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VIDEO PREDICTION ENCODING DEVICE, VIDEO PREDICTION ENCODING 

METHOD, VIDEO PREDICTION ENCODING PROGRAM, VIDEO PREDICTION 

DECODING DEVICE, VIDEO PREDICTION DECODING METHOD, AND VIDEO 

PREDICTION DECODING PROGRAM 

ABSTRACT 

A video predictive encoding device comprising: a CPU programmable to implement video 

predictive encoding; a receiver executable with the programmed CPU to receive a plurality of 

pictures forming a video sequence; an encoder executable with the programmed CPU to encode 

the received pictures by either intra-frame prediction or inter-frame prediction to generate 

compressed picture data; a decoder executable with the programmed CPU to decode the 

compressed picture data to reconstruct the pictures; a frame memory executable with the 

programmed CPU to store one or more of the reconstructed pictures as reference pictures to be 

used for encoding a subsequent picture; and a memory manager executable with the 

programmed CPU to manage the frame memory, the memory manager being executable to 

retrieve (i) a target picture frame size indicative of a frame size of a target picture, (ii) a 

maximum frame size (MaxLumaFS) defined in advance by level information and indicative of a 

maximum size of a reconstructed picture storable in the frame memory, and (iii) a size of the 

frame memory (MFSBuffer) expressed by a preset maximum number of reconstructed pictures 

storable in the frame memory, wherein the memory manager is further executable to: compare a 

halved MaxLumaFS with the target picture frame size; upon a determination that the halved 

MaxLumaFS is equal to or larger than the target picture frame size, double the MFSBuffer; and 

set an adaptive maximum number (maxDPBsize) of the reconstructed pictures storable in the 

frame memory equal to a doubled MFSBuffer, and wherein a number of the reconstructed 

pictures stored in the frame memory is no more than a number set in the maxDPBsize.



1 

VIDEO PREDICTION ENCODING DEVICE, VIDEO PREDICTION 

ENCODING METHOD, VIDEO PREDICTION ENCODING PROGRAM, 

VIDEO PREDICTION DECODING DEVICE, VIDEO PREDICTION 

DECODING METHOD, AND VIDEO PREDICTION DECODING 

PROGRAM 

[0001] The present application is a divisional application of Australian Patent Application No.  

2018208737, filed 27 July 2018, which in turn is a divisional of Australian Patent Application 

No. 2016210706, filed 4 August 2016, which itself is a divisional of Australian Patent 

Application No. 2013284789, filed 24 April 2013. The contents of Australian Patent 

Application No. 2018208737, Australian Patent Application No. 2016210706 and Australian 

Patent Application No. 2013284789 is incorporated herein by reference in their entirety.  

TECHNICAL FIELD 

[0002] The present invention relates to video predictive encoding and decoding devices, 

methods, and programs and, more particularly, to devices, methods, and programs to manage the 

maximum number of reconstructed pictures storable in a decoded picture buffer.  

BACKGROUND ART 

[0003] The video compression technologies are used for efficiently transmitting and storing 

videodata. MPEG1-4 and H.261 to H.264 are widely used video data compression standards.  

[0004] In these video compression standards, a picture to be encoded is divided into a plurality 

of blocks, which are encoded and then decoded. In order to increase the coding efficiency, 

below described prediction coding is used. In intra-frame prediction, a predictive signal is 

generated using a signal of a reconstructed neighboring picture (a signal restored from a 

previously compressed picture data) which is present in the frame including the target block.  

By subtracting the predictive signal from a signal of the target block, a difference between them 

is obtained and encoded. In inter-frame prediction, a reconstructed picture signal, which is
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present in a frame different from the frame including a target block, is searched for a 

displacement of the signal. A predictive signal is generated to compensate the displacement.  

By subtracting the predictive signal from the signal of the target block, a difference between 

them is obtained and encoded. The reconstructed picture which is the subject of the motion 

search and compensation is referred to as a reference picture.  

[0005] In bidirectional inter-frame prediction, not only is a past picture referenced, but also a 

future picture is referenced which is ordered for display after the target picture (the future 

pictures need to be encoded and reconstructed prior to encoding of the target picture). Then, 

predictive signals acquired from the past picture and the future picture are averaged. This 

prediction method is effective to predict an object not present in the past but thrown in a future 

frame and to reduce noise included in the two predictive signals.  

[0006] Furthermore, in the inter-frame prediction defined in H.264, a plurality of reference 

pictures which have been encoded and then reconstructed are subjected to motion search, and 

the predictive signal with the smallest error is selected as an optimum predictive signal for the 

target block. A difference is calculated between the pixel signal of the target block and the 

optimum predictive signal and then subjected to a discrete cosine transform, quantization, and 

entropy encoding. At the same time, information is encoded which identifies the selected 

reference picture and the region in the selected reference picture from which the optimum 

predictive signal for the target block is acquired (referred to as a "reference index" and a 

"motion vector," respectively).  

[0007] In H.264, a plurality of reconstructed pictures may be referenced. These reconstructed 

pictures are stored, as reference pictures to be used in prediction, in a decoded picture buffer 

(DPB), which is a picture buffer memory. The size of the decoded picture buffer (DPB) is 

defined by a profile and a level, and defined as a bit count, instead of the number of reference 

pictures. Even with the same profile and level, the number of the storable reference pictures 

varies according to the frame size of pictures. For example, in the case where the profile is 

main (Main) and the level is 3.2, the maximum size of the picture buffer (MaxDPBSize:
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Maximum Decoded Picture Buffer Size) for storage of reference pictures used for prediction is 

defined as 7680.Ox1024 [bytes]. Therefore, the number of reconstructed pictures storable in 

the decoded picture buffer (DPB) is 5 if the pictures are of 1280x720 and 4:2:0, and the 

maximum number of reconstructed pictures storable in the decoded picture buffer (DPB) is 4 if 

the pictures are of 1280x1024 and 4:2:0. Figs. 1(a), 1(b) and 1(c) show pictures arranged in the 

decoded picture buffer in which the frame sizes of the pictures determine the maximum number 

of storable reconstructed pictures, which is 4 (Fig. 1(a)), 5 (Fig. 1(b)), or 6 (Fig. 1(c)). Memory 

pointers are provided adaptively to the frame size of the reconstructed pictures in the picture 

buffer memory prepared in advance, whereby an adaptive memory arrangement is achieved in 

the picture buffer memory.  

[0008] Non Patent Literature 1: "H.264: Advanced video coding for generic audiovisual 

services," Joint Video Team of ITU-T VCEG and ISO/IEC MPEG, ITU-T Rec. H.264 and 

ISO/IEC14496-10 (MPEG4-Part 10), November 2007.  

[0009] Since the decoding device which complies with the foregoing requirements of H.264 

needs to be able to decode pictures of all frame sizes defined by the profiles and levels which 

fall within the range supported by the decoding device, it is not possible to arrange memories in 

the picture buffer memory and store reconstructed pictures in these memories in an fixed manner.  

For this reason, it is necessary to vary, according to the frame size of pictures to be decoded, the 

memory pointers pointing the positions of memories for storing the reconstructed pictures, 

resulting in making the memory control and implementation complicated.  

[0010] A makeshift solution to this problem is adopting a technique in which the maximum 

number of reconstructed pictures storable in the picture buffer memory 

(maxdecpic buffering) is fixed, regardless of the frame sizes of decoded pictures. Under this 

solution, since the memory arrangement of the decoded picture buffer (DPB) is fixedly 

determined by the maximum frame size as shown in Fig. 2(a), the memory pointers can also be 

fixed. Namely, the memory control becomes easier compared to the arrangement in which the 

memory pointers need to be variably controlled. However, when the frame size of decoded
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pictures is smaller than the maximum frame size or when the vertical width of pictures is half of 

that of the frame pictures as in the case of interlaced field pictures, implementation of the above 

solution could generate unused memory regions as shown in Fig. 2(b) and prevent the memory 

from being effectively used. Furthermore, the solution could deprive a room for improving the 

coding efficiency which could be realized by storing more reconstructed pictures to increase the 

number of reference pictures.  

SUMMARY 

[0011] It is the object of the present invention to substantially overcome or at least ameliorate 

one or more of the above disadvantages.  

[0012] Aspects of the present disclosure provide encoding and decoding methods, devices, and 

programs in which the maximum number of reconstructed pictures storable in the picture buffer 

memory is determined, according to the frame size of reconstructed pictures, thereby enabling 

the efficient use of the picture buffer memory and further improvement of the coding efficiency.  

[0013] In one aspect, the present invention provides a video predictive encoding device 

comprising: a CPU programmable to implement video predictive encoding; a receiver 

executable with the programmed CPU to receive a plurality of pictures forming a video 

sequence; an encoder executable with the programmed CPU to encode the received pictures by 

either intra-frame prediction or inter-frame prediction to generate compressed picture data; a 

decoder executable with the programmed CPU to decode the compressed picture data to 

reconstruct the pictures; a frame memory executable with the programmed CPU to store one or 

more of the reconstructed pictures as reference pictures to be used for encoding a subsequent 

picture; and a memory manager executable with the programmed CPU to manage the frame 

memory, the memory manager being executable to retrieve (i) a target picture frame size 

indicative of a frame size of a target picture, (ii) a maximum frame size (MaxLumaFS) defined 

in advance by level information and indicative of a maximum size of a reconstructed picture 

storable in the frame memory, and (iii) a size of the frame memory (MFSBuffer) expressed by a
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preset maximum number of reconstructed pictures storable in the frame memory, wherein the 

memory manager is further executable to: compare a halved MaxLumaFS with the target picture 

frame size; upon a determination that the halved MaxLumaFS is equal to or larger than the 

target picture frame size, double the MFSBuffer; and set an adaptive maximum number 

(maxDPBsize) of the reconstructed pictures storable in the frame memory equal to a doubled 

MFSBuffer, and wherein a number of the reconstructed pictures stored in the frame memory is 

no more than a number set in the maxDPBsize.  

[0014] In one aspect, the present invention provides a video predictive decoding device 

comprising: a CPU programmed to implement video predictive decoding; a receiver executable 

with the CPU to receive encoded data comprising compressed picture data representative of a 

compressed form of a plurality of pictures forming a video sequence, wherein the plurality of 

pictures are encoded by either intra-frame prediction or inter-frame prediction; a decoder 

executable with the CPU to decode the compressed picture data to reconstruct the pictures; a 

decoded picture buffer (DPB) executable with the CPU to store one or more of the reconstructed 

pictures as reference pictures to be used for decoding a subsequent picture; and a buffer manager 

executable with the programmed CPU to manage the DPB, the buffer manager being executable 

to retrieve (i) a target picture frame size indicative of a frame size of a target picture, (ii) a 

maximum frame size (MaxLumaFS) defined in advance by level information and indicative of a 

maximum size of a reconstructed picture storable in the DPB, and (iii) a size of the frame 

memory (MFSBuffer) expressed by a preset maximum number of reconstructed pictures 

storable in the DPB, wherein the buffer manager is executable to: compare a halved 

MaxLumaFS with the target picture frame size; upon a determination that the halved 

MaxLumaFS is equal to or larger than the target picture frame size, double the MFSBuffer; and 

set an adaptive maximum number (maxDPBsize) of reconstructed pictures storable in the DPB 

equal to a doubled MFSBuffer, and wherein a number of the reconstructed pictures stored in the 

DPB is no more than a number set in the maxDPBsize.
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[0014a] In one aspect, the present invention provides a video predictive encoding method 

executed by a video predictive encoding device, comprising: receiving a plurality of pictures 

forming a video sequence; encoding the received pictures by either intra-frame prediction or 

inter-frame prediction to generate compressed picture data; decoding the compressed picture 

data to reconstruct the pictures; storing one or more of the reconstructed pictures in a frame 

memory as reference pictures to be used for encoding a subsequent picture; retrieving (i) a target 

picture frame size indicative of a frame size of a target picture, (ii) a maximum frame size 

(MaxLumaFS) defined in advance by level information and indicative of a maximum size of a 

reconstructed picture storable in the frame memory, and (iii) a size of the frame memory 

(MFSBuffer) expressed by a preset maximum number of reconstructed pictures storable in the 

frame memory; comparing a halved MaxLumaFS with the target picture frame size; upon a 

determination that the halved MaxLumaFS is equal to or larger than the target picture frame size, 

doubling the MFSBuffer; and setting an adaptive maximum number (maxDPBsize) of the 

reconstructed pictures storable in the frame memory equal to a doubled MFSBuffer, wherein a 

number of the reconstructed pictures stored in the frame memory is no more than a number set 

in the maxDPBsize.  

[0014b] In one aspect, the present invention provides a video predictive decoding method 

executed by a video predictive decoding device, comprising: receiving encoded data comprising 

compressed picture data representative of a compressed form of a plurality of pictures forming a 

video sequence, wherein the plurality of pictures are encoded by either intra-frame prediction or 

inter-frame prediction; decoding the compressed form of the plurality of pictures to reconstruct 

the plurality of pictures; storing in a decoded picture buffer (DPB) one or more of the 

reconstructed pictures as reference pictures to be used for decoding a subsequent picture; 

retrieving (i) a target picture frame size indicative of a frame size of a target picture, (ii) a 

maximum frame size (MaxLumaFS) defined in advance by level information and indicative of a 

maximum size of a reconstructed picture storable in the DPB, and (iii) a size of the frame 

memory (MFSBuffer) expressed by a preset maximum number of reconstructed pictures
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storable in the DPB; comparing a halved MaxLumaFS with the target picture frame size; upon a 

determination that the halved MaxLumaFS is equal to or larger than the target picture frame size, 

doubling the MFSBuffer; and setting an adaptive maximum number (maxDPBsize) of the 

reconstructed pictures storable in the DPB equal to a doubled MFSBuffer, wherein a number of 

the reconstructed pictures stored in the DPB is no more than a number set in the maxDPBsize.  

[0014c] In one aspect, the present invention provides a non-transitory storage medium that 

stores a video predictive decoding program which programs a CPU to execute: a receiver 

operable to receive encoded data comprising compressed picture data representative of a 

compressed form of a plurality of pictures forming a video sequence, wherein the plurality of 

pictures are encoded by either intra-frame prediction or inter-frame prediction; a decoder 

operable to decode the compressed picture data to reconstruct the pictures; a decoded picture 

buffer (DPB) operable to store one or more of the reconstructed pictures as reference pictures to 

be used for decoding a subsequent picture; and a buffer manager operable to manage the DPB, 

the buffer manager being executable to retrieve (i) a target picture frame size indicative of a 

frame size of a target picture, (ii) a maximum frame size (MaxLumaFS) defined in advance by 

level information and indicative of a maximum size of a reconstructed picture storable in the 

DPB, and (iii) a size of the frame memory (MFSBuffer) expressed by a preset maximum 

number of reconstructed pictures storable in the DPB; and wherein the buffer manager further 

operable to: compare a halved MaxLumaFS with the target picture frame size; upon a 

determination that the halved MaxLumaFS is equal to or larger than the target picture frame size, 

double the MFSBuffer; and set an adaptive maximum number (maxDPBsize) of the 

reconstructed pictures storable in the DPB equal to a doubled MFSBuffer, and wherein a number 

of the reconstructed pictures stored in the DPB is no more than a number set in the maxDPBsize.  

[0015] An aspect of the present disclosure provides a video predictive encoding method 

executed by a video predictive encoding device, comprising: receiving a plurality of pictures 

forming a video sequence; encoding the received pictures by either intra-frame prediction or 

inter-frame prediction to generate compressed picture data; decoding the compressed picture
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data to reconstruct the pictures; storing one or more of the reconstructed pictures in a frame 

memory as reference pictures to be used for encoding a subsequent picture; retrieving (i) a target 

picture frame size indicative of a frame size of a target picture, (ii) a maximum frame size 

(MaxLumaFS) defined in advance by level information and indicative of a maximum size of a 

reconstructed picture storable in the frame memory, and (iii) a size of the frame memory 

(MFSBuffer) expressed by a preset maximum number of reconstructed pictures storable in the 

frame memory; comparing a halved MaxLumaFS with the target picture frame size; upon a 

determination that the halved MaxLumaFS is equal to or larger than the target picture frame size, 

doubling the MFSBuffer; and setting an adaptive maximum number (maxDPBsize) of the 

reconstructed pictures storable in the frame memory equal to a doubled MFSBuffer, wherein a 

number of the reconstructed pictures stored in the frame memory is no more than a number set 

in the maxDPBsize.  

[0015a] An aspect of the present disclosure provides a non-transitory storage medium that 

stores a video predictive decoding program which programs a CPU to execute: a receiver 

operable to receive encoded data comprising compressed picture data representative of a 

compressed form of a plurality of pictures forming a video sequence, wherein the plurality of 

pictures are encoded by either intra-frame prediction or inter-frame prediction; a decoder 

operable to decode the compressed picture data to reconstruct the pictures; a decoded picture 

buffer (DPB) operable to store one or more of the reconstructed pictures as reference pictures to 

be used for decoding a subsequent picture; and a buffer manager operable to manage the DPB, 

the buffer manager being executable to retrieve (i) a target picture frame size indicative of a 

frame size of a target picture, (ii) a maximum frame size (MaxLumaFS) defined in advance by 

level information and indicative of a maximum size of a reconstructed picture storable in the 

DPB, and (iii) a size of the frame memory (MFSBuffer) expressed by a preset maximum 

number of reconstructed pictures storable in the DPB; and wherein the buffer manager further 

operable to: compare a halved MaxLumaFS with the target picture frame size; upon a 

determination that the halved MaxLumaFS is equal to or larger than the target picture frame size, 

double the MFSBuffer; and set an adaptive maximum number (maxDPBsize) of the
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reconstructed pictures storable in the DPB equal to a doubled MFSBuffer, and wherein a number 

of the reconstructed pictures stored in the DPB is no more than a number set in the maxDPBsize.  

[0016] In this video predictive encoding device, the maximum number of reconstructed 

pictures storable in the picture buffer memory is determined, based on the relationship between 

the frame size associated with respective pictures forming the video sequence or the compressed 

picture data and the maximum frame size specified as an encoding constraint. More 

specifically, for example, when the frame size of the input pictures is larger than 1/(2^L) (where 

L is an integer of one or more) of the maximum frame size specified as an encoding constraint, 

the maximum number of storable reconstructed pictures is set to N (where N is an integer of one 

or more), whereas when the frame size of the input pictures is not more than 1/(2^L) of the 

maximum frame size, the memory buffer amount available for storing reconstructed pictures is 

controlled to allow storage of up to the ((2^L)xN) number of reconstructed pictures. In this 

configuration, when the frame size of reconstructed pictures is not more than 1/(2^L) of the 

maximum frame size specified as an encoding setting, the maximum number of storable 

reconstructed pictures can be increased, and thus the number of storable reference pictures can 

also be increased to thereby improve the coding efficiency.  

[0017] Ina video predictive encoding device according to another aspect of the present 

disclosure, the memory control means fixes memory pointers pointing storage positions of 

reconstructed pictures in the memory when determining the maximum number of reconstructed 

pictures storable in the frame memory.  

[0018] In this video predictive encoding device, the memory pointers pointing the storage 

positions of the respective reconstructed pictures can be fixed, for example, at positions equal to 

the maximum frame size and 1/(2^L) thereof. Therefore, control is not needed to vary the 

memory pointers depending upon the frame sizes, and simpler implementation, more efficient 

memory control can be realized. Since pointer intervals are limited to multiples of 1/(2^L), the 

positions of the memory pointers may be calculated with a shift operation, and thus the 

calculation cost can be reduced.
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[0019] A video predictive decoding device according to an aspect of the present disclosure 

comprises input means that inputs encoded data comprising compressed picture data which 

includes information on a target picture frame size, a maximum number of storable 

reconstructed pictures, and a maximum frame size specified as an encoding constraint, wherein 

a plurality of pictures constituting a video sequence has been compressed by either intra-frame 

prediction or inter-frame prediction. The video predictive decoding device further comprises 

decoding means that decodes the compressed picture data and the compressed picture data 

constituting the information on the target picture frame size, the maximum number of storable 

reconstructed pictures, and the maximum frame size to reconstruct pictures and the information 

on the target picture frame size, the maximum number of storable reconstructed pictures, and the 

maximum frame size. The device further comprises picture storage means that stores one or 

more of the reconstructed pictures as reference pictures to be used for decoding a subsequent 

picture and memory control means that controls the picture storage means, wherein when a 

frame size of the input pictures is not more than 1/(2^L) (where L is an integer of one or more) 

of the maximum frame size of pictures, the memory control means determines that (2^L) times 

the maximum number of reconstructed pictures are storable in a frame memory.  

[0020] In this video predictive decoding device, the maximum number of reconstructed 

pictures storable in the picture buffer memory is determined based on the relationship between 

the frame size associated with respective pictures forming the video sequence or the compressed 

picture data and the maximum frame size specified as an encoding constraint. More 

specifically, for example, when the frame size of the input pictures is larger than 1/(2^L) (where 

L is an integer of one or more) of the maximum frame size specified as an encoding constraint, 

the maximum number of storable reconstructed pictures is set to N (where N is an integer of one 

or more), whereas when the frame size of the input pictures is not more than 1/(2^L) of the 

maximum frame size, it is determined that up to the (2^L) x N number of reconstructed pictures 

are storable. In this configuration, when the frame size of reconstructed pictures is not more 

than 1/(2^L) of the maximum frame size specified as an encoding setting, the maximum number 

of storable reconstructed pictures can be increased, and thus the number of storable reference
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pictures can also be increased to thereby improve the coding efficiency.  

[0021] Ina video predictive decoding device according to another aspect of the present 

disclosure, the memory control means fixes the memory pointers pointing storage positions of 

reconstructed pictures in the frame memory, when determining the maximum number of 

reconstructed pictures storable in the frame memory.  

[0022] In this video predictive decoding device, the memory pointers pointing the storage 

positions of the reconstructed pictures can be fixed, for example, at positions equal to the 

maximum frame size and 1/(2^L) thereof. Therefore, control is not needed to vary the memory 

pointers depending upon the frame sizes, and simpler implementation, more efficient memory 

control can be realized. Since pointer intervals are limited to multiples of 1/(2^L), the positions 

of the memory pointers can be calculated with a shift operation, and therefore the operation cost 

can be reduced.  

[0023] A video prediction encoding method according to an aspect of the present disclosure is 

executed by a video predictive encoding device. The method comprises an input step of 

inputting a plurality of pictures forming a video sequence, and an encoding step of encoding the 

pictures by either intra-frame prediction or inter-frame prediction to generate compressed 

picture data including information on a target picture frame size, a maximum number of storable 

reconstructed pictures, and a maximum frame size specified as an encoding constraint, wherein 

the compressed picture data is compressed along with encoding specification data regarding the 

information on the target picture frame size, the maximum number of storable reconstructed 

pictures, and the maximum frame size. The method further comprises a decoding step of 

decoding the compressed picture data to reconstruct the pictures, a picture storage step of storing 

one or more of the reconstructed pictures as reference pictures to be used for encoding a 

subsequent picture, and a memory control step of controlling a picture buffer memory in the 

picture storage step, wherein when the frame size of the input pictures is not more than 1/(2^L) 

(where L is an integer of one or more) of the maximum frame size of pictures, the memory 

control step determines that (2^L) times the maximum number of reconstructed pictures are
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storable in the frame memory.  

[0024] A video predictive encoding program according to an aspect of the present disclosure 

comprises an input module that inputs a plurality of pictures forming a video sequence and an 

encoding module that encodes the pictures by either intra-frame prediction or inter-frame 

prediction to generate compressed picture data including information on a target picture frame 

size, a maximum number of storable reconstructed pictures, and a maximum frame size 

specified as an encoding constraint and encodes the compressed picture data along with 

encoding specification data regarding the information on the target picture frame size, the 

maximum number of storable reconstructed pictures, and the maximum frame size. The 

program further comprises a decoding module that decodes the compressed picture data to 

reconstruct pictures, a picture storage module that stores one or more of the reconstructed 

pictures as reference pictures to be used for encoding a subsequent picture, and a memory 

control module that controls a picture buffer memory in the picture storage module, wherein 

when the frame size of the input pictures is not more than 1/(2^L) (where L is an integer of one 

or more) of the maximum frame size of pictures, the memory control module determines that 

(2^L) times the maximum number of reconstructed pictures are storable in the frame memory.  

[0025] The video predictive encoding method and the video predictive encoding program can 

achieve the same effects as the aforementioned video predictive encoding device.  

[0026] A video predictive decoding method according to an aspect of the present disclosure is 

executed by a video predictive decoding device. The method comprises an input step of 

inputting encoded data comprising compressed picture data which includes a target picture 

frame size, a maximum number of storable reconstructed pictures, and a maximum frame size 

specified as an encoding constraint, wherein a plurality of pictures constituting a video sequence 

is compressed by either intra-frame prediction or inter-frame prediction. The method further 

comprises a decoding step of decoding the compressed picture data and the compressed picture 

data constituting the information on the target picture frame size, the maximum number of 

storable reconstructed pictures, and the maximum frame size to reconstruct pictures and the
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information on the target picture frame size, the maximum number of storable reconstructed 

pictures, and the maximum frame size. The method further comprises a picture storage step of 

storing, in picture storage means, one or more of the reconstructed pictures as reference pictures 

to be used for decoding a subsequent picture and a memory control step of controlling the 

picture storage means, wherein when the frame size of the input pictures is not more than 

1/(2^L) (where L is an integer of one or more) of the maximum frame size of pictures, the 

memory control step determines that (2^L) times the maximum number of reconstructed 

pictures are storable in a frame memory.  

[0027] A video predictive decoding program according to an aspect of the present disclosure 

comprises an input module that inputs encoded data comprising compressed picture data which 

includes a target picture frame size, a maximum number of storable reconstructed pictures, and a 

maximum frame size specified as an encoding constraint, wherein a plurality of pictures 

constituting a video sequence is compressed either intra-frame prediction or inter-frame 

prediction. The program further comprises a decoding module that decodes the compressed 

picture data and that compressed picture data constituting the information on the target picture 

frame size, the maximum number of storable reconstructed pictures, and the maximum frame 

size to reconstruct pictures and the information on the target picture frame size, the maximum 

number of storable reconstructed pictures, and the maximum frame size. The program further 

comprises a picture storage module that stores one or more of the reconstructed pictures as 

reference pictures to be used for decoding a subsequent picture and a memory control module 

that controls the picture storage module, wherein when the frame size of the input pictures is not 

more than 1/(2^L) (where L is an integer of one or more) of the maximum frame size of pictures, 

the memory control module determines that (2^L) times the maximum number of reconstructed 

pictures are storable in a frame memory.  

[0028] The video prediction decoding method and the video prediction decoding program can 

achieve the same effects as the aforementioned video prediction decoding device can achieve.  

[0029] The video predictive encoding and decoding devices, methods, and programs according
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to aspects of the present disclosure perform determining the maximum number of reconstructed 

pictures storable in the picture buffer memory, according to the frame size of the reconstructed 

pictures, thereby achieving the efficient use of the picture buffer memory and also improving the 

encoding efficiency.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029a] Example embodiments should become apparent from the following description, which 

is given by way of example only, of at least one preferred but non-limiting embodiment, 

described in connection with the accompanying figures.  

[0030] Figs. 1(a) and 1(b) are drawings showing picture buffer memories, the number of 

storable pictures, and positions of variable memory pointers.  

Figs. 2(a) and 2(b) are drawings for explaining a problem of fixed memory pointers in 

the picture buffer memory.  

Fig. 3 is a block diagram showing a video predictive encoding device according to an 

embodiment of the present invention.  

Fig. 4 is a block diagram showing a video predictive decoding device according to an 

embodiment of the present invention.  

Fig. 5 is a flowchart showing first video predictive encoding and decoding methods 

according to an embodiment of the present invention.  

Figs. 6(a) and 6(b) are schematic drawings for explaining processing of the first video 

predictive encoding and decoding methods according to the embodiment of the present 

invention.  

Fig. 7 is a drawing showing a hardware configuration of a computer for executing a 

program recorded in a recording medium.
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CLAIMS 

1. A video predictive encoding device comprising: 

a CPU programmable to implement video predictive encoding; 

a receiver executable with the programmed CPU to receive a plurality of pictures 

forming a video sequence; 

an encoder executable with the programmed CPU to encode the received pictures by 

either intra-frame prediction or inter-frame prediction to generate compressed picture data; 

a decoder executable with the programmed CPU to decode the compressed picture data 

to reconstruct the pictures; 

a frame memory executable with the programmed CPU to store one or more of the 

reconstructed pictures as reference pictures to be used for encoding a subsequent picture; and 

a memory manager executable with the programmed CPU to manage the frame 

memory, the memory manager being executable to retrieve (i) a target picture frame size 

indicative of a frame size of a target picture, (ii) a maximum frame size (MaxLumaFS) defined 

in advance by level information and indicative of a maximum size of a reconstructed picture 

storable in the frame memory, and (iii) a size of the frame memory (MFSBuffer) expressed by a 

preset maximum number of reconstructed pictures storable in the frame memory, 

wherein the memory manager is further executable to: 

compare a halved MaxLumaFS with the target picture frame size; 

upon a determination that the halved MaxLumaFS is equal to or larger than the 

target picture frame size, double the MFSBuffer; and 

set an adaptive maximum number (maxDPBsize) of the reconstructed pictures 

storable in the frame memory equal to a doubled MFSBuffer, and 

wherein a number of the reconstructed pictures stored in the frame memory is no more 

than a number set in the maxDPBsize.  

2. The video predictive encoding device according to claim 1, wherein the memory
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manager is further executable with the programmed CPU to: 

compare a quartered MaxLumaFS with the target picture frame size; 

upon a determination that the quartered MaxLumaFS is equal to or larger than the 

target picture frame size, quadruple the MFSBuffer; and 

set the maxDPBsize equal to a quadrupled MFSBuffer.  

3. A video predictive decoding device comprising: 

a CPU programmed to implement video predictive decoding; 

a receiver executable with the CPU to receive encoded data comprising compressed 

picture data representative of a compressed form of a plurality of pictures forming a video 

sequence, wherein the plurality of pictures are encoded by either intra-frame prediction or inter

frame prediction; 

a decoder executable with the CPU to decode the compressed picture data to 

reconstruct the pictures; 

a decoded picture buffer (DPB) executable with the CPU to store one or more of the 

reconstructed pictures as reference pictures to be used for decoding a subsequent picture; and 

a buffer manager executable with the programmed CPU to manage the DPB, the buffer 

manager being executable to retrieve (i) a target picture frame size indicative of a frame size of a 

target picture, (ii) a maximum frame size (MaxLumaFS) defined in advance by level 

information and indicative of a maximum size of a reconstructed picture storable in the DPB, 

and (iii) a size of the frame memory (MFSBuffer) expressed by a preset maximum number of 

reconstructed pictures storable in the DPB, 

wherein the buffer manager is executable to: 

compare a halved MaxLumaFS with the target picture frame size; 

upon a determination that the halved MaxLumaFS is equal to or larger than the 

target picture frame size, double the MFSBuffer; and 

set an adaptive maximum number (maxDPBsize) of reconstructed pictures 

storable in the DPB equal to a doubled MFSBuffer, and
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wherein a number of the reconstructed pictures stored in the DPB is no more than a 

number set in the maxDPBsize.  

4. The video predictive decoding device according to claim 3, wherein the buffer manager 

is further executable to: 

compare a quartered MaxLumaFS with the target picture frame size; 

upon a determination that the quartered MaxLumaFS is equal to or larger than the 

target picture frame size, quadruple the MFSBuffer; and 

set the maxDPBsize equal to a quadrupled MFSBuffer.  

5. A video predictive encoding method executed by a video predictive encoding device, 

comprising: 

receiving a plurality of pictures forming a video sequence; 

encoding the received pictures by either intra-frame prediction or inter-frame prediction 

to generate compressed picture data; 

decoding the compressed picture data to reconstruct the pictures; 

storing one or more of the reconstructed pictures in a frame memory as reference 

pictures to be used for encoding a subsequent picture; 

retrieving (i) a target picture frame size indicative of a frame size of a target picture, (ii) 

a maximum frame size (MaxLumaFS) defined in advance by level information and indicative of 

a maximum size of a reconstructed picture storable in the frame memory, and (iii) a size of the 

frame memory (MFSBuffer) expressed by a preset maximum number of reconstructed pictures 

storable in the frame memory; 

comparing a halved MaxLumaFS with the target picture frame size; 

upon a determination that the halved MaxLumaFS is equal to or larger than the target 

picture frame size, doubling the MFSBuffer; and 

setting an adaptive maximum number (maxDPBsize) of the reconstructed pictures 

storable in the frame memory equal to a doubled MFSBuffer,
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wherein a number of the reconstructed pictures stored in the frame memory is no more 

than a number set in the maxDPBsize.  

6. The video predictive encoding method according to claim 5, further comprising: 

comparing a quartered MaxLumaFS with the target picture frame size; 

upon a determination that the quartered MaxLumaFS is equal to or larger than the 

target picture frame size, quadrupling the MFSBuffer; and 

setting the maxDPBsize equal to a quadrupled MFSBuffer.  

7. A video predictive decoding method executed by a video predictive decoding device, 

comprising: 

receiving encoded data comprising compressed picture data representative of a 

compressed form of a plurality of pictures forming a video sequence, wherein the plurality of 

pictures are encoded by either intra-frame prediction or inter-frame prediction; 

decoding the compressed form of the plurality of pictures to reconstruct the plurality of 

pictures; 

storing in a decoded picture buffer (DPB) one or more of the reconstructed pictures as 

reference pictures to be used for decoding a subsequent picture; 

retrieving (i) a target picture frame size indicative of a frame size of a target picture, (ii) 

a maximum frame size (MaxLumaFS) defined in advance by level information and indicative of 

a maximum size of a reconstructed picture storable in the DPB, and (iii) a size of the frame 

memory (MFSBuffer) expressed by a preset maximum number of reconstructed pictures 

storable in the DPB; 

comparing a halved MaxLumaFS with the target picture frame size; 

upon a determination that the halved MaxLumaFS is equal to or larger than the target 

picture frame size, doubling the MFSBuffer; and 

setting an adaptive maximum number (maxDPBsize) of the reconstructed pictures 

storable in the DPB equal to a doubled MFSBuffer,
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wherein a number of the reconstructed pictures stored in the DPB is no more than a 

number set in the maxDPBsize.  

8. The video predictive decoding method according to claim 7, further comprising: 

comparing a quartered MaxLumaFS with the target picture frame size; 

upon a determination that the quartered MaxLumaFS is equal to or larger than the 

target picture frame size, quadrupling the MFSBuffer; and 

setting the maxDPBsize equal to a quadrupled MFSBuffer.  

9. The video predictive decoding method according to claim 7, further comprising leaving 

memory pointers kept pointing storage locations of the DPB partitioned according to the 

MFSBuffer, after setting the maxDPBsize equal to the doubled MFSBuffer.  

10. The video predictive decoding method according to claim 8, further comprising leaving 

memory pointers kept pointing storage locations of the DPB partitioned according to the 

MFSBuffer, after setting the maxDPBsize equal to the quadrupled MFSBuffer.  

11. A non-transitory storage medium that stores a video predictive decoding program 

which programs a CPU to execute: 

a receiver operable to receive encoded data comprising compressed picture data 

representative of a compressed form of a plurality of pictures forming a video sequence, wherein 

the plurality of pictures are encoded by either intra-frame prediction or inter-frame prediction; 

a decoder operable to decode the compressed picture data to reconstruct the pictures; 

a decoded picture buffer (DPB) operable to store one or more of the reconstructed 

pictures as reference pictures to be used for decoding a subsequent picture; and 

a buffer manager operable to manage the DPB, the buffer manager being executable to 

retrieve (i) a target picture frame size indicative of a frame size of a target picture, (ii) a 

maximum frame size (MaxLumaFS) defined in advance by level information and indicative of a
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maximum size of a reconstructed picture storable in the DPB, and (iii) a size of the frame 

memory (MFSBuffer) expressed by a preset maximum number of reconstructed pictures 

storable in the DPB; and 

wherein the buffer manager further operable to: 

compare a halved MaxLumaFS with the target picture frame size; 

upon a determination that the halved MaxLumaFS is equal to or larger than the 

target picture frame size, double the MFSBuffer; and 

set an adaptive maximum number (maxDPBsize) of the reconstructed pictures 

storable in the DPB equal to a doubled MFSBuffer, and 

wherein a number of the reconstructed pictures stored in the DPB is no more than a 

number set in the maxDPBsize.  

NTT DOCOMO, INC.  
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