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Claims: 

 

1.   A method for reproducing a modulated multiplexed data including 

audio data and video data, the method comprising: 

 receiving the modulated multiplexed data; 

 demodulating the modulated multiplexed data; 

 demultiplexing the multiplexed data to obtain a coded moving 

picture bitstream; 

 analyzing the coded moving picture bitstream to obtain difference 

data of a target block among a plurality of blocks of two or more sizes; 

 performing intra prediction on the target block to calculate values of 

predicted samples of the target block; and 

 calculating reconstructed samples of the target block by adding the 

difference data and the values of the predicted samples, 

 wherein in said performing of intra prediction includes: 

 determining, for each of a plurality of reference samples each located 

at bottom left, left, top left, top, or top right of the target block, a reference 

sample to be a valid reference sample if the reference sample is 

intra-predicted, and to be an invalid reference sample if the reference 

sample is inter-predicted; 

selecting, if the plurality of reference samples include both a valid 

reference sample and an invalid reference sample, the valid reference 

sample as a selected sample, and using a value of the selected sample as a 

complementary value of the invalid reference sample; and 

calculating the predicted sample of the target block, using a value of 

the valid reference sample and the complementary value of the invalid 

reference sample, and 

wherein in said selecting, 

a search starts from a location of a reference sample at bottom left of 

the target block among locations of all the plurality of reference samples, 

and is conducted in a search order of locations of reference samples at 

bottom left, left, top left, top, and top right of the target block in that order, 

and 

when a set of successive valid reference samples found first in the 

search is a first set of valid reference samples and when a set of successive 

valid reference samples found next in the search is a second set of valid 

reference samples, a value of a first reference sample located first in the 

search order in the first set of valid reference samples is used as the 
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complementary value of the invalid reference sample when the invalid 

reference sample is located before the first reference sample in the search 

order, and a value of a second reference sample located last in the search 

order in the first set of valid reference samples is used as the 

complementary value of the invalid reference sample when the invalid 

reference sample is located between the first set of reference samples and 

the second set of reference samples. 

 

2.   A method for generating a modulated multiplexed data comprising: 

 dividing an original picture into a plurality blocks each having a size 

selected from two or more sizes;   

 performing intra prediction on a target block among the blocks to 

calculate values of predicted samples;     

 calculating difference data that represents a difference between 

value of original pixels in the target block and the values of the predicted 

samples;   

 coding the difference data to generate a coded moving picture 

bitstream; 

 multiplexing the coded moving picture bitstream and an audio 

stream to obtain multiplex data; 

 modulating the multiplexed data; and 

 outputting the modulated multiplexed data, 

 wherein in said performing of intra prediction,   

 determining, for each of a plurality of reference samples each located 

at bottom left, left, top left, top, or top right of the target block, a reference 

sample to be a valid reference sample if the reference sample is 

intra-predicted, and to be an invalid reference sample if the reference 

sample is inter-predicted; 

selecting, if the plurality of reference samples include both a valid 

reference sample and an invalid reference sample, the valid reference 

sample as a selected sample, and using a value of the selected sample as a 

complementary value of the invalid reference sample; and 

calculating the predicted sample of the target block, using a value of 

the valid reference sample and the complementary value of the invalid 

reference sample, and 

wherein in said selecting, 

a search starts from a location of a reference sample at bottom left of 

the target block among locations of all the plurality of reference samples, 



- 82 - 

and is conducted in a search order of locations of reference samples at 

bottom left, left, top left, top, and top right of the target block in that order, 

and 

when a set of successive valid reference samples found first in the 

search is a first set of valid reference samples and when a set of successive 

valid reference samples found next in the search is a second set of valid 

reference samples, a value of a first reference sample located first in the 

search order in the first set of valid reference samples is used as the 

complementary value of the invalid reference sample when the invalid 

reference sample is located before the first reference sample in the search 

order, and a value of a second reference sample located last in the search 

order in the first set of valid reference samples is used as the 

complementary value of the invalid reference sample when the invalid 

reference sample is located between the first set of reference samples and 

the second set of reference samples. 

 

3.   An apparatus for reproducing a modulated multiplexed data including 

audio data and video data, the apparatus comprising: 

 a receiving unit configured to receive the modulated multiplexed 

data; 

 a demodulating unit configured to demodulate the modulated 

multiplexed data; 

 a demultiplexing unit configured to demultiplex the multiplexed data 

to obtain a coded moving picture bitstream; 

 an analyzing unit configured to analyze the coded moving picture 

bitstream to obtain difference data of a target block among a plurality of 

blocks of two or more sizes; 

 a intra predicting unit configured to perform intra prediction on the 

target block to calculate values of predicted samples of the target block; and 

 a reconstructed sample calculating unit configured to calculate 

reconstructed samples of the target block by adding the difference data and 

the values of the predicted samples, 

 wherein said intra predicting unit is further configured to perform: 

 determining, for each of a plurality of reference samples each located 

at bottom left, left, top left, top, or top right of the target block, a reference 

sample to be a valid reference sample if the reference sample is 

intra-predicted, and to be an invalid reference sample if the reference 

sample is inter-predicted; 
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selecting, if the plurality of reference samples include both a valid 

reference sample and an invalid reference sample, the valid reference 

sample as a selected sample, and using a value of the selected sample as a 

complementary value of the invalid reference sample; and 

calculating the predicted sample of the target block, using a value of 

the valid reference sample and the complementary value of the invalid 

reference sample, and 

wherein in said selecting, 

a search starts from a location of a reference sample at bottom left of 

the target block among locations of all the plurality of reference samples, 

and is conducted in a search order of locations of reference samples at 

bottom left, left, top left, top, and top right of the target block in that order, 

and 

when a set of successive valid reference samples found first in the 

search is a first set of valid reference samples and when a set of successive 

valid reference samples found next in the search is a second set of valid 

reference samples, a value of a first reference sample located first in the 

search order in the first set of valid reference samples is used as the 

complementary value of the invalid reference sample when the invalid 

reference sample is located before the first reference sample in the search 

order, and a value of a second reference sample located last in the search 

order in the first set of valid reference samples is used as the 

complementary value of the invalid reference sample when the invalid 

reference sample is located between the first set of reference samples and 

the second set of reference samples. 

 

4.   An apparatus for generating a modulated multiplexed data comprising: 

  a dividing unit configured to divide an original picture into a plurality 

of blocks of two each having a size selected from more sizes;   

 an intra predicting unit configured to perform intra prediction on a 

target block among the blocks to calculate values of predicted samples;     

 a difference data calculating unit configured to calculate difference 

data that represents a difference between values of original pixels in the 

target block and the values of the predicted samples;   

 a coding unit configured to code the difference data to generate a 

coded moving picture bitstream; 

 a multiplexing unit configured to multiplex the coded moving picture 

bitstream and an audio stream to obtain multiplex data; 
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 a modulating unit configured to modulate the multiplexed data; and 

 an outputting unit configured to output the modulated multiplexed 

data, 

 wherein said intra prediction unit further configured to perform,   

 determining, for each of a plurality of reference samples each located 

at bottom left, left, top left, top, or top right of the target block, a reference 

sample to be a valid reference sample if the reference sample is 

intra-predicted, and to be an invalid reference sample if the reference 

sample is inter-predicted; 

selecting, if the plurality of reference samples include both a valid 

reference sample and an invalid reference sample, the valid reference 

sample as a selected sample, and using a value of the selected sample as a 

complementary value of the invalid reference sample; and 

calculating the predicted sample of the target block, using a value of 

the valid reference sample and the complementary value of the invalid 

reference sample, and 

wherein in said selecting, 

a search starts from a location of a reference sample at bottom left of 

the target block among locations of all the plurality of reference samples, 

and is conducted in a search order of locations of reference samples at 

bottom left, left, top left, top, and top right of the target block in that order, 

and 

when a set of successive valid reference samples found first in the 

search is a first set of valid reference samples and when a set of successive 

valid reference samples found next in the search is a second set of valid 

reference samples, a value of a first reference sample located first in the 

search order in the first set of valid reference samples is used as the 

complementary value of the invalid reference sample when the invalid 

reference sample is located before the first reference sample in the search 

order, and a value of a second reference sample located last in the search 

order in the first set of valid reference samples is used as the 

complementary value of the invalid reference sample when the invalid 

reference sample is located between the first set of reference samples and 

the second set of reference samples. 

 




