output the coefficient data of the 

current block at the present timing and storing the data 

into said block memory; 

further inverse transforming means for inverse 

transforming the coefficient data of the current block 

25 outputted from said third adding means and outputting the 
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image data of the restored current block; 

further compensating means for executing a motion 

compensating process on the image data of the current block 

outputted from said further inverse transforming means, 

5 thereby outputting motion-compensated prediction error 

data; and 

fifth adding means for subtracting the motion-

compensated prediction error data outputted from said 

further compensating means from the image data of the 

10 current block outputted from said further inverse 

transforming means, thereby outputting the image data of 

the restored block of the result of subtraction. 

Still further, according to the fourteenth aspect 

of the present invention, there is provided an image 

15 predictive decoding apparatus provided in correspondence 

with the image predictive coding apparatus of the tenth 

aspect of the present invention, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

20 coding apparatus; 

a block memory for storing therein coefficient 

data of the re$tored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

25 coefficient data of the current block at the present timing 
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included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

5 extracting means; 

decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

third adding means for adding the coefficient 

10 data of the prediction block outputted from said predicting 

means to the coefficient data of the prediction error 

outputted from said decoding means to thereby restore and 

output the coefficient data of the current block at the 

present timing and storing the data into said block memory; 

15 inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

said third adding means and outputting the resulting data; 

further inverse transforming means for inverse 

transforming the coefficient data of the current block 

20 outputted from said inverse quantizing means and outputting 

the image data of the restored current block; 

further compensating means for executing a motion 

compensating process on the image data of the current block 

outputted from said further inverse transforming means, 

25 thereby outputting motion-compensated prediction error 
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data; and 

fifth adding means for subtracting the motion-

compensated prediction error data outputted from said 

further compensating means from the image data of the 

5 current block outputted from said further inverse 

transforming means, thereby outputting the image data of 

the restored block of the result of subtraction. 

According to the fifteenth aspect of the present 

invention, there is provided an image predictive coding 

10 apparatus comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

trans£ arming means for trans£ arming the image 

15 data of the blocks sampled by said sampling means into 

coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

20 a plurality of prediction blocks for the coefficient data 

of the block transformed by said transfo·rming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

25 outputting the coefficient data and scan method of a most 
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efficient prediction block among the coefficient data of 

the plurality of prediction blocks formed by said 

predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

5 indication bit form to an image predictive decoding 

apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

10 block at the present timing, thereby outputting coefficient 

data of a prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said first 

adding means; 

15 scanning means for executing a scan process on 

the . coefficient data of the prediction error from said 

quantizing means according to the scan method determined by 

said determining means and outputting the coefficient data 

of the prediction error obtained after the scan process; 

20 coding means for coding in an entropy coding 

manner the coefficient data of the prediction error 

obtained after the scan process outputted from said 

scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

25 apparatus; 
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inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error from said 

quantizing means and outputting the coefficient data of the 

restored block; 

5 second adding means for adding the coefficient 

data of the prediction block outputted from said 

determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output coefficient data of the restored block and 

10 storing the data into said block memory; and 

inverse transforming means for inverse 

transforming the coefficient data of the block outputted 

from said second adding means, thereby generating image 

data of the restored block. 

15 Also, according to the sixteenth aspect of the 

present invention, there is provided an image predictive 

coding apparatus comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

20 including pixel values of a two-dimensional array; 

transforming means for transforming the image 

data of the plurality of blocks sampled by said sampling 

means into coefficient data of a predetermined transform 

domain; 

25 quantizing means for quantizing the coefficient 

' 
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data of the transform domain from said transforming means; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

5 a plurality of prediction blocks for the coeff~cient data 

of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

10 outputting the coefficient data and scan method of a most 

efficient prediction block among the coefficient data of 

the plurality of prediction blocks formed by said 

predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

15 indication bit form to an image predictive decoding 

apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

20 block at the present timing, thereby outputting coefficient 

data of a prediction error of the result of subtraction; 

scanning means for executing a scan process on 

the coefficient data of the prediction error from said 

first adding means according to the scan method determined 

25 by said determining means and outputting the coefficient 
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data of the prediction error obtained after the scan 

process; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error 

5 obtained after the scan process outputted from said 

scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

apparatus; 

second adding means for adding the coefficient 

10 data of the prediction error from said first adding means 

15 

to the coefficient data of the prediction block outputted 

from said determining means to thereby restore and output 

the quantized coefficient data of the current block and 

storing the data into said block memory; 

inverse quantiz:i,.ng means for inverse quantizing 

the coefficient data of the current block outputted from 

said second adding means and outputting the resulting data; 

and 

inverse transforming means for inverse 

20 transforming the coefficient data of the current block from 

said inverse quantizing means, thereby generating image 

data of the restored block. 

Further, according to the seventeenth aspect of 

the present invention, there is provided an image 

25 predictive coding apparatus comprising: 
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sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

compensating means for executing a motion 

5 compensating process on the image data of an inputted 

block, thereby generating and outputting image data of a 

prediction error of a motion-compensated block; 

first adding means for subtracting the image data 

of the prediction error of the block outputted from said 

10 compensating means from the image data of the block 

outputted from said sampling means, thereby outputting 

image· data of the block of the result of subtraction; 

transforming means for transforming the image 

data of the block outputted from said first adding means 

15 into coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

20 of the block transformed by said transforming means based 

on the coefficient data of the block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data and scan method of a most 

25 efficient prediction block among the coefficient data of 
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the plurality of prediction blocks formed by said 

predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

indication bit form to an image predictive decoding 

5 apparatus; 

second adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

10 data of the prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said second 

adding means; 

scanning means for executing a scan process on 

15 the coefficient data of the prediction error from said 

quantizing means according to the scan method determined by 

said determining means and outputting the coefficient data 

of the prediction error obtained after the scan process; 

coding means for coding in an entropy coding 

20 manner the coefficient data of the prediction error 

obtained after the scan process outputted from said 

scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

apparatus; 

25 inverse quantizing means for inverse quantizing 

Thj]f 111111iii1l1!11"1i11ilf .d 
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the coefficient data of the prediction error from said 

quantizing means and outputting the coefficient data of the 

restored block; 

third adding means for adding the coefficient 

5 data of the prediction block outputted from said 

determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output the coefficient data of the restored block 

and storing the data into said block memory; 

10 inverse transforming means for inverse 

transforming the coefficient data of the block outputted 

from said third adding means, thereby generating image data 

of the restored block; and 

fourth adding means for adding the image data of 

15 the prediction error of the motion-compensated block 

outputted from said motion compensating means to the image 

data of the restored block from said inverse transforming 

means, thereby outputting the image data of the restored 

block to said compensating means. 

20 Still further, according to the eighteenth aspect 

of the present invention, there is provided an image 

predictive coding apparatus comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

25 including pixel values of a two-dimensional array; 
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compensating means for executing a motion 

compensating process on the image data of an inputted 

block, thereby generating and outputting image data of a 

prediction error of a motion-compensated block; 

first adding means for subtracting the image data 

of the prediction error of the block outputted from said 

compensating means from the image data of the block 

outputted from said sampling means, thereby outputting 

image data of the block of the result of subtraction; 

transforming means for transforming the image 

data of the block outputted from said first adding means 

into coefficient data of a predetermined transform domain; 

quantizing means for quantizing the coefficient 

data of the transform domain from said transforming means; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

20 on the coefficient data of the block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coef f ic~ent data and scan method of a most 

efficient prediction block among the coefficient data of 

25 the plurality of prediction blocks formed by said 
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predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

indication bit form to an image predictive decoding 

apparatus; 

second adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

data of the prediction error of the result of subtraction; 

scanning means for execu~ing a scan process on 

the coefficient data of the prediction error from said 

second adding means according to the scan method determined 

by said determining means and outputting the coefficient 

data of the prediction error obtained after the scan 

15 process; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error 

obtained after the scan process outputted from said 

scanning means and transmitting the coded coefficient data 

20 of the prediction error to the image predictive decoding 

apparatus; 

third adding means for. adding the coefficient 

data of the prediction error from said second adding means 

to the coefficient data of the prediction block outputted 

25 from said determining means to thereby restore and output 
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the coefficient data of the quantized current block and 

storing the data into said block memory; 

inverse quantizing means for inverse quantizing 

the coefficient data of the current block outputted from 

5 said third adding means and outputting the resulting data; 

inverse transforming means for inverse 

transforming the coefficient data of the current b.l,ock from 

said inverse quantizing means, thereby generating image 

data of the restored block; and 

10 fourth adding means for adding the image data of 

the prediction error of the motion-compensated block 

outputted from said motion compensating means to the image 

data of the restored block from said inverse transforming 

means, thereby outputting the image data of the restored 

15 block to said compensating means. 

According to the nineteenth aspect of the present 

invention, there is provided an image predictive decoding 

apparatus provided in correspondence with the image 

predictive coding apparatus of the fifteenth aspect of the 

20 present invention, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

a block memory for storing therein coefficient 

25 data of the restored block; 
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further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

5 data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

decoding means for decoding said received data in 

10 an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

scan process on the coefficient data of the prediction 

error outputted from said decoding means based on the scan 

15 method indicated by the indication bit extracted by said 

extracting means and outputting the coefficient data of the 

prediction error obtained after the inverse scan process; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error obtained after 

20 the inverse scan process outputted from said scanning means 

and outputting the resulting data; 

third adding means for adding the coefficient 

data of the prediction block outputted from said further 

predicting means to the coefficient data of the prediction 

25 error outputted from said inverse quantizing means to 
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thereby restore and output the coefficient data of the 

current block at the present timing and storing the data 

into said block memory; and 

further inverse transforming means for inverse 

5 transforming the coefficient data of the current block 

outputted from said third adding means and outputting the 

image data of the restored current block. 

Also, according to the twentieth aspect of the 

present invention, there is provided an image predictive 

10 decoding apparatus provided in correspondence with the 

image predictive coding apparatus of the sixteenth aspect 

of the present invention, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

15 coding apparatus; 

a block memory for storing therein coefficient 

data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

20 coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

25 extracting means; 
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decoding means £or decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

5 scan process on the coefficient data of the prediction 

error outputted from said decoding means based on the scan 

method indicated by the indication bit extracted by said 

extracting means and outputting the coefficient data of the 

prediction error obtained after the inverse scan process; 

10 third adding means for adding the coefficient 

data of the prediction block outputted from said predicting 

means to the coefficient data of the prediction error 

outputted from said inverse scanning means to thereby 

restore and output the coefficient data of the current 

15 block at the present timing and storing the data into said 

block memory; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

said third adding means and outputting the resulting data; 

20 and 

25 

further inverse transforming means for inverse 

transforming the coefficient data of the current block 

outputted from said inverse quantizing means and outputting 

the image data of the restored current block. 

Further, according to the twenty-first aspect of 
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the present invention, there is provided an image 

predictive decoding apparatus provided in correspondence 

with the image predictive coding apparatus of the 

seventeenth aspect of the present invention, comprising: 

5 extracting means for extracting the indication 

10 

bit from received data received from said image predictive 

coding apparatus; 

a block memory for storing therein coefficient 

data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

data of the block which has been previously restored and 

15 stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

20 coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

scan process on the coefficient data of the prediction 

error outputted from said decoding means based on the scan 

method indicated by the indication bit extracted by said 

25 extracting means and outputting the coefficient data of the 
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prediction error obtained after the inverse scan process; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error obtained after 

the inverse scan process outputted from said inverse 

5 scanning means and outputting the resulting data; 

third adding means for adding the coefficient 

data of the prediction block· outputted from said further 

predicting means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

10 thereby restore and output the coefficient data of the 

current block at the present timing and storing the data 

into said block memory; 

further inverse transforming means for inverse 

transforming the coefficient data of the current block 

15 outputted from said third adding means and outputting the 

image data of the restored current block; 

further compensating means for executing a motion 

compensating process on the image data of the current block 

outputted from said further inverse transforming means, 

20 thereby outputting motion-compensated prediction error 

data; and 

fifth adding means for subtracting the motion-

compensated prediction error data outputted from said 

further compensating means from the image data of the 

25 current block outputted from said further inverse 

Th111111111m1r1u·1imr 
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transforming means, thereby outputting the image data of 

the restored block of the result of subtraction. 

Still further, according to the twenty-second 

aspect of the present invention, there is provided an image 

5 predictive decoding apparatus provided in correspondence 

with the image predictive coding apparatus of the 

eighteenth aspect of the present invention, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

10 coding apparatus; 

a block memory for storing therein coefficient 

data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

15 coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

20 extracting means; 

decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

25 scan process on the coefficient data of the prediction 
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error outputted from said decoding means based on the scan 

method indicated by the indication bit extracted by said 

extracting means and outputting the coefficient data of the 

prediction error obtained after the inverse scan process; 

5 third adding means for adding the coefficient 

data of the prediction block outputted from said predicting 

means to the coefficient data of the prediction error 

outputted from said inverse scanning means to thereby 

restore and output the coefficient data of the current 

10 block at the present timing and storing the data into said 

block memory; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

said third adding means and outputting the resulting data; 

15 further inverse transforming means for inverse 

transforming the coefficient data of the current block 

outputted from said inverse quantizing means and outputting 

the image data of the restored current block; 

further compensating means for executing a motion 

20 compensating process on the image data of the current block 

outputted from said further inverse transforming means, 

thereby outputting motion-compensated prediction error 

data; and 

fifth adding means for subtracting the motion-

25 compensated prediction error data outputted from said 
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further compensating means from the image data· of the 

current block outputted from said further inverse 

transforming means, thereby outputting the image data of 

the restored block of the result of subtraction. 

Also, according to the twenty-third aspect of the 

present invention, there is provided an image predictive 

coding method including steps obtained by replacing the 

means of the above-mentioned image predictive coding 

apparatus. 

Further, according to the twenty-fourth aspect of 

the present invention, there is provided an image 

predictive decoding method including steps obtained by 

replacing the means of the above-mentioned image predictive 

decoding ~pparatus. 

Also, according to the twenty-fifth aspect of the 

present invention, there is provided a recording medium in 

which a program including the steps of the above-mentioned 

image predictive coding method. 

Further, according to the twenty-sixth aspect of 

20 the present invention, there is provided a recording medium 

in which a program including the steps of the above-

mentioned image predictive decoding method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a construction 

25 of an image predictive coding apparatus according to a 
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first preferred embodiment of the present invention; 
, 

Fig. 2 is a schematic view in a case where an 

input image inputted to the image predictive coding 

apparatus of Fig. 1 is divided into 8 x 8 blocks; 

5 Fig. 3 is a schematic view in a case where an 

input image inputted to the image predictive coding 

apparatus of Fig. 1 is divided into triangular regions; 

Fig. 4 is a block diagram showing a construction 

of a first preferred embodiment of a prediction signal 

10 generator for use in the image predictive coding apparatus 

of Fig. 1; 

Fig. 5 is a block diagram showing a construction 

of a second pref erred embodiment of a prediction signal 

generator for use in the image predictive coding apparatus 

15 of Fig. l; 

Fig. 6 is a block diagram showing a construction 

of a third pref erred embodiment of a prediction signal 

generator for use in the image predictive coding apparatus 

of Fig. 1; 

20 Fig. 7 is a block diagram showing a construction 

of a fourth pref erred embodiment of a prediction signal 

generator for use in the image predictive coding apparatus 

of Fig. 1; 

Fig. 8 is a block diagram showing a construction 

25 of an image predictive coding apparatus according to a 

Th111111i11n11rn[1nr 
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second preferred embodiment of the present invention; 

Fig. 9 is a schematic view showing an example of 

an input image which is inputted to the image predictive 

coding apparatuses of Fig. 1 and Fig. 8 and includes a 

5 significant pixel; 

10 

Fig. 10 is a schematic view showing an example of 

an input image which is inputted to the image predictive 

coding apparatuses of Fig. 1 and Fig. 8 and includes a 

significant pixel; 

Fig. 11 is a schematic view showing an example of 

an input image which is inputted to the image predictive 

coding apparatuses of Fig. 1 and Fig. 8 and includes an 

insignificant pixel; 

Fig. 12 is a block diagram showing a construction 

15 of an image predictive decoding apparatus according to a 

third preferred embodiment of the present invention; 

Fig. 13 is a block diagram showing a construction 

of an image predictive decoding apparatus according to a 

fourth preferred embodiment of the present invention; 

20 Fig. 14 is a block diagram showing a construction 

of a prior art image predictive coding apparatus; 

Fig. 15 is a schematic view of an image for 

explaining an adaptive DCT transform domain for intra-frame 

prediction; 

25 Fig. 16 is a block diagram showing a construction 
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of an image predictive coding apparatus according to a 

fifth preferred embodiment of the present invention; 

Fig. 17 is a block diagram showing a construction 

of an image predictive coding apparatus according to a 

5 sixth preferred embodiment of the present invention; 

Fig. 18 is a block diagram showing a construction 

of DCT transform domain prediction circuits of Fig. 16 and 

Fig. 17; 

Fig. 19 is a schematic view of an image showing 

10 an example of a DC/AC predictive coding method of the OCT 

transform domain prediction circuit of Fig. 18; 

Fig. 20 is a block diagram showing a construction 

of an image predictive decoding apparatus according to a 

seventh preferred embodiment of the present invention; 

15 Fig. 21 is a flowchart showing a DC/AC predictive 

decoding method of the image predictive decoding apparatus 

of Fig. 20; 

Fig. 22 is a block diagram showing a construction 

of a prior art image predictive coding apparatus; 

20 Fig. 23 is a block diagram showing a construction 

of a prior art image predictive decoding apparatus; 

Fig. 24 is a block diagram showing a construction 

of an image predictive coding apparatus according to an 

eighth preferred embodiment of the present invention; 

25 Fig. 25 is a block diagram showing a construction 
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of an image predictive decoding apparatus according to the 

eighth pref erred embodiment of the present invention; 

Fig. 26 is a schematic view of an image showing 

a constructions of a macro block and blocks of a frame as 

5 well as a block predicting method; 

Fig. 27 is a schematic view of an image for 

explaining a horizontal scan sequence to be used for a 

coefficient scan in· the eighth preferred embodiment; 

Fig. 28 is a schematic view of an image for 

10 explaining a vertical scan sequence to be used for the 

coefficient scan in the eighth preferred embodiment; 

Fig. 29 is a schematic view of an image for 

explaining a zigzag scan sequence to be used for the 

coefficient scan in the eighth preferred embodiment; 

15 Fig. 30 is a flowchart showing a mode determining 

process used in the eighth preferred embodiment; and 

Fig. 31 is a schematic view of an image showing 

a relationship between blocks according to implicit mode 

determination of the eighth preferred embodiment. 

20 BEST MODE FOR CARRYING OUT THE INVENTION 

25 

Preferred embodiments of the present invention 

will be described below with reference to the accompanying 

drawings. 

FIRST PREFERRED EMBODIMENT GROUP 

The first preferred embodiment group includes 
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first through fourth preferred embodiments. 

FIRST PREFERRED EMBODIMENT 

Fig. 1 is a block diagram showing a construction 

of an image predictive coding apparatus according to a 

5 first preferred embodiment of the present invention. 

10 

In Fig. 1 are shown an input terminal 101, a 

first adder 102, an encoder 103, an output terminal 106, a 

decoder 107, a second adder 110, a line memory 111 and a 

prediction signal generator 112. 

The construction and operation of the image 

predictive coding apparatus will be described below. 

Objective image data to be subjected to a coding process is 

inputted to the input terminal 101. In this case, the 

inputted image data is divided into a plurality of adjacent 

15 small regions. 

Fig. 2 shows the image of the inputted image data 

in a case where it is divided into 8 x 8 small regions. 

Fig. 3 shows the image of the inputted image data in a case 

where it is divided into triangular small regions. The 

20 image data of the plurality of small regions are 

successively coded, when the image data of the objective 

small region to be processed is inputted to the adder 102 

via the input terminal 101 and a line 113. On the other 

hand, the prediction signal generator 112 generates image 

25 data of an intra-frame prediction small region and outputs 
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the generated image data as image data of an optimum 

prediction small region to the adder 102 via a line 121. 

The adder 102 subtracts the corresponding pixel 

value of the optimum production small region obtained from 

5 the prediction signal generator 112 from the pixel value of 

10 

the inputted image data of the objective small region to be 

processed, thereby generating image data of a difference 

small region of the subtraction result and outputting the 

image data to the encoder 103 for the execution of a 

compression coding process. In the present pref erred 

embodiment, the encoder 103 is provided with a DCT 

transformer 104 and a quantizing unit ( Q) 105, and the 

image data of the difference small region is transformed 

into an image signal of a frequency region by the DCT 

15 transformer 104, so that DCT transform coefficients are 

obtained. Then, the OCT transform coefficients are 

quantized by the quantizing unit 105. The quantized image 

data of the small region is outputted to the output 

terminal 106 via a line 116, further transformed into a 

20 code of a variable length or a fixed length and thereafter 

stored into a recording medium such as an optical disk or 

transmitted via a communication line (not shown). 

At the same time, the quantized image data of the 

small region is inputted to the decoder 107. In this case, 

25 the decoder 107 is provided with an inverse quantizing unit 
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108 and a OCT transformer 109 and restores the inputted 

image data of the small region into image data of an 

expanded difference small region. In the present preferred 

embodiment, the inputted image data of the small region is 

5 inverse quantized by the inverse quantizing unit 108, and 

thereafter the inverse quantized image data is transformed 

into an image signal of a spatial region by an inverse 

discrete cosine transformer (referred to as an inverse DCT 

transformer hereinafter) 109. The thus-obtained image data 

10 of the expanded difference small region is outputted to the 

adder 110, and the adder 110 adds an optimum prediction 

image signal outputted from the prediction signal generator 

112 via the line 121 and a line 122 to the image data of 

the expanded difference small region to thereby generate 

15 image data of a reproduction small region and store a 

reproduction pixel value for generating an intra-frame 

prediction image signal from the image data of the 

reproduction small region into the line memory 111. The 

prediction signal generator 112 generates image data of the 

20 intra-frame prediction small region as follows. That is, 

the prediction signal generator 112 generates a pixel value 

of the reconstructed image data adjacent to the image data 

of the objective small region to be processed as a pixel 

value of the image data of the intra-frame prediction small 

25 region. 
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In Fig. 2, assuming that a block 200 is the 

objective small region to be processed, then the pixel 

values of the adjacent reconstructed image data are a 0 , a 1 , 

a 2 , ••• , a 6 , a 7 , b 0 , b 1 , b 2 , ••• , b 6 , b 7 • In Fig. 3, assuming 

5 that a triangle 301 is the objective small region to be 

processed, then the pixel values of the adjacent 

reconstructed image data are g 0 , g 1 , ••• , g 4 , f 0 , f 1 , fz, 

•.• , f 7 , f 8 • Assuming that a triangle 300 shown in Fig. 3 

is the objective small region to be processed, the pixel 

10 values of the adjacent reconstructed image data are e 0 , h 0 , 

h 1 , ••• , h 4 • These pixel values are stored into the line 

memory 111. The prediction signal generator 112 makes 

access to the line memory 111 to read the pixel values of 

the adjacent image data as the pixel values of the image 

15 data of the intra-frame prediction small region. 

20 

Fig. 4 and Fig. 5 are block diagrams showing a 

constructions of the predictio~ signal generator according 

to first and second preferred embodiments for use in the 

image predictive coding apparatus of Fig. 1. 

In Fig. 4, the pixel values a 0 , a 1 , a 2 , ••• , a 6 , 

a 7 which are adjacent to one another in a horizontal 

direction with respect to the objective small region to be 

processed are inputted from the line memory 111 to the 

prediction signal generator 112, and a generator 401 inside 

25 the prediction signal generator 112 generates image data 
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403 of the intra-frame prediction small region by 

repetitively outputting an identical pixel, for example, 

eight times in the horizontal direction. In this case, the 

image data 403 of the intra-frame prediction small region 

5 is used in a case where no vertically adjacent pixel exists 

with respect to the objective small region to be processed. 

In Fig. 5, the pixel values b0 , b1 , b 2 , ••• , b 6 , 

b 7 which are adjacent to one another in a vertical 

direction with respect to the objective small region to be 

10 processed are inputted from the line memory 111 to the 

prediction signal generator 112, and a generator 402 inside 

the prediction signal generator 112 generates image data 

404 of the intra-frame prediction small region by 

repetitively outputting a pixel, for example, eight times 

15 in the vertical direction. In this case, the image data 

404 of the intra-frame prediction small region is used in 

a case where no horizontally adjacent pixel exists with 

respect to the objective small region to be processed. In 

a case where pixels which are adjacent both in the 

20 horizontal direction and the vertical direction exist, 

image data of the intra-frame prediction small region is 

generated as in a third preferred embodiment shown in Fig. 

6. 

Fig. 6 is a block diagram showing a construction 

25 of the third preferred embodiment of the prediction signal 
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generator for use in the image predictive coding apparatus 

of Fig. 1. 

In Fig. 6, the image data 403 of the intra-frame 

prediction small region (See Fig. 5) generated by the 

5 generator 401 and the image data 404 of the intra-frame 

prediction small region generated by the generator 402 are 

inputted to an adder 500, and the adder 500 averages these 

two pieces of image data by dividing the sum of the 

inputted two pieces of image data by two. Thus, the 

10 adjacent reproduced pixels are repetitively outputted by 

the generators 401 and 402 and the averaging computation is 

merely executed by the adder 500, and therefore, the image 

data of the intra-frame prediction small region can be 

generated at high speed. It is acceptable to generate the 

15 image data of the intra-frame prediction small region by 

linearly interpolating the pixel values of adjacent two 

pieces of image data. 

Fig. 7 is a block diagram showing a construction 

of a fourth pref erred embodiment of a prediction signal 

20 generator for use in the image predictive coding apparatus 

of Fig. 1. 

In Fig. 7, the pixel values a 0 , a 1 , a 2 , ••• , a 6 , 

a 7 which are adjacent to one another in a horizontal 

direction with respect to the objective small region to be 

25 processed are inputted from the line memory 111 to the 
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generator 401, and the generator 401 generates image data 

of a first intra-frame prediction small region by 

repetitively outputting each pixel in the horizontal 

direction. On the other hand, the pixel values b0 , b1 , b 2 , 

5 . . . , b 7 which are adjacent to one another in the 

vertical direction with respect to the objective small 

region to be processed are inputted from the line memory 

111 to the generator 402, and the generator 402 generates 

image data of a second intra-frame prediction small region 

10 by repetitively outputting each pixel in the vertical 

direction. The image data of the first intra-frame 

prediction small region and the image data of the second 

intra-frame prediction small region are inputted to the 

adder 500, and image data of a third intra-frame prediction 

15 small region is generated by averaging these two pieces of 

image data. 

On the other hand, the image data of the 

objective small region to be processed is inputted via a 

line 616 to error calculators 601, 602 and 603. In this 

20 case, the above-mentioned image data of the first intra-

frame prediction small region and the image data of the 

objective small region to be processed are inputted to the 

error calculator 601, and the error calculator 601 

calculates a first absolute error which is the absolute 

25 value of the error of those two pieces of image data and 
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outputs the same to a comparator 604. The above-mentioned 

image data of the second intra-frame prediction small 

region and the image data of the objective small region to 

.be processed are inputted to the error calculator 602, and 

5 the error calculator 602 calculates a second absolute error 

which is the absolute value of the error of those two 

pieces of image data and outputs the same to the comparator 

604. Further, the above-mentioned image data of the third 

intra-frame prediction small region and the image data of 

10 the objective small region to be processed are inputted to 

the error calculator 603, and the error calculator 603 

calculates a third absolute error which is the absolute 

value of the error of those two pieces of image data and 

outputs the same to the comparator 604. 

15 The comparator 604 compares the inputted three 

absolute errors with each other, determines the one having 

the smallest absolute error and controls a switch 605 so as 

to output the image data of the intra-frame prediction 

small region corresponding thereto to the line 121. The 

20 comparator 604 simultaneously outputs an identifier for 

identifying the image data of the first, second and third 

intra-frame prediction small regions to the apparatus on 

the receiving side or the reproducing side via a line 615. 

With this identifier, the image data of the intra-frame 

25 prediction small region is uniquely determined on the 
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receiving side or the reproducing side. Thus by using the 

image data of the intra-frame prediction small region 

having the smallest error, a differential signal in the 

coding stage can be suppressed, thereby allowing the 

5 reduction in the number of bits to be generated. 

SECOND PREFERRED EMBODIMENT 

Fig. 8 is a block diagram showing a construction 

of an image predictive coding apparatus according to a 

second preferred embodiment of the present invention, where 

10 the components similar to those of Fig. 1 are denoted by 

the same reference numerals. 

The image predictive coding apparatus shown in 

Fig. 8 is characterized in that a motion detector 700, a 

motion compensator 701, an optimum mode selector 703 and a 

15 frame memory 702 are incorporated into the image predictive 

20 

coding apparatus of Fig. 1. 

The construction and operation of the image 

predictive coding apparatus of Fig. 8 will be described 

below. 

In a manner similar to that of the first 

preferred embodiment, inputted image data of the objective 

small region to be processed is inputted via an input 

terminal 101 to an adder 102. The adder 102 subtracts the 

image data of the objective small region to be processed 

25 from image data of an optimum prediction small region 
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inputted from an optimum mode selector 703 via a line 121 

and thereafter outputs the image data of the subtraction 

result to an encoder 103. The encoder 103 outputs the 

inputted image data of the subtraction result via an output 

5 terminal 106 while encoding the data in a compression 

coding manner. At the same time, the encoder outputs the 

compression-coded image data of the small region to a 

decoder 107 to decode the data in an expansion decoding 

manner and thereafter- outputs the resulting data to an 

10 adder 110 to add the expansion-decoded image data to the 

image data of the optimum prediction small region. 

Then, in a manner similar to that of the first 

preferred embodiment, only the pixel value of the image 

data to be used for generating image data of an intra-frame 

15 prediction small region is stored into a line memory 111, 

while all the pixel values of the reconstructed image are 

stored into the frame memory 702. 

When the image data of the next image is inputted 

via the input terminal 101, the motion detector 700 

20 receives the inputs of the image data of the objective 

small region to be processed and the reproduction image 

data stored in the frame memory 702, and the motion 

detector 700 detects the motion of the image by a block 

matching or similar method and outputs a motion vector via 

25 a line 705. The outputted motion vector is subjected to, 
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for example, variable length coding to be stored or 

transmitted (not shown) and simultaneously transmitted to 

the motion compensator 701. The motion compensator 701 

generates image data of a time prediction small region from 

5 the reproduction image of the frame memory 702 on the basis 

of the motion vector.and outputs the same to the optimum 

mode selector 703. The motion detecting process and the 

motion compensating process include forward prediction, 

backward prediction and bidirectional prediction, and these 

10 methods are disclosed in, for example, the specification of 

U.S. Patent No. 5,193,004. 

On the other hand, in a manner similar to that of 

the first preferred embodiment, the prediction signal 

generator 112 generates image data of the intra-frame 

15 prediction small region, outputs the data to the optimum 

mode selector 703 and simultaneously outputs the image data 

of the objective small region to be processed to the 

optimum mode selector 703. The optimum mode selector 703 

selects the image data having the smallest error (e.g., the 

20 sum of the absolute values of differences obtained every 

pixel) with respect to the image data of the objective 

small region to be processed from the image data of the 

intra-frame prediction small region and the image data of 

a time prediction small region and outputs the selected 

25 image data as image data of an optimum prediction small 
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region to the adder 102. An identifier representing the 

prediction small region whose image data has been selected 

is outputted to be transmitted via a line 709 to the 

receiving side or the reproducing side. 

As described above, there is no need for 

transmitting any inter-frame motion vector by introducing 

the intra-frame prediction to the image data coded with 

inter-frame motion compensation, and therefore, the number 

of bits can be further reduced. 

The first arid second preferred em~odiments are in 

the case where significant pixels exist throughout the 

entire screen. There is a case where a significant pixel 

and an insignificant pixel exist in a screen. For example, 

in the case of an image picked up by chromakey, pixels 

15 expressing the subject are significant, and pixels 

expressing a region in blue or the like which serves as a 

background are insignificant pixels. By transmitting the 

texture and shape of the significant object through coding, 

reproduction and display of each object can be achieved. 

20 When generating image data of the intra-frame prediction 

small region by the prediction signal generator 112 for 

such an input image, insignificant pixel values cannot be 

used. 

Fig. 9 through Fig. 11 show schematic views of 

25 input images having significant pixels and insignificant 

Thiillim 1m1r11~"1~·~r 
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In the present pref erred embodiment, a shape 

signal is used for expressing whether or not the pixel is 

significant. The shape signal is compression-coded by a 

predetermined method and transmitted to the receiving side 

5 or the reproducing side. As a method for coding a shape, 
, 

a chain coding method and the like are there. A compressed 

shape signal is reproduced by being expanded again, and the 

reproduced shape signal is used for generating an intra-

frame prediction image signal as follows. 

10 In Fig. 9, a shape curve 800 is the boundary line 

and the direction indicated by arrow is the inside of an 

object, and the image data of the inside of the object is 

comprised of significant pixels. Among the reproduced 

pixels adjacent to an objective small region 802 to be 

15 processed, b 4 , b 5 , b 6 and b 7 are the significant pixels, and 

only these pixel values are repetitively used as the pixel 

values of the intra-frame prediction small region of the 

objective small region 802 to be processed. 

In Fig. 10, a shape curve 804 is the boundary 

20 line, and the direction indicated by arrow is the inside of 

an object, and the image data of the inside of the object 

is comprised of significant pixels. Among the reproduced 

pixels adjacent to an objective small region 805 to be 

processed, av a 5 , a 6 and a 7 are the significant pixels, and 

25 only these pixel values are repetitively used as the pixel 
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values of the intra-frame prediction small region of the 

objective small region 805 to be processed. 

Further, in Fig. 11, a curve 808 is. the boundary 

line, and the direction indicated by arrow is the inside of 

5 an object, and the image data of the inside of the object 

is comprised of significant pixels. Among the reproduced 

pixels adjacent to an objective small region 810 to be 

pixels, and only these pixel values are repetitively 

10 outputted. In a place where two pixel values overlap each 

other, a value obtained by averaging those pixel values is 

used as the pixel value of the intra-frame prediction small 

region of the objective small region 810 to be processed. 

In Fig. 11, for example, the value of a pixel z 77 

15 of the objective small region 810 to be processed is the 

average value of a 7 and b 7 • In a place where no pixel 

exists, the average value of horizontally and vertically 

adjacent two pixel values is taken. For example,. the value 

of a pixel z 14 is the average value of a 5 and b4" Thus, the 

20 image data of the intra-frame prediction small region of an 

image having an arbitrary shape is generated. 

Al though the above-mentioned pref erred embodiment 

has been described on the basis of a small region divided 

in a square shape, the present invention is not limited to 

25 this, and the screen may be divided into triangular small 
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regions. In this case, the image processing is executed in 

a similar manner. 

As another preferred embodiment, it is acceptable 

to obtain the average value by means of only the 

5 significant pixel values and use the average value as the 

pixel value of the intra-frame prediction small region. 

Concretely, in Fig. 9, the average value of the pixels b4 , 

b 5 , b 6 and b 7 is calculated, and the calculated average 

value is used as the pixel value of the intra-frame 

10 prediction small region. In Fig. 10, the average value of 

the pixels a 4 , a 5 , a 6 and a 7 is calculated, and the 

calculated average value is used as the pixel value of the 

intra-frame prediction small region. In Fig. 11, the 

average value of the pixels a 5 , a 6 , a 7 , b4 , b 5 , b 6 and b7 is 

15 calculated, and it is used as the pixel value of the intra­

frame prediction small region. 

THIRD PREFERRED EMBODIMENT 

Fig. 12 is a block diagram showing a construction 

of an image predictive decoding apparatus according to a 

20 third preferred embodiment of the present invention. 

In Fig. 12 are shown an input terminal 901, a 

data analyzer 902, a decoder 903, an adder 906, an output 

terminal 907, a controller 908, a motion compensator 909, 

a prediction signal generator 910, a line memory 911 and a 

25 frame memory 912. 
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The construction and operation of the image 

predictive decoding apparatus of Fig. 12 will be described 

below. In Fig. 12, compression-coded image data is 

inputted to the data analyzer 902. The data analyzer 902 

5 analyzes the inputted image data and outputs image data of 

10 

15 

20 

a compressed difference small region to the decoder 903 via 

a line 915, outputs a control signal to the controller 908 

via a line 926 and further outputs the above-mentioned 

motion vector (only when it exists) to the motion 

compensator 909. The decoder 903 is provided with an 

inverse quantizing unit 904 and an inverse DCT transformer 

905 and expands the compressed image data of a differe·nce 

small region to restore the data into image data of an 

expanded difference small region. 

In the present preferred embodiment, the 

compressed image data of the difference small region is 

inverse quantized by the inverse quantizing unit 904, and 

thereafter image data of a frequency region obtained after 

the inverse quantization is transformed into image data of 

a space region by the inverse DCT transformer 905. The 

image data of the expanded difference small region obtained 

after the transform is inputted to the adder 906, and the 

adder 906 adds the inputted image data of the expanded 

difference small region to image data of an optimum 

25 prediction small region transmitted from a motion 
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compensator 923 or a prediction signal generator 922 via a 

switch 913 and a line 924, thereby generating image data of 

a reproduction small region of the addition result. The 

adder 906 outputs the reconstructed image data to the 

5 output terminal 907 via a line 917 and simultaneously 

10 

stores the data into the frame memory 912. The pixel 

values of the image data for use in generating an image of 

an intra-frame prediction small region are stored into the 

line memory 911. 

The image data of the optimum prediction small 

region is determined by the controller 908 on the basis of 

a control signal from the data analyzer 902, so that the 

switching of the switch 913 is controlled. In a case where 

the image data of the intra-frame prediction small region 

15 is selected by the controller 908, the switch 913 connects 

20 

the line 924 to the line 922, so that the prediction signal 

generator 910 makes access to the line memory 911 in 

response to the control signal from the controller 908 to 

output the adjacent reproduction pixel value as ·the pixel 

value in the intra-frame prediction small region. The 

detail of the operation of the prediction signal generator 

910 has been described in detail with reference to Fig. 4, 

Fig. 5 and Fig. 6. In a case where the image data ·of a 

time prediction small region is selected by the controller 

25 908, the switch 913 connects the line 924 to the line 923, 
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so that the motion compensator 909 executes a motion 

compensating process on the image data from the frame 

memory 912 on the basis of a motion vector to be 

transmitted from the data analyzer 902 via a line 925 in 

5 response to the control signal from the controller 908, 

thereby generating image data of the time prediction small 

region and outputting the data to the adder 906 via the 

switch 913 and the line 924. 

FOURTH PREFERRED EMBODIMENT 

10 Fig. 13 is a block diagram showing a construction 

of an image predictive decoding apparatus according to a 

fourth preferred embodiment of the present invention. In 

Fig. 13, the components similar to those of Fig. 12 are 

denoted by the same reference numerals. The image 

15 predictive decoding apparatus of Fig. 13 is characterized 

in that a shape decoder 990 is incorporated into the basic 

construction of the image predictive decoding apparatus of 

Fig. 12. The basic operation of the image predictive 

decoding apparatus of Fig. 13 is the same as that of Fig. 

20 12, and therefore, only the different operation will be 

described in detail below. 

In the present pref erred embodiment, the 

compression-coded image data includes compression-coded 

shape data. The data analyzer 902 extracts the shape data 

25 and outputs the same to the shape decoder 990, and in 
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response to this, the shape decoder 990 reproduces a shape 

signal in an expanding manner. The reproduced shape signal 

is transmitted to the receiving side or the reproducing 

side and simultaneously inputted to the prediction signal 

generator 910. The prediction signal generator 910 

generates image data of an intra-frame prediction small 

region as described with reference to Fig. 9 through Fig. 

11 based on this reproduced shape signal. Thus, the image 

data of the intra-frame prediction small region of the 

10 image having an arbitrary shape is generated, and the image 

data can be decoded and reproduced on the receiving side or 

the reproducing side. 

The third and fourth pref erred embodiments are 

characterized by the provision of the line memory 911. In 

15 the absence of the line memory 911, access must be made 

20 

from the frame memory 912 to a pixel for generating the 

image data of the intra-frame pre~iction small region. For 

the purpose of generating a prediction signal by_the pixel 

of the adjacent small region, it is required to execute 

write and read at high speed on the fraine memory. By 

providing a special line memory or a buffer, the image data 

of the intra-frame prediction small region can be generated 

at high speed without using any high-speed frame memory. 

In the above preferred embodiment, the average 

25 value of the plurality of pixel values may be a 
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As described above, according to the first 

pref erred embodiment group of the present invention, by 

merely using the reproduced pixel value adjacent to the 

5 image data of the objective small region to be processed as 

the pixel value of the intra-frame prediction signal, a 

high-accuracy prediction signal can be simply generated 

with a smaller amount of computation than in the prior 

arts, and this can produce a unique effect that the number 

10 of bits of the intra-frame coding can be reduced. The line 

memory 911 is provided for storing therein the reproduced 

pixel value for use in generating the intra-frame 

prediction signal, and therefore, access can be made at 

high speed to the pixel value, thereby allowing the intra-

15 frame prediction signal to be generated at high speed. 

SECOND PREFERRED EMBODIMENT GROUP 

The second preferred embodiment group includes 

fifth to seventh preferred embodiments. 

In view of the problems of the prior arts, the 

20 present inventor has discovered that the image coding 

25 

efficiency can be further improved by removing not only the 

redundancy between two images or the insides of two blocks 

in one image but also the redundancy between two blocks in 

one image. 

The present inventor has discovered that the DCT 
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transform coefficients located in the same positions of 

adjacent blocks closely resemble each other in many cases. 

The present inventor has also discovered that the 

resemblance is great particularly in a case where the 

5 original image compositions of two blocks closely resemble 

each other or when an identical image pattern of, for 

example, a straight line, an angle and so forth is 

included. Identical information means a redundancy 

according to an information theory. 

10 This kind of redundancy existing in the DCT 

transform domain over a block can be removed or remarkably 

reduced by adaptive intra-prediction (intra-frame 

prediction) from a previous block. Then, the following VLC 

entropy coding process can achieve a higher coding 

15 efficiency by virtue of the small entropy of prediction. 

As a result of prediction of this DCT transform domain, 

input of redundant data to a VLC entropy coding circuit can 

be remarkably reduced. Accordingly, there can b~ expected 

a great saving of bits. Therefore, the image quality of 

20 the coded image data is definitely improved. 

The present pref erred embodiment of the present 

invention provides a system for accurately predicting DCT 

transform coefficients from another block. This system is 

able to remove the redundancy existing over the adjacent 

25 block, further reduce the entropy of the quantized DCT 
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transform coefficients and consequently reduce the number 

of bits required for coding the DCT transform coefficients. 

The DCT transform coefficients of the objective 

current block to be processed at the present timing 

5 (referred to as a current block hereinafter) can be 

predicted from the DCT transform coefficients of the same 

position in the preceding adjacent block. The adjacent 

block has been already decoded in the processing stage. 

That is, according to the first DC coefficient in one of 

10 previously decoded adjacent blocks, a first DC coefficient 

is predicted. A second coefficient ACl is predicted from 

the second coefficient ACl in the same decoded block. The 

same operation will be executed subsequently. By using 

this method, several predicted blocks can be obtained from 

15 the decoded blocks located upwardly on the left-hand side, 

diagonally on the left-hand side, upwardly diagonally on 

the right-hand side and upwardly with respect to the DCT 

transform block that is coded at the present timing. These 

predicted blocks are checked by being subjected to the 

20 actual entropy coding. Then, a prediction block having a 

smaller number of bits is selected, thereafter subjected to 

the entropy coding and transmitted to the image predictive 

decoding apparatus on the receiving side or the reproducing 

side together with an additional indication bit. The image 

25 predictive decoding apparatus is informed of the adjacent 
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block from which the current block is predicted. 

A method according to the present preferred 

embodiment of the present invention can predict the DCT 

transform coefficients of the current block. The DCT 

5 transform coefficients generally has satisfactory 

interrelationships with the DCT transform coefficients of 

another adjacent block. The reason is that the DCT 

transform tends to give an identical value or an identical 
-

distribution of the OCT transform coefficients to a similar 

10 block image. 

Inputted image data of an intra-frame or 

temporarily predicted frame is normally subjected first to 

a block-based DCT transform process. After the DCT 

transform coefficients of the current block are obtained, 

15 a OCT transform domain predicting process can be executed 

before quantization or after quantization. 

As shown in Fig. 15, the DCT transform 

coefficients of the current block can be predi.cted from 

blocks that are the already decoded blocks and adjacent 

20 blocks, i.e., an upper left-hand block Bl, an upper block 

B2, an upper right-hand block B3 and a left-hand block B4. 

A predicted block can be obtained by subtracting all the 

DCT transf orrn coefficients of the current block from all 

the DCT transform coefficients of the preceding adjacent 

25 block located in the same position. The block can also be 
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obtained by partially subtracting the OCT transform 

coefficients instead of all the DCT transform coefficients. 

The predicted DCT transform coefficients of 

different predicted blocks are quantized if the prediction 

is executed before the quantization. Then' the DCT 

transform coefficients are subjected to the entropy coding 

process. The entropy coding process is identical to that 

of the image predictive coding apparatus, and it is checked 

which predicted block is used as a low order bit. 

The prediction block which uses the low order bit 

is selected, and the selected prediction block is coded in 

an entropy coding manner together with an indication bit 

for informing the image predictive decoding apparatus of 

the prediction determination. 

In the image predictive decoding apparatus, the 

block predicted by the indication bit is decoded. That is, 

the DCT transform coefficients predicted for one block are 

decoded in an inverse entropy decoding manner, and 

thereafter the OCT transform coefficients of the block are 

20 obtained by adding reference DCT transform coefficients of 

the adjacent block which is decoded before being expressed 

by the indication bit to the above decoded DCT transform 

coefficients. Finally, an inverse OCT transform process is 

applied to the restored OCT transform coefficients of each 

25 block, so that decoded image data is obtained. 
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The present pref erred embodiment of the present 

invention provides an image coding apparatus capable of 

reducing the redundancy of the other types existing in the 

DCT transform domain over the adjacent block in addition to 

5 the spatial redundancy which is normally removed by a 

transform such as DCT transform, the redundancy which is 

removed between frames by motion detection and compensation 

and the statistical redundancy which is removed through the 

entropy coding among quantization transform coefficients 

10 inside a block. 

As is apparent from Fig. 14 which shows a prior 

art image predictive coding apparatus, the image predictive 

coding apparatus which is generally used for the prior art 

image coding (e.g., MPEG) is provided with a block sampling 

15 unit 1001, a DCT transform unit 1004, a quantizing unit 

1005 and an entropy coding unit 1006. 

According to the intra-frame coding (coding 

inside a frame), an inputted image signal is _subjected 

first to a block sampling process. Next, a DCT transform 

20 process is directly executed. Subsequently, a quantizing 

process and an entropy coding process are executed. On the 

other hand, according to the inter-frame coding (prediction 

frame coding), the image data of the objective frame to be 

processed at the present timing is subjected to the 

25 processes of.-. a: motion detecting unit 1002 and a motion 
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compensating unit 1003 after a block sampling process and 

"further to a DCT transform process. Further, a quantizing 

process and an entropy coding process are executed. 

In this case, the quantized value is coded in an 

5 entropy coding manner in the entropy coding unit 1006, and 

code data is outputted. The entropy coding is a system for 

considerably reducing the total amount of codes so as to 

make coding approach the entropy, or the average 

information amount by assigning a short code to a value 

10 which frequently occurs and assigning a long code to a 

value which scarcely occurs. This is a reversible coding. 

A variety of systems are propdsed for the entropy coding, 

and Huffman coding is used in a baseline system. The 

Huffman coding method differs depending on a quantized DC 

15 coefficient value and an AC coefficient value. That is, 

the DC coefficient exhibits the average value of 8 x 8 

pixel block, however, the average value of adjacent blocks 

often has a similar value in a general image. Therefore, 

the entropy coding is executed after taking differences 

20 between a block and the preceding block. With this 

arrangement, values concentrate in the vicinity of zero, 

and therefore, the entropy coding becomes effective. The 

AC coefficients are subjected to, for example, a zigzag 

scan, thereby transforming two-dimensional data into one-

25 dimensional data. Further, AC coefficients including, in 

Thl1f ~il1' 1lii1l1l[1ii~r 
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particular, high-frequency components frequently yield 

zero, and therefore, the entropy coding is executed by a 

combination of AC coefficients value having a value other 

than zero and the number (run length) of zeros before it. 

5 A rate controller 1007 feeds back the bit used 

for the previously coded block, controls the processing in 

the quantizing unit 1005 and adjusts the code bit rate. In 

this ·case, the rate controller 1007 controls the code bit 

rate so as to assign different amounts of bits to object 

10 data coded on the basis of the coded unit properties and 

usable bits as well as to each frame and each coded block. 

The inverse quantizing process and the inverse DCT 

transform process are executed in the units 1008 and 1009 

which serve as parts of the local decoder. The image data 

15 decoded by the local decoder is stored into a local 

decoding frame memory 1010 and used for a motion detecting 

process. A unit 1011 is a reference frame memory for 

saving the preceding original frame for motion detection. 

Finally, a bit stream is outputted from the entropy 

20 encoding unit 1006 and transmitted to the image predictive 

decoding apparatus on the receiving side or the reproducing 

side. 

Fig. 15 is a schematic view of an image for 

explaining an adaptive DCT transform domain for intra-frame 

25 prediction. 
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Fig. 15 shows an arrangement that four 8 x 8 DCT 

transform blocks are constituting a macro block in the DCT 

transform domain. In this case, BO indicates a current 

block at the present timing having 8 x 8 DCT trans£ orm 

coefficients. B2 indicates an already decoded block 

located adjacently on the upper side. Bl and B3 indicate 

already decoded two blocks located adjacently diagonally on 

the upper side. B4 indicates the preceding block located 

adjacently on the left-hand side. Fig. 15 shows the fact 

10 that the block having DCT transform coefficients can be 

predicted from the plurality of adjacent decoded blocks 

having the 8 x 8 DCT transform coefficients. 

Attention must be paid to the fact that the block 

used for the prediction of the current block is always 

15 different. Therefore, a determination is executed on the 

basis of a least bit use rule, and the determination is 

adaptively given to different blocks on the image 

predictive decoding apparatus side. The image predictive 

decoding apparatus is informed of the determination by an 

20 indication bit. In this case, the least bit use rule is 

used for determining the predicting method among a 

plurality of different predicting methods. After each 

predicting method is applied, the amount of bits for use in 

coding the block is counted. As a result, the method which 

25 achieves the least amount of bi ts is selected as the 
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predicting method to be used. 

It is to be noted that the OCT transform domain 

prediction can be executed after or before the 

quantization. 

5 FIFTH PREFERRED EMBODIMENT 

Fig. 16 is a block diagram showing a construction 

of an image predictive coding apparatus according to a 

fifth preferred embodiment of the present invention. The 

image predictive coding apparatus shown in Fig. 16 is 

10 characterized in that the OCT transform domain predicting 

process is executed after the quantizing process. 

In Fig. 16, an inputted image signal is subjected 

first to block sampling by a block sampling unit 1012. 

Then, according to the intra-frame coding, the sampled 

15 block image data is inputted to a DCT transform unit 1014 

through an adder 1013 without undergoing the process in the 

adder 1013. On the other hand, according to the prediction 

frame coding, the adder 1013 subtracts motion .. detection 

image data outputted from a motion detecting and 

20 compensating unit 1025 from the sampled block image data 

and outputs the image data of the subtraction result to the 

DCT transform unit 1014. Then, the DCT transform process 

is executed in the unit 1014, and thereafter the quantizing 

process is executed in a unit 1015. 

25 The DCT transform domain predicting process is 
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executed in a unit 1017, while the reference numeral 1018 

denotes a block memory• _ for storing therein previously 

decoded block for prediction. An adder 1016 subtracts the 

decoded adjacent block outputted from the DCT transform 

5 domain predicting unit 1017 from the DCT transform block at 

the present timing outputted from the quantizing unit 1015. 

The determination of the coded adjacent block is executed 

in the DCT transform domain predicting unit 1017. Finally, 

the predicted DCT transf arm block is subjected to an 

10 entropy VLC coding process by a unit 1020, and the coded 

bits are written into a bit stream. 

An adder 1019 restores the DCT transform block at 

the present timing by adding the preceding adjacent block 

used for prediction to the prediction block. Then, the 

15 restored OCT transform block is subjected to an inverse 

quantizing process and an inverse OCT transform process in 

the units 1021 and 1022, respectively. The image data 

which is locally decoded and belongs to the block outputted 

from the inverse OCT transform unit 1022 is inputted to an 

20 adder 1023. The adder 1023 obtains reconstructed image 

data by adding the image data of the preceding frame to the 

image data of the restored block, and the data is stored 

into a frame memory 1024. A motion detecting and 

compensating process is executed in a unit 1025. The frame 

25 memory 1024 is used for storing the preceding frame for the 
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motion detecting and compensating process. 

SIXTH PREFERRED EMBODIMENT 

Fig. 17 is a block diagram showing a construction 

of an image predictive coding apparatus according to a 

5 sixth preferred embodiment of the present invention. The 

10 

image predictive coding apparatus of Fig. 17 is 

characterized in that the DCT transform domain predicting 

process is executed before the quantizing process. An 

inputted image signal is subjected to a block sampling 

process in a unit 1026. Then, an adder 1027 executes a 

subtracting process for prediction frame coding, and the 

image data of the subtraction result is outputted to an 

entropy VLC coding unit 1034 and an inverse quantizing unit 

1033 via a DCT transform unit 1028, an adder 1029 and a 

15 quantizing unit 1030. 

A block memory 1032 stores therein the image data 

of the preceding block for the DCT transform domain 

predicting process of a unit 1031. The image d~ta of the 

DCT transform block at the present timing outputted from 

20 the DCT transform unit 1028 is subtracted from the 

preceding DCT transform block selected by the DCT transform 

domain predicting unit 1031 by the adder 1029 according to 

the least bit use rule. The image data of the OCT 

transform block of the subtraction result is quantized by 

25 the qua~tizing unit 1030 and thereafter outputted to the 
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inverse quantizing unit 1033 and the entropy VLC coding 

unit 1034. The inverse quantizing unit 1033 restores the 

inputted quantized image data of the DCT transform block 

through inverse quantizati()n and outputs the resulting data 

5 to an adder 1055. The adder 1055 adds the image data of 

the restored DCT transform block to the image data of the 

preceding DCT transform block from the DCT transform domain 

predicting unit 1031, stores the image data of the addition 

result of the preceding block into the block memory 1032 

10 and outputs the data to an inverse DCT transform unit 1036. 

The inverse DCT transform unit 1036 executes an 

inverse DCT transform process on the image data of the 

preceding block inputted from an adder 1035 and outputs the 

restored image data obtained after the transform process to 

15 an adder 1037. The adder 1037 adds the image data of the 

preceding frame outputted from the motion detecting and 

compensating unit 1025 to the restored image data outputted 

from the inverse DCT transform unit 1036, temporarily 

stores the image data of the addition result into a frame 

20 memory 1038 and thereafter outputs the data to the motion 

detecting and compensating unit 1025. 

Bl. General Description of Mode Determination 

Fig. 18 is a block diagram showing a construction 

of DCT transform domain prediction circuits 1017 and 1031 

25 of Fig. 16 and Fig. 17. 
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In Fig. 18, the reference numeral 1040 denotes a 

block memory for storing therein the image data of the 

preceding adjacent block for prediction. The objective 

current block to be processed at the present timing is 

5 inputted to a unit 1041, and the unit 1041 subtracts the 

inputted image data of the current block from the preceding 

10 

15 

adjacent DCT transform block stored in the block memory 

1040, thereby obtaining the image data of predictive DCT 

transform blocks of the following four types: 

(a) No-Pred block denoted by 1042, 

(b) Up-Pred block denoted by 1043, 

(c) Left-Fred block denoted by 1044, and 

(d) Other-Pred block denoted by 1045. 

In this case, the above four types of blocks are 

expressed by two bits. That is, for example, 11 00" 

expresses the No-Pred block, "01" expresses the Up-Fred 

block, "10" expresses the Left-Pred block and "11" 

expresses the Other-Pred block. 

The No-Fred block is the image data itself of the 

20 DCT transform block at the present timing in the absence of 

prediction. The Up-Pred block represents the image data of 

a prediction block obtained in a case where the block used 

for the prediction is the upwardly adjacent DCT transform 

block B2. The Left-Pred block represents the image data of 

25 a prediction block obtained in a case where the block used 
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for the prediction is the leftwardly adj a cent DCT transform 

block B4. The Other-Fred block represents the image data 

of a prediction block obtained in a case where prediction 

is effected only on the DC coefficient. In the case of the 

5 Other-Fred block, two types of predicting methods exist. 

That is, an Up-DC-Pred (1046) represents the image data of 

a prediction block obtained in a case where a prediction is 

effected on only the DC coefficient based on the upwardly 

adjacent DCT transform block B2. A Left-DC-Pred (1047) 

10 represents the image data of a prediction block obtained in 

a case where a prediction is effected on only the DC 

coefficient based on the leftwardly adjacent DCT transform 

block B4. In these two cases, an additional one bit is 

required for designation. The bit is used so that, for 

15 example, "O" expresses the Up-DC-Pred ( 1046) and "1 11 

expresses the Left-DC-Pred (1047). 

It is possible to make a prediction based on the 

diagonally adjacent blocks Bl and B3. HOWE!Ver, the 

prediction result is not as good as that made on the blocks 

20 located upwardly or on the left-hand side, and therefore, 

they are not used in the present invention. 

All the predicted blocks are inspected and 

checked by being subjected to the actual entropy coding 

process in a unit 1048. The bi ts used for different 

25 predicted blocks are subjected to a comparison in a unit 

T·111~~11m1r1~"1~'~r 
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1049. Finally, a unit 1050 determines the DCT transform 

block predicted on the basis of the least bit use rule and 

outputs the predicted DCT transform block together with an 

indication bit. That is, the predicted DCT transform block 

5 having the minimum number of bits is selected. 

B2. Execution of Mode Determination 

Fig. 19 is a schematic view of an image showing 

an example of a DC/AC predictive coding method of the DCT 

transform domain prediction circuit of Fig. 18. 

10 In Fig. 19, a subset of the previously defined 

DC/AC-predicted image data for actual use is shown. A 

current block 1101 is an 8 x 8 block located on the upper 

left-hand side of a current macro block, while a current 

block 1102 is an 8 x 8 block located on the upper right-

15 hand side of the current macro block. The reference 

characters A and B denote 8 x B blocks adjacent to the 

current block 1101. Highlighted upper row and left column 

of the current block 1101 are predicted from .. the same 

positions of adjacent blocks A and B. That is, the top row 

20 of the current block 1101 is predicted from the top row of 

the block A located on the upper side of it, and the left 

column of the current block 1101 is predicted from the left 

column of the block B located on the left-hand side of it. 

According to a similar procedure, the current block 1102 is 

25 predicted from a block D located on the upper side of it 
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and the current block 1 located on the left-hand side of 

it. 

It is assumed that C( u, v) is the block to be 

coded, E1 (u,v) is a prediction error in the case of a mode 

5 i and A(u,v) and/or B(u,v) is obtained by subtracting a 

prediction value from each block. In actual 

implementation, only the following three modes which appear 

most frequently as described in the above-mentioned section 

Bl are used. 

10 (a) Mode 0: DC prediction only 

E0 ( 0, 0 ) = C ( 0, 0 ) - (A ( 0, 0 ) + B ( 0, 0 ) ) I 2, 

E0 ( u, v ) = C ( u, v) , 

u ;II! O; v ;II! 0; u = 0, .•• , 7; v = 0, ••• , 7 •••• ( 1) 

( b) Mode 1: DC/AC prediction from block located on the 

15 upper side 

E1 ( 0, v) = C( 0, v) - A( 0, v), v = 0, ••• , 7, 

E1 ( u, v ) = C ( u, v ) , 

u = 1, ... , 7; v = 0, ... , 7 •••• ( 2) 

( c) Mode 2: DC/AC prediction from block located on the 

20 left-hand side 

E2 (u,0) = C(u,0) B(u,0), u = 0, ... , 7, 

E2 ( u , v ) = C ( u, v ) , 

u = 0, •.. , 7; v = 1, ... , 7. • ••• ( 3) 

Mode selection is executed by calculating the sum 

25 SADmodei of the absolute values of errors predicted for four 
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luminance signal blocks in a macro block and selecting the 

mode having the minimum value. 

SADmodei 

= .E [Ei(O,O) +32·_EEi(u,0)+32·_EEi(O,v)], 
b u v 

i=0, ... ,2; b=0, ... ,3; u,v=l, ... ,7 

•••• ( 4) 

Mode determination can be executed depending on 

5 a difference in application targeted for varied coding bit 

rate on both a block base and a macro block b~se. The mode 

is coded with the variable-length codes of the following 
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Table 1: VLC Table for DC/AC Mode 

DC/AC Prediction Mode VLC code 

0 {DC Only) 0 

1 {Vertical DC & AC) 10 

2 (Horizontal DC/AC) 11 

When executing a DC/AC prediction after 

quantization, the preceding horizontally adjacent block or 

10 the vertically adjacent block generally has a varied 

quantization step to be used, and therefore, several sorts 

of weighting factors are required for scaling the quantized 

DCT transform coefficients. 

It is assumed that QacA is the quantized DCT 

15 transform coefficients of the block A (See Fig. 19) and 

QacB is the quantized DCT transform coefficients of the 

block B (See Fig. 19). Assuming that QstepA is the 

quantization step to be used for quantizing the block A, 

then QstepB is the quantization step to be used for 

20 quantizing the block A and QstepC is the quantization step 

to be used for quantizing the current block c. Therefore, 

the scaling equations are as follows: 

Q'acA = {QacA x QstepA)/QstepC •••• ( 5) 

Th11111i111iii1rn[1i1~r 
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where Q' acA is the OCT transform coefficients from the 

block A to be used for predicting the top row of the 

current block C, while Q'acB is the OCT transform 

5 coefficients from the block B to be used for predicting the 

left-hand column of the current block C. 

SEVENTH PREFERRED EMBODIMENT 

Fig. 20 is a block diagram showing a construction 

of an image predictive decoding apparatus according to a 

10 seventh preferred embodiment of the present invention. 

In Fig. 20, the bit stream from the image 

predictive coding apparatus is inputted to an entropy VLD 

decoding unit 1051 and decoded in a variable length 

decoding manner. The decoded image data is added to the 

15 image data of the preceding adjacent OCT transform block 

from a OCT transform domain predicting unit 1053, thereby 

restoring the image data of the DCT transform block. The 

preceding adjacent DCT transform block is identified by an 

indication bit taken out of the bit stream and used for 

20 prediction in the unit 1053. The reference numeral 1054 

denotes a block memory for storing therein the adjacent DCT 

transform block to be used for prediction. A restored OCT 

transform block obtained from an adder 1052 is outputted to 

an inverse DCT transform unit 1055. The inverse DCT 

25 transform unit 1055 executes an inverse DCT transform 

·n'f 1111i~· 1iii1~i1il1ir 
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process on the inputted DCT transform block to generate 

image data of the restored DCT transform coefficients and 

output the data to an adder 1056. The adder 1056 adds the 

restored image data from the inverse DCT transform unit 

5 1055 to the image data of the preceding frame from a motion 

detecting and compensating unit 1057, thereby generating 

image data which has undergone motion detection, 

compensation and decoding and outputting the data. The 

decoded image data is temporarily stored in a frame memory 

10 for storing therein image data of the preceding frame for 

the motion detection and compensation and thereafter 

outputted to the motion detecting and compensating unit 

1057. The motion detecting and compensating unit 1057 

executes the motion detecting and compensating process on 

15 the inputted image data. 

Further, the decoded image data outputted from 

the_ adder 1056 is inversely restored in correspondence with 

the processes of block sampling units 1012 and 1026 of Fig. 

16 and Fig. 17, so that the original image data is 

20 restored. 

Further, the reference numeral 1059 denotes an 

inverse quantizing unit. When the DCT transf arm domain 

predicting process is executed before the quantizing 

process as shown in Fig. 17, the inverse quantizing unit 

25 1059 is inserted in a position 1059a shown in Fig. 20. 
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When the DCT transform domain predicting process is 

executed after the quantizing process as shown in Fig. 16, 

the inverse quantizing unit 1059 is inserted in a position 

1059b shown in Fig. 20. 

Fig. 21 is a flowchart showing a DC/AC predictive 

decoding method of the image predictive decoding apparatus 

of Fig. 20. That is, Fig. 21 shows a detail of bit stream 

decoding for obtaining a DC/AC prediction mode and 

reconstructing DCT transform coefficients from an adjacent 

10 DC/AC prediction value. 

First of all, in Step 1059, the indication bit is 

decoded from the inputted bit stream, and the flag of the 

indication bit is checked in Step 1060. When it is "0", a 

DC value is calculated from the average value of the image 

15 data of the block located on the upper side and the block 

located on the left-hand side in Step 1061, and the program 

flow proceeds to Step 1063. When the answer is NO in Step 

1060, the program flow proceeds to Step 1062. When the 

designator flag checked in Step 1062 is "10", the image 

20 data of the left-hand column of the block located on the 

left-hand side is extracted in Step 1063, and the program 

flow proceeds to Step 1065. When the answer is NO in Step 

1062, the program flow proceeds to Step 1064. When the 

indicator flag checked in Step 1064 is "11", the image data 

25 of the top row of the block located on the upper side is 
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extracted in Step 1065, and the program flow proceeds to 

Step 1066. Finally, in Step 1066, the OCT transform 

coefficients obtained or extracted in Steps 1061, 1063 or 

1065 is added to the corresponding OCT transform 

5 coefficients of the current block. 

Further, a modification example of the present 

preferred embodiment group will be described below. 

(a) The above-mentioned block sampling uni ts 1012 

and 1026 may include an interleaving process for 

10 alternately inserting pixe~s so that the pixels in a two­

dimensional array in the group of four blocks are comprised 

of odd-numbered pixels located in the odd-numbered rows in 

the first block, the pixels are comprised of even-numbered 

pixels located in the odd-numbered rows in the second 

15 block, the pixels are comprised of the odd-numbered pixels 

located in the even-numbered rows in the third block and 

the pixels are comprised of the even-numbered pixels 

located in the even-numbered rows in the fourth block. 

(b) It is acceptable to select the above-

20 mentioned prediction block from the blocks which have been 

previously restored, stored in the above-mentioned block 

memory and located adjacently to the coded current block 

and select all the transform coefficients in the block. 

(c) It is acceptable to select the above-

25 mentioned prediction block from the blocks which have been 
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previously restored, stored in the above-mentioned block 

memory and located adjacently to the coded current block 

and select a predetermined subset as the transform 

coefficients of the block. 

5 (d) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

previously restored, stored in the above-mentioned block 

memory and located upwardly and leftwardly adjacent to the 

coded current block, use only the transform coefficients of 

10 the top row of the block and the leftmost column of the 

block and set the remaining transform coefficients to zero. 

(e) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

previously restored, stored in the above-mentioned block 

15 memory and located in the vicinity of the coded current 

block and weight the transform coefficients of the blocks 

by different weighting functions. 

(f) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

20 previously restored, stored in the above-mentioned block 

memory and located in the vicinity of the coded current 

block and execute a transform computation on the transform 

coefficients of the blocks. 

(g) It is acceptable to obtain the above-

25 mentioned prediction block through weighted averaging of a 
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plurality of blocks which have been previously restored, 

stored in the above-mentioned block memory and located in 

the vicinity of the coded current block. 

(h) It is acceptable to execute an inverse 

5 interleaving process on the above-mentioned decoded image 

data when restoring the original image data by forming 

pixels in a two-dimensional array from a plurality of 

groups each comprised of four interleaved blocks based on 

the decoded· image data so that the odd-numbered pixels 

10 located in the odd-numbered rows are all obtained from the 

first block, even-numbered pixels located in the odd­

numbered rows are obtained from the second block, the odd~ 

numbered pixels located in the even-numbered rows are 

obtained from the third block and even-numbered pixels 

15 located in the even-numbered rows are obtained from the 

fourth block. 

As described above, according to the present 

preferred embodiment group of the present invention, a 

great effect can be produced for the removal or reduction 

20 of the redundancy in the DCT transform domain between 

adjacent blocks, and consequently the number of bits to be 

used is reduced, eventually allowing the coding efficiency 

to be remarkably improved. Referring to Fig. 18 as a 

detailed example of the image predictive coding apparatus, 

25 the predicting process is preferably executed merely by 
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using the adjacent block located on the upper side or the 

left-hand side. 

In regard to a sequence including QCIF, bits can 

be saved by 6.4 % in high order bit rate coding, and bits 

5 can be saved by 20 % in low order bit rate coding. 

Further, bits can be saved by about 10 % in another QCIF 

sequence such as the test sequence of, for example, Akiyo, 

Mother, Daughter or the like. Furthermore, more bits can 

be saved in CIF and CCIR sequences. 

10 As described above, according to the second 

preferred embodiment group of the present invention, novel 

image predictive coding appa~atus and image predictive 

decoding apparatus which increase the coding efficiency at 

the present timing can be provided. The present 

15 apparatuses require no complicated means for increasing the 

coding efficiency, and their circuit constructions are very 

simple and easily formed. 

THIRD PREFERRED EMBODIMENT GROUP 

The third preferred embodiment group includes an 

20 eighth preferred embodiment. 

In view of the problems of the prior arts, the 

present inventor has considered further improvement of the 

redundancy by reducing not only the redundancy between two 

images or the inside of a block in one image but also the 

25 redundancy between the blocks in an image and making the 

Th11mm 1n1rn11ii~r 
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It has been discovered that DCT transform 

coefficients in adjacent blocks closely resemble each other 

in many cases when located in the same positions. In a 

5 case where the properties of the two blocks of the original 

image closely resemble each other, or when they include 

same horizontal or vertical line, diagonal line or another 

image pattern, the above-mentioned fact can be considered 

correct. From the viewpoint of information theory, 

10 identical information means a redundancy. 

The redundancy existing in the DCT transform 

domain over a block can be removed or reduced by 

adaptability prediction of the preceding block. This fact 

produces the result that the VLC entropy coding can achieve 

15 a higher coding efficiency for the smaller entropy of a 

prediction error signal. 

At the same time, it has been known that 

important DCT transform coefficients are concentrated on 

the transform blocks located in the leftmost column and the 

20 top row in the horizontal and vertical structures. 

25 

Therefore, the preferred embodiment of the present 

invention can solve the above-mentioned problems in the 

coefficient scan by making scan adaptable based on a 

prediction mode. 

The pref erred embodiment of the present invention 
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provides a method for adaptively predicting the DCT 

transform coefficients of the current block from another 

block, consequently removing the redundancy between 

adjacent blocks. Prediction error information can be 

5 further reduced by making a scan method adaptable to the 

prediction mode in which the entropy of the DCT transform 

coefficients are made smaller. As a result, the number of 

bi ts for coding the DCT transf arm coefficients can be 

reduced. 

10 In an attempt at solving this problem, a method 

for executing the determination of the prediction mode is 

obtained on the basis of the actual bit rate generated by 

each prediction and scan method. 

The preferred embodiment of the present invention 

15 provides a method for predicting the DCT transform 

coefficients of the current block. DCT transform tends to 

give an identical value or an identical distribution of the 

DCT transform coefficients to the image data of an 

identical block, and therefore, the current block normally 

20 keeps a satisfactory mutual relationship with the DCT 

transform coefficients in the other adjacent blocks. 

Inputted image data is of an intra-frame or 

temporarily predicted frame. First of all, the inputted 

image data is subjected to a DCT transform process which is 

25 normally based on a block. After the DCT transform 



- 106 -

TH\S SHEET HAS BEEN 1 
REPLACED 

coefficients of the current block is obtained, the 

prediction of the OCT transform domain can be executed 

before or after quantization. 

The DCT transform coefficients in the current 

5 block can be predicted from the preceding adjacent block 

located diagonally (obliquely) on the upper left-hand side. 

They have been already decoded at the time as shown in Fig. 

23. For the predicted block, a predicted error signal is 

generated by subtracting one or more DCT transform 

10 coefficients of the preceding adjacent block from the OCT 

transform coefficients in the same position of the current 

block. 

A prediction error signal in a varied mode is 

quantized if a prediction is made before the quantizing 

15 process. The quantized prediction error signal is scanned 

for a sequence {series) of image data before entropy coding 

is executed. A block predicted on the basis of the least 

bit use rule, i.e., the prediction block having the least 

amount of bits is selected. Coded data of this block is 

20 transmitted to an image predictive decoding apparatus 

together with a prediction mode to be used. 

The image predictive decoding apparatus decodes 

the predicted block by means of the used prediction mode 

and the coded data of the block. After the coded data of 

25 the block is subjected to inverse entropy decoding, the 
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quantized prediction error is inversely scanned according 

to a scan mode to be used. If the quantizing process is 

executed after the predicting process, the block is inverse 

quantized. The reconstructed block can be obtained by 

5 adding the DCT transform coefficients in the previously 

decoded adjacent block designated by the prediction mode to 

the current· DCT transform coefficients. When the 

quantizing process is executed before the predicting 

process, the reconstructed coefficients are inverse 

10 quantized. Finally, the inverse DCT transform process is 

applied to the DCT transform coefficients reconstructed for 

each block, so that a decoded image can be obtained. 

The preferred embodiment of the present invention 

provides image predictive coding apparatus and image 

15 predictive decoding apparatus which reduce the redundancy 

existing in the OCT transf arm domain over the adjacent 

block. 

EIGHTH PREFERRED EMBODIMENT 

Fig. 24 is a block diagram showing a construction 

20 of an image predictive coding apparatus according to an 

eighth preferred embodiment of the present invention. In 

comparison with the prior art image predictive coding 

apparatus of Fig. 22, the image predictive coding apparatus 

of Fig. 24 is characterized by the provision of: 

25 (a) an adder 2035; 
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(b) an H/V/Z scan unit 2036; 

(c) an adder 2038; 

(d) a block memory 2039; and 
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(e) a DCT transform domain predicting unit 2040 having 

5 a quantization scaling. 

According to the intra-frame coding (coding 

inside a frame), an inputted image signal is subjected to 

a block sampling process in a unit 2031 and thereafter 

subjected directly to a DCT transform process in a unit 

10 2033. Then, the DCT transform coefficients outputted from 

the DCT transform unit 2033 is subjected to a quantizing 

process in a unit 2034. On the other hand, according to 

the inter-frame coding or inter-frame coding (prediction 

frame coding), after a block sampling process in the unit 

15 2031, an adder 2032 subtracts image data outputted from a 

motion detecting and compensating unit 2045 from the image 

data obtained after the block sampling process, thereby 

obtaining prediction error data. Then, the prediction 

error data is outputted to the adder 2035 via the DCT 

20 transform unit 2033 for executing the DCT transform process 

and the quantizing unit 2034 for executing the quantizing 

process. The DCT transform coefficients are predicted 

through a OCT transform domain process in the unit 2040, 

and the predicted OCT transform coefficients are inputted 

25 to the adder 2035. The adder 2035 subtracts the predicted 
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DCT transform coefficients obtained from the DCT transform 

domain predicting unit 2040 from the DCT transform 

coefficients obtained from the quantizing unit 2034 and 

outputs the DCT transform coefficients of the prediction 

5 error of the subtraction result to the H/V/Z scan unit 2036 

and the adder 2038. The H/V/Z scan unit 2036 adaptively 

executes a horizontal scan, a vertical scan or a zigzag 

scan on the inputted DCT transform coefficients depending 

on the selected prediction mode and outputs the DCT 

10 transform coefficients obtained after the scan process to 

an entropy VLC coding unit 2037. Then, the entropy VLC 

coding unit 2037 executes the entropy VLC coding process on 

the inputted DCT transform coefficients and transmits the 

coded bit stream to the image predictive decoding apparatus 

15 on the receiving side or the reproducing side. 

20 

The adder 2038 adds the quantized DCT transform 

coefficients outputted from the adder 2035 to the predicted 

DCT transform coefficients from the DCT transform domain 

predicting unit 2040, thereby obtaining restored quantized 

DCT transform coefficient data. The quantized DCT 

transform coefficient data is outputted to the block memory 

2039 and an inverse quantizing unit 2041. 

In the local decoder provided in the image 

predictive coding apparatus, the restored DCT transform 

25 coefficient data from the adder 2038 is temporarily stored 
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into the block memory 2039 for storing therein the data of 

one block for the execution of the next prediction and 

thereafter outputted to the OCT transform domain predicting 

unit 2040. The inverse quantizing unit 2041 inverse 

5 quantizes the inputted quantized DCT transform coefficients 

and outputs the resultant to an inverse OCT transform unit 

2042. Then, the inverse DCT transform unit 2042 executes 

the inverse DCT transform process on the inputted restored 

DCT transform coefficients to thereby restore the image 

10 data of the block at the present timing and then output the 

resulting data to an adder 2043. 

According to the inter-frame coding, in order to 

generate locally decoded ~mage data, the adder 2043 adds 

image data which has undergone motion detection and 

15 compensation in the motion detecting and compensating unit 

2045 to the restored image data from the inverse DCT 

transform unit 2042 to thereby obtain locally decoded image 

data, and the data is stored into a frame memory 2044 of 

the local decoder. It is to be noted that the construction 

20 and processes of the adder 2043, the frame memory 2044 and 

the motion detecting and compensating unit 2045 are similar 

to those of the units 2009, 2010 and 2011 of the prior art 

of Fig. 22. 

Finally, a bit stream is outputted from the 

25 entropy coding unit 2037 and transmitted to an image 
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predictive coding apparatus. 

Fig. 25 is a block diagram showing a construction 

of an image predictive decoding apparatus according to the 

eighth preferred embodiment of the present invention. In 

5 comparison with the prior art image predictive decoding 

apparatus of Fig. 23, the image predictive decoding 

apparatus of Fig. 25 is characterized by the provision of: 

(a) an H/V/Z scan unit 2052; 

(b) an adder 2053; 

10 (c) a DCT transform domain predicting unit 2055; and 

(d) a block memory 2054. 

In Fig. 25, the bit stream from the image 

predictive coding apparatus is decoded in a variable length 

decoder unit 2051. The decoded data is inputted to the 

15 H/V/Z scan unit 2052 and scanned horizontally in the 

reverse direction, vertically in the reverse direction or 

in a zigzag manner in the reverse direction depending on 

the scan mode. The data obtained after the scan process is 

inputted to the adder 2053, and the adder 2053 adds the 

20 data obtained after the reverse scan process to prediction 

error data from the DCT transform domain predicting unit 

2055 to thereby obtain decoded DCT transform coefficient 

data and store this into the block memory 2054. Then, an 

inverse quantizing unit 2056 inverse quantizes the inputted 

25 coded DCT transform coefficient data to thereby obtain 
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inverse quantized DCT transform coefficient data and output 

the data to an inverse OCT transform unit 2057. The 

inverse OCT transform unit 2057 executes an inverse OCT 

transform process on the inputted OCT transform coefficient 

5 data to thereby restore the original image data and then 

output the data to an adder 2058. According to the inter-

frame coding, the adder 2059 adds image data from the 

invers~ OCT transform unit 2057 to prediction error data 

from a motion detecting and compensating uni. t 2060 to 

10 thereby obtain locally decoded image data, output the data 

to an external device and store the same into a frame 

memory 2059. 

Further, the decoded image data outputted from 

the adder 2058 is subjected to an inverse restoring process 

15 correspondi.ng to the process of the block sampling unit 

2031 of Fig. 24, so that the original image data is 

restored. 

In the above preferred embodiment, the quantizing 

process is executed prior to the predicting process. 

20 According to a modification example, the quantizing process 

may be executed after the predicting process. In this 

case, in the local decoder and the image predictive 

decoding apparatus, the inverse quantizing process is 

executed before the prediction value is added. The other 

25 details are all similar to those of the above-mentioned 
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Fig. 26 is a schematic view of an image showing 

a constructions of a macro block and blocks of a frame 

obtained through the block di vision as well as a block 

5 predicting method according to the eighth pref erred 

embodiment. The enlarged view of Fig. 26 shows how the 

prediction data for the current block is coded. In this 

case, a block C(u,v) is obtained from an upwardly adjacent 

block A(u,v) and a leftwardly adjacent block B(u,v). This 

10 preferred embodiment of the present invention will be 

described in more detail next. 

Cl. Coefficient number used for prediction 

The coefficient number used for prediction 

depends on the sequence of image data. A flag AC_Coeff is 

15 used for adaptively selecting the optimum number of 

coefficients to be used for each image. The flag is shown 

in Table 2 provided below and transmitted as part of side 

information from an image predictive coding apparatus to an 

image predictive decoding apparatus. The fixed length code 

20 and FLC for the flag AC_Coeff are shown in Table 2. In 

this case, FLC (Fixed Length Coding) is a reversible coding 

for assigning fixed length code words for expressing all 

the possible events. 
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Table 2: Fixed Length Code FLC for Flag AC Coeff 

Index AC Coef f (used for Prediction) FLC -

0 DC Only 000 

1 DC + ACl 001 

2 DC + ACl + AC2 010 

3 DC + ACl + AC2 + AC3 011 

4 DC + ACl + AC2 + AC3 + AC4 100 

5 DC + ACl + AC2 + AC3 + AC4 + ACS 101 

6 DC + ACl + AC2 + AC3 + AC4 + ACS + AC6 110 

7 DC + ACl + AC2 + AC3 + AC4 + ACS + AC6 + 111 

AC7 

In this case, ACn is A(O, n) or B(n, 0) depending 

on the mode to be used. 

According to the specific case of the this 

15 preferred embodiment, all the AC coefficients located in 

the top row and the leftmost column are used for the 

prediction. In this case, no flag is required when both 

the image predictive coding apparatus and the image 

predictive decoding apparatus agree with this default 

20 value. 

Thiif llii 1iH11!il1ii11ir·d 
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C2. Scaling of quantization step 

When an adjacent block is quantized with a 

quantization step size different· from that of the current 

block, the prediction of AC coefficients is not so 

5 efficient. Therefore, by the predicting method, prediction 

data is deformed so as to be scaled according to the ratio 

of the quantization step size of the current block at the 

present timing to the quantization step of the prediction 

data block. This definition is given by the equations in 

10 the following section C3. 

C3. Prediction mode 

A plurality of modes to be set are as follows. 

(a) Mode O: DC prediction from the block located on 

the upper side of the block to be processed ( abbreviated as 

15 "Upward DC Mode"). 

E0 ( 0, 0 ) = C ( 0, 0 ) - A ( 0 , 0 ) , 

E0 ( u, v ) = C ( u, v ) •••• ( 7) 

(b) Mode 1: DC prediction from the block located on 

the left-hand side of the block to be processed 

20 (abbreviated as "Leftward DC Mode"). 

E1 ( 0, 0) = C ( 0, 0) - B ( 0, 0), 

E1 ( u, v ) = C ( u, v ) •••• ( 8) 

( c) Mode 2: DC/AC prediction from the block located on 

the upper side of the block to be processed (abbreviated as 

25 "Upward DC/AC Mode"). 
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•••• ( 9) 

( d) Mode 3: DC/ AC prediction from the block located on 

the left-hand side of the block to be processed 

(abbreviated as "Leftward DC/AC Mode"). 

E3 ( 0, 0) = C(O, 0) - B(O, 0), 

E3 (u, 0) = C{u, 0) - B(u, 0) · Os/Oc 

u = 1, 2, ... , AC_Coeff, 

E3 (u, v) = C(u, v) •••• ( 10) 

C4. Adaptive horizontal/vertical/zigzag scan 

If the above four prediction modes are given, the 

efficiency of the intra-frame coding can be further 

15 improved by adopting a coefficient scan. 

Fig. 27, Fig. 28 and Fig. 29 are schematic views 

for explaining the sequence of a horizontal scan, a 

vertical scan and a horizontal scan used.·. for the 

coefficient scan of the eighth preferred embodiment. In 

20 this case, these scans are collectively referred to as 

H/V/Z scan. 

C5. Determination of explicit mode 

In determining an explicit mode, determination of 

the prediction mode is executed in the image predictive 

25 coding apparatus, and the determination information is 
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explicitly transmitted from the image predictive coding 

apparatus to the image predictive decoding apparatus by 

means of several pieces of coded bit information of the bit 

stream. 

Fig. 30 is a flowchart showing a mode determining 

process used for the eighth preferred embodiment. 

In Fig. 30, DCT transf arm coefficient data of the 

current block is inputted to a unit 2062, and the unit 2062 

subtracts the inputted DCT transform coefficient data of 

10 the current block from the DCT transform coefficient data 

of the adjacent block obtained from a block memory 2061, 

thereby executing a DCT transform predicting process. In 

the unit 2062, the DCT transform predicting process is 

executed in the four modes described in the section C3. 

15 Then, the coefficient scan process is executed in an H/V/Z 

scan unit 2063, and in this case, the respectively 

corresponding scan processes described in the section C4. 

are executed as shown in Fig. 30. Further, the DCT 

transform coefficient data obtained after the scan process 

20 is transmitted to an entropy coding unit 2064 in which the 

variable length coding process is executed. Then, In a 

unit 2065, all the bits generated in different modes are 

compared with one another, and a unit 206 6 selects the 

block of the DCT transform coefficients of the prediction 

25 mode which generates the least amount of bits. The bits of 
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these OCT transform coefficient data are transmitted as a 

bit stream from the unit 2066 to the image predictive 

decoding apparatus together with a prediction mode value. 

It is to be noted that the prediction mode is coded with 

5 the fixed length codes shown in the following Table 3. 
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Table 3: FLC Table for DC/AC/Scan Mode 

DC/AC Mode Scan Mode FLC code 

Upward DC Zigzag Scan 00 

Leftward DC Zigzag Scan 01 

Upward (DC + AC) Horizontal Scan 10 

Leftward (DC + AC) Vertical Scan 11 

C6. Determination of implicit mode 

According to a second preferred embodiment of the 

10 mode determination, the image predictive coding apparatus 

and the image predictive decoding apparatus commonly own an 

identical prediction mode determining function. The image 

predictive coding apparatus and the image predictive 

decoding apparatus cooperatively determine the 

15 directionality concerning the determination of the 

prediction mode based on the DC coefficients values of a 

decoded block adjacent to the current block. That is, 

according to the determination in the implicit mode, the 

determination in the implicit mode is executed in the image 

20 predictive coding apparatus and the image predictive 

decoding apparatus by several rules. Then, additional 

information data representing the mode determination is not 

transmitted from the image predictive coding apparatus to 
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the image predictive decoding apparatus. 

Fig. 31 is a schematic view of an image showing 

a relationship between blocks according to the implicit 

mode determination of the eighth preferred embodiment. 

5 That is, Fig. 31 shows a positional relationship between 

blocks and the objective current block to be predicted. 

In Fig. 31, a block C is the current block to be 

processed which is.currently predicted. A block A is the 

block located on the upper side of the current block C 

10 being predicted. A block C is the block located on the 

left-hand side of the current block C. A block C' is the 

block that is located diagonally to the current block C and 

between the block A and the block B. 

First of all, the DC direction is determined. It 

15 is determined whether or not the AC coefficients are 

similarly predicted according to an individual determining 

method. For executing this, the sum total of the 

differences between the absolute values of prediction 

coefficients is compared with the absolute value of non-

20 prediction coefficients and they are determined which is 

smaller. One bit is used for this designation to the image 

predictive decoding apparatus. For determining whether or 

not the directionality of DC prediction and AC coefficients 

are predicted, the following equations are used. Table 3 

25 shows the possible four conclusions summarized. 

Th111m 1iii1r111~·~1r 
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(Al) If 

(B(O, 0) - C' (0, 0) < C' (0, 0) - A(O, 0)) •••• ( 11) 

then there holds 

E(O, 0) = C(O, 0) - A(O, 0) •••• ( 12) 

5 and 

(al) if 

7 7 
(L C(O,v) ~ L C(O,v) - A(O,v)) .... ( 13 ~ 
v=l v=l 

then 

E(O, v) 

= C ( 0, V) - A ( 0, V) • QA/ Oc, V = 1, ... , 7 , •••• ( 14) 

10 or 

(a2) if the above equation (13) does not hold, then 

E(O, v) = C(O, v) •.•• ( 15) 

(A2) If the above equation (11) does not hold, then 

E(O, 0) = C(O, 0) - B(O, 0) •••• ( 16) 

15 and 

(bl) if 

7 7 

C:E c cu, o> ~:Eccu,o> - B (u, 0)) .... ( 17 ~ 
v=l V=l 

then 

E(u, 0) 

= C(u, 0) - B(u, 0) •QB/QC, v = 1, ... ' 7, ...• ( 18) 

20 or 



------~···"----···-·-·--~··------------·-----------

·fTHiS SHEET HAS BEEN L. __ REPLACED .. ____________ _ 
- 122 -

(b2) if the above equation (17) does not hold, then 

E(u, 0) = C(u, 0) •••• ( 19) 

Further, in regard to all the other coefficients, 

there holds 

5 E(u, v) = C(u, v) •••• ( 20) 
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Table 4: FLC Table for DC/AC Scan Mode by Implicit 

Determination 

FLC Implicit Determination DC/AC Scan 

Code Mode Mode 

5 00 I B(0,0)-C' {0,0) I Upward Zigzag 

<IC' (0,0)-A(0,0) I DC Scan 

01 I B( 0, 0 )-CI ( 0, 0) I Leftward Zigzag 

~IC'(0,0)-A(O,O)j DC Scan 

10 I B( 0, 0 )-CI ( 0, 0) I Upward Hori-

<IC'(0,0)-A(O,O)I DC zontal 

Scan 

11 I B ( 0, 0 )-CI ( 0, 0) I Leftward Verti-

~IC'(0,0)-A(O,O)I (DC+AC) cal 

Scan 

10 In the above eighth preferred embodiment, the OCT 

transform coefficients predicting process is executed on 

the quantized transform coefficient data by the unit 2040. 

However, the present invention is not limited to this, and 

the process may be executed on transform coefficient data 

15 that is not quantized in a manner similar to that of the 

sixth preferred embodiment of Fig. 17. In this case, in 

the corresponding image predictive decoding apparatus, 
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shown in Fig. 25, the inverse quantizing unit 2056 is 

shifted to be inserted between the H/V/Z scan unit 2052 and 

the adder 2053. 

A modification example of the eighth preferred 

5 embodiment will be described below. 

(a) The block sampling unit 2031 may include an 

interleaving process for alternately inserting pixels so 

that the pixels in a two-dimensional array in the group of 

four blocks are comprised of odd-numbered pixels located in 

10 the odd-numbered rows in the first block, the pixels are 

comprised of even-numbered pixels located in the odd-

numbered rows in the second block, the pixels are comprised 

of the odd-numbered pixels located in the even-numbered 

rows in the· third block a·nd the pixels are comprised of 

15 even-numbered pixels located in the even-numbered rows in 

the fourth block. 

(b) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

previously restored, stored in the above-mentioned block 

20 memory and located adjacently to the coded current block 

and select all the coefficient data in the block. 

(c) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

previously restored, stored in the above-mentioned block 

25 memory and located adjacently to the coded current block 
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and select a predetermined subset as the coefficient data · 

of the block. 

(d) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

5 previously restored, stored in the above-mentioned block 

memory and located upwardly and leftwardly adjacent to the 

coded current block, use only the coefficient data of the 

top row of the block and the leftmost column of the block 

and set the remaining coefficient data to zero. 

10 (e) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

previously restored and stored in the above-mentioned block 

memory according to the above-mentioned criteria, 

and determine the use of only a subset including 

15 one or more pieces of coefficient data from the top.row or 

the leftmost column of the block by executing a 

communication between the image predictive coding apparatus 

and the image predictive decoding apparatus. 

(f) It is acceptable to select the above-

20 mentioned prediction block from the blocks which have been 

previously restored and stored into the above-mentioned 

block memory according to the above-mentioned criteria, 

determine the use of only a subset including one 

or more pieces of coefficient data from the top row or the 

25 leftmost column by the image predictive coding apparatus 

Th1im~i 11Urn11ii11r 
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and inform the image predictive decoding apparatus of a 

flag representing the determined number of subsets and 

pieces of coefficient data by periodically inserting them 

into the data to be transmitted to the image predictive 

5 decoding apparatus. 

(g) It is acceptable to select the above­

mentioned prediction block from the blocks which have been 

previously restored and stored into the above-mentioned 

block memory according to the above-mentioned criteria, 

10 and multiply the coefficient data of each block 

by a ratio equal to the ratio of the quantization step size 

of the current block to be coded to the quantization step 

size of the prediction block. 

(h) It is acceptable to select the above-

15 mentioned prediction block from the blocks which have been 

previously restored and stored into the above-mentioned 

block memory according to the above-mentioned criteria, 

and weight the coefficient data of eac_h block by 

a varied weighting factor. 

20 (i) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

previously restored and stored into the above-mentioned 

block memory according to the above-mentioned criteria, 

and execute a predetermined transform computation 

25 on the coefficient data of each block. 
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(j) It is acceptable to obtain the above-

mentioned prediction block through weighted averaging of 

the blocks which have been previously restored and stored 

into the above-mentioned block memory and located 

5 adjacently to the current block to be coded. 

( k) The scan method may include at least one scan 

method of: 

( i) a horizontal scan executed so that the 

coefficient data are scanned every row from left to right, 

10 started from the top row and ended in the lowermost row; 

(ii) a vertical scan executed so that the 

coefficient data are scanned every column from the top row 

toward the lowermost row, started from the leftmost column 

and ended in the rightmost column; and 

15 (iii) a zigzag scan executed so that the 

coefficient data are diagonally scanned from the leftmost 

coefficient data in. the top row toward the rightmost 

coefficient data in the lowermost row. 

(1) It is acceptable to select the above-

20 mentioned prediction block from the blocks which have been 

previously restored and stored into the above-mentioned 

block memory according to the above-mentioned criteria, 

make the prediction mode of the above-mentioned 

prediction block include at least one prediction mode of: 

25 ( i) a first mode in which only the top and 

Thill~iil 1iU1~n1il~f 
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leftmost coefficient data representing the average value of 

the block called a DC coefficient from the block located on 

the upper side of the objective current block to be 

- processed are used for prediction; 

(ii) a second mode in which only a DC coefficient 

from the block located on the left-hand side of the 

objective current block to be processed is used for 

prediction; 

(iii) a third mode in which a DC coefficient and 

10 zero or more AC coefficients including high-frequency 

components from the top row of the block located on the 

upper side of the objective current block to be processed 

are used for prediction; and 

(iv) a fourth mode in which a DC coefficient and 

15 zero or more AC coefficients including high-frequency 

components from the leftmost column of the block located on 

the left-hand side of the objective current block to be 

processed are used for prediction, and 

scan the coefficient data of the above-mentioned 

20 prediction error according to the zigzag scan method. 

(m) It is acceptable to select the above-

mentioned prediction block from the blocks which have been 

previously restored and stored into the above-mentioned 

block memory according to the above-mentioned criteria, 

25 scan the coefficient data ·of the above-mentioned 
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prediction error according to one of the above-mentioned 

scan methods, and 

make the prediction mode for predicting the 

coefficient data of the above-mentioned prediction error 

5 include at least one of the followings: 

(i) a first mode in which only the DC coefficient 

of the block located on the upper side of the objective 

current block to be processed is used for prediction and 

the coefficient data of the above-mentioned prediction 

10 error is subjected to the zigzag scan process; 

(ii) a second mode in which only the DC 

coefficient of the block located on the left-hand side of 

the objective current block to be processed is used for 

prediction and the coefficient data of the above-mentioned 

15 prediction error is subjected to the zigzag scan process; 

(iii) a third mode in which the DC coefficient 

and zero or more AC coefficients including high-frequency 

components of the top row of the block located on.the upper 

side of the objective current block to be processed are 

20 used for prediction and the coefficient data of the above-

mentioned prediction error is subjected to the horizontal 

scan process; 

(iv) a fourth mode in which the DC coefficient 

and zero or more AC coefficients including high-frequency 

25 components of the leftmost column of the block located on 
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the left-hand side of the objective current block to be 

processed are used for prediction and the coefficient data 

of the above-mentioned prediction error is subjected to the 

vertical scan process. 

(n) It is acceptable to execute an inverse 

interleaving process on the above-mentioned decoded image 

data when restoring the original image data by forming 

pixels in a two-dimensional array from a plurality of 

groups each comprised of four interleaved blocks based on 

10 the above-mentioned decoded image data so that the odd-

numbered pixels located in the odd-numbered rows are all 

obtained from the first block, even-numbered pixels located 

in the odd-numbered rows are obtained from the second 

block, the odd-numbered pixels located in the even-numbered 

15 rows are obtained from the third block and even-numbered 

pixels located in the even-numbered rows are obtained from 

the fourth block. 

( o) The image predictive coding apparatus and the 

image predictive decoding apparatus may determine the 

20 above-mentioned prediction mode by a predetermined 

identical rule. 

(p) The image predictive coding apparatus and the 

image predictive decoding apparatus may determine the 

above-mentioned scan method by a predetermined identical 

25 rule. 
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As described above, the third pref erred 

embodiment group of the present invention is very effective 

in reducing or removing th~ redundancy in the DCT transform 

domain over the adjacent block, and the number of bits to 

5 be used is reduced, consequently allowing the coding 

efficiency to be remarkably improved. This is also useful 

as a tool of a novel video compression algorithm. 

Although the above-mentioned preferred 

embodiments have described the image predictive coding 

10 apparatus and the image predictive decoding apparatus, the 

present invention is not limited to this. There may be an 

image predictive coding method including steps obtained by 

replacing the constituent elements such as the means and 

units of the image predictive coding apparatus with 

15 respective steps. There may also be an image predictive 

decoding method including steps obtained by replacing the 

constituent elements such as the means and units of the 

image predictive decoding apparatus with respective steps. 

In this case, for example, the steps of the above image 

20 predictive coding method and/or the image predictive 

decoding method are stored as a program into a storage 

device, and a controller such as a microprocessor unit 

{ MPU) or a central processing unit (CPU) executes the 

program, thereby executing the image predictive coding 

25 process and/or the image predictive decoding process. 
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Furthermore, the present invention may provide a 

recording medium in which a program including the steps of 

the image predictive coding method and/or the image 

predictive decoding apparatus is recorded. The recording 

5 medium has a disk-like shape in which, for example, its 

recording region is segmented in a sector-like form or its 

recording region has a spiral form segmented into blocks, 

and the medium is provided by an optical disk such as CD-

ROM or DVD, a magneto-optic disk or a magnetic disk such as 

10 a floppy disk. 

INDUSTRIAL APPLICABILITY 

As mentioned above, according to the present 

invention, there is provided an image predictive coding 

apparatus comprising: 

15 dividing means for dividing inputted image data 

to be coded into image data of a plurality of small regions 

which are adjacent to one another; 

first generating means operating, when coding the 

image data of an objective small region to be processed 

20 among the image data of the plurality of small regions 

which are divided by said dividing means and adjacent to 

one another, to use image data of a reproduced reproduction 

small region adjacent to the image data of said objective 

small region to be processed as image data of an intra-

25 frame prediction small region of the objective small region 
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to be processed, to use the image data of said intra-frame 

prediction small region as image data of an optimum 

prediction small region and to generate image data of a 

difference small region which are differences between the 

5 image data of said objective small region to be processed 

and the image data of said optimum prediction small region; 

coding means for coding the image data of the 

difference small region generated by said generating means; 

decoding means for decoding the image data of the 

10 difference small region coded by said coding means; and 

second generating means for generating image data 

of a reproduced reproduction small region by adding the 

image data of the difference small region decoded by said 

decoding means to the image data of said optimum prediction 

15 small region. 

Therefore, by merely using the reproduced pixel 

value adjacent to the image data of the objective small 

region to be processed as the pixel value of the intra-

frame prediction signal, a high-accuracy prediction signal 

20 can be simply generated with a smaller amount of 

25 

computations than in the prior arts, thereby allowing the 

obtainment of the unique effect that the number of bits of 

the intra-frame coding can be reduced. 

Also, according to the present invention, there 

is provided an image predictive coding apparatus 
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comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

5 transf arming means for transforming the image 

data of the blocks sampled by said sampling means into 

coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

data of a restored block; 

10 predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

15 determining means for determining, selecting and 

outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

plurality of prediction blocks formed by said predicting 

means and transmitting an identifier indicating said 

20 selected prediction block in an indication bit form to an 

image predictive decoding apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

25 block at the present timing, thereby outputting coefficient 
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data of a prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said first 

adding means; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error from 

said quantizing means and transmitting the coded 

coefficient data of the prediction error to the image 

predictive decoding apparatus; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error from said 

quantizing means and outputting the coefficient data of the 

restored block; 

second adding means for adding the coefficient 

15 data of the prediction block outputted from said 

determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output coefficient data of the restored_b1ock and 

storing the data into said block memory; and 

20 inverse transforming means for inverse 

transforming the coefficient data of the block outputted 

from said second adding means, thereby generating image 

data of the restored block. 

Therefore, novel image predictive coding 

25 apparatus and image predictive decoding apparatus which 

Th11111i 1m1m~"1nr 
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increase the coding efficiency at the present timing can be 

provided. The apparatuses do not require any complicated 

means for increasing the coding efficiency, and the circuit 

construction thereof is very simple and is able to be 

5 easily formed. 

Further, according to the present invention, 

there is provided an image predictive coding apparatus 

comprising: 

sampling means for sampling an ·inputted image 

10 signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

transforming means for transforming the image 

data of the blocks sampled by said sampling means into 

coefficient data of a predetermined transform domain; 

15 a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

a· plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

20 on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data and scan method of a most 

efficient prediction block among the coefficient data of 

25 the plurality of prediction blocks formed by said 

Thr1111u 1in1r1ir11ii~r 
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predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

indication bit form to an image predictive decoding 

apparatus; 

5 first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

data of a prediction error of the result of subtraction; 

10 quantizing means for quantizing the coefficient 

data of the prediction error outputted from said first 

adding means; 

scanning means for executing a scan process on 

the coefficient data of the prediction error from said 

15 quantizing means according to the scan method determined by 

said determining means and outputting the coefficient data 

of the prediction error obtained after the scan process; 

coding means for coding in an entrop_y coding 

manner the coefficient data of the prediction error 

20 obtained after the scan process outputted from said 

scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

apparatus; 

inverse quantizing means for inverse quantizing 

25 the coefficient data of the prediction error from said 
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quantizing means and outputting the coefficient data of the 

restored block; 

second adding means for adding the coefficient 

data of the prediction block outputted from said 

5 determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output coefficient data of the restored block and 

storing the data into said block memory; and 

inverse transforming means for inverse 

10 transforming the coefficient data of the block outputted 

from said second adding means, thereby generating image 

data of the restored block. 

Therefore, the apparatus is very effective in 

reducing or removing the redundancy in the transform domain 

15 over the adjacent block, and the number of bits to be used 

is reduced, consequently allowing the coding efficiency to 

be remarkably improved. This is also useful as a tool of 

a novel video compression algorithm. 
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CLAIMS 

THIS SHEET HAS BEEN 
REPLACED 

1. An image predictive coding apparatus 

comprising: 

dividing means for dividing inputted image data 

5 to be coded into image data of a plurality of small regions 

which are adjacent to one another; 

first generating means operating, when coding the 

image data of an objective small region to be processed 

among the image data of the plurality of small regions 

10 which are divided by said dividing means and adjacent to 

one another, to use image data of a reproduced reproduction 

small region adjacent to the image data of said objective 

small region to be processed as image data of an intra-

frame prediction small region of the objective small region 

15 to be processed, to use the image data of said intra-frame 

prediction small region as image data of an optimum 

prediction small region and to generate image data of a 

difference small region which are differences between the 

image data of said objective small region to be processed 

20 and the image data of said optimum prediction small region; 

coding means for coding the image data of the 

difference small region generated by said generating means; 

decoding .means for decoding the image data of the 

difference small region coded by said coding means; and 

25 second generating means for generating image data 

Th\if fl~i 1iii1lllif 1il~f 
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of a reproduced reproduction small region by adding the 

image data of the difference small region decoded by said 

decoding means to the image data of said optimum prediction 

small region. 

5 2. The apparatus as claimed in claim 1, 

wherein said first generating means uses the 

image data of the reproduced reproduction small region 

vertically adjacent to the image data of said objective 

small region to be processed as the image data of the 

10 intra-frame prediction small region. 

3. The apparatus as claimed in claim 1, 

wherein said .first generating means uses the 

image data of the reproduced reproduction small region 

horizontally adjacent to the image data of said objective 

15 small region to be processed as the image data of the 

intra-frame prediction small region. 

4. The apparatus as claimed in claim 1, 

wherein said first generating means _.uses the 

image data of the reproduced reproduction small region 

20 vertically adjacent to the image data of said objective 

small region to be processed as image data of a first 

intermediate small region, uses the image data of the 

reproduced reproduction small region horizontally adjacent 

to the image data of said objective ·small region to be 

25 processed as image data of a second intermediate small 
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region, averages through weighting the image data of said 

first intermediate small region and the image data of said 

second intermediate small region and uses the averaged 

image data as the image data of the intra-frame prediction 

5 small region. 

5. The apparatus as claimed in claim 1, 

wherein said first generating means -uses the 

image data of the reproduced reproduction small region 

vertically adjacent to the image data of said objective 

10 small region to be processed as image data of a first 

intermediate small region, uses the image data of the 

reproduced reproduction small region horizontally adjacent 

to the image data of said objective small region to be 

processed as image data of a second intermediate small 

15 region, averages through weighting the image data of said 

first intermediate small region and the image data of said 

second intermediate small region, uses the averaged image 

data as image data of a third intermediate small region and 

uses one of the image data of said first, second and third 

20 .intermediate small regions as the image data of the intra­

frame prediction small region. 

6. The apparatus as claimed in claim 5, 

wherein said first generating means uses the 

image data having the smallest error with respect to the 

25 image data of said objective small region to be processed 
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as the image data of the intra-frame prediction small 

region among th~ image data of said first, second and third 

intermediate small regions, and 

said coding m·eans codes the image data of said 

5 difference small region with an identifier for identifying 

10 

the image data of said first, second ?nd third intermediate 

small regions attached thereto. 

7. The apparatus as claimed in any one of claims 

1 through 5, 

wherein said first generating means generates 

image data of a time prediction small region from at least 

one piece of reference image data reproduced through coding. 

previously in time, for said image data to be coded, in 

addition to the image data of said intra-frame prediction 

15 small region and uses one of the image data of said intra-

frame prediction small region and the image data of said 

time prediction small region. as the image data of the 

optimum prediction small region. 

8. The apparatus as claimed in claim 7, 

20 wherein said coding means codes the image data of 

said difference small region with an identifier for 

identifying the image data of said intra-frame prediction 

small region and the image data of said time prediction 

small region attached thereto. 

25 9. An image predictive coding apparatus 
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comprising: 

dividing means for dividing inputted image data 

to be coded into image data of a plurality of small regions 

which are adjacent to one another; 

first generating means operating, when coding an 

objective small region to be processed among a plurality of 

small regions which are divided by said dividing.means and 

adjacent to one another, to use only significant image data 

indicated by an inputted significance signal representing 

10 whether or not said coded image data is significant as 

image data of an intra-frame prediction small region of 

said objective small region to be processed among image 

data of a reproduced reproduction small region adjacent to 

the image data of said objective small region to be 

15 processed, to use the image data of said intra-frame 

prediction small region as image data of an optimum 

prediction small region and to generate image data of a 

difference small region which are differences between the 

image data of said objective small region to be processed 

20 and the image data of said optimum prediction small region; 

coding means for coding the image data of the 

difference small region generated by said first generating 

means; 

decoding means for decoding the image data of the 

25 difference small region coded by said coding means; and 
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second generating means for generating image data 

of a reproduced reproduction small region by adding the 

image data of the difference small region decoded by said 

decoding means to the image data of said optimum prediction 

5 small region. 

10. The apparatus as claimed in claim 9, 

wherein said first generating means uses only 

significant image data indicated by said significance 

signal as the image data of the intra-frame prediction 

10 small region among the reconstructed image data vertically 

adjacent to the image data of said objective small region 

to be processed. 

11. The apparatus as claimed in claim 9, 

wherein said first generating means uses only 

15 significant image data indicated by said significance 

20 

signal as the image data of the intra-frame prediction 

small region among the reconstructed image data 

horizontally adjacent to the image data of said--objective 

small region to be processed. 

12. The apparatus as claimed in claim 9, 

wherein said first generating means uses only 

significant image data indicated by said significance 

signal as image data of a first intermediate small region 

among the reconstructed image data vertically adjacent to 

25 the image data of said objective small region to be 
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processed, uses only significant image data indicated by 

said significance signal as image data of a second 

intermediate small region among the reconstructed image 

data horizontally adjacent to the image data of said 

5 objective small region to be processed, averages through 

weighting the image data of said first intermediate small 

region and the image data of said second intermediate small 

region and uses said averaged image data as the image data 

of said intra-frame prediction small region. 

10 13. The apparatus as claimed in claim 9, 

wherein said first generating means uses only 

significant image data indicated by said significance 

signal as image data of a first intermediate small region 

among the reconstructed image data vertically adjacent to 

15 the image data of said objective small region to be 

processed, uses only significant image data indicated by 

said significance signal as image data of a second 

intermediate small region among the reconstructed image 

data horizontally adjacent to the image data of said 

20 objective small region to be processed, averages through 

weighting the image data of said first intermediate small 

region and the image data of said second intermediate small 

region, uses said averaged image data as image data of a 

third intermediate small region and uses one of the image 

25 data of said first, second and third intermediate small 

Thi'lf flii 1iii1i!i 1iltr 
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regions as the image data of said intra-frame prediction 

small region. 

14. The apparatus as claimed in claim 9, 

wherein said first generating means uses an 

5 average value of only significant image data indicated by 

said significance signal as the image data of the intra-

frame prediction small region of the objective small region 

to be processed among the reconstructed image data adjacent 

to the image data of said objective small region to be 

10 processed. 

15. The apparatus as claimed in any one of 

claims 9 through 14, 

wherein said first generating means generates 

image data of a time prediction small region from at least 

15 one piece of reference image data reproduced through coding 

previously in time, for said image data to be coded, in 

addition to the image data of said intra-frame prediction 

small region and uses one of the image data of said intra-

frame prediction small region and the image data of said 

20 time prediction small region as the image data of the 

optimum prediction small region. 

16. An image predictive decoding apparatus 

comprising: 

analyzing means for analyzing an inputted coded 

25 image data series and outputting an image difference 
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signal; 

decoding means for decoding image data of a 

reproduction difference small region from the image 

difference signal outputted from s~id analyzing means; 

5 a line memory for storing therein image data for 

generating image data of a predetermined intra-frame 

prediction small region; 

generating means for executing a prediction 

signal generating process on the image data from said line 

10 memory to thereby use reconstructed image data adjacent to 

the image data of said reproduction difference small region 

as image data of an intra-frame prediction small region and 

outputting the image data of said intra-frame prediction 

small region as image data of an optimum prediction small 

15 region; and 

adding means for adding the image data of the 

reproduction difference small region from said decoding 

means to the image data of said optimum predict2on small 

region from said generating means, outputting image data 

20 for generating image data of an intra-frame prediction 

small region of the result of addition and storing the data 

into said line memory. 

17. The apparatus as claimed in claim 16, 

wherein said generating means uses reconstructed 

25 image data vertically adjacent to the image data of the 
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objective small region to be processed as image data of a 

first intermediate small region, uses the reconstructed 

image data horizontally adjacent to the image data of said 

objective small region to be processed as image data of a 

5 second intermediate small region, averages through 

.weighting the image data of said first intermediate small 

region and the image data of said second intermediate small 

region, uses the averaged image data as image data of a 

third intermediate small region and uses one of the image 

10 data of said first, second and third intermediate small 

regions as the image data of the intra-frame prediction 

small region. 

18. An image predictive decoding apparatus 

comprising: 

15 analyzing means for analyzing an inputted coded 

image data series and outputting an image difference 

signal, a motion vector signal and a control signal; 

decoding means ·for decoding the image d-if ference 

signal outputted from said analyzing means into image data 

20 of a reproduction difference small region; 

control means for outputting a switching signal 

for controlling motion compensating means and generating 

means to selectively operate based on the control signal 

outputted from said analyzing means; 

25 a frame memory for storing therein predetermined 
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reproduction image data; 

a line memory for storing therein image data for 

generating image data of a predete~mined intra-frame 

prediction small region; 

5 motion compensating means for executing a motion 

compensating process on an inputted motion vector signal in 

response to the switching signal from said control means to 

thereby generate image data of a time prediction small 

region from said frame memory and outputting the data as 

10 image data of an optimum prediction small region; 

generating means for executing a prediction 

signal generating process on the image data from said line 

memory in response to the switching signal from said 

control means to thereby use reconstructed image data 

15 adjacent to the image data of said reproduction difference 

small region as image data of an intra-frame prediction 

small region and outputting the image data of said intra-

frame prediction small region as image data of an optimum 

prediction small region; and 

20 adding means for adding the image data of the 

reproduction difference small region from said decoding 

means to the image data of the optimum prediction small 

region from said generating means to thereby· output 

reproduction image data of the result of addition, storing 

25 said reproduction image data into said frame memory and 
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storing only the image data for generating the image data 

of said intra-frame prediction small region into said line 

memory. 

19. The apparatus as claimed in claim 18, 

5 wherein said generating means uses the 

reconstructed image data vertically adjacent to the image 

data of said objective small region to be processed as 

image data of a first intermediate small region, uses the 

reconstructed image data horizontally adjacent to the image 

10 data of said objective small region to be processed as 

image data of a second intermediate small region, averages 

through weighting the image data of said first intermediate 

small region and the image data of said second int~rmediate 

small region, uses the averaged image data as image data of 

15 a third intermediate small region and uses one of the image 

data of said first, second and third intermediate small 

regions as the image data of the intra-frame prediction 

small region based on said switching signal. 

20. An image predictive decoding apparatus 

20 comprising: 

analyzing means for analyzing an inputted coded 

image data series and outputting a compressed shape signal 

and an image difference signal; 

first decoding means for decoding the compressed 

25 shape signal outputted from said analyzing means into a 
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reproduction shape signal; 
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second decoding means for decoding the image 

difference signal outputted from said analyzing means into 

image data of a reproduction difference small region; 

5 a line memory for storing therein image data for 

generating image data of a predetermined intra-frame 

prediction small region; 

generating means for executing a prediction 

signal p~ocess on the image data from said line memory to 

10 thereby use only significant image data expressed by said 

reproduction shape signal as image data of an intra-frame 

prediction small region among the reconstructed image data 

adjacent to the image data of said reproduction difference 

small region and outputting the image data of said intra-

15 frame prediction small region as image data of an optimum 

prediction small region; and 

adding means for adding the image data of the 

reproduction difference small region from said second 

decoding means to the image data of said optimum prediction 

20 small region from said generating means to thereby output 

image data of the result of addition and storing only image 

data for generating the image data of said intra-frame 

prediction small region into said line memory. 

21. The apparatus as claimed in claim 20, 

25 wherein said generating means uses only 
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significant image data expressed by said reproduction shape 

signal as image data of a first intermediate small region 

among the reconstructed image data vertically adjacent to 

the image data of said objective small region to be 

5 processed, uses only significant image data expressed by 

said reproduction shape signal as image data of a second 

intermediate small region among the reconstructed image 

data horizontally adjacent to the image data of said 

objective small region to be processed, averages through 

10 weighting the image data of said first intermediate small 

region and the image data of said second intermediate small 

region, uses the averaged image data as image data of a 

third intermediate small region and uses one of the image 

data of said first, second and third intermediate small 

15 regions as the image data of said intra-frame prediction 

small region. 

22. An ~mage predictive decoding apparatus 

comprising: 

analyzing means for analyzing an inputted coded 

20 image data series and outputting a compressed shape signal, 

an ·image difference signal, a motion vector signal and a 

control signal; 

first decoding means for decoding the compressed 

shape signal outputted from said analyzing means into a 

25 reproduction shape signal; 
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second decoding means for decoding the image 

difference signal outputted from said analyzing means into 

image data of a reproduction difference small region; 

control means for outputting a switching signal 

5 for controlling motion compensating means and generating 

means to selectively operate based on the control signal 

outputted from said analyzing means; 

a frame memory for storing therein predetermined 

reproduction image data; 

10 a line memory for storing therein image data for 

generating image data of a predetermined intra-frame 

prediction small region; 

motion compensating means for executing a motion 

compensating process on the reproduction image data from 

15 said frame memory based on the motion vector signal 

outputted from said analyzing means in response to the 

switching signal outputted from said control means to 

thereby generate image data of a time prediction small 

region and outputting the data as image data of an optimum 

20 prediction small region; 

generating means for executing a prediction 

signal process on the image data from said line memory in 

response to the switching signal outputted from said 

control means to thereby use only significant image data 

25 expressed by said reproduction shape signal among the 
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reconstructed image data adjacent to the image data of said 

reproduction difference small region as the image data of 

the intra-frame prediction small region and outputting the 

image data of said intra-frame prediction small region as 

5 image data of an optimum prediction small region; and 

adding means for adding the image data of the 

reproduction difference small region from said second 

decoding means to the image data of said optimum prediction 

small region from said generating means to thereby output 

10 reproduction image data of the result of addition, storing 

said reproduction image data into said frame memory and 

storing only image data for generating the image data of 

said intra-frame prediction small region into said line 

memory. 

15 23. The apparatus as claimed in claim 21, 

wherein said generating means uses only 

significant image data expressed by said reproduction shape 

signal as image data of a first intermediate small region 

among the reconstructed image data vertically adjacent to 

20 the image data of said objective small region to be 

processed, uses only significant image data expressed by 

said reproduction shape signal as image data of a second 

intermediate small region among the reconstructed image 

data horizontally adjacent to the image data of said 

25 objective small region to be processed, averages through 
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weighting the image data of said first intermediate small 

region and the image data of said second intermediate small 

region, uses the averaged image data as image data of a 

third intermediate small region and uses one of the image 

5 data of said first, second and third intermediate small 

regions as the image data of said intra-frame prediction 

small region based on said switching signal. 

24. The apparatus as claimed in claim 20 or 22, 

wherein said generating means calculates an 

10 average value by means of only the significant image data 

expressed by said reproduction shape signal and the 

calculated image data is used as the image data of the 

intra-frame prediction small region. 

25. An image predictive coding apparatus 

15 comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

transforming means for tr an sf orming the image 

20 data of the blocks sampled by said sampling means into 

coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

25 a plurality of prediction blocks for the coefficient data 
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of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

5 outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

plurality of prediction blocks formed by said.predicting 

means and transmitting an identifier indicating said 

selected prediction block in an indication bit form to an 

10 image predictive decoding apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

15 data of a prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said first 

adding means; 

coding means for coding in an entropy coding 

20 manner the coefficient data of the prediction error from 

said quantizing means and transmitting the coded 

coefficient data of the prediction error to the image 

predictive decoding apparatus; 

inverse quantizing means for inverse quantizing 

25 the coefficient data of the prediction error from said 
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quantizing means and outputting the coefficient data of the 

res1:ored block; 

second adding means for adding the coefficient 

data of the prediction block outputted from said 

5 determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output coefficient data of the restored block and 

storing the data into said block memory; and 

. inverse transforming means for inverse 

10 transforming the coefficient data of the block outputted 

from said second adding means, thereby generating image 

data of the restored block. 

26. An image predictive coding apparatus 

comprising: 

15 sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

transforming means for transforming .. the image 

data of the plurality of blocks sampled by said sampling 

20 means into coefficient data of a predetermined transform 

domain; 

quantizing means for quantizing the coefficient 

data of the transform domain from said transforming means; 

a block memory for storing therein coefficient 

25 data of a restored block; 
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predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

5 previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

plurality of prediction blocks formed by said predicting 

10 means and transmitting an identifier indicating said 

selected prediction block in an indication bit form to an 

image predictive decoding apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

15 determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

data of a prediction error of the result of subtraction; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error from 

20 said first adding means and transmitting the coded 

coefficient data of the prediction error to the image 

predictive decoding apparatus; 

second adding means for adding the coefficient 

data of the prediction error from said first adding means 

25 to the coefficient data of the prediction block outputted 
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from said determining means to thereby restore and output 

the quantized coefficient data of the current block and 

storing the data into said block memory; 

inverse quantizing means for inverse quantizing 

5 the coefficient data of the current block outputted from 

said second adding means and outputting the resulting data; 

and 

inverse transforming means for inverse 

trans£ arming the coefficient data of the current block from 

10 said inverse quantizing means, thereby generating image 

data of the restored block. 

27. An image predictive coding apparatus 

comprising: 

sampling means for sampling an inputted image 

15 signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

compensating means for executing a motion 

compensating process on the image data of an --·inputted 

block, thereby generating and outputting image data of a 

20 prediction error of a motion-compensated block; 

first adding means for subtracting the image data 

of the prediction error of the block outputted from said 

compensating means from the image data of the block 

outputted from said sampling means, thereby outputting 

25 image data of the block of the result of subtraction; 
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transforming means for transforming the image 

data of the block outputted from said first adding means 

into coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

5 data of a restored block; 

predicting means for forming· coefficient data of 

a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of the block which has been 

10 previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

plurality of prediction blocks formed by said predicting 

15 means and transmitting an identifier indicating said 

selected prediction block in an indication bit form to an 

image predictive decoding apparatus; 

second adding means for subtracting the 

coefficient data of the prediction block selected by said 

20 determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

data of the prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said second 

25 adding means; 
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coding means for coding in an entropy coding 

manner the coefficient data of the prediction error from 

said quantizing means and transmitting the coded 

coefficient data of the prediction error to the image 

5 predictive decoding apparatus; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error from said 

quantizing means and outputting the coefficient data of the 

restored block; 

10 third adding means for adding the coefficient 

data of the prediction block outputted from said 

determining means to the coefficient data of the prediction 

error outputted f rem said inverse quantizing means to 

thereby output the coefficient data of the restored block 

15 and storing the data into said block memory; 

inverse transforming means for inverse 

transforming the coefficient data of the block outputted 

from said third adding means, thereby generating .image data 

of the restored block; and 

20 fourth adding means for adding the image data of 

the prediction error of the motion-compensated block 

outputted from said motion compensating means to the image 

data of the restored block from said inverse transforming 

means, thereby outputting the image data of the restored 

25 block to said compensating means. 
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28. An image predictive coding apparatus 

comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

5 including pixel values of a two-dimensional array; 

compensating means for executing a motion 

compensating process on the image data of an. inputted 

block, thereby generating and outputting image data of a 

prediction error of a motion-compensated block; 

10 first adding means for subtracting the image data 

of the prediction error of the block outputted from said 

compensating means from the image data of the block 

outputted from said sampling means, thereby outputting 

image data of the block of the result of subtraction; 

15 transf arming means for transf arming the image 

data of the block outputted from said first adding means 

into coefficient data of a predetermined transform domain; 

quantizing means for quantizing the coefficient 

data of the transform domain from said transforming means; 

20 a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data· of 

a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

25 on the coefficient data of the block which has been 
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previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data of a most efficient 

prediction block among the coefficient data of the 

5 plurality of prediction blocks formed by said predicting 

means and transmitting an identifier indicating said 

selected prediction block in an indication bit form to an 

image predictive decoding apparatus; 

second adding means for subtracting the 

10 coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

data of the prediction error of the result of subtraction; 

coding means for coding in an entropy coding 

15 manner the coefficient data of the prediction error from · 

said second adding means and transmitting the coded 

coefficient data of the prediction error to the image 

predictive decoding apparatus; 

third adding means for adding the coefficient 

20 data of the prediction error from said second adding means 

to the coefficient data of the prediction block outputted 

from said determining means to thereby restore and output 

the coefficient data of the quantized current block and 

storing the data into said block memory; 

25 inverse quantizing means for inverse quantizing 
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the coefficient data of the current block outputted from 

said third adding means and outputting the resulting data; 

inverse transforming means for inverse 

transforming the coefficient data of the current block from 

5 said inverse quantizing means, thereby generating image 

data of the restored block; and 

fourth adding means for adding the image data of 

the prediction error of the motion-compensated block 

outputted from said motion compensating means to the image 

10 data of the restored block from said inverse transforming 

means, thereby outputting the image data of the restored 

block to said compensating means. 

29. An image predictive decoding apparatus 

provided in correspondence with the image predictive coding 

15 apparatus claimed in claim 25, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

a block memory for storing therein coefficient 

20 data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

25 data of the block which has been previously restored and 
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stored in said block memory based on the prediction block 

indipated by the indication bit extracted by said 

extracting means; 

decoding means for decoding said received data in 

5 an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

said decoding means and outputting the resulting data; 

10 third adding means for adding the coefficient 

data of the prediction block outputted from said further 

predicting means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby restore and output the coefficient data of the 

15 current block at the present timing and storing the data 

into said block memory; and 

further inverse transforming means for inverse 

transforming the coefficient data of the current block 

outputted from said third adding means and outputting the 

20 image data of the restored current block. 

30. An image predictive decoding apparatus 

provided in correspondence with the image predictive coding 

apparatus claimed in claim 26, comprising: 

extracting means for extracting the indication 

25 bit from received data received from said image predictive 
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coding apparatus; 

a block memory for storing therein coefficient 

data of the restored block; 

further predicting means for generating and 

5 outputting coefficient data of a prediction block for the 

coefficient· data of the current block at the present timing 

included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

10 indicated by the indication bit extracted by said 

15 

extracting means; 

decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

third adding means for adding the coefficient 

data of the prediction block outputted from said predicting 

means to the coefficient data of the prediction error 

outputted from said decoding means to thereby restore and 

output the coefficient data of the current block at the 

20 present timing and storing the data into said block memory; 

25 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

said third adding means and outputting the resulting data; 

and 

further inverse transforming means for inverse 

Th1i111~11m1m~' 1i1~1r 
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transforming the coefficient data of the current block 

outputted from said inverse quantizing means and outputting 

the image data of the restored current block. 

31. An image predictive decoding apparatus 

5 provided in correspondence with the image predictive coding 

apparatus claimed in claim 27, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

10 a block memory for storing therein coefficient 

data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

15 included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted, ..... by said 

extracting means; 

20 decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

25 said decoding means and outputting the resulting data; 
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third adding means for adding the coefficient 

data of the prediction block outputted from said further 

predicting means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

5 thereby restore and output the coefficient data of the 

current block at the present timing and storing the data 

into said block memory; 

further inverse transforming means for -inverse 

transforming the coefficient data of :the current block 

10 outputted from said third adding means and outputting the 

image data of the restored current block; 

further compenS?ating means for executing a motion 

compensating process on the image data of the current block 

outputted from said further inverse transforming means, 

15 thereby outputting motion-compensated prediction error 

data; and 

fifth adding means for subtracting the motion­

compensated prediction error data outputted ,from said 

further compensating means from the image data of the 

20 current block outputted from said further inverse 

transforming means, thereby outputting the image data of 

the restored block of the result of subtraction. 

32. An image predictive decoding apparatus 

provided in correspondence with the image predictive coding 

25 apparatus claimed in claim 28, comprising: 
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extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

. a block memory for storing therein coefficient 

5 data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

10 data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

decoding means for decoding said received data in 

15 an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

third adding means for adding the coefficient 

data of the prediction block outputted from said predicting 

means to the coefficient data of the prediction error 

20 outputted from said decoding means to thereby restore and 

output the coefficient data of the current block at the 

present timing and storing the data into said block memory; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

25 said third adding means and outputting the resulting data; 
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further inverse transforming means for inverse 

transforming the coefficient data of the current block 

outputted from said inverse quantizing means and outputting 

the image data of the restored current block; 

5 further compensating means for executing a motion 

compensating process on the image data of the current block 

outputted from said further inverse transforming means, 

thereby outputting motion-compensated prediction error 

data; and 

10 fifth adding means for subtracting the motion-

compensated prediction error data outputted from said 

further compensating means from the image data of the 

current block outputted from said further inverse 

transforming means, thereby outputting the image data of 

15 the restored block of the result of subtraction. 

33. The apparatus as claimed in any one of 

claims 25 through 28, 

wherein said sampling means includes an 

interleaving process for alternately inserting pixels so 

20 that pixels in a two-dimensional array in a group of four 

blocks are comprised of odd-numbered pixels located in odd-

numbered rows in a first block, the pixels are comprised of 

even-numbered pixels located in the odd-numbered rows in a 

second block, the pixels are comprised of odd-numbered 

25 pixels located in even-numbered rows in a third block and 
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the pixels. are comprised of even-numbered pixels located in 

the even-numbered rows in a fourth block. 

34. The apparatus as claimed in any one of 

claims 25 through 32, 

5 wherein said prediction block is selected from 

blocks which have been previously restored, stored in said 

block memory and located adjacently to the coded current 

block, and all coefficient data in the block are selected. 

35. The apparatus as claimed in any one of 

10 claims 25 through 32, 

wherein said prediction block is selected from 

blocks which have been previously restored, stored in said 

block memory and located adjacently to the coded current 

block, and a predetermined subset is selected as the 

15 coefficient data of the block. 

36. The apparatus as claimed in any one of 

claims 25 through 32, 

wherein said prediction block is seleeted from 

blocks which have been previously restored, stored in said 

20 block memory and located upwardly or leftwardly adjacent to 

the coded current block, only the coefficient data of the 

top row of the block and the leftmost column of the block 

are used and the remaining coefficient data are set to 

zero. 

25 37. The apparatus as claimed in any one of 
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claims 25 through 32, 

wherein said prediction block is selected from 

blocks which have been previously restored, stored in said 

block memory and located in the vicinity of the coded 

5 current block, and 

the coefficient data of the blocks are weighted 

by different weighting functions. 

38. The apparatus as claimed in any one of 

claims 25 through 32, 

10 wherein said prediction block is selected from 

blocks which have been previously restored, stored in said 

block memory and located in the vicinity of the coded 

current block, and 

the coefficient data of the blocks are subjected 

15 to predetermined transform computation. 

39. The apparatus as claimed in any one of 

claims 25 through 32, 

wherein said prediction block is a block which 

has been previously restored, stored in said block memory 

20 and obtained through weighted averaging of a plurality of 

blocks located in the vicinity of the coded current block. 

40. The apparatus as claimed in any one of 

claims 25 through 32, 

wherein said determining means comprises: 

25 subtracting means for subtracting the coefficient 
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data of the inputted current block from the data of each of 

a plurality of adjacent blocks stored in said block memory 

and outputting data of a plurality of prediction blocks of 

the result of subtraction; 

further coding means for coding in an entropy 

coding manner the data of the plurality of prediction 

blocks outputted from said subtracting means and outputting 

the coded data of the plurality of prediction blocks; 

counting means for counting the number of bi ts of 

10 the coded data of the plurality of prediction blocks 

outputted from said further coding means; and 

selecting means for selecting the data of the 

prediction block corresponding to the data of the 

prediction block having the least amount of bits among the 

15 numbers of bits of the data of the plurality of prediction 

blocks counted by said counting means. 

41. The apparatus as claimed in any one of 

claims 25 through 32, 

wherein, when restoring original image data by 

20 forming pixels in a two-dimensional array from a plurality 

of groups each comprised of four interleaved blocks based 

on said decoded image data, an inverse interleaving process 

is executed on said decoded image data so that odd-numbered 

pixels located in odd-numbered rows are all obtained from 

25 a first block, even-numbered pixels located in the odd-
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numbered rows are obtained from a second block, odd-

numbered pixels located in even-numbered rows are obtained 

from a third block and even-numbered pixels located in the 

even-numbered rows are obtained from a fourth block. 

5 42. The apparatus as claimed in any one of 

claims 25 through 32, 

wherein transform of said transforming means is 

discrete cosine transform. 

43. An image predictive coding apparatus 

10 comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

transforming means for transforming the image 

15 data of the blocks sampled by said sampling means into 

coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

20 a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

25 outputting the coefficient data and scan method of a most 



----------···-··~·-· ~~---···---··------

I lllllll llllll lllll lllll ll llll 
* C L M S * 

- 175 -

efficient prediction block among the coefficient data of 

the plurality of prediction blocks formed by said 

predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

5 indication bit form to an image predictive decoding 

apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

10 block at the present timing, thereby outputting coefficient 

15 

20 

data of a prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

data of the prediction error outputted from said first 

adding means; 

scanning means for executing a scan process on 

the coefficient data of the prediction error from said 

quantizing means according to the scan method determined by 

said determining means and outputting the coefficient data 

of the prediction error obtained after the scan process; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error 

obtained after the scan process outputted from said 

scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

25 apparatus; 
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inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error from said 

quantizing means and outputting the coefficient data of the 

restored block; 

5 second adding means for adding the coefficient 

data of the prediction block outputted from said 

determining means to the coefficient data of the prediction 

error outputted from said inverse quantizing means to 

thereby output coefficient data of the restored block and 

10 storing the data into said block memory; and 

15 

inverse transforming means for inverse 

transforming the coefficient data of the block outputted 

from said second adding means, thereby generating image 

data of the restored block. 

44. An image predictive coding apparatus 

comprising: 

sampling means for sampling an inputted image 

signal into image data of a plurality of blecks each 

including pixel values of a two-dimensional array; 

20 tr an sf arming means for trans£ arming the image 

data of the plurality of blocks sampled by said sampling 

means into coefficient data of a predetermined transform 

domain; 

quantizing means for quantizing the coefficient 

25 data of the transform domain from said transforming means; 

Th111 ir1mrn11nr 
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a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

5 of the block transformed by said transforming means based 

on the coefficient data of a block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data and scan method of a most 

10 efficient prediction block among the coefficient data of 

the plurality of prediction blocks formed by said 

predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

indication bit form to an image predictive de_coding 

15 apparatus; 

first adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present timing, thereby outputting coefficient 

20 data of a prediction error of the result of subtraction; 

scanning means for executing a scan process on 

the coefficient data of the prediction error from said 

first adding means according to the scan method determined 

by said determining means and outputting the coefficient 

25 data of the prediction error obtained after the scan 
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process; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error 

obtained after the scan process outputted from said 

5 scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

apparatus; 

second adding means for adding the coefficient 

data of the prediction error from said first adding means 

10 to the coefficient data of the prediction block outputted 

from said determining means to thereby restore and output 

the quantized coefficient data of the current block and 

storing the data into said block memory; 

inverse quantizing means for inverse quantizing 

15 the coefficient data of the current block outputted from 

said second adding means and outputting the resulting data; 

and 

inverse transforming means for , -- inverse 

transforming the coefficient data of the current block from 

20 said inverse quantizing means, thereby generating image 

data of the restored block. 

45. An image predictive coding apparatus 

comprising: 

sampling means for sampling an inputted image 

25 signal into image data of a plurality of blocks each 



1111111111111111111 1111111 1111 
* C L M S * 

- 179 -

including pixel values of a two-dimensional array; 

compensating means for executing a motion 

compensating process on the image data of an inputted 

block, thereby generating and outputting image data of a 

5 prediction error of a motion-compensated block; 

first adding means for subtracting the image data 

of the prediction error of the block outputted ·from said 

compensating means from the image data of the block 

outputted from said sampling means, thereby outputting 

10 image data of the block of the result of subtraction; 

transforming means for transforming the image 

data of the block outputted from said first adding means 

into coefficient data of a predetermined transform domain; 

a block memory for storing therein coefficient 

15 data of a restored block; 

predicting means for forming coefficient data of 

a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of the block which has been 

20 previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

outputting the coefficient data and scan method of a most 

efficient prediction block among the coefficient data of 

the plurality of prediction blocks formed by said 

25 predicting means and transmitting an identifier indicating 
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said selected prediction block and scan method in an 

indication bit form to an image predictive decoding 

apparatus; 

second adding means for subtracting the 

5 coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

block at the present· timing, thereby outputting co-efficient 

data of the prediction error of the result of subtraction; 

quantizing means for quantizing the coefficient 

10 data of the prediction error outputted from said second 

adding means; 

scanning means for executing a scan process on 

the coefficient data of the prediction error from said 

quantizing means according to the scan method determined by 

15 said determining means and outputting the coefficient data 

of the prediction error obtained after the scan process; 

coding means for coding in an entropy coding 

manner the coefficient data of the predict~-on error 

obtained after the scan process outputted from said 

20 scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

apparatus; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error from said 

25 quantizing means and outputting the coefficient data of the 
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restored block; 

third adding means for adding the coefficient 

data of the prediction block outputted from said 

determining means to the coefficient data of the prediction 

5 error outputted from said inverse quantizing means to 

thereby output the coefficient data of the restored block 

and storing the data into said block memory; 

inverse transforming means for inverse 

transforming the coefficient data of the block outputted 

10 from said third adding means, thereby generating image data 

of the restored block; and 

fourth adding means for adding the image data of 

the prediction error of the motion-compensated block 

outputted from said motion compensating means to the image 

15 data of the restored block from said inverse transforming 

means, thereby outputting the image data of the restored 

block to said compensating means. 

46. An image predictive coding .apparatus 

comprising: 

20 sampling means for sampling an inputted image 

signal into image data of a plurality of blocks each 

including pixel values of a two-dimensional array; 

compensating means for executing a motion 

compensating process on the image data of an inputted 

25 block, thereby generating and outputting image data of a 
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prediction error of a motion-compensated block; 

first adding means for subtracting the image data 

of the prediction error of the block outputted from said 

compensating means from the image data of the block 

5 outputted from said sampling means, thereby outputting 

image data of the block of the result of subtraction; 

transforming means for transforming ··the image 

data of the block outputted from said first adding means 

into coefficient data of a predetermined transform domain; 

10 quantizing means for quantizing the coefficient 

data of the transform domain from said transforming means; 

a block memory for storing therein coefficient 

data of a restored block; 

predicting means for forming coefficient data of 

15 a plurality of prediction blocks for the coefficient data 

of the block transformed by said transforming means based 

on the coefficient data of the block which has been 

previously reconstructed and stored in said block memory; 

determining means for determining, selecting and 

20 outputting the coefficient data and scan method of a most 

efficient prediction block among the coefficient data of 

the plurality of prediction blocks formed by said 

predicting means and transmitting an identifier indicating 

said selected prediction block and scan method in an 

25 indication bit form to an image predictive decoding 
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apparatus; 

second adding means for subtracting the 

coefficient data of the prediction block selected by said 

determining means from the coefficient data of the current 

5 block at the present timing, thereby outputting coefficient 

data of the prediction error of the result of subtraction; 

scanning means for executing a scan process on 

the coefficient data of the prediction error from said 

second adding means according to the scan method determined 

10 by said determining means and outputting the coefficient 

data of the prediction error obtained after the scan 

process; 

coding means for coding in an entropy coding 

manner the coefficient data of the prediction error 

15 obtained after the scan process outputted from said 

scanning means and transmitting the coded coefficient data 

of the prediction error to the image predictive decoding 

apparatus; 

third adding means for adding the coefficient 

20 data of the prediction error from said second adding means 

to the coefficient data of the prediction block outputted 

from said determining means to thereby restore and output 

the coefficient data of the quantized current block and 

storing the data into said block memory; 

25 inverse quantizing means for inverse quantizing 
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the coefficient data of the current block outputted from 

said third adding means and outputting the resulting data; 

inverse transforming means for inverse 

transforming the coefficient data of the current block from 

5 said inverse quantizing means, thereby generating image 

data of the restored block; and 

fourth adding means for adding the image data of 

the prediction error of the motion-compensated block 

outputted from said motion compensating means to the image 

10 data of the restored block from said inverse transforming 

means, thereby outputting the image data of the restored 

block to said compens_ating means. 

47. An image predictive decoding apparatus 

provided in correspondence with the image predictive coding 

15 apparatus claimed in claim 43, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

a block memory for storing therein coefficient 

20 data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

25 data of the block which has been previously restored and 
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stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

decoding means for decoding said received data in 

5 an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

scan process on the coefficient data of the prediction 

error outputted from said decoding means based on the scan 

10 method indicated by the indication bit extracted by said 

extracting means and outputting the coefficient data of the 

prediction error obtained after the inverse scan process; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error obtained after 

15 the inverse scan process outputted from said scanning means 

and outputting the resulting data; 

third adding means for adding the coefficient 

data of the prediction block outputted from said further 

predicting means to the coefficient data of the prediction 

20 error outputted from said inverse quantizing means to 

thereby restore and output the coefficient data of the 

current block at the present timing and storing the data 

into said block memory; and 

further inverse transforming means for inverse 

25 transforming the coefficient data of the current block 
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outputted from said third adding means and outputting the 

image data of the restored current block. 

48. An image predictive decoding apparatus 

provided in correspondence with the image predictive coding 

5 apparatus claimed in claim 44, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

a block memory for storing therein coefficient 

10 data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

15 data of th~ block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

decoding means for decoding said received data in 

20 an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

scan process on the coefficient data of the prediction 

error outputted from said decoding means based on the scan 

25 method indicated by the indication bit extracted by said 
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extracting means and outputting the coefficient data of the 

prediction error obtained after the inverse scan process; 

third adding means for adding the coeff i~ient 

data of the prediction block outputted from said predicting 

5 means to the coefficient data of the prediction error 

outputted from said inverse scanning means to thereby 

restore and output the coefficient data of the current 

block at the present timing and storing the data into said 

block memory; 

10 inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

said third adding means and outputting the resulting data; 

and 

further inverse transf ormirig means for inverse 

15 transforming the coefficient data of the current block 

outputted from said inverse quantizing means and outputting 

the image data of the restored current block. 

49. An image predictive decoding , -apparatus 

provided in correspondence with the image predictive coding 

20 apparatus claimed in claim 45, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

a block memory for storing therein coefficient 

25 data of the restored block; 
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further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

included in said received data by means of the coefficient 

5 data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted ·· · by said 

extracting means; 

decoding means for decoding said received data in 

10 an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

scan process on the coefficient data of the prediction 

error outputted from said decoding means based on the scan 

15 method indicated by the indication bit extracted by said 

extracting means and outputting the coefficient data of the 

prediction error obtained after the inverse scan process; 

inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error obtained after 

20 the inverse scan process outputted from said inverse 

scanning means and outputting the resulting data; 

third adding means for adding the coefficient 

data of the prediction block outputted from said further 

predicting means to the coefficient data of the prediction 

25 error outputted from said inverse quantizing means to 
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thereby restore and output the coefficient data of the 

current block at the present timing and storing the data 

into said block memory; 

further inverse transforming means for inverse 

5 transforming the coefficient data of the current block 

outputted from said third adding means and outputting the 

image data of the restored current block; 

further compensating means for executing a motion 

compensating process on the image data of the current block 

10 outputted from said further inverse transforming means, 

thereby outputting motion-compensated prediction error 

data; and 

fifth adding means for subtracting the motion-

compensated prediction error data outputted from said 

15 further compensating means from the image data of the 

current block outputted from said further inverse 

transforming means, thereby outputting the image data of 

the restored block of the result of subtraction.---

50. An image predictive decoding apparatus 

20 provided in correspondence with the image predictive coding 

apparatus claimed in claim 46, comprising: 

extracting means for extracting the indication 

bit from received data received from said image predictive 

coding apparatus; 

25 a block memory for storing therein coefficient 
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data of the restored block; 

further predicting means for generating and 

outputting coefficient data of a prediction block for the 

coefficient data of the current block at the present timing 

5 included in said received data by means of the coefficient 

data of the block which has been previously restored and 

stored in said block memory based on the prediction block 

indicated by the indication bit extracted by said 

extracting means; 

10 decoding means for decoding said received data in 

an entropy decoding manner and outputting the decoded 

coefficient data of the prediction error; 

inverse scanning means for executing an inverse 

scan process on the coefficient data of the prediction 

15 error outputted from said decoding means based on the scan 

method indicated by the indication bit extracted by said 

extracting means and outputting the coefficient data of the 

prediction error obtained after the inverse scan-process; 

third adding means for adding the coefficient 

20 data of the prediction block outputted from said predicting 

means to the coefficient data of the prediction error 

outputted from said inverse scanning means to thereby 

restore and output the coefficient data of the current 

block at the present timing and storing the data into said 

25 block memory; 
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inverse quantizing means for inverse quantizing 

the coefficient data of the prediction error outputted from 

said third adding means and outputting the resulting data; 

further inverse transforming means for inverse 

5 transforming the coefficient data of the current block 

outputted from said inverse quantizing means and outputting 

the image data of the restored current block; 

further compensating means for executing a motion 

compensating process on the image data of the current block 

10 outputted from said further inverse transforming means, 

thereby outputting motion-compensated prediction error 

data; and 

fifth adding means for subtracting the motion-

compensated prediction error data outputted from said 

15 further compensating means from the image data of the 

current block outputted from said further inverse 

transforming means, thereby outputting the image data of 

the restored block of the result of subtraction.-· 

51. The apparatus as claimed in any one of 

20 claims 43 through 46, 

wherein said sampling means includes an 

interleaving process for alternately inserting pixels so 

that pixels in a two-dimensional array in a group of four 

blocks are comprised of odd-numbered pixels located in odd-

25 numbered rows in a first block, the pixels are comprised of 
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even-numbered pixels located in the odd-numbered rows in a 

second block, the pixels are comprised of odd-numbered 

pixels located in even-numbered rows in a third block and 

the pixels are comprised of even-numbered pixels located in 

5 the even-numbered rows in a fourth block. 

52. The apparatus as claimed in any one of 

claims 43 through 50, 

wherein said prediction block is selected from 

blocks which have been previously restored, stored in said 

10 block memory and located adjacently to the coded current 

block, and all coefficient data in the block are selected. 

53. The apparatus as claimed in any one of 

claims 43 through 50, 

wherein said prediction block is selected from 

15 blocks which have been previously restored, stored in said 

block memory and located adjacently to the coded current 

block, and a predetermined subset is selected as· the 

coefficient data of the block. 

54. The apparatus as claimed in any one of 

20 claims 43 through 50, 

wherein said prediction block is selected from 

blocks which have been previously restored, stored in said 

block memory and located upwardly or leftwardly adjacent to 

the coded current block, only the coefficient data of the 

25 top row of the block and the leftmost column of the block 
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are used and the remaining coefficient data are set to 

zero. 

55. The apparatus as claimed in claim 44, 46, 48 

or 50, 

5 wherein said prediction block is selected from 

the blocks which have been previously restored and stored 

in said block memory according to the criteria of ·claim 54, 

and 

use of only a subset including one or more .pieces 

10 of coefficient data from the top row or the leftmost column 

of the block is determined by executing communications 

between the image ~redicti ve coding apparatus and the image 

predictive decoding apparatus. 

56. The apparatus as claimed in claim 44, 46, 48 

15 or 50, 

wherein said prediction block is selected from 

the blocks which have been previously restored and stored 

in said block memory according to the criteria of-· claim 54, 

use of only a subset including one or more pieces 

20 of coefficient data from the top row or the leftmost column 

of the block is determined by the image predictive coding 

apparatus, and the image predictive decoding apparatus is 

informed of a flag which indicates the determined subset 

and the number of pieces of coefficient data by 

25 periodically inserting the flag into data transmitted to 



--------· ·-····· ··--···--· -··-······-·· ---····---·-·---·-·~--- ------- ---

111111111111111111111111111111 
* C L M S * 

- 194 -

the image predictive decoding apparatus. 

57. The apparatus as claimed in claim 44, 46, 48 

or 50, 

wherein said prediction block is selected from 

5 the blocks which have been previously restored and stored 

in said block memory according to the criteria of any one 

of claims 51 through 54, and 

the coefficient data of each block is multiplied 

by a ratio equal to a ratio of a quantization step size of 

10 the current.block to be coded to a quantization step size 

of the prediction block. 

58. The apparatus as claimed in any one of 

claims 43 through 50, 

wherein said prediction block is selected from 

15 the blocks which have been previously restored and stored 

in said block memory according to the criteria of any one 

of claims 51 through 54, and 

the coefficient data of each block is we·ighted by 

a varied weight~ng factor. 

20 59. The· apparatus as claimed in any one of 

claims 43 through 50, 

wherein said prediction block is selected from 

the blocks which have been previously restored and stored 

in said block memory according to the criteria of any one 

25 of claims 51 through 54, and 
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the coefficient data of each block is subjected 

to a predetermined transform computation. 

60. The apparatus as claimed in any one of 

claims 43 through 50, 

wherein said prediction block is obtained through 

weighted averaging of the blocks which have been previously 

restored and stored into said block memory and located 

adjacently to the current.block to be coded. 

61. The apparatus as claimed in any one of 

10 claims 43 through 50, 

wherein said scan method includes at least one 

scan method of: 

( i) a horizontal scan executed so that the 

coefficient data are scanned every row from left to right, 

15 started from a top row and ended in a lowermost row; 

(ii) a vertical scan executed so that the 

coefficient data are scanned every column from the top row 

toward the lowermost row, started from a leftmost column 

and ended in a rightmost column; and 

20 (iii) a zigzag scan executed so that the 

coefficient data are diagonally scanned from a leftmost 

coefficient data in the top row toward a rightmost 

coefficient data in the lowermost row. 

62. The apparatus as claimed in any one of 

25 claims 43 through 50, 

Th11111~i 1ii11r1i[1nr 
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wherein said prediction block is selected from 

the blocks which have been previously restored and stored 

in said block memory according to the criteria of claim 54, 

a prediction mode of said prediction block 

5 includes at least one prediction mode of: 

(i) a first mode in which only top and leftmost 

coefficient data representing an average value 0£ a block 

called a DC coefficient from a block located on the upper 

side of the objective current block to be processed are 

10 used for prediction; 

(ii) a second mode in which only a DC coefficient 

from a block lo~ated on the left-hand side of the objective 

current block to be processed is used for prediction; 

(iii) a third mode in which a DC coefficient and 

15 zero or more AC coefficients including high-frequency 

components from a top row of the block located on the upper 

side of the objective current block to be processed are 

used for prediction; and 

(iv) a fourth mode in which a DC coefficient and 

20 zero or more AC coefficients including high-frequency 

components from a leftmost column of a block located on the 

left-hand side of the objective current block to be 

processed are used for prediction, and 

the coefficient data of said prediction error is 

25 scanned according to the zigzag scan method. 
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63. The apparatus as claimed in any one of 

claims 43 through 50, 

wherein said prediction block is selected from 

the blocks which have been previously restored and stored 

5 in said block memory according to the criteria of claim 54, 

the coefficient data of said prediction error is 

scanned according to one of the scan methods claimed in 

claim 61, and 

a prediction mode for predicting the coefficient 

10 data of said prediction error includes at least one of the 

followings: 

(i) a first mode in which only a DC coefficient 

of a block located on the upper side of the objective 

current block to be processed is used for prediction and 

15 the coefficient data of said prediction error is subjected 

to the zigzag scan process; 

(ii) a second mode in which only a DC coefficient 

of a block located on the left-hand side of the-objective 

current block to be processed is used for prediction and 

20 the coefficient data of said prediction error is subjected 

to the zigzag scan process; 

(iii) a third mode in which a DC coefficient and 

zero or more AC coefficients including high-frequency 

components of a top row of a block located on the upper 

25 side of the objective current block to be processed are 
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used for prediction and the coefficient data of said 

prediction error is subjected to the horizontal scan 

process; 

(iv) a fourth mode in which a DC coefficient and 

5 zero or more AC coefficients including high-frequency 

components of a leftmost column of a block located on the 

left-hand side of the objective current block to be 

processed are used for prediction and the coefficient data 

of said prediction error is subjected to the vertical scan 

10 process. 

64. The apparatus as claimed in any one of 

claims 43 through 46, 

wherein said determining means comprises: 

subtracting means for subtracting the coefficient 

15 data of the inputted current block from the data of the 

plurality of adjacent blocks stored in said block memory, 

thereby outputting data of a plurality of prediction blocks 

of the result of subtraction; 

further coding means for coding in an entropy 

20 coding manner the data of the plurality of prediction 

blocks outputted from said subtracting means and outputting 

the coded data of the plurality of prediction blocks; 

counting means for counting the number of bi ts of 

the coded data of the plurality of prediction blocks 

25 outputted from said further coding means; and 
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selecting means for selecting the data of the 

prediction block corresponding to the data of the 

prediction block having the least amount of bits among the 

numbers of bits of the data of the plurality of prediction 

5 blocks counted by said counting means. 

65. The apparatus as claimed in any one of 

claims 43 through 50, 

wherein, when restoring original image data by 

forming pixels in a two-dimensional array from a plurality 

10 of groups each comprised of four interleaved blocks based 

on said decoded image data, an inverse interleaving process 

is executed on said decoded image data so that odd-numbered 

pixels located in odd-numbered rows are all obtained from 

a first block, even-numbered pixels located in the odd-

15 numbered rows are obtained from a second block, odd-

numbered pixels located in even-numbered rows are obtained 

from a third block and even-numbered pixels located in the 

even-numbered rows are obtained from a fourth block. 

6 6. The apparatus as claimed in any one of 

20 claims 43 through 50, 

wherein transform of said transforming means is 

discrete cosine transform. 

67. The apparatus as claimed in any one of 

claims 43 through 50, 

25 wherein the image predictive coding apparatus and 
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the image predictive decoding apparatus determine said 

prediction mode according to a predetermined identical 

rule. 

68. The apparatus as claimed in any one of 

5 claims 43 through 50, 

wherein the image predictive coding apparatus and 

the image predictive decoding apparatus determine -said scan 

method according to a predetermined identical rule. 

69. An image predictive coding method including 

10 steps obtained by replacing the means of the image 

predictive coding apparatus as claimed in any one of claims 

1 through 15, 25 through 28 and 43 through 46 with 

respective steps. 

70. An image predictive decoding method 

15 including steps obtained by replacing the means of the 

image predictive decoding apparatus as claimed in any one 

of claims 16 through 24, 29 through 32 and 47 through 50 

with respective steps. 

71. A recording medium in which a program 

20 including the steps of the image predictive coding method 

as claimed in claim 69 is recorded. 

72. A recording medium in which a program 

including the steps of the image predictive decoding method 

as claimed in claim 70 is recorded. 


