-1 S05P1657 DESCRIPTION IMAGE PLAYBACK APPARATUS AND'
METHOD, AND PROGRAM Technical Field [0001] The present
-invention relates to image playback apparatuses and methods, and
programs. More patrticularly, the present invention relates to an image
playback apparatus and method, and a program for enabling a quick
display of a last picture of moving pictures at the end of fast forward
playback and a first picture of the moving pictures at the end of fast
reverse playback, when the fast forward-playback or the fast reverse
playback of encoded moving pictures is performed. Background Ag0521657
[0002] Suppose that fast forward playback or fast reverse playback of
moving pictures in MPEG (MovisgsertwrerExperts Group)2 format

recorded on recording media, such as, for example, DVDs (Digi
Versati|amas@s)asz1@é&f&ﬁ@eﬁHﬁRﬂ?éJfSasWBrv‘eﬂ%B&Bybé@lR t%%r%w]g

pictures are played back in a forward direction at a speed faster than a
normal playback speed, whereas in the fast reverse playback, the

moving pictures-are played back in a reverse direction at a speed faster
than the normal playback speed. 2 S05P1657
[0001]

The present invention relates to image playback
apparatuses and methoeds, and programs. More particularly,
the present invention relates to an image playback apparatus
and method, and a program for enabling a quick display of a
last picture of moving pictures at the end of fast forward
playback and a first picture of the moving pictures at the
end of fast reverse playback, when the fast forward playback
or the fast reverse playback of encoded moving pictures is
performed.

Background Art
(00021

Suppose that fast forward playback or fast reverse
playback of moving pictures in MPEG {Moving Picture Experts
Group) 2 format recorded on recording media, such as, for
example, DVDs (Digital Versatile Discs) is performed. In
the fast forward playback, the moving pictures are played
back in a forward direction at a speed faster than a normal
playback speed, whereas in the fast reverse playback, the
moving pictures are played back in a reverse direction at a

speed faster than the normal playback speed.



[0003] Fig. 1 shows an example of a structure of moving pictures in
MPEG2 format recorded on a DVD or the like. A series of the moving
pictures consists of a plurality of GOPs (Groups of Pictures). The
elements of series of GOPs are referred to as GOP#1, GOP#2, GOP#3,
..., GOP#(N-1), and GOP#N from the first GOP in a playback order. Thus,
the first picture in the GOP#l is the first picture of the moving pictures,
and the last picture in the GOP#N is the last picture of the moving
pictures. A single GOP includes a pluarality of (for example, 15) pictures,
and playback time of the single GOP corresponds to approximately@:51657
second. [0004] Each picture composing a single GOP is classified into
@ri8f an I(Intra-coded)-picture, a P(Predictive-coded)- picture, and a
B(Bidirectionall}éPredictive-coded)-picture. Each GOP includes at least
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single GOP are arranged in a playback order of, for example, 2B, 3B, 1I,
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S05P1657 and 15B.
GOP#N from the first GOP in a playback order. Thus, the
first picture in the GOP#1 is the first picture of the
moving pictures, and the last picture in the GOP#N is the
last picture of the moving pictures. A single GOP includes
a plurality of (for example, 15) pictures, and playback time
of the single GOP corresponds to approximately 0.5 second.
(00043

Each picture composing a single GOP is classified into
one of an I(Intra-cocded}~picture, a P{Predictive-coded)-
picture, and a B(Bidirectionally Predictive-coded)=-picture.
Each GOP includes at least one I-picture. However,
hereinafter it is assumed that each GOP includes only one I-
picture. Picture types of the plurality of pictures
composing the single GOP are arranged in a playback order of,
for example, 2B, 3B, 1i, 5B, 6B, 7P, 8B, 9B, 10F, 11B, 12B,
13pP, 14B, and 15RB, where numerals preceding "I", "P", or "B"
indicate an order in a data stream. In other words, in the
data stream, each picture data is arranged in the order of

11, 2B, 38, 4P, 5B, 6B, 7P, 8B, 9B, 10P, 11BR, 128, 13P, 14B,



[0005] When fast forward playback or fast reverse playback of moving
pictures recorded on a DVD is performed using known DVD players,
many DVD players are configured to play back only I-pictures among
I-pictures, P-pictures, and B-pictures composing moving pictures (see, for
example, Patent Document 1). [0006] [Patent Document 1) Japanese
Unexamined Patent Application Publication 2001-211405 Disclosure of
Invention Problems to be Solved by the Invention [0007] Concerning
known DVD players that play back-ordy - pictures during fast forward
playback or fast reverse playback, there are problems that a last pi¢thipg 657
of moving pictures is not displayed when the fast forward playback
deaches the end of the moving pictures, and also a first picture of the
moving pictures is not displayed when the fast forward playback reaches
[tﬁgoorﬁginning of the moving pictures. Accordingly, there is a

disadyppiage, of pegt HSabillty 10f,users, [0QA8l- 4 Lmbadiments,otihe, ¢

present invention enable a quick display of the last picture of the moving
npictines phiring dbe fasidodwdrdplayback and the-fitst pictures dhtheknown
moving pictures durin%the fast reverse playback.

DVD players, many DVD players are configured to play back
only I-pictures among I-pictures, P-pictures, and B-pictures
composing moving pictures {see, for example, Patent Document
1.

{0006]

[Patent Document 1] Japanese Unexamined Patent

Application Publication 2001-211405

Disclosure of Invention
Problems to be Solved by the Invention
[0007]

Concerning known DVD players that play back only I-
pictures during fast forward playback or fast reverse
playback, there are problems that a last picture of moving
pictures is not displayed when the fast forward playback
reaches the end of the moving pictures, and also a first
picture of the moving pictures is not displayed when the
fast forward playback reaches the beginning of the moving
pictures. BAccordingly, there is a disadvantage of poor
usability for users.

{0008]



Means for Solving the Problems [0009] According to a first aspect of the
present invention, there is provided an image playback apparatus that
plays back moving picture data composed of a series of groups of picture
data consisting of a plurality of encoded picture data, the image playback
apparatus comprising: buffering means for buffering moving picture data;
decoding means for reading out and %IeEoding the moving picture data
buffered by the buffering means; outputting means for outputting pictures

decoded by the -decoding meaps 1q a-subsgguentsiage.and controlling

_means for controlling the buffering means to buffer, concerning a group of
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¢ gluring {he playback opsration, the picture.data encoded bydhe ; series
o) r%%%ﬁggmgg picture data consisting of a plurality of
encoded picture data, the image plavback apparatus
comprising: buffering means for buffering moving picture
data; decoding means for reading out and deccding the
moving picture data buffered by the buffering means;
outputting means for outputting pictures decoded by the
decoding means to a subseguent stage; and controlling
means for controlling the buffering means to buffer,
concerning a group of picture data that is played back
last during a playback operation, at least picture data
located at the end in a playback order, and to buffer,
concerning groups of picture data except for the group of
picture data that is plaved back last during the playback
operation, picture data encoded by a predetermined
encoding method, controlling the decoding means to
decode, concerning the group of picture data that 1is
played back last during the playback operation, at least
the picture data located at the end in the plavback

order, and to decode, concerning the



encoding method, and controlling the outputting means to output,
concerning the group of picture data that is played back last during the
playback operation, at least the picture data located at the end in the
playback order, and to output, concerning the groups of picture data
except for the group of picture data that is played back last during the
playback operation, pictures corre‘sanaing to the picture data encoded
by the predetermined encoding method. [0010] According to a second
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predetermined encoding method; controlling decoding means to deco
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corresponding to the picture data encoded by the
predetermined encoding method.
[0010]

According tc a second aspect, there is provided an
image playback method for an image plavback apparatus
having buffering means for buffering moving picture data
composed of a series of groups of plcture data consisting
of a plurality of encoded picture data, decoding means
for reading out and decoding the moving picture data
buffered by the buffering means, and outputting means for
outputting pictures decoded by the decoding means to a
subsequent stage, the image playback method comprising
the steps of: contrdlling buffering means to huffer,
concerning a group of picture data that is playved back
last during a playback operation, at least picture data
located at the end in a playback order, and to buffer,
concerning groups of picture data except for the group of
picture data that is played back last during the playback
operation, picture data enceded by a predetermined
encoding method; controlling decoding means to decode,
concerning the group of picture data that is played back
last during the playback operation, at least the picture
data located at the end in the playback order, and to
decode, concerning the groups of picture data except for

the group of picture data



last during the playback operation, at least the picture data located at the
end in the playback order, and to decode, concerning the groups of
picture data except for the group of picture data -6 that is played back
last during the playback operation, the picture data encoded by the
predetermined encoding method; and controlling outputting means to
output, concerning the group of pic'i@re_data that is played back last
during the playback operation, at least the picture data located at the end

tﬂwei@am%%rdﬁgcapd@s-eumt,ﬁ?wﬂgh%1@%50&980?!@0}%%%{1,
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[0011]

According to a third aspect, there is provided a
preogram for controlling an image playback apparatus
having buffering means for buffering moving picture data
composed of a series of groups of picture data consisting
of a plurality of encoded picture data, deccding means
for reading out and decoding the moving picture data
buffered by the buffering means, and outputting means for
cutputting pictures decoded by the deccding means to a
subsequent stage, the program allowing a computer to
execute a process comprising the steps of: controlling
buffering means to buffer, concerning a group of picture
data that 1s played back last during a playback
operation, at least picture data located at the end in a
playback order, and to buffer, concerning groups of
picture data except for the group of picture data that is
played back last during the playback operaticn, picture
data encoded by a predetermined encoding method;
controlliing deccding means to decode, concerning the
group of plcture data that is played back last during the
playback operation, at least the picture data located at
the end in the plavback order, and to decode, concerning
the groups of picture data except for the group of

picture data that is plaved back



data that is played back last during a playback operation, at least picture
data located at the end in a playback order, and to buffer, concerning
groups of picture data except for the group of picture data that is played
back last during the playback operation, picture data encoded by a
predetermined encoding method; mco;gtrglling decoding means to decode,
concerning the group of picture data'that is played back last during the
playback operation, at least the picture data located at the end in the
playback order, and to decode, concerning the groups of picture data
Laseeptfor it GRUP O pRREUTE (2itS Hidt 6 Playd Haek < T Fest dufifig the
erRidyhackioperation; the picturedata encoded by thediredetesmined

encoding method; and controlling outputting means to output, concerning
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encoded by the predetermined encoding method.

[0012]

In the first, second, and third aspects, the
buffering means 1is controlied to buffer, concerning the
group of picture data that is played back last during the
playback operation, at least the picture data located at
the end in the playback order, and to buffer, concerning
the groups of picture data except for the group of
picture data That is plaved back last during the
playback, the picture data encoded by the predetermined
encoding method. The decoding means is controlled to
decode, concerning the group of picture data that is
playved back last during the plavyback, at least the
plcture data lccated at tThe end in the playkack corder,

and to decode, concerning the groups of picture data

except for the group of picture data that is played back



the end in the playback order, and to buffer, concerning the groups of
picture data except for the group of picture data that is played back last
during the playback, the picture data encoded by the predetermined
encoding method. The decoding means is controlled to decode,
concerning the group of picture data that is played back last during the
playback, at least the picture data located at the end in the playback
order, and to decode, concerning the groups of picture data except for
the group of picture data that is played back - 8 last during the playback,
the picture data encoded by the predetermined encoding method. The
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IS playe last during the playback, at least the picture data
e T o o e B
Crbups-ofpicture addtaexceprfor €#1e §rouptdfpictume gataihatis tplayed

adackast.during the playback, the-pictures.corresponding, 1o,the picture

data encoded by the predetermined encoding “method. [0013] According
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bLB{Biditegtionallying the playback, the pictures corresponding
to the picture data encoded by the predetermined encoding
method.

[0C13]

According to a fourth aspect, there is provided an
image playback apparatus that plays back moving picture
data composed of a series of groups of picture data
consisting of a plurality of picture data, each of which
is classified into cne of an I(Intra—coded)wpicture, a
P(Predictive-coded)-picture, and a B(Bidirectionally
Predictive-coded)-picture, the image playback apparatus
comprising: buffering means for buffering moving picture
data; decoding means for reading out and decoding the
moving picture data buffered by the buffering means;
outputting means for outputting pictures decoded by the
decoding means to a subsequent stage; and controelling
means for, when special playback, different from normal
playback, in a forward direction is instructed,
controlling the buffering means to buffer, concerning a
last group of picture data, all the picture data, and to
buffer, concerning groups of picture data except for the
last group cf picture data, part of the picture data
including at least picture data classified into I-
plctures, controlling the decoding means to decode,
concerning the last group of picture data, the picture

data classified into the I-



Predictive-coded)-picture, the image playback apparatus comprising:
buffering means for buffering moving picture data; decoding means for
reading out and decoding the moving picture data buffered by the

buffering means; outputting means for outputting pictures decoded by the
decoding means to a subsequent stage; and controlling means for, when
special playback, different from normal playback, in a forward direction is
instructed, controlling the buffering means to buffer, concerning a last
group of picture data, all the picture data, and to buffer, concerning

groups of picture data except for the last group of picture data, pag @fthes7
picture data including at least picture data classified into I- pictures,
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oP-picturescafdite decodlet coagerrity Hie Grolpsiiof pictbic HatE eRééht

for the last group, of picture data, at least.the picture data classified into
S Epuil Sd SR ToRAG NG BUtBLG moAnS 16 BLe Loecbming
athe last graup of picture data,at least anlash picture-of aVing qietdresng

and to output, concerning the groups of picture data except for the last
throups of pEtmrerd &th, Bl Jeasepithiras coFrespdntling forthe Ppickires, of

oS, e e pek el o e e
picture data except for the last group of picture data, at
least pictures corresponding to the I-pictures, whereas when
the special playback, different from the normal playback, in
a reverse direction is instructed, controlling the buffering
means to buffer, concerning a first group of picture data,
all the picture data, and to buffer, concerning groups of
picture data except for the first group of picture data,
part of the picture data including at least the picture data
classified inte the I-pictures, controlling the decoding
means to decode, concerning the first group of picture data,
at least picture data corresponding to a first picture of
the moving pictures, and to decode, concerning the groups of
picture data except for the first group of picture data, at
least the picture data classified inteo the I-pictures, and
controlling the outputting means to output, concerning the
first group of picture data, at least the first picture of
moving pictures, and to output, concerning the groups of
picture data except for the first group of picture data, at

least pictures corresponding te the I pictures.



means to buffer, concerning a first group of picture data, all the picture
data, and to buffer, concerning groups of picture data except for the first
group of picture data, part of the picture data including at least the picture
data classified into the I-pictures, controlling the decoding means to
decode, concerning the first group of picture data, at least picture data
corresponding to a first picture of the moving pictures, and to decode,
concerning the groups of picture dataiexcept for the first group of picture
wdﬁaﬁ,ﬁat least the picture data classified into the I-pictures, and controlling
the ohtputting means to output, concerning the first group of picture data,
at led8tehe first pictdrenef Hioving pistures, anntdigpet concerping the
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nohccording tea fifthoaspact thererisgrovidgd anzimage playback method
[Jgrigril image playback apparatus having buffering means for buffering

moving picture data
Accerding to a fifth aspect, there i1s provided an

image playback method for an image playback apparatus
having buffering means for buffering moving picture data
composed of a series of groups of picture data consisting
of a plurality of picture data, each of which is
classified into one of an I-picture, a P-picture, and a
B-picture, decoding means for reading out and decoding
the moving picture data buffered by the buffering means,
and outputting means for ocutputting pictures decoded by
the decoding means to a subseguent stage, the image
playback method comprising the steps of: when special
playback, different from normal playback, in a forward
direction is instructed, contrclling buffering means to
buffer, concerning a last group of picture data, all
picture data, and to buffer, concerning groups of picture
data except for the last group of picture data, part of
picture data including at least picture data classified
into I-pictures; controlling decoding means to decode,
concerning the last group of picture data, picture data
classified inte the I-pictures or P-pictures, and to
deccde, concerning the groups of picture data except for
the last group of pilcture data, at least the picture data
classified into the I-pictures; and controlling
outputting means to cutput, concerning the last group of
picture data, at least a last plcture of the moving

pictures, and to ocutput, concerning the groups of



composed of a series of groups of picture data consisting of a plurality of
picture data, each of which is classified into one of an I-picture, a
P-picture, and a B-picture, decoding means for reading out and decoding
the moving picture data buffered by the buffering means, and outputting
means for outputting pictures decoded by the decoding means to a
subsequent stage, the image pIayBaéklm"ethod comprising the steps of:
when special playback, different from normal playback, in a forward

o difeetion Js instrugted, contoliing buffering means to byffer, goncetning a
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picture data corresponding to a first picture of the
noving pictures, and to decode, concerning the groups of
picture data except for the first group of picture data,
at least the picture data classified into the I-pictures;
and controlling the outputting means to output,
concerning the first group of picture data, at least the
first picture of the moving pictures, and to output,
concerning the groups of picture data except for the
first groups of picture data, at least the pictures
corresponding to the I-pictures.
[0016)

According to a sixth aspect, there is provided
a program for centrolling an image playback apparatus
having buffering means for buffering moving picture data
composed of a series of groups of pilcture data consisting
of a plurality of picture data, each of which is
classified into one of an I-picture, a P-picture, and a
B-picture, decoding means for reading out and deccding
the moving picture data buffered by the buffering means,
and outputting means for outputting pictures decoded by
the decoding means to a subsequent stage, tThe program
allowing a computer To execule a process comprising tThe
steps of: when special playkack, different from normal
pilayback, in a forward directicon is instructed,
controlling buffering means tTo buffer, concerning a last

grcoup of plicture data,



controlling the buffering means to buffer, concerning a first group of

picture data, all the picture data, and to buffer, concerning groups of

picture data except for the first group of picture data, part of the picture
data including at least the picture data classified into the I-pictures;
controlling the decoding means to decode, concerning the first group of
picture data, at least picture data corresponding to a first picture of the
moving pictures, and to decode, concerning the groups of picture data
except for the first group of picture data, _at least the picture data

classified into the I-pictures; and controlling the outputting means 9 5p1 657
output, concerning the first group of picture data, at least the first picture
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cSigerthe Rregi@nd roups of picture data except for the last
group of picture data, at least the picture data classified
into the I-pictures; and controlling ocutputting means to
output, concerning the last group of the picture data, at
least a last picture of the moving pictures, and to output,
concerning the groups of picture data except for the last
group of picture data, at least pictures corresponding to
the I-pictures, whereas when the special playback, different
from the normal playback, in a reverse direction is
instructed, coentrolling the buffering means to buffer,
concerning a first group of picture data, all the picture
data, and to buffer, concerning the groups of picture data
except for the first group of picture data, part of the
picture data including at least the picture data classified
into the I-pictures; controlling the decoding means to
decode, concerning the first group of picture data, at least
picture data corresponding to a first picture of the moving
pictures, and to decode, concerning the groups of picture

data except for the first group of picture data, at least



allowing a computer to execute a process comprising the steps of: when
special playback, different from normal playback, in a forward direction is
instructed, controlling buffering means to buffer, concerning a last group
of picture data, - 12 S05P1657 all picture data, and to buffer, concerning
groups of picture data except for the last group of picture data, part of
picture data including at least picture data classified into I-pictures;
controlling decoding means to detodé€, toncerning the last group of
picture data, the picture data classified into the I-pictures or P-pictures,
and to decode, concerning the groups of picture data except for the last
group of picture data, at least the picture data classified into the

t Hepigturas andoontroiingsoltputing mmeans-tne output,cconcerting the last
group of the picture data, at least a last picture of the moving pictures,

“Ghd 10 outPdt, ‘ConcBHiRG tie Broups Bt pictlre dHiR Exceptfor e e

+ HgFOWp. of pickure data, ratdeast pietures-eqrresponding:tot the lrpigkures,
whereas when the special playback, different. from the normal playback,

P Breersk direttih s THsHUGEd "Somrolifg the buffehig méahstor 19
+ toufter.c gprcerningia first groun of pigture dates all the picture: dates @pdde
buffer, concerning the groups of picture data except for the first group of

PIffctirEdARL part Bt thé picture albRCiBEmnT ddeastiRepittan@ ddtathe
1 glassiiee: into the I-pictures; controlling the decoding means to

[0017]

In the fourth, fifth and sixth aspects, when special
playback, different from normal plavback, in the forward
direction is instructed, concerning the last group of
picture data, all the picture data is buffered, whereas
concerning the groups of picture data except for the last
group cof picture data, the part of the picture data
including at least the picture data classified into the
I-pictures is buffered. Also, concerning the last group
of picture data, the picture data classified into the I-
pictures or the P-pictures 1s deccded, whereas ccncerning
the groups of picture data except for the last group of
picture data, at least the picture data classified into
the I-pictures is decoded. Additionally, concerning the
last group of the picture data, at least the last picture
2f the moving pilctures is output, whereas ccncerning the
groups of picture data except for the last group of
picture data, at least pictures corresponding to the I-

pictures are output.



decode, concerning the first group of picture data, at least picture data
corresponding to a first picture of the moving pictures, and to decode,
concerning the groups of picture data except for the first group of picture
data, at least - 13 the picture data classified into the I-pictures; and
controlling the outputting means to output, concerning the first group of
picture data, at least the first picture ofthe moving pictures, and to output,
concerning the groups of picture data except for the first group of picture
data, at least the pictures corresponding to the I-pictures. [0017] In the
WHeurth Hifthsar-sixth aspedtsyakhenispgetialeplaybhack; differentfroml
normal playback, in the forward direction is instructed, concerning the last
pJg%’@ﬁ‘Sfeplétﬂret@é%arﬁﬁ’ﬂfes6lcﬂﬂré%‘?a’fe%%%ﬂ%ré@%ﬁé‘r‘é%@dconcemmg
the groups of pictur, a except for the last grou icture,data, the
C%%Cr:t rfﬁtﬁe(f)lctjt%l (f T ll;%cﬁ,ldo ngfD at Iéast tﬁeugfcﬁurge é)t’a C zfss?t% into
pibe J:Rictyresiis ouffered.Alsa, copceraing the.last group; of pic g@&g&%
the picture data classified into the I- pictures or the P-pictures is decoded
o fvhereas eencerninge thegroupsof ictureidata exeeptfos thestast group
of picture data, at least the picture data classified into the I-pictures is

d3feRodEd ARAESNANY, ESfcdrhifgthe B3t grobpOrtRe Bittdre ddtasat the
pgth@c%%%e ast picyre, of the moving pigtires s output, whereas congerming
Alsc, concerning the first group of picture data, at
least picture data corresponding to the first picture of
the moving pilctures is decoded, whereas concerning the
groups of picture data except for the first group of
picture data, at least the picture data classified into
the I-pictures is decoded. Additionally, concerning the
first group of picture data, at least the first picture
of the moving pictures 1is output, whereas concerning the
groups of picture data except for the first group of
picture data, at least the pictures corresponding to the
I-pictures are output.

Advantages

[0018]

According to embodiments of the present invention, a
guick display of the last plcture of the moving pictures
during the fast forward playback as well as the first
picture of the moving pictures during the fast reverse
playback is enabled.

Brief Description of the Drawings

[GC19]



groups of picture data except for the last group of picture data, at least
pictures corresponding to the I- pictures are output. - 14 When the special
playback, different from the normal playback, in the reverse direction is
instructed, concerning the first group of picture data, all the picture data
is buffered, whereas concerning the groups of picture data except for the
first group of picture data, the part of the picture data including at least
the picture data classified into the I-pictures is buffered. Also, concerning
the first group of picture data, at least=sicture data corresponding to the
first picture of the moving pictures is decoded, whereas concerninggl@1 657
groups of picture data except for the first group of picture data, at least
the picrirg data classified irtecifze Hpiatutes isgecodet. Additienally,y of
concerning the first group of picture data, at least the first picture of the
RhGUESSickes 9§ bhthROTHE B CORERRIAG tHEEGrotpseefMEitture data

eXCEpEEf%tPezﬁ”S?{%‘.’pé’fiB'Céuﬁ?l%%té’ aile é&h%ﬁb%?!ﬁg n example
corresponding to the “I-pictures are output. Advantages [0 8? According
dorembodimenrts afthe presept ivention, argidek display of the: [astpictuien
of the moving pictures during the fast forward playback as well as the first
lﬁict?ﬁ’@Jo’f?ﬁe moving pictures during the fast reverse

[Fig. 3] Fig. 3 is a flowchart illustrating fast
forward playback processing performed by a DVD player shown
in Fig. 2.

[Fig. 4] Fig. 4 shows stacking and reading of data in
and ocut of a stream buffer shown in Fig. 2.

IFig. 5] Fig. 5 is a block diagram showing an example
configuration of a video player to which the present
invention is applied.

[Fig. 6] Fig. 6 is a flowchart illustrating first fast
forward playback processing performed by a video player
shown in Fig. 5.

[Fig. 7] Fig. 7 shows stacking and reading of data in
and ocut of a stream buffer shown in Fig. 5 during first fast
forward playback processing.

[Fig. 8] Fig. 8 is a flowchart illustrating fast
reverse playback processing performed by a video player
shown in Fig. 5.

[Fig. 9} PFig. 9 shows stacking and reading of data in
and out of a stream buffer shown in Fig. 5 during fast

reverse playback processing.



playback is enabled. Brief Description of the Drawings (0019] - 15
S05P1657 [Fig. 1] Fig. 1 shows picture types of a plurality of pictures
composing moving pictures in MPEG 2 format. [Fig. 2) Fig. 2 is a block
diagram showing an example configuration of a DVD player to which the
present invention is applied. [Fig. 3] Fig. 3 is a flowchart illustrating fast
forward playback processing performed by a DVD player shown in Fig. 2.
[Fig. 4] Fig. 4 shows stacking and reading of data in and out of a stream
buffer shown in Fig. 2. [Fig. 5] Fig.-5 isea block diagram showing an
example configuration of a video player to which the present inverstiariss57
applied. [Fig. 6] Fig. 6 is a flowchart illustrating first fast forward playback
processing.pardormed dy d video plageswahown in Fig:S:{kig.nd Figednd
shows stackinaq and reading of data in and out of a stream buffer shown

i g 19 HGRRY MAPHRTE TorRERE pREBHERSHERSEINY. frig? 8Y ERF B B4V e~

;l}g)maﬁ.xilly%ggtigg fast reverse playback processing performed by a
video player shown in Fig. 5. [Fig. 9] Fig. 9 shows stacking and reading of
data ifFig. 11] Fig. 11 shows stacking and reading of data

in and out of a stream buffer shown in Fig. 5 during second

fast forward playback processing.

Reference Numerals

(0020]

30 video player, 31 recording medium, 32 recording-medium
drive, 33 stream buffer, 34 demultiplexing~decoding unit,
34-1 memory, 35 output signal processing unit, 36
controlling unit, 37 bus, 38 operation inputting unit, 39

RAM, 40 ROM, 41 input/output unit

Best Mode for Carrying Out the Invention
{0021]

Exemplary embodiments to which the present invention is
applied will be described in detail below with reference to
the drawings.

[0022]

Fig. 2 shows an example configuration of a DVD player
to which the present invention is applied. This DVD player
1 is configured to display a last picture of moving pictures

in fast forward playback and a first picture of the moving



and out of a stream buffer shown in Fig. 5 during fast reverse playback
processing. - 16 S05P1657 [Fig. 10] Fig. 10 is a flowchart illustrating
second fast forward playback processing performed by a video player
shown in Fig. 5. [Fig. 11] Fig. 11 shows stacking and reading of data in

and out of a stream buffer shown in Fig. 5 during second fast forward
playback processing. Reference Numerals [0020] 30 video player, 31
recording medium, 32 recording-medium drive, 33 stream buffer, 34
demultiplexing-decoding unit, 34-1 memary, 35 output signal processing
unit, 36 controlling unit, 37 bus, 38 operation inputting unit, 39 RAM,@#®1657
ROM, 41 input/output unit Best Mode for Carrying Out the Invention

@Qg&fg@@gla@égmqgg;g@gs nggg}gglalghe present invention is applied
will be described in detail below with reference to the drawings. [0022]
Hig0233hows an example configuration of a DVD player to which the

present invention is applied. This DVD player 1 is configured to display a
last pictife BY%&}iﬁéf%)fct&ré‘?%ﬂ?tsfo?’w & ﬁla%fﬁéﬁ ?a#lgd aFirSt 6%?3%

offhednoving x1demultiplexing-decoding unit 14, an output
signal processing unit 15, and a controlling unit 16. The
disc drive 12 reads out encoded data of the moving pictures
from a DVD 11. The stream buffer 13 buffers the read out
encoded data. The demultiplexing-decoding unit 14 reads out
the encoded data from the stream buffer 13, separates the
encoded data into encoded video data and encoded audio data,
and decodes the encoded video/audio data. The output signal
processing unit 15 performs a predetermined signal
processing on video signals and audic signals, i.e., the
decoded results, and outputs the processed signals to a
subsequent stage. The controlling unit 16 controls the disc
drive 12, the stream buffer 13, the demultiplexing-decoding
unit 14, and the output signal processing unit 15.
{00247

Referring to a flowchart of Fig. 3, fast forward
playback processing performed by the DVD player 1 will be
described. When an operation to instruct the fast forward
playback is performed by a user, this fast forward playback
processing starts. At STEP Sl1, the controlling unit 16
determines whether or not an operation to instruct finishing

of the fast forward playback, such as a stop operation, is



S05P1657 pictures in fast reverse playback. [0023] The DVD player 1
includes a disc drive 12, a stream buffer 13, a demultiplexing-decoding

unit 14, an output signal processing unit 15, and a controlling unit 16. The
disc drive 12 reads out encoded data of the moving pictures from a DVD
11. The stream buffer 13 buffers the read out encoded data. The
demultiplexing-decoding unit 14 reads out the encoded data from the
stream buffer 13, separates the encoded data into encoded video data

and encoded audio data, and decodeg the encoded video/audio data.

The output signal processing unit 15 performs a predetermined sigh@lp1 657
processing on video signals and audio signals, i.e., the decoded results,

ahdgutpuis ithe processed signglsta-ansesaquent.stage 1Ehecontiplling
unit 16 controls the disc drive 12, the stream buffer 13, the
@@ﬁuﬁﬂp@ﬁngm@t@ngmrﬁﬂmrm@ thé wspdtsignal ploeeSairy dricusrd
g9024g Referrln to a ro rt of F| 3, fast forward pIa ba% STEP 52
pro ssmg per orm&ﬁ%ﬁyqtﬁm VD ﬁllay F 1Wifl be” desenbed. Wien'an

aperationdo instructdbgdast forwardrplaybackispedegmeddy a user, this
fast forward playback processing starts. At STEP Si, the controlling unit

degndictéFrhfitein@h e eierbrm ot bpéfatisitto-irstroet Baishiig B the fast

Jonuard playback, syeh as as1op, 9RerataN. 15,18 3258405 1-picture

included in a last GOP#N has been output from the output
signal processing unit 15 to the subsequent stage. If the
controlling unit 16 determines that the I-picture has not
been output, the process proceeds to STEP 83.

[0025]

At STEP S3, under the control of contrelling unit 16,
the disc drive 12 and the stream buffer 13 read cut only
encoded data corresponding to the I-pictures arranged at the
head of each data stream for the corresponding predetermined
number cf GOPs from the DVD 11. The read out encoded data
corresponding tc the I-pictures is stacked in the stream
buffer 13. At STEP S4, the demultiplexing-decoding unit 16
reads out the encoded data corresponding to the I-pictures
stacked in the stream buffer 13 in the stacked order,
separates the encoded video data from the encoded data,
decodes the separated video data, and outputs I-picture
video signals resulting from the decoding to the output
signal processing unit 15. Under the control of thé

controlling unit 16, the output signal processing unit 15



performed by a user. If the controlling unit 16 determines that the

operation to instruct finishing of the fast forward playback is not

performed, the process proceeds to STEP S2. At STEP S2, the

controlling unit 16 monitors the demultiplexing-decoding unit 14 and the
output signal processing unit 15 to determine whether or not an I-picture
included in a last GOP#N has been output from the output signal
processing unit 15 to the subsequent stage. If the controlling unit 16
determines that the I-picture has not ;hgen output, the process proceeds

to STEP S3.[0025) At STEP S3, under the control of controlling usit 463 657
the disc drive 12 and the stream buffer 13 read out only encoded data

Forespending to the dpictlies arrangediatihe-bead0f eachtdatastream
for the corresponding predetermined number of GOPs from the DVD 11.

PilE besd Hitencodetakia emfespdniing tbReRsiERFESTs StER@dSnto
the stream , buffer 13. At STEP S4, the demultiplexing-decoding unit 16
oA G o i R g 15 e ek S A B 197
mireaan buffer 13 in the stacked order, separates the encoded video data
from the encoded data, decodes the separated video data, and outputs

|l-pictifecWid €6 Sighars fesIFiFg AEwF the detBdingto thesgiapht Kighar
ﬂoc{98§%§ir@ lé%%ésg“derf?%% °§§§§' of fn f&ﬁé@i‘i@%u@gﬁé% Q%%s‘i%t
signal protessing Gnit 15 19 § 657 fero ms the predetermine
stghalprocessinoan thepicture in each GOP is decoded and
displayed on the television receiver or the like at the
subsequent stage. Meanwhile, at STEP S1, 1f the controlliing
unit 16 determines that the operation to instruct finishing
of the fast forward playback, such as the stop operation, is
performed by the user, the process proceeds to STEP S1I.
[G027]

Also, while repeating the foregoing process, at STEP S5Z,
if the controlling unit 16 determines that the I-picture
included in the last GOP#N has been output from the output
signal processing unit 15 to the subsequent stage, the
process proceeds to STEP S5. At STEP S5, the output signal
processing unit 15 holds its output signal to the subseguent
stage with the current video signal {(i.e., the I-picture in
the last GOP#N). This maintains a state in which the I-
picture in the last GOP#N is displaved on the television
receiver or the like at the subsequent stage.

[6028]

Up to this point, only the I-pictures have been played



picture video signals, and outputs the processed signals to a television
receiver or the like at the subsequent stage. [0026] Then, the process
returns to STEP S1, thereafter the foregoing process is repeated. By
repeating the foregoing process, only the I-picture in each GOP is
decoded and displayed on the television receiver or the like at the
subsequent stage. Meanwhile, at STEP S1, if the controlling unit 16
determines that the operation to instruct finishing of the fast forward
playback, such as the stop operatienis performed by the user, the
process proceeds to STEP Sll. [0027] Also, while repeating the foregemigs s 7
process, at STEP S2, if the controlling unit 16 determines that the
qpidturérdrelused indthesdast s GR%N has been autpubfirorstherattpst are
gnal szrocessing unit 15 to the subsequent stage, the process proceeds

% e kar SHERSEYIHEB it STGRIPprOtRSih g GRS n &8 ifs™
OHRYEsignal g, the subsequent, stage with (he curtent yidea. signal (i.e.,

the I-picture in "the’last GOP#N). This maintains a state in which the I-
gectere in thetast GGOPHN ishdisplayesan thestelevisioonidrceivep bethag-
like at the subsequent stage. [0028) Up to this point, only the I-pictures
PavRbEEh Bityed 4 20" 308 P85 7 BRRKk 2w VELE HerEbfte R Epitdures

%euﬂ?@aoﬂﬁ%% ate p'aysdhack. Whaaswitcing fram plavhackof iy« 14
stops decoding the encoded data.
[0029]

At STEP S7, under the control of the contreolling unit
16, the disc drive 12 and the stream buffer 13 read out the
encoded data for all frames in the last GCOP#N from the DVD
11. The read out encoded data for all the frames in the
last GOP#N is stacked in the stream buffer 13. At STEP 88,
the demultiplexing-decoding unit 14 reads out the encoded
data for all the frames in the last GOP#N stacked in the
stream buffer 13, separates the encoded videco data for I-
picture and P-pictures included the encoded data, decodes
the separated video data, and outputs the video signals for
the I-pictures and P-pictures resulting from the decoding to
the output signal processing unit 15.
[0030]

At STEP 859, the controlliing unit 3¢ monitors the
demultiplexing~decoding unit 14 to determine whether or not
the demultiplexing-~decoding unit 14 has decoded the last

picture of the moving pictures, and stands by until



pictures to playback of the I-pictures and P-pictures, general decoders (in
the current case, the demultiplexing- decoding unit 14) have to temporarily
stop the decoding. Accordingly, at STEP S6, the demultiplexing-decoding
unit 14 stops decoding the encoded data. [0029] At STEP S7, under the
control of the controlling unit 16, the disc drive 12 and the stream buffer
13 read out the encoded data for all frames in the last GOP#N from the
DVD 11. The read out encoded data for all the frames in the last GOP#N
is stacked in the stream buffer 13. At STEP S8, the

demultiplexing-decoding unit 14 read€ buf the encoded data for all the p1 657
frames in the last GOP#N stacked in the stream buffer 13, separates the

encoded video data for |- picture and P-pictures included the.encodegl
fate gudoted 1he beplfatdfidEs %IElltla,eariill(:f1 (s)ul]topeue‘[rs1 thgg\/ll)deo signalsi3 for

the I-pictyres;and. P;pictures resulting: fiem the-deeodingdettheioutpue has
signal processing unit 15. [0030] At STEP S9, the controlling unit 36
menitots thel cdemuhiplexing ceaimg e AR 1470 GSRFMHY wheltrerdiiot® 0
b Semutplerogdseodnnt 8 decplo et e lity o
last pigtre has beemdecoded: \Whehe the:sentseliereunitd 6:determimes: rol
that the last picture has been decoded, the process proceeds to STEP
BF) tAESTER E00Ling unit 16. This causes the last picture to
be displayed on the television receiver or the like at the
subsequent stage. At STEP 511, t+he demultiplexing~-decoding
unit 14 stops decoding the encoded data. Accordingly, the
fast forward playback processing is finished.
[00311

As described above, when the fast forward playback is
performed in the DVD player 1, it is possible to display the
last picture of the last COP4N. However, as shown in Fig. 4,
the encoded video data of the I-pictures in the GOPs from
the GOP at which the fast forward playback is started to the
last GOP#N is stacked in the stream buffer 13, and is read
out and decoded. Then, the encoded video data for all the
frames in the last GOP#N is stacked, and the I-picture and
the P-pictures are decoded. Thus, since the encoded video
data of the I-picture in the last GOP#N is stacked in the
stream buffer 13 twice, display of the last picture is
delayed by a time period required for superfluous stacking.

This prevents a smooth screen switching when the fast

forward playback is performed.



the output signal processing unit 15 cancels the holding of its output
signal to the subsequent stage under the control of the controlling unit 16.
This causes the last picture to be displayed on the television receiver or
the like at the subsequent stage. At STEP 511, the
demultiplexing-decoding unit 14 stops decoding the encoded data.
Accordingly, the fast forward playback processing is finished. [0031] As
described above, when the fast forward playback is performed in the DVD
player 1, it is possible to display the last picture of the last GOP#N.
However, as shown in Fig. 4, the encoded video data of the I-pictusgs #1 ¢57
the GOPs from the GOP at which the fast forward playback is started to
p@%?,lg t GOP#N is stacked in the stream buffer 13, and is read out and
decoded. Then, the encoded video data for all the frames in the last
GOP#N ls stackedylae theskepicturerand phe Prpidtures arerdecoddd. it
Thus, since the encoded video data of the |-picture in the last GOP#N . is

adtPiPthe Stedhiiibr 13wics Sdispiy orithetast protdrehes COFFL-
slelavrdby 2 timeReried requined frsungriuaus stacking. ditds prevents

a smooth screen switching when the fast forward playback is performed.
DSD5ERECS7 {O082] tikewhise fwheh fastraverse playiieckdisgsariornedd,
it is possible to display the first i’cture of the first GOP#I. wever, a
ey CREIrS BT e BIShIdy SPUTE SiEfe° the smooth screéh

switching when the fast reverse playback is performed.
f0033]

Now, an example configuration that can implement smooth
screen switching during fast forward playback and fast
reverse playback will be described.

[0034}

Fig. 5 shows an example configuration of a video player
to which the present invention is applied. This video
player 30 plays back moving pictures (e.g., encoded data
that is encoded according to the MPEG2 format or the like)
recorded on a recording medium 31, such as an optical disc
{including a CD-ROM (Compact Disc-Read Only Memory) disc, a
DVD, and a Blu-ray Disc), a magneto-optical disc (including
an MD (Mini Disc)), or a semiconductor memory. The video
player 30 is capable of performing not only normal playback
but also special playback, such as fast forward playback and
fast reverse playback.

[0035]

The video player 30 includes a recording-medium drive



immediately prior to the first picture and the display of the first picture.

This also prevents the smooth screen switching when the fast reverse
playback is performed. [0033] Now, an example configuration that can
implement smooth screen switching during fast forward playback and fast
reverse playback will be described. [0034] Fig. 5 shows an example
configuration of a video player to which the present invention is applied.
This video player 30 plays back moving pictures (e.g., encoded data that

is encoded according to the MPEG2 farmat or the like) recorded on a
recording medium 31, such as an optical disc (including a CD-ROWNy5p1 657
(Compact Disc-Read Only Memory) disc, a DVD, and a Btu-ray Disc), a

Fnaggelg-ppligal dise (including ap MPMIPLRISE)). 3 semycondyctor,
memory. The video player 30 is capable of performing not only normal
splayback thutialse special gdayivack; siich¥Hs fast foravardrnplayback andn it
fast reverse playback. [0035] The \,/ideogplayer 30 includes a
Secording-mediif dilie 93 808188 7° 527 8 ¥ifedt buffr 4 data of

demyliiplexingsdacoding i34 an.QHBLESIEHaALRIAGESSIY Unit35, and
a controlling unit 36. The recording-medium drive 32 reads out encoded
sdtatacof the firovidg pictéfes fronh the recbrding edidndB Hallse stidam

buffer 33 buffers the read out encoded data. The
demultiplexing—decoéing ungt %ﬂ reads out the encoded data

from the stream buffer 33, separates encoded video data and
encoded audio data from the encoded data, and decodes the
encoded video and audio data. The output signal processing
unit 35 performs predetermined signal processing on video
signals and audio signals resulting from the decoding, and
ocutputs the processed signals to a subsequent stage. The
controlling unit 36 controls the recording-medium drive 32,
the stream buffer 33, the demultiplexing-decoding unit 34,
and the output signal processing unit 55.

[0036]

The demultiplexing-decoding unit 34 has a full frame
decoding mode for decoding I-, P-, and B-pictures composing
the moving pictures, an I-picture decoding mode for decoding
only the I-pictures, and an I/P-picture decoding mode for
decoding the I- and P-pictures. Also, by keeping the
decoding modes for each GOP that are specified by the
dontrolling unit 36 beforehand in an internal memory 34-1
and making reference thereto, the demultiplexing-decoding

unit 34 can shift among the decoding modes without stopping



demultiplexing-decoding unit 34 reads out the encoded data from the
stream buffer 33, separates encoded video data and encoded audio data
from the encoded data, and decodes the encoded video and audio data.
The output signal processing unit 35 performs predetermined signal
processing on video signals and audio signals resulting from the
decoding, and outputs the processed signals to a subsequent stage. The
controlling unit 36 controls the recording-medium drive 32, the stream
buffer 33, the demultiplexing-decoding, unit 34, and the output signal
processing unit 55. [0036] The demultiplexing-decoding unit 34 hagya fulk s~
frame decoding mode for decoding I-, P-, and B-pictures composing the
ovi ictures, an |-picture decoding mode for decoding only the
t-&cé&%%i%ﬁa fnrﬁﬁ?%i%ux} ‘decoding mode for decoding the I- and
(Bgactures. Also, by keeping the decoding modes for each GOP that are
specified by the controlling unit 36 beforehand in an internal memory 34-1

and MERIngYEfERhtEBeretbt (FE dbhTutifRRify-G8Loding™ thit's4 can

hift ameng the decoding modes,withoytstopping,; 24 S95R16aY the
Ps(g,)cc(;3 |ﬁ§%groggi$}lg. [0037] The controlling unit 3% includes a CPU
ofzenttaloRraeessing dnit)rorithadikes arais sdnnecksMtalén epération
inputting unit 38, a RAM 39, a ROM 40, and an input/outpg,g interface (I/F)
iﬂpﬂﬁéabﬁggBugqggrface {I/F) 41 through a bus .

[0038]

The.operation inputting unit 38 receives user's
operations, and outputs operation signals corresponding to
the user's operations to the controlling unit 36 through the
bus 37. The RAM 39 includes an SRAM, a DRAM, or the like,
and is used as a working area for the controlling unit 36.
The ROM 40 includes a flash memory such as an EEPROM, and
keeps control programs executed by the controlling unit 36
therein. The input/output interface interface 41
communicates predetermined data (for example, data for
updating the control programs kept in the ROM 40, etc.) with
external apparatuses not shown.
f0039]

Referring to a flowchart of Fig. 6, first fast forward
playback processing performed by the video player 30 will be
described next. When an operation to instruct the fast
forward playback is received from a user by the operation
inputting unit 38, and the operation signal corresponding to

the user's operation is supplied to the controlling unit 36



[0038] The operation inputting unit 38 receives user's operations, and
outputs operation signals corresponding to the user's operations to the
controlling unit 36 through the bus 37. The RAM 39 includes an SRAM, a
DRAM, or the like, and is used as a working area for the controlling unit

36. The ROM 40 includes a flash memory such as an EEPROM, and

keeps control programs executed by the controlling unit 36 therein. The
input/output interface interface 41 communicates predetermined data (for
example, data for updating the contraol programs kept in the ROM 40,

etc.) with external apparatuses nof shown. [0039] Referringtoa ¢u5p1457
flowchart of Fig. 6, first fast forward playback processing performed by

the video player 30 will be described next. When an operatign to instyy
the g forivard ‘b?afoF}acktil%lr%céﬁ/Se% oM a ﬁse?%?/ﬁ%co% rgﬁgég ¢

inputting unit 38, and the operation signal corresponding to the user's
operation is supplied to the controlling unit 36 - 25 S05P1657 through the
IbG& BY] this fast forward playback processing starts. [0040] At STEP

R LR e e e A
perfarmed by the sses onibheibasisof the prasenceyopabskace of the
forward playback, such as a stop operation, is performed by
the user on the basis of the presence or absence of the
operation signal from the operation inputting unit 38. If
the controlling unit 36 determines that the operation to
instruct finishing of the fast forward playback is not
performed, the process proceeds to STEP S2Z. At STEP 522,
the controlling unit 36 monitors the demultiplexing-decoding
unit 34 and the output signal processing unit 35 to
determine whether or not an I-picture included in the last
GOP#N has been output from the output signal processing unit
15 to a television receiver or the like at the subsequent
stage to be displayed. If the controlling unit 36
determines that the I-picture is not displayed, the process
proceeds to STEP S23.
(00417

At STEP 523, under the control of the controlling unit
36, the recording-medium drive 32 reads oult the encoded data
corresponding to the I-pictures arranged at the head of each
data stream for the corresponding predetermined number of

GOPs from the recording medium 31 in a playback oxrder. The



operation signal from the operation inputting unit 38. If the controlling unit
36 determines that the operation to instruct finishing of the fast forward
playback is not performed, the process proceeds to STEP S22. At STEP
S22, the controlling unit 36 monitors the demultiplexing-decoding unit 34
and the output signal processing unit 35 to determine whether or not an
I-picture included in the last GOP#N has been output from the output
signal processing unit 15 to a television receiver or the like at the
subsequent stage to be displayed. If the controlling unit 36 determines

that the I-picture is not displayed, the $¥ocess proceeds to STEP SszgSP},faS”f
[0041] At STEP S23, under the control of the controlling unit 36, the

recording-medium drive 32 reads out the encoded data_corresponding to
the: b pisttresarsdnged st dhe trevesoladémdata stivant 181 e~ >~

corresponding predetermined number, of GOPs ther. [ the
Aieti®31 Blﬁa?fié&?l&r&)é]r?u%% 556 S §|‘§?f%%g]’ regaod{%fggr%c?gded
g'%%atcﬁ%%%?”c@ﬂg tofhedRictuses is stacked inthestrensn bedferag: and
owever, concerning the last GOP#N, the encoded data for all frames is
repsbaeband stacked i dive BéaaT baffer 33. [0042] At STEP S24, the
controlling unit 36 notifies the demultiplexing-decoding unit 34 to operate
ih&h&4 picture decoding mode. Under the control of the controlling unit

36, At STEP $24, the controlling unit 36 notifies the
demultiplexing~decoding unit 34 to operate in the I-picture
decoding mode. Undex the control of the controlling unit 36,
the demultiplexing-decoding unit 34 reads out the encoded
data corresponding to the I-pictures stacked in the stream
buffer 33 in the stacked order; separates the encoded video
data from the encoded data, decodes the separated encoded
video data, and outputs I-picture video signals resulting
from the decoding to the outpul signal processing unit 35.
tUnder the control of the controlling unit 36; the output
signal processing unit 35 performs the predetermined signal
processing on the I-picture video signals, and outputs the
processed signals to the television receiver or the like at
the subseguent stage.

[0043]

Then, the process returns to STEP 521, thereafter the
foregoing process is repeated. By repeating the foregoing
process, only the I-picture in each GOP is decoded and
displayed on the television receiver or the like at the

subsequent stage. Meanwhile, at STEP $21, if the



the demultiplexing-decoding unit 34 reads out the encoded data
corresponding to the I-pictures stacked in the stream buffer 33 in the
stacked order, separates the encoded video data from the encoded data,
decodes the separated encoded video data, and outputs I-picture video
signals resulting from the decoding to the output signal processing unit

35. Under the control of the controlling unit 36, the output signal

processing unit 35 performs the predetermined signal processing on the
I-picture video signals, and outputs the, processed signals to the television
receiver or the like at the subsequent stage. [0043] Then, the procgssy ¢5
returns to STEP S21, thereafter the foregoing process is repeated. By

éﬁ%%’i%@% fg@??‘%% RIOCEsS: QY 1 lipigtuce in each GOR IS

ecoded and displayed on the television receiver or the like at the
subsequent stageh MeanwhileeatrSFEPb21aif the 1 2¥b SOEP 1657 as the
controlling unit 36 determines that the operation to instruct finishing of the

FaSFfoPREFE plfbacks sheh Shed skip bperatitht is pBFoRhRa% the

&géetggsp@geﬁggr%gs to STEP S30. [0044] Also, while repeating
the foregoing process, at STEP 522, if the controlling unit 36 determines

tivatathe I- picture included in the last GOP#N has been output from the
output signal processing unit 35 to the television receiver

Also, while repeating the foregoing process, at STEDR
522, if the controlling unit 36 determines that the I-
picture included in the last GOP#N has been output from the
output signal processing unit 35 to the television receiver
or the like at the subseqguent stage to be displayed, the
process proceeds to STEP S25.
f0045]

At STEP 3525, the output signal processing unit 35 holds
its output signal to the subsequent stage with the current
video signal (i.e., the I-picture in the last GOP#N). This
maintains a state in which the I-picture in the last GOP#N
is displayed on the television receiver or the like at the
subsequent stage.

[0046]

Up to this point, the demultiplexing=-decoding unit 34
has operated in the I-picture decoding mode, however,
hereafter the demultiplexing-decoding unit 34 shifts to the
I/P-picture decoding mode. As described above, when

shifting from the I-picture decoding mode to the I/P-picture

decoding mode, the demultiplexing—decoding unit 34 does not



or the like at the subsequent stage to be displayed, the process proceeds

to STEP S25. [0045] At STEP S25, the output signal processing unit 35
holds its output signal to the subsequent stage with the current video

signal (i.e., the I-picture in the last GOP#N). This maintains a state in

which the I-picture in the last GOP#N is displayed on the television

receiver or the like at the subsequent stage. [0046] Up to this point, the
demultiplexing-decoding unit 34 has operated in the I-picture decoding
mode, however, hereafter the demultiplexing-decoding unit 34 shifts to

the |/P-picture decoding mode. As described above, when shiftingsfpemi 57
the I-picture decoding mode to the I/P-picture decoding mode, the

Wenaultiplexirgrdeceding-uni 24 deesnetirg SHSPIE - hevedy siefes
the decoding processing if the decoding modes for each GOP have been
Brecterih adVahed sHBRRVef linaRBeduirenBEASE SSince TRe eiieEtiohbfthe

he decpding modes for each GOP has not heen made, the
e Boms i 54 PR AT S e Hasbdisges fox
dwnordioglyaf SJER &6, thademutiplexing-gecading- it 34istgpsnit
decoding the encoded data under the control of the controlling unit 36.
16047 MRS TEPESXA thé EohtrMind Andserrdtfes tHccordingly, at

STEP 8526, the demultiplexing-decoding unit 34 stops decoding
the encoded data under the contrel of the controlling unit
36.

[0G47]

At STEP 827, the controlling unit 36 notifies the
demultiplexing-decoding unit 34 to operate in the I/P-
picture decoding mode. The demultiplexing-decoding unit 34
reads out the encoded data for all the frames in the last
GOP#N stacked in the stream buffer 33, separates the encoded
video data for the I-picture and P-pictures included the
encoded data, deccdes the separated video data, and outputs
the video signals for the I-pictures and P-pictures
resulting from the decoding to the output signal processing
unit 35.

[0048]

At STEP 528, the controlling unit 36 monitors the
demultiplexing-decoding unit 24 to determine whether or not
the last picture of the moving pictures has been decoded,
and stands by until! determining that the last picture has

been decoded. When the controlling unit 36 determines that



demultiplexing-decoding unit 34 to operate in the I/P- picture decoding
mode. The demultiplexing-decoding unit 34 reads out the encoded data

for all the frames in the last GOP#N stacked in the stream buffer 33,
separates the encoded video data for the I-picture and P-pictures

included the encoded data, decodes the separated video data, and

outputs the video signals for the I-pictures and P-pictures resulting from
the decoding to the output signal processing unit 35. [00481 At STEP

528, the controlling unit 36 monitors demultiplexing-decoding unit 34

to determine whether or not the last picture of the moving picturesdias,{ g5+
been decoded, and stands by until determining that the last picture has

tk?l%erl gg EOB?%}M&%L@‘? 88@H°H‘QQ&&HE§6 g?éeggwgés@a{)iggeeds to

SO05P1657 the last picture has been decoded, the process proceeds to
SSEEPs329. ALSTHR S22 the tdutputsignal propessing unit 85icancelst 35
the holding of its output s!}&aal to the subsequent stage under the control

SRR itSIiRG Hitss. Ofhid tatddPiHe REPPRGUSLIBE ASRaFEY Tn
Jhefelevision receiver ot the like af the subseqyent stage+ At s TERS30,

the"demultiplexing-decoding unit 34 stops decoding the encoded data.
chaccardingly, thesfirs fastfosvard playbasklprooessing isdfirished i[0049]
According to the first fast forward playback processing

receilver or the like at the subsequent stade. At STEP S30,
the demultiplexing-decoding unit 34 stops decoding the
encoded data. Accordingly, the first fast forward playback
processing is finished.

[0649]

According to the first fast forward playback processing
described above, as shown in Fig. 7, concerning the GOPs
from the GOP at which the fast forward playback is started
to the GOP#(N-1) that is immediately prior to the last GOP#N,
the encoded video data of the I-pictures is stacked in the
stream buffer 33. Also, concerning the last GOP#N, the
encoded video data for all the frames is stacked in the
stream buffer 33. Thus, compared with a known DVD player 1,
since the I-picture in the last GOP#N is not read out and
stacked in the stream buffer 33 twice, a time period
required for the display of the last picture can be
shortened by a time period necessary for the superfluous
stacking.

{00501

Referring to a flowchart of Fig. 8§, fast reverse



described above, as shown in Fig. 7, concerning the GOPs from the GOP
at which the fast forward playback is started to the GOP#(N-1) that is
immediately prior to the last GOP#N, the encoded video data of the
I-pictures is stacked in the stream buffer 33. Also, concerning the last
GOP#N, the encoded video data for all the frames is stacked in the

stream buffer 33. Thus, compared with a known DVD player 1, since the
I-picture in the last GOP#N is not read out and stacked in the stream

buffer 33 twice, a time period required fot.the display of the last picture

can be shortened by a time period necessary for the superfluous sosp1657
stacking. [0050] Referring to a flowchart of Fig. 8, fast reverse - 30

S06RLER7 Rlaybask mroerssingResfasmedby theyvideo player 30 wihhe e
described next. When an operation to instruct the fast reverse playback is
JeesiEaefortthe-usdiisy tieoperatiohl tipttting Wi 38 tarid ehdast

operation sijgn rresponding to th user operatlo is sl lied to the
co‘rﬁ?rliﬁlm Si% %G%hro%g% qbus 3% ﬂns%st reversnéD l&gg eration
jnpeessing starts. §00531h AttSEEB4htthercaontepling @@ﬂr%@ﬂ@fﬁiﬂﬂ@(i‘So
whether or not an operation to instruct finishing of the fast reverse
HIGyWEEE 'StcPPES AtStBP operatioR Lisgserfernide byotier aderion tHe basikd

éﬁ}@%éﬂG%ﬁ@C%ﬁga§§en€§lft@gst reverse playvback processing
starts.
[0051]

At STEP S41, the controlling unit 36 determines whether
or not an operation to instruct finishing of the fast
reverse playback, such as a stop operation, is performed by
the user con the basis of the presence or absence of the
operation signal from the operation inputting unit 38. If
the contreolling unit 36 determines that the operation to
instruct finishing of the fast reverse playback is not
performed, the process proceeds to STEP $42. At STEP 342,
the controlling unit 36 monitors the demultiplexing-decoding
unit 34 and the output signal processing unit 35 to
determine whether or not the I-picture included in the first
GOP#1 has been output from the output signal processing unit
15 to the television receiver or the like at the subseguent
stage to be displayed. If the controlling unit 36
determines that the I-picture is not displayed, the process
proceeds to STEP S$43.

[6052]



operation signal from the operation inputting unit 38. If the controlling unit
36 determines that the operation to instruct finishing of the fast reverse
playback is not performed, the process proceeds to STEP 542. At STEP
542, the controlling unit 36 monitors the demultiplexing-decoding unit 34
and the output signal processing unit 35 to determine whether or not the
I-picture included in the first GOP#l has been output from the output

signal processing unit 15 to the television receiver or the like at the
subsequent stage to be displayed.mlfﬂe controlling unit 36 determines

that the I-picture is not displayed, the process proceeds to STEP 5&?51?1657
[0052] - 31 SO05P1657 At STEP S43, under the control of the controlling
unit 36, thesgeardina-medium dive 32 reads qutdhe encoded dale, ¢
corresponding to thé I-pictures arranged at the ead of éach “data stream
far, thereorresponrdingpredeterminednumbekak the GOPsdremdb@sd data
recording medium 31 in an order of the fast reverse playback. The read

oot eAEBERE dtat ColrBSpdnBingiehe IepitRres s stadkerl inape stfedmch

uffer 33. However, concerning the first GOP#1, the encoded data for all
oy b it R B B b R S

844, the contrallinghunit Sbonatifies thel demutiplexingrdecadingunit i34 to
operate in the I-picture

fast reverse playback. The read out encoded data
corresponding toe the I-pictures is stacked in the stream
buffer 33. However, concerning the first GOP#l, the encoded
data for all frames is read out and stacked in the stream
buffer 33.

10053]

At STEP S44, the contrelling unit 36 notifies the
demultiplexing-decoding unit 34 to operate in the I-picture
decoding mode. Under the control of the centrolling unit 36,
the demultiplexing-decoding unit 34 reads out the encoded
data corresponding to the I-pictures stacked in the stream
buffer 33 in the stacked order, separates the encoded video
data, decodes the separated video data, and outputs the I-
picture video signals resulting from the decoding to the
output signal processing unit 35. Under the contrel of the
controlling unit 36, the output signal processing unit 35
performs the predetermined signal processing on the I-
picture video signals, and outputs the processed signals to

the television receiver or the like at the subsequent stage.

[0054]



decoding mode. Under the control of the controlling unit 36, the
demultiplexing-decoding unit 34 reads out the encoded data

corresponding to the I-pictures stacked in the stream buffer 33 in the
stacked order, separates the encoded video data, decodes the separated
video data, and outputs the I- picture video signals resulting from the
decoding to the output signal processing unit 35. Under the control of the
controlling unit 36, the output signal processing unit 35 performs the
predetermined signal processing on the I picture video signals, and

outputs the processed signals to the television receiver or the like atihe; ¢57
subsequent stage. [0054) - 32 SO5P1657 Then, the process returns to

STEP§41, thateafier the, foteaqing processrisepeated By iepeating the
foregoing process, only the I-picture in each GOP is decoded and

Hisplayéd orpthectetevisionmaceiterdr the fikeaidhe isgbségudntstageny
Meanwhile, at STEP S41, if the controlling unit 36 determines that the
RperatSH 18 hétrhcEfidisRity BF the fast ?&%r@%léﬁb&&&"&?&?ﬁ 28%the

Slop operation, isperiarmad By Jhe Hsek, e Proeess (ProceedsioREEP
S50. [0055] Also, while repeating the foregoing process, at STEP S42, if
thb contreliingetipit 86 déteamities thatahe $TPiEtFrélinclutiedhin the first

GQPH s been outoy) from the, ouiput signa) progessing unit 33 10 the

instruct finishing of the fast reverse playback, such as the
stop operation, is performed by the user, the process
proceeds to STEP 350.

[0055]

Also, while repeating the foregoing process, at STEP
542, if the contrelling unit 36 determines that the I-
picture included in the first GOP#1 has been output from the
output signal processing unit 35 to the television receiver
or the like at the subsequent stage to be displayed, the
process proceeds to STEP S$45,

100586]

At STEP $45, the output signal processing unit 35 holds
its output signal to the subsequent stage with the current
video signal {i.e., the I-picture in the first GOP#1). This
maintains a state in which the I-picture in the last GOP#N
is displayed cn the television receiver or the like at the
subsequent stage.

[0057]

Up to this point, the demultiplexing-decoding unit 34



or the like at the subsequent stage to be displayed, the process proceeds
to STEP 545. [0056] At STEP 545, the output signal processing unit 35
holds its output signal to the subsequent stage with the current video
signal (i.e., the I-picture in the first GOP#1). This maintains a state in

which the I-picture in the last GOP#N is displayed on the television

receiver or the like at the subsequent stage. [0057] Up to this point, the
demultiplexing-decoding unit 34 - 33 S05P1657 has operated in the
I-picture decoding mode, however, hgreafter the demultiplexing-decoding
unit 34 shifts to the full frame decoding mode. As described aboves y#ierns s 7
shifting from the I-picture decoding mode to the full frame decoding

Haedsgpthe.demultiplexingrdecedingdinit. 34 Joes Relhave i, stap the
decoding processing if the decoding modes for each GOP have been
hﬁmé@ﬁﬁ atlvandembbWeavkrximdredenperitngaseisingé théicﬁrt‘effctm Gihe

od|ng modes for each GOP has not bee ma de, t
Ptlpffaxmg eec%%dr’}g%nnf ¥ has't8 ?eerﬁﬁorar’fy sf’op fﬁe d‘eqtg:}c%l nShlftmg
Fﬁaﬁwgﬁﬁﬂm4§$§{ﬁfésé@c6B@ﬂBUm@ﬁ@“@&d@ﬁ@dﬁulmnﬁﬁ%ﬁg0@§codlng

decoding the encoded data under the control of the controlling unit 36.
rfodsg] HeSTEPuSH TraftE pattirredidemaniblexAgtiecoding Baiv844A

é%quﬁﬁgnﬁgéggrﬁéSE%%&QQ??SEt@% the decoding modes for each
GOP have been directed in advance. However, in the current
case, since the direction of the decoding modes for each GOP
has not been made, the multiplexing-decoding unit 34 has to
temporarily stop the decoding. Accordingly, at STEP 546,
the multiplexing-decoding unit 34 stops decoding the encoded
data under the control of the controlling unit 36.

[0058]

At STEP S47, after putting the demultiplexing-decoding
unit 34 in a pause state (i.e., a state in which the
demultiplexing-decoding unit 34 is instructed tc stand by
after decoding only a first frame), the controliing unit 36
notifies the demultiplexing-decoding unit 34 to operate in
the full frame decoding mode. The demultiplexing-decoding
unit 34 reads out the encoded data for all the frames in the
first GOP#1 stacked in the stream buffer 33, starts decoding
the first picture, and outputs the video signal of the first
plcture (in current case, the B-picture) resulting from the
decoding to the output signal processing unit 35.

[G059]



demultiplexing-decoding unit 34 is instructed to stand by after decoding
only a first frame), the controlling unit 36 notifies the
demultiplexing-decoding unit 34 to operate in the full frame decoding

mode. The demultiplexing-decoding unit 34 reads out the encoded data

for all the frames in the first GOP#1 stacked in the stream buffer 33,

starts decoding the first picture, and outputs the video signal of the first
picture (in current case, the B-picture) resulting from the decoding to the
output signal processing unit 35. [Q059] - 34 S05P2657 At STEP S48,

the controlling unit 36 monitors the demultiplexing-decoding unit 343 p1 657
determine whether or not the first picture of the moving pictures has been

decoded,sapg stands by.until. detgimining thatithe dirstpictyeshas, been

decoded. When the controlling unit 36 determines that the first picture
deas: beeép decoded] Hre piocesspioceedstod STER 549, vt STER 49 not
the output signal processing unit 35 cancels the holding of its Oéltput

HignaitoitherutisBfuett SRGETTIEGR SRS D 1R BRTRIMG GRT36.

aHusSseauses e first picture to-hedigplaygdonthe telewsion; Fecelven Qs
the like at the subsequent stage. At STEP S50, the

hdemuttiptexing-deduing tinit 34 stopsldécatling e 3éncoded dates that

Accordingly, the fast reverse playback prqcessing is finished. J0060
R EeOrhTCH P e rB6r o HyBACK PFotestiy Process brocests to

cessing
STEP S49. At STEP 549, the output signal processing unit 35

cancels the holding of its output signal to the subsequent
stage under the control of the controlling unit 36. This
causes the first picture to be displayed on the television
receiver or the like at the subseguent stage. At STEP S50,
the demultiplexing-decoding unit 34 stops decoding the
encoded data. Accordingly, the fast reverse playback
processing is finished,

[0060]

According to the fast reverse playback processing
described above, as shown in Fig. 9, concerning the GOPs
from the GOP at which the fast reverse playback is started
toe the second GOP#2, the encoded video data of the I-
pictures is stacked in the stream buffer 33. Also,
concerning the first GOP#1l, the encoded video data for all
the frames is stacked in the stream buffer 33. Thus,
compared with a known DVD player 1, since the I-picture in
the first GOP#1 is not read out and stacked in the stream

buffer 33 twice, a time period required for the display of



described above, as shown in Fig. 9, concerning the GOPs from the GOP
at which the fast reverse playback is started to the second GOP#2, the
encoded video data of the I- pictures is stacked in the stream buffer 33.
Also, concerning the first GOP#1, the encoded video data for all the
frames is stacked in the stream buffer 33. Thus, compared with a known
DVD player 1, since the I-picture in the first GOP#l is not read out and
stacked in the stream buffer 33 twice, a time period required for the

display of - 35 S05P1657 the first pigture can be shortened by a time
period necessary for the superfluous stacking. [0061] Referring to@gspies7
flowchart of Fig. 10, second fast forward playback processing performed

dethe videaplayer.30 will Be dassribediext- When aa gperatin to
instruct the fast forward playback is received from a user by the
reperationynpottinghnit 88cahfdwrmepertationisignal corresponding to the
user's operation is supplied to the controlling unit 36 through the bus 37,
R St forward playback processing starts. [0062] At STEP S61, the

contrelling unit,36 potifies 1he Hemultiplexing-deepding sbid34 43 operate
in the I-picture decoding mode concerning the GOPs to the GOP#(N-1)
e |IR-pittersdecodingshedersorfcaming the 1ABEGOPEN. Thayer 30

w%.eir?ugigl%ggg-rdﬁggg IQ}%QQH 3%?I§teor§egghi§pneoggi€%g%nérc]) instruct the
fast forward playback is received from a user by the
operation inputting unit 38, and an operation signal
corresponding to the user's operation is supplied to the
controlling unit 36 through the bus 37, this fast forward
plavback processing starts.

[0062]

At STEP $61, the controlling unit 36 notifies the
demultiplexing-decoding unit 34 to operate in the I-picture
decoding mode concerning the GOPs to the GOP#(N-1) and the
I/P-picture decoding mode concerning the last GOP#N. The
demultiplexing-decoding unit 34 stores this notification in
the internal memory 34-1.

[0063]

At STEP S$62, the controlling unit 36 determines whether
or not the operation to instruct finishing of the fast
forward playback, such as the stop operation, is performed
by the user on the basis of the presence 6r absence of the
operation signal from the operation inputting unit 38. If

the controlling unit 36 determines that the operation to



the internal memory 34-1. [0063] At STEP S62, the controlling unit 36
determines whether or not the operation to instruct finishing of the fast
forward playback, such as the stop operation, is performed by the user on
the basis of the presence or absence of the operation signal from the
operation inputting unit 38. If the controlling unit 36 determines that the
operation to - 36 SO5P1657 instruct finishing of the fast forward playback
is not performed, the process proceeds to STEP S63. At STEP S63, the
controlling unit 36 monitors the demultiplexing-decoding unit 34 and the
output signal processing unit 35 to’déérr‘nine whether or not the "%iSE{!‘fsm
included in the last GOP#N has been output from the output signal
processing unit 15 to the television receiver or the |ike at the subseguent

STGE e GHSpIBYSASIT e TRRIIOHTTg AT 56" GORGRIRES thaf (1o
e . & £P S64.40064k 49,
gisyre s notdsplaed. e pracess proceads o 57

nder the control of the controlling unit 36, the ,
recording-maditfydiive 823@atsrdutthe drcodéeidatal BberespondritP b9
the I-pictures arranged at the head of each data stream forsgwe

BBirespondify PRAIRSTHRINe SR DEr Bf CEBBs #8ntthe recordihg
medivm, %i%ﬁ@%ﬂ@yhgfkéyge{ﬁghQIEQ@ﬁE%@”EQQ?QdEﬁain the last

corresponding to the I-pictures is stacked in the stream buffer 33. )
Elomveveracopeemningthhet from the output signal processing unit
15 to the television receiver or the like at the subseguent
stage to be displayed. If the controlling unit 36
determines that the I-picture is not displayed, the process
proceeds to STEP S564.
{0064]

At STEP S64, under the control of the controlling unitc
36, the recording-medium drive 32 reads out the enccded data
corresponding to the I-pictures arranged at the head of each
data stream for the corresponding predetermined number of
GOPs from the recording medium 31 in the playback order.
The read out encoded data corresponding to the I-pictures is
stacked in the stream buffer 33. However, concerning the
last GOP#N, the encoded data for all frames is read out and
stacked in the stream buffer 33.
[0065]

At STEP S65, the demultiplexing-decoding unit 34 reads
out the encoded data stacked in the stream buffer 33 in the
stacked order, decodes the encoded data according to the

decoding modes stored in the memory 34-1, and outputs the



last GOP#N, the encoded data for all frames is read out and stacked in

the stream buffer 33. [0065] At STEP S65, the demultiplexing-decoding

unit 34 reads out the encoded data stacked in the stream buffer 33 in the
stacked order, decodes the encoded data according to the decoding

modes stored in the memory 34-1, and outputs the - 37 SO05P1657 video
signals resulting from the decoding to the output signal processing unit 35.
Under the control of the controlling unit 36, the output signal processing
unit 35 performs the predetermined signal processing on the video

signals, and outputs the processed signals to the television receivgrepq 57
the like at the subsequent stage. [0066] Then, the process returns to

W EEE S8gnihereatier.the fgregoing pracessisqepsared (B repeating the
foregoing process, only the I-pictures in the GOPs'to the GOP#(N-1) are

segodedand displage duontthgbtelevisideretchiver onte ke at-te
subse&gent stage. The I-picture in the GOP#N is also decoded and

BB e iF tHEPteTevibion it aRE o this fIRE ht 1t StibSed el dtage”
Joeaohlie: AL STER S62rihe conliolling Upilsic. determings thal hiieo

operation to instruct finishing of the fast forward playback, such as the
stopjperatiod, isyparformed byrtheasserethespiooess proddetis-wl§TER on
§2§3J39§7lr the like at the subseguent stage.

[0066]

Then, the process returns to STEP 562, thereafter the
foregoing process is repeated. By repeating the foregoing
process, only the I-pictures in the GOPs to the GOP#(N-1)
are decoded and displayed on the television receiver or the
like at the subsequent stage. The I-picture in the GOP#N is
also deccded and displayed on the television receiver or the
like at the subsequent stage. Meanwhile, at STEP S62, the
controlling unit 36 determines that the cperation to
instruct finishing of the fast forward playback, such as the
stop operation, is performed by the user, the process
proceeds to STEP S69.

[0067]

Also, while repeating the foregoing process, at STEP
563, if the controlling unit 36 deterxmines that the I-
picture in the last GOP#N has been output from the output
signal processing unit 35 to the television receiver or the

like at the subsequent stage to be displayed, the process

proceeds to STEP 566.



Also, while repeating the foregoing process, at STEP S63, if the
controlling unit 36 determines that the I- picture in the last GOP#N has
been output from the output signal processing unit 35 to the television
receiver or the like at the subsequent stage to be displayed, the process
proceeds to STEP S66. - 38 S05P1657 [0068] At STEP S66, the output
signal processing unit 35 holds its output signal to the subsequent stage
with the current video signal (i.e., the I-picture in the last GOP#N). This
maintains a state in which the I-pictu e in the last GOP#N is displayed on
the television receiver or the like at the subsequent stage. [0069] ¢¢p1g57
Although the output signal processing unit 35 holds its output signal, the
@%g&tiplexing-decoding unit 34 continues decoding the I-picture and
-pictures in the GOP#N. [0070] At STEP 567, the controlling unit 36
monitors she pdemel|tiplexingsdecoding amifl 34 to deterinige wwhiethed oraiod s
the last picture of the moving pictures has been decoded, and stands by

i1 QRABHRI TG it the I35E RIS eett B8E0ded WHER =t
JSepirolling ynit 3§ determines fhat the Jastpictge hasdeengegodedying,
process proceeds to ‘STEP S68. At STEP S68, the output signall
mprocessing unis 85t eaneelsithethaldingrefiis-output sigridd¢o thet GOP#N
subsequent . .

is displayed on the television receiver or the like at the
subsequent stage.

[0069]

Aithough the output signal processing unit 35 holds its
output signal, the demultiplexing-decoding unit 34 continues
decoding the I-picture and P-pictures in the GOP#N.

[C070]

At STEP 867, the controlling unit 36 monitors the
demultiplexing~decoding unit 34 to determine whether or not
the last picture of the moving pictures has been decoded,
and stands by until determining that the last picture has
been decoded. When the controlling unit 36 determines that
the last picture has been decoded, the process proceeds to
STEP S68. At STEP S68, the ocutput signal processing unit 35
cancels the holding of its output signal to the subseguent
stage under the control of the controlling unit 36. This
causes the last picture to be displayed on the television
receiver or the like at the subsequent stage. At STEP 569,

the demultiplexing-decoding unit 34 stops decoding the

encoded data. Accordingly, the second fast forward playback



stage under the control of the controlling unit 36. This causes the last
picture to be displayed on the television receiver or the like at the
subsequent stage. At STEP S69, the demultiplexing-decoding unit 34

stops decoding the encoded data. Accordingly, the second fast forward
playback - 39 S05P1657 processing is finished. [0071] According to the
second fast forward playback processing described above, as shown in

Fig. 11, concerning the GOPs from the GOP at which the fast forward
playback is started to the GOP#(N-l% that is immediately prior to the last
GOP#N, the encoded video data of t 8 l-pictures is stacked in theg%g%alr@57
buffer 33. Also, concerning the last GOP#N, the encoded video data for

e}:ll théasfr%mes. IS S agl_%%qkeig the stream buffer 33. Accordingly, the I-picture
Bh%Re ast GOP#N 1§ ot read out and stacked twice, and the encoded

dataifor the last GOP#N is decoded only once. Also, the
demultiplexing-decoding unit 34 can shift among the decoding modes

withoBESEsPing thie deeediiy: Thbist aedmpared withthe affast forward
JPlayback E&O%%Sssc';@%baeé“%s fgriod.required foy the. display of the lash, ng

picture can” be shortened by a time period necessaryfor performing the
wafererentioned] prpReessinga00AR) ik herfastriosward playbagklpracessings

and the fast reverse playback processing described above can be
qﬁﬁﬂﬁgg to the GOP#(N-1} that is immediately prior to the
last GOP#N, the encoded video data of the I-pictures is
stacked in the stream buffer 33. Also, concerning the last
GOP#N, the encoded video data for all the frames is stacked
in the stream buffer 33. Accordingly, the I-picture in the
last GOP#N is not read out and stacked twice, and the
encoded data for the last GOP#N is decoded only once. Also,
the demultiplexing-decoding unit 34 can shift among the
decoding modes without stopping the decoding. Thus,
compared with the first fast foiward playback processing, a
time periocd required for the display of the last picture can
be shortened by a time period necessary for performing the
aforementioned processing.

[00672]

The fast forward playback processing and the fast
reverse playback processing described above can be applied,
for example, when moving pictures are played back at a speed
slower than the normal playback speed or when the moving

pictures are played back at the normal playback speed with

some frames skipped.



for example, when moving pictures are played back at a speed slower
than the normal playback speed or when the moving pictures are played
back at the normal playback speed with some frames skipped. - 40
S05P1657 [0073] The present invention can be applied to not only
playback-only apparatuses such as DVD players but also
recording-playback apparatuses such as DVD recorders, Blu- ray discs,
and hard disk recorders. [0074] Furthermore, the series of processing
described above can be executed by hardware or software. When the
series of processing is executed by égftv"ilare, programs constituting 657
software are installed to a computer built in dedicated hardware or, ?or
@mqle, a general-purpose personal computer or the like, capable of
xecuting various functions by installing various programs, and are
executgd. [3Q&RIntn thisepeciicatian, e siepsiexected on theigasis of
a program include processing that is executed sequentially in the
Riesdpiveis-erdlr, ansalsd chidé YstocessinghRhat v exéciel inlrtallel

Sulndyiduall, not necessarly, sequentall, 10076, Moreoyer g siondl,,
computer Yy p¥’ocess program, or istribution processing may be

expcuiedon thegprogramibyg k recorders.
[0074]

Furthermore, the series of processing described above
can be executed by hardware or software. When the series of
processing is executed by software, programs constituting
the software are installed to a computer built in dedicated
hardware or, for example, a general-purpose personal
computer or the like, capable of executing variocus functions
by installing various programs, and are executed.

[0075]

In this specification, the steps executed on the basis
of a program include processing that 1s executed
sequentially in the described order, and also iaclude
processing that is executed in parallel or individually, not
necessarily sequentially.

{0076]

Moreover, a signal computer may process the program, or
distribution processing may be executed on the program by
using a plurality of computers. Furthermore, the program

may be transferred to a remote computer and be executed.



using a plurality of computers. Furthermore, the program may be
transferred to a remote computer and be executed. - 41 S05P1657
CLAIMS 1. An image playback apparatus that plays back moving picture
data composed of a series of groups of picture data consisting of a
plurality of encoded picture data, the image playback apparatus
comprising: buffering means for buffering the moving picture data;
decoding means for reading out and decoding the moving picture data
buffered by the buffering means; oytalittigg means for outputting pictures
decoded by the decoding means to a subsequent stage; and controlling ;s -
means for controlling the buffering means to buffer, concerning a group of
picture data that is played back last, duriag a playback operation, at least
picture data located at the end in a playback order, and to buffer,
cancerningigEgeps b giciuke datseexcent fohthe gleyp ob pidturesdaias
that is played back last during the playback operation, picture data
H}?%%Féﬁ@?@ﬁﬁﬁmeﬂ%eﬁco%ﬁﬁd?ﬁeﬁ dSEORRD I Srededsuifig =2

JBRANSLQHecore, gancerning the-rgupatiRiciure.data that s playednage

back last during the playback operation, at least the picture data located
rAtthbaerid aptherplayback:orsder iangl:to decode, concerning the groups of

picture data except for the group of picture data that is played back last
é?ﬁ&ﬁﬁh&?ans £or buffering the moving picture data;

duﬁn&?ﬁ
decoding means for reading out and decoding the moving
picture data buffered by the buffering means:;
outputting means for outputting pictures decoded by the
decoding means to a subsequent stage; and
controlling means for
controlling the buffering means to buffer,
concerning a group of picture data that is played back last
during a playback operation, at least picture data located
at the end in a playback order, and to buffer, concerning
groups of picture data except for the group of picture data
that is played back last during the playback operation,
picture data encoded by a predetermined encoding method,
controlling the decoding means to decode,
concerning the group of picture data that is played back
last during the playback operation, at least the picture
data located at the end in the playback order, and to descode,
concerning the groups of picture data except for the group
of picture data that is played back last during the playback

operation, the picture data encoded by the predetermined -



operation, the picture data encoded by the predetermined - 42 S05P1657
encoding method, and controlling the outputting means to output,
concerning the group of picture data that is played back last during the
playback operation, at least the picture data located at the end in the
playback order, and to output, concerning the groups of picture data
except for the group of picture data that is played back last during the
playback operation, pictures corresponding to the picture data encoded
by the predetermined encoding methaod. 2. An image playback method for
an image playback apparatus havihg‘llguﬁering means for buffering

. . , . S05P1657
moving picture data composed of a series of groups of picture data
gngiﬂig ofe%Plgralitng encoded picture data, decoding means for
reaé)ing tan aetoalng the moving picture data buffered by the

buffering means and QLYpLting-Mepnsdon gUERLRY Pictyres decoded
by the decoding means to a subsequent stage, the image playback
HRSRDETCAHpHBMgTSteps afieantrsllifg the Hutfering mbanetoladfier,

Jg%l%ewigogag rg%%ugo o; % tstétrcekdata tha;fgs glaygg qaeck I@sggc%zr%nlgig re

opera 5
ybac ation, a plctu]?e data focatéd atthe en ayback
axdar, ehekiocbuier, eeacering ngrond syaf Djeiee: dataiexcephtor the output,
group of picture data - 43
concerning the groups of picture data except for the group
of picture data that is played back last during the playback

operation, pictures corresponding to the picture data

encoded by the predetermined encoding method.

2. An image plavback method for an image plavback
apparatus having
buffering means for buffering moving picture data
composed of a series of groups of picture data consisting of
a plurality of encoded picture data,
decoding means for reading out and decoding the moving
picture data buffered by the buffering means, and
outputting means for outputting pictures decoded by the
decoding means to a subsequent stage, the image playback
method comprising the steps of:
controliing the buffering means to buffer,
concerning a group of picture data that is played back last
during a playback operation, at least picture data located
at the end in a playback order, and to buffer, conceraning

groups of picture data except for the group of picture data



SO05PI657 that is played back last during the playback operation, picture
data encoded by a predetermined encoding method; controlling the
decoding means to decode, concerning the group of picture data that is
played back last during the playback operation, at least the picture data
located at the end in the playback order, and to decode, concerning the
groups of picture data except for the group of picture data that is played
back last during the playback operation, the picture data encoded by the
predetermined encoding method; and controlling the outputting means to
output, concerning the group of pié’tu?‘é data that is played back last
during the playback operation, at least the picture data located at the ahd ©°7
in the Iaybfck order, and to output, concerning the groups of picture

HARL exBePBr oy the 6 0p SFictirs Hata Bt i8 Hiatdts balk 12& diig the
plavhack gperationRIelIres corespending,to.he Riclwe;data,enceded

by the predetermined encoding method. 3. A program for controlling an
image playbaektappadrangs thaevidg boffenagmaeans for bafferdng moving

icture data composed of a series of groups of picture data consisting, of
SOy 07 cHEBIRH BIETE G HEGodNG MERAS foFreauig St an

deseding-the;maving 1 44 200RISS 7 pictyre data buffered by therure
buffering means, and
data located at the end in the playback order, and to decode,
concerning the groups of picture data except for the group
of picture data that is played back last during the playback
operation, the picture data encoded by the predetermined
encoding method; and

controlling the outputting means to output,
concerning the group of picture data that is played back
last during the playback operation, at least the picture
data located at the end in the playback order, and to output,
concerning the groups of picture data except for the group
of picture data that is played back last during the playback

operation, pictures corresponding to the picture data

encoded by the predetermined encoding method.

3. A program for controlling an image playback apparatus
having
buffering means for buffering moving picture data
composed of a series of groups of picture data consisting of
a plurality of encoded picture data,

decoding means for reading out and decoding the moving



outputting means for outputting pictures decoded by the decoding means

to a subsequent stage, the program allowing a computer to execute a
process comprising the steps of: controlling the buffering means to buffer,
concerning a group of picture data that is played back last during a
playback operation, at least picture data located at the end in a playback
order, and to buffer, concerning groups of picture data except for the

group of picture data that is played back last during the playback

operation, picture data encoded by a predetermined encoding method;
controlling the decoding means to decode, concerning the group o%@iggirgsv
data that is played back last during the playback operation, at least the

e daia Jocaled 2L thg a1l i he plavback arder, and (g gecode,

3 eans, angd .
concerning the groups of picture data except fo the group of picture data

that is;playetidiack lastgsringr the playbackpperatiorctheipicbdeddata the
encoded by the predetermined encoding method; and controlling the -
BipHitig Means th@patbesAtemiing Bidgrol of prigreBafaltafidy 2

Rayed back last during the playback gperation, at least the pigture data
located at the end in the playback order, nd to 0 tput, concerning the
groups of picturerdataiexcepidon e grau;- 42aHOTRI1657 of picture
data that is played back last during the playback operation, pictures

QRﬁﬁiﬁKNﬁmﬁiﬁfﬂ%9%kﬁuﬁ?ﬂ%ﬂiOf picture data that is plaved

back last during a playback operation, at least picture data
located at the end in a playback order, and to buffer,
concerning groups of picture data except for the group of
picture data that is played back last during the playback
operation, plcture data encoded by a predetermined encoding
method;

controlling the decoding means to
decode, concerning the group of picture data that is played
. back last during the playback operation, at least the
picture data located at the end in the playback order, and
to decode, concerning the groups of picture data except for
the group of picture data that is played back last during
the playback operation, the picture data encoded by the
predetermined encoding method; and

controlling the outputting means to output,
concerning the group of picture data that is played back
last during the playback operation, at least the picture
data located at the end in the playback order, and to output,

concerning the groups of picture data except for the group



encoded by the predetermined encoding method. 4. An image playback
apparatus that plays back moving picture data composed of a series of
groups of picture data consisting of a plurality of picture data, each of
which is classified into one of an I(Intra-coded)-picture, a
P(Predictive-coded)-picture, and a B(Bidirectionally
Predictive-coded)-picture, the image playback apparatus comprising:
buffering means for buffering the moving picture data; decoding means

for reading out and decoding the moving picture data buffered by the
. ) . -, 459 . )
buffering means; outputting means for outputting pictures decoded

. : 1657
decoding means to a subsequent stage; and controlling means for, wﬁen

special pla different from nhormal playback, in a forward.direction is
o] l}?&gttgléx% %%l% 'lf:%[ﬁ% blquféDPa EEC? t?ac){( ala T c?r Tl ghe Eiagty ack

NS s controﬁing rfing means to bu er, éloﬁ'"ceqrnlng a
Sreupf Qicture deta-isaqnrmalylayback sderallthetpietiredata, and

to buffer, concerning groups of picture data except for the last group of
Pierredddta, paft srpdslietitetdtashcbdintPatieblepicture data
classified into the I-pictures, - 46 SO05P1657 controlling the decoding
means to decode, concerning the last group of picture data, the picture
data classiiegdetapthe/bpicturgs.arthauR-piskires 1art te A9caedsring
concerning the groups of picture data except for the
picture data composed of a series of groups of picture data
consisting of a plurality of picture data, each of which is
classified into one of an I{Intra-coded)-picture, a
P{Predictive~coded)~picture, and a B{Bidirecticnally
Predictive-coded)~picture, the image playback apparatus
comprising:

buffering means for buffering the moving picture data;

decoding means for reading out and decoding the moving
picture data buffered by the buffering means;

outputting means for ocutputting pictures decoded by the
decoding means to a subsequent stage; and

controlling means for,

when special playback, different from normal playback,
in a forward direction is instructed,

controlling the buffering means to buffer,

cencerning a last group of picture data in a normal pliayback
order, all the picture data, and to buffer, concerning
groups of pilcture data except for the last group of picture

data, part of the picture data including at least picture

data classified into the I-pictures,



last group of picture data, at least the picture data classified into the
I-pictures, and controlling the outputting means to output, concerning the
last group of picture data, at least a last picture of moving pictures, and to
output, concerning the groups of picture data except for the last group of
picture data, at least pictures corresponding to the I-pictures, whereas
when the special playback, different from the normal playback, in a

reverse direction is instructed, controlling the buffering means to buffer,
concerning a first group of picture glag% in the normal playback order, all

the picture data, and to buffer, concerning groups of picture data exeepf ¢« -
for the first group of picture data, part of the picture data including at least

the picture dafa clgssified inja the Lpigtires,ganirolling dhe gegoding

means to decode, concerning the first group of picture data, at least
quicttrendatp carespendiggdora fisstyicture of dae smovihg pictutes;e andtta
decode, concerning the groups of picture data except for the first group of

igfiirbidad, Ablkast e pidtard- Ui Gdsdificd B RS Hficurésakd -
o Q?%Q?Ze‘i‘i’ﬁﬁﬁgj'i@ﬁéh?PéﬁBHttE@ means to quiput, concemiag.they,

first group of picture data, at least the first picture of moving pictures, and
ltesautputugoncerpingt the gdaups of pictues datahexgeipt forthelfitst group
S D gaa 2 least the pices Soresponding to the |

contreolling the outputting means to output,
concerning the last group of picture data, at least a last
picture of moving pictures, and toc output, concerning the
groups of picture data except for the last group of picture
data, at least pictures corresponding to the I-pictures,

whereas when the special playback, different from the

normal playback, in a reverse direction is instructed,

controlling the buffering means to buffer,
concerning a first group of picture data in the normal
playback order, all the picture data, and to buffer,
concerning groups of picture data except for the first group
of picture data, part of the picture data including at least
the picture data classified into the I-pictures

controlling the decoding means to decode,
concerning the first group of picture data, at least picture
data corresponding to a first picture of the moving pictures,
and to decode, concerning the groups of picture data except
for the first group of picture data, at least the picture

data classified into the I-pictures, and



pictures. 5. The image playback apparatus according to Claim 4, wherein
the controlling means specifies picture types to be decoded for each
group of picture data, and notifies the decoding means of the picture
types to be decoded in advance, and wherein the decoding means reads
out and decodes the moving picture data buffered by the buffering means
according to the notification from the controlling means. 6. An image
playback method for an image playback apparatus having buffering
means for buffering moving picture data composed of a series of groups

of picture data consisting of a pIuréIit‘%/?onicture data, each of Whi%§91657

classified into one of an I-picture, a P-picture, and a B-picture, decoding
means for readin t.and decoding the moving picture data buffered by
the bufferiné: %lgégr?g, ane - eS%%%i%%f%%tB%t fﬁsgj means for tcil'Jtputting
picivees degodad byither dgeedind-means:iora suhsaquent stage: thee
image playback method comprising the steps of: when special playback,
Hiffértent $oi Tormal prayibee ko linta ferivard dirdetiopuis itruedcerning

tcggtrollin ;_Sh_eOQUffgri %lr%%to buffer, c ncertr}iing g.lasttgrou

Yo c@ gne except r i T u0f0¥
plctu?e data in a norma p?ay ack oraeﬁ all the plc?ure dra%a, Ad 16 bu fer,

EoBeemiNgata, at least the pictures corresponding to the I

pilctures.

5. The image playback apparatus accerding te Claim 4,

wherein

the controlling means specifies picture types to be
decoded for each group of picture data, and notifies the
decoding means of the picture types to be decoded in advance,
and wherein

the decoding means reads out and decodes the moving
picture data buffered by the buffering means according to

the notification from the controlling means.

6. An image playback method for an image playbhack
apparatus having
buffering means for buffering moving picture data
composed of a series of groups of picture data consisting of
a plurality of picture data, each of which is classified
into one of an I-picture, a P-picture, and a B-picture,
decoding means for reading out and decoding the moving

picture data buffered by the buffering means, and



groups of picture data except for the last group of picture data, part of the
picture data including at least picture data classified into the I-pictures;
controlling the decoding means to decode, concerning the last group of
picture data, the picture data classified into the I-pictures or the
P-pictures, and to decode, concerning the groups of picture data except
for the last group of picture data, at least the picture data classified into
the I-pictures; and controlling the outputting means to output, concerning
the last group of picture data, at least a last picture of the moving

pictures, and to output, concerning-the®groups of picture data except for

the last group of picture data, at least pictures corresponding to the?floF1657

pictures, whereas when the special playback, different from the normal

playb&BkS T BreverBe e chion is Histitictéd @é%@ﬁpias?ce&ﬁﬁomﬁgthe
the-butfgrngdugans fo buffer.concerping g first Q@élpi%%gt%%ﬂ%&

the normal playback order, all the picture data, and to buffer,” concerning
graupsiotpigiuresdata exeepifeptheofirst group of picture data, part of the
picture data including at least the picture data classified into the

|-pictutEETeoPSIAYG the By Meahttdteddtd® EGHERhiRy hePRISE
group ef pictute data. &t Jeastipicture (Jata.corresponding to a first picture

of the moving pictures,
contrelling the buffering means to buffer,

concerning a last group of picture data in a normal playback
order, all the picture data, and to buffer, concerning
groups cof picture data except for the last group of picture
data, part of the picture data including at least picture
data classified into the I-pictures;

contrelling the decoding means to decode,
concerning the last group of picture data, the picture data
classified into the I-pictures or the P-pictures, and to
decode, concerning the groups of picture data except for the
last group of picture data, at least the picture data
classified into the I-pictures; and

controlling the outputting means to output,
concerning the last group of picture data, at least a last
picture of the moving pictures, and to output, concerning
the groups of picture data except for the last group of
picture data, at least pictures corresponding to the I-
pictures,

whereas when the special playback, different from the

normal playback, in a reverse direction is instructed,



and to decode, concerning the groups of picture data except for the first
group of picture data, at least the picture data classified into the

I-pictures; and controlling the outputting means to output, concerning the
first group of picture data, at least the first picture of the moving pictures,
and to output, concerning the groups of picture data except for the first
groups of picture data, at least pictures corresponding to the I-pictures. 7.

A program for controlling an image playback apparatus having buffering
means for buffering moving picture data composed of a series of groups

of picture data consisting of a pluralififof-picture data, each of which is
classified into one of an I-picture, a P-picture, and a B-picture, - 50 0°PL1657

S05P1657 decoding means for reading out and decoding the moving
picture dataBifEre by Ihé BaffeRh§ Théafsmead dutbuting hiéans for

Qutputting pictures decoded by the decading means o a;suhsggyent

stage, the program allowing a computer to execute a process comprising

rhe gtepsk ofinken spetiallplaylbiack; different frommdormabplaidack, in a
forward direction is instructed, controlling the buffering means to buffer,

TIRCRIING SR HYrEup o Eore Baf it $ioTART pfabddke ofdés tallthghP
fﬁ%{%@@{% and to buffer, congaraing; groyrs Qf picture-data excent k. st

ast group of picture

the picture data classified into the I-pictures;

contrelling the decoding means to decode,
concerning the first group of picture data, at least picture
data corresponding to a first picture of the moving pictures,
and to decode, concerning the groups of picture data except
for the first group of picture data, at least the picture
data classified into the I-pictures; and

controlling the outputting means to output,
concerning the first group of picture data, at least the
first picture of the moving pictures, and to output,
concerning the groups of picture data except for the first

groups of picture data, at least pictures corresponding to

the I-pictures.

7. A program for controlling an image playback apparatus
having
buffering means for buffering moving picture data
composed of a series of groups of picture data consisting of
a plurality of picture data, each of which is classified

into one of an I-picture, a P-picture, and a B-picture,



data, part of the picture data including at least picture data classified into

the I-pictures; controlling the decoding means to decode, concerning the
last group of picture data, the picture data classified into the I-pictures or

the P-pictures, and to decode, concerning the groups of picture data

except for the last group of picture data, at least the picture data

classified into the I-pictures; and controlling the outputting means to

output, concerning the last group of the picture data, at least a last

picture of the moving pictures, and to output, concerning the groups of
picture data except for the last group ot picture data, at least pictures
corresponding to the I-pictures, - 51 S05P1657 whereas when the?02F1657

special playback, different from the normal playback, in a reverse .
directi6fs & HtAUCIEA PEorPallinG TR MUfRHngARRaR8 I8 hferthe moving

sanserping.a fistaraun alpighure, data o fhe noimal playbagk order, all

e picture data, and to buffer, concerning groups of picture data except
for thedirsbgrougm ofpietuse tlata cpantof the picture:datsinbtudingdtigasthe
the picture data classified into the I-pictures; controlling the decodin

\ g .
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decode, concerning the groups of picture data excépt
when special playback, different from normal playback,

in a forward direction is instructed,

controlling the buffering means to buffer,
concerning a last group of picture data in a normal playback
order, all the picture data, and to buffer, concerning
groups of picture data except for the last group of picture
data, part of the picture data including at least picture
data classified into the I-pictures;

contreolling the decoding means to decode,
concerning the last group of picture data, the picture data
classified into the I-pictures or the P-pictures, and to
decode, concerning the groups of picture data except for the
last group of picture data, at least the picture data
classified inte the I-pictures; and

controlling the outputting means to output,
concerning the last group of the picture data, at least a
last picture of the moving pictures, and to output,.

concerning the groups of picture data except for the last

group of picture data, at least pictures corresponding to

the I-pictures,



for the first group of picture data, at least the picture data classified into
the I-pictures; and controlling the outputting means to output, concerning
the first group of picture data, at least the first picture of the moving
pictures, and to output, concerning the groups of picture data except for
the first group of picture data, at least the pictures corresponding to the
[-pictures. - 52 S05P1657 ABSTRACT The present invention relates to
an image playback apparatus and method, and a program for enabling a
quick display of a last picture of moving pictures during fast forward
playback as well as a first picture of e moving pictures during fast
reverse playback. Concerning GOPs from a GOP at which the fas§0591657
forward playback is started to a GOP#(N-1) that is immediately_prior t%a
last GOP#K: ericodedilides RRita of |IPpRYNES s stadketFiTrd stredi =1

buffer, whereas concerning_the last GOP#N, the encoded.videe data of
nfiFfEmeRbeY t%l%lgédjiﬁ the stream bu e??‘%lg the last GOP#N, only I-

pictures are.degadad ang displayeds Fheneafierathe |€pidtureand the
P-pictures in the last GOP#N is decoded, and only the last picture HIS
displayednThe presedt ventoAt cBA B EFpIRRID BYD PlayktE i the

g%gyback order, all the picture data, and to buffer,
concerning groups of picture data except for the first group
of picture data, part of the picture data including at least
the picture data classified into the I-pictures;

controlling the decoding means Lo decode,
concerning the first group of picture data, at least picture
data corresponding to a first picture of the moving pictures,
and to decode, concerning the groups of picture data except
for the first group of picture data, at least the picture
data classified into the I-pictures; and

controlling the outputting means to output,
concerning the first group of picture data, at least the
first picture of the moving pictures, and to output,
concerning the groups of picture data except for the first
group of picture data, at least the pictures corresponding

to the I-pictures.



S05P1657

ABSTRACT
The present invention relates to an image playback apparatus
and method, and a program for enabling a gquick display of a
last picture of moving pictures during fast forward playback
as well as a first picture of the moving pictures during
fast reverse playback. Concerning GOPs from a GOP at which
the fast forward playback is started to a GOP#(N-1} that is
immediately prior to a last GOP#N, encoded video data of I-
pictures is stacked in a stream buffer, whereas concerning
the last GOP#N, the encoded video data of all frames is
stacked in the stream buffer., To the last GOP#N, only I-
pictures are decoded and displayed. Thereafter the I-
picture and the P-pictures in the last GOP#N is decoded, and
only the last picture is displayed. The present invention

can be applied to DVD players or the like.



