- 1 DESCRI PTI ON SO5P1657 | MAGE PLAYBACK APPARA
- METHOD, AND PROGRAM Techni cal Field [0001] TheTUS AP
present invention relates to i mage pl ayback

appar at uses and nethods, and progranms. Mre
particularly, the present invention relates to an

i mge pl ayback apparatus and method, and a program

for enabling a quick display of a last picture of
nmoving pictures at the end qf fast forward playback

and a first picture of the noving pictures at thesosruks7
of fast reverse playback, when the fast forward

pl ayback or the fast rever |.ayback of. encoded
noving pictures is per?%§9é§§ﬂ%ggckground Art [0002]

Suppose _t ha I a fa r
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Experts G oup) 2 format recorded on recordi ng nedi a,
such as, for exanple, DVDs (Digital Versatile D scs)

dompethor reshaln the fast forward playback, the

noving pictures are played back in a forward

gioceqtion at a speed faster than a normal playback

speed, whereas in the fast reverse pla baq# tQ%
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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
[0002]

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.




SO5P1657 [0003] Fig. 1 shows an exanple of a
structure of noving pictures in MPEQ fornmat recorded
on a DVD or the like. A series of the noving pictures
consists of a plurality of GOPs (G oups of Pictures).
The el ements of series of GOPs are referred to as
GOP#| , 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#1l is the2f+rst picture of the

novi ng pictures, and the last picture in the GOP#HYIPI 657
the last picture of the noving pictures. A single GOP
rboetudes a plurality of (for exanple, 15) pictures,
and pl ayback tinme of the single GOP corresponds to
appreixi. mat ehywd). in secapde of 090 rutatlit epbt Mbing
conposing a single GOP is classified into one of an

: p%?‘ilﬂter% A@odE8B2petrate, reror(iPdedi cd i DA codédp- 1ike. A

cture, and a B(Bidjrectionally
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afé(pﬁé‘fe‘%freﬁh%opgé"@éﬂ’#ﬂ @OP@thG'éﬁﬁb’ COW@@P#‘Q\I—tﬂe and
singl'e GOP are arranged in a’ playback Order’ of,

- cexanren 2Be BBrsdlGoBBin ﬁBplgﬁoa&B,orQ:%r.lOEhuﬁ-ﬂ-Bthe

12B, 13P, 14B, and 15B, where nunerals preceding "I",
fipgt metuBe ihnthe 3@P#dn ior tee first detctuster e@inthd n

other words, in the data stream each picture data is
mOFh GEE LR CE hed s ddie dRStipicogre 3@ the GEBINGE @

laé% pldtu%gpoflggg égginglggct%ﬁgg ) ﬁ351ngle GOP includes

a plurality of (for example, 15) pictures, and playback time

0f the single GOP corresponds to approximately 0.5 second.

[6004]

Each picture composing a single GOP is classified into
one of an I(Intra-coded)-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, 10P, 11B, 12B,

13P, 14B, and 15B, 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, 3B, 4P, 5B, 6B, 7P, 8B, 9B, 10P, 11B, 12B, 13P, 14B,




SO05P1657 and 15B. [0005] Wen fast forward playback
or fast reverse playback of noving pictures recorded
on a DVD is perforned usi ng known DVD players, many
DVD pl ayers are configured to play back only

| -pictures anong |-pictures, P-pictures, and

B- pi ctures conposi ng noving pictures (see, for
exanpl e, Patent Docunent 1). [0006] [Patent Documnent
1] Japanese Unexamn ned Patedt- Application Publication
2001- 211405 Di scl osure of Invention Problens to B95P1657
Sol ved by the Invention [0007] Concerning known DVD
apbaysgs that play back only |- pictures during fast
forward playback or fast reverse playback, there are
(ppob] ens that a last picture of noving pictures is
not di splayed when the fast forward pl ayback reaches
t he W@ éRsthéommadchglpivbrakesr fart aleygraefplayback of

icture of the noving pictures iis not_ displayed when

PR RGP AP BOFISY (RcR PYRChBSPTHOBEG HALHG Brovm
Dﬁﬁgp%¥y5¥%gngh%tpoor sab[%kgsl nf{n%%%%to[866§]bécﬁ
.oﬁpﬁPﬂﬁﬁktures 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
[3007]

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 alsc a first
picture of the moving pictures is not displayed when the
fast forward playback reaches the beginning of the moving
pictures. . Accordingly, there is a disadvantage of poor
usability for users.

[0Q08]




The present invention is made in view of these
circunstances. Thus, it is an object of the present
invention to enable a quick display of the |ast

pi cture of the noving pictures during the fast forward
pl ayback and the first picture of the noving pictures
during the fast reverse playback. Means for Sol ving
the Problens [0009] A first inage playback apparatus
according to the present -i avention includes:
buffering means for buffering noving picture datsj5pP1657
decodi ng neans for reading out and decoding the
noviTHe pirebbhe fatah i esefaly 16 uf Ler Lhgse means;
out putting nmeans for outputting pictures decoded by

cl heunetcodiasg nEhns, t - aisuhsefgyent of ages pardent
controlling neans for controlling the buffering nmeans
ippepiFdrerto e@éhé%mucnglcac gh@@éamfopu%hmrl@ﬂapacmm %

ﬁ dﬁed back | ast dur a playback oper at.i on,
VI PUCEUHST LSO dde dRSEnEORRE] ﬁléyﬁﬁsk;b%%@ the

f%?ﬁ exceptt?o?‘g{l%emdg‘?lgol?g%el%nwc?ur (lj{a)cr’t t%f %I g u£§verse

phhayg£d back |ast during the pl ayback operati on,
pi cture data encoded by a predeterm ned encodi ng
Meetihothr seoringl thagpidm adecodi ng nmeans to decode,
concerning the group of picture data that is played
[6@@k] | ast during the playback operation, at |east the
picture data |ocated at the end in the playback
Cordér FIEal PR dddyPashneBPAT g RECorgingoEp1E5y

present invention includes: 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 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 decode, concerning the




groups of picture data except for the group of picture
data that is played back |ast during the playback
operation, the picture data encoded by the
predet erm ned encodi ng nethod, and controlling the

out putting neans to output, concerning the group of
picture data that is played back last during the

pl ayback operation, at |east the picture data | ocated
at the end in the playbaeksorder, and to out put,
concerning the groups of picture data except forsgdraess7
group of picture data that is played back |ast during
gbbEoP| Sy RACk uPBCHALE Ahicer LU BRe COFEESRANGLRYL O dd&
pi cture data encoded by the predetermned encodi ng
thet hiod.pla@@#0bach figistaurtage tptayhamadetdpedation, the
according to the present invention includes the steps
pPatturpmatel EnagdedfBerilng predase rmimdslifdnerodiognoetinédg
a group of picture data that is played back | ast
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cated at. the_end in a playback order, and_t uffer,
"tic]:%n%rec?urﬂ 56 Brohpss o(il‘lancpai & ﬁgelaa]? Jaa%%fgéjﬁtc gf‘s?hguﬁ%p

tRf piRiElukeofat 2 fhat JESIQEQMGQth&Kﬁ! gd%$5299c£€5a at

pl ayback operation, picture data encode
tips edet ehntRedpeaget NG rdeet hada €odUdd, Ngodeesgimg the
nmeans to decode, concerning the group of picture data
gtdhs iof pliayede béxta leastepdufongtiideyrqupayliapkcture data
operation, at |east the picture data |ocated at the

thad iisn PlREed| ByPacker deringnthe o kpededk, operetieiing
t he roups of picture data exce t(Ior t he group of
pJp? L'trl?%e cagfgspotgélrgbgﬁlég? picture data encoded by the
predetermined encoding method.
(0010]
A first image playback method according to the present
invention includes the steps of: controlling 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 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
predet erm ned encodi ng nmethod; and controlling

out putting nmeans to output, concerning the group of
picture data that is played back [ ast during the

pl ayback operation, at |least the picture data | ocated

at the end in the playback order, and to out put,
concerning the groups of picture data except for the
group of picture data that 1s played back |ast dggisigs?

t he pl ayback operation, pictures corresponding to the
pi cture data encoded b

y the predeterm ned [
thethéd. PLapad [pack 1esEstuptiyrtdn & ééfglafzﬁgo?e‘%%tqﬂé’ﬂg the
present inventio [ C OcEXEGME n2thod;
%&é?sd?ﬁﬁl?fb‘?%gedt% g%%pgre%‘f‘@géngﬁte?oﬁg?ng bgﬁfferiong
means r | N0ards 1 Qryppal, pbeticmichat &he
3W$ZFOP§98F§£%§ ?ﬁﬁ?%Qﬁgé? during a pFﬁyback oper ati on,
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p

ayback order, and to buffer, concerni ng gr oups of h
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is played back | ast during _the playback operat.i

@ictior shdaphayerdodedesy én‘ﬁr%‘ae‘f%%bcneﬁogﬁ%%n the
met hod; controlli decodin ecede; dat
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ata except for the group of picture data that is

Pravad haskd- edco®NEPhEERod.
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A, first program according to the present invention
‘allows a computer to execute a process including the steps
of: controlling 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 operatiom, picture data
‘encoded 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 that is played back




| ast during the playback operation, the picture data
encoded by the predeterm ned encodi ng nethod; and
controlling outputting nmeans to output, concerning

the group of picture data that is played back | ast
during the playback operation, at |east the picture
data located at the end in the playback order, and to
out put, concerning the groups of picture data except
for the group of picture daffa-that is played back

| ast during the playback operation, pictures S05P1657
corresponding to the picture data encoded by the
1psedeteidg ned ensoeidg op®idtadn, [ 904 2} icdutet BELE E8toded
i mage pl ayback apparatus and net hod, ‘and program
bgctle b rgidte rinieepr @smntingnwenhban, atdeditfbeling

means is controlled to buffer, concerning the group of
Oprevtr e deanrshae Petpltay apnisackingsthelgrony phepicture

- .playback . operation, at |east the picture data | ocated
-dgFatﬁéafeﬁos ipﬁaYFﬂeb?ﬁ%m&k dGrdBe, the PlaybeGks eperation,
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group of picture da hat i's™ playe ack 'l as
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predet erm ned encodi ng net ho The” decodi ng® neans is
ezosptt afdredheogdeapds Ceteeentdagat fieatgricuplaledpb&sir e
data that is played back | ast during the playback, at
laghsduning fihet ptavhitka deecatednat pidimiesd comrehponding
| ayback order, and to decode, concerning the groups
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[6012]

In the first image playback apparatus and method, and
program according to the present invention, the buffering
means is controlled 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
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




| ast during the playback, the picture data encoded by
the predeterm ned encodi ng nmet hod. The outputting

neans is controlled to output, concerning the group

of picture data that is played back l|ast during the

pl ayback, at least the picture data |ocated 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 playedgback |ast during the

pl ayback, the pictures corresponding to the pict@®p1657
data encoded by the predeterm ned encodi ng net hod.
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the present invention includes: buffering neans for
phedéerimgednont o g eidth@ddat ahe deegdittg nGeasans of s

readi ng out and decoding the noving picture data
contrarled By ehepwuf femasgninganke outuputfi pgchena sddter

outputtingﬁﬁictures decoded b the decoding neans to

CBRG i SJAURT. S BpelaSind iRy BPF (Y tRgkns SF of sanhdine
i al, pla ck,.different from.nornal ayback, in
p%%%eﬁﬁgad¥$§% e|5C%)nat| g%ense Flu%: et < @g??tyPSE}(i ﬁﬁge{heand
HUS{t§hdtNI cBRAGS, f ngerg
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tisonpeiip Bg pfotpse afatRi ehukeidaten xc ekl 0bst heudiast
group of picture data, part of the picture data

thedladibagkat thegsitcturiest grerdspendings siof kbd pidioire data

| -pictures, controlling the decoding neans to decode,
eRGhstest RYynghe ierqdatiergriogs ercoding meabadta, t he
[6ﬂf§f”e data classified into the I - 9 SO6P1657

A second image playback apparatus according to the

- present invention includes: 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, part of the picture data including at least

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

picture data, the picture data classified into the I-




pi ctures 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 I-pictures, and controlling the outputting
means to output, concerning the last group of picture
data, at least a last picture of noving pictures, and
to output, concerning the groups of picture data

except for the last group-oPf picture data, at | east

pi ctures corresponding to the |-pictures, whereassi@rams7
the speci al playback, different fromthe nornal
p@bﬂ&f&ﬂﬂbriE#pi&tﬁ@M@fS&hdﬁﬂbeﬁbbaﬂeiScéﬁégﬂﬂﬂ%be@he groups
controlling the buffering neans to buffer, concerning
od picsurqgrdaip ekcppttine Wat Aastabtotmerhipdicineedadey,
and to buffer, concerning groups of picture data
agxeepit fidre Pietprestat cﬂaﬁséﬂfﬁaﬁét ireo ddtea, I-ppaERred.

the picture da including at | east the picture data
b pei it Sl STp ST s BEoRE ke 1ot iy CRECChihg

cpdi a +congcerni fi u
R U THaeE PRl e AR 00 4 s, BB EE e

mb9idy flicthurRisGt HhE € odtRILTO¥bAG PhLIHES oRBAPLOof
decode, concerning the groups of picture data except

- plotutdeldtar skcgpoupooftip dastegdab@, ofitpi dieast dhbe, at

picture data classified into the |-pictures, and
leawit roldtiurg st heroespendingg teebhs Twoiouiysts, wbateadivign

the first %roup of picture data, at least the first
ER¢ cIRAE- At PLABORRY rfi%cft%rr@&t Shemt o Rpel BoA¥REHingn

al Syl e x fcti&'lCté”'ensdc%tu%tgéceé’énéroc!lfi%g tchrs?’f;ugfé’r“ipng
or pic _ure ata, a east pi ctures corre ponding to

mb08s 1t PIRlHeeS. condOrnitRPRI8 st group of picture data,

all the picture data, and to buffe;, 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 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 to the I pictures.




[0014] The controlling means may be configured to
specify picture types to be decoded for each group of
pi cture data, and notify the decodi ng neans of the
picture types to be decoded in advance, and the
decodi ng neans may be configured to read out and
decode the noving picture data buffered by the
buffering means according to the notification fromthe
control ling nmeans. [0015]- ¥ second inmage pl ayback
nmet hod according to the present invention includaspl657
the steps of: when special playback, different from
(oeiapl playback, in a forward direction is
i nstructed, controlling buffering nmeans to buffer,
concErenicegtaol astg gicainz abypbét tbef dairad abl spéeifif e
data, and to buffer, concerning groups of picture
riatarexcasts fror bet flecddmt fproepcbf gppur e rdatare pdata,
of picture data including at |east picture data
apfl QG ¥ e Fen 6 CPIpRE tAES: OfcbRer BEFTHE deB6di By Pe
ans . to decode, concerning the |ast roup,.of picture
AR08 i E5F 8N Ga S0 U e ine Rian® D8, Publ e
8- PLLY URBS ’an@ngeEQdQe&@%ov‘igacﬁighﬁge & ILQEPSre @by
pi cture data except for the [ast group of picture
tHatiay f feadi nge ashng hge i reliwge tdat Be Chaisst fda@d ohNE Boh Nehe
| -pictures; and controlling outputting neans to
cont peitlirgomeennai ng the |ast group of picture data, at
| east a last picture of the noving pictures, and to
Put, concerning the groups of - 11 S05P1657

A second image playback method according to the present
invention includes 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, 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 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 I-pictures;
and controlling 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




pi cture data except for the last group of picture
data, at |east pictures corresponding to the
| -pi ctures, whereas when the special playback,
different fromthe 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 includi ngg@pr1657
| east the picture data classified into the
plePhfd YRS e%e@ys ofdi NG d H%s‘éeg%ﬁ Gt TR rE0q 4L 0dS,
concerning the trrst group of picture data, at |east
1ph &t Yiadatka @@ff@%&ﬂiﬂﬂ(};g thotlel tLStctRLYr @netead Nehen
nmovi ng pictures, and to decode, concerning the groups
. thé¢ spcitalr @ldabaclkexcipifdremtt feohi tisd rgrraap plapbetky ein
data, at |least the picture data classified into the
a| Teveif dsreghdor cohtiteititusgethecont pitlttingg theahaf fering
out put, co%cernin the first grou of picture dqéa,
MEPNT S CUTHETT | PRICHITEW & SET5F - MR iy PHPERET ed2 b2/
0 : cerni [.OU of . .pi.cC
S ol B o RO 38 HIrIEP o Erpi B LS P2,
plbg R e 8xEohF eANONGNG 1 Qrt ﬁﬁoﬂtp RICLHEeRre[ 92451
A second program according to the present invention
patt oS theCcpiptties dareXecuudiagpiocesst rhkudiaguidedata
steps of: when special playback, different from
chotsieiieel apbackhe Ivpigxtugewar dodirekltingn the decoding
instructed, controlling buffering neans to buffer,
- IR dhidRGOdet aSP ISR IofthEi EL P TRAUR of ppcture data,

a§9é§%§§%icture 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 the pictures corresponding to the I-pictures.

[0016]

A second program acceording to the present invention
allows a computer to execute a process including the steps
of: when special playback, different from normal playback,
in a forward direction is instructed, contrelling buffering

means to buffer, concerning a last group of picture data,




all picture data, and to buffer, concerning groups of

pi cture data except for the |last group of picture

data, part of picture data including at |east picture
data classified into |I-pictures; controlling decoding
means to decode, concerning the |ast 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 tthe |ast group of picture
data, at least the picture data classified into 01657
| -pictures; and controlling outputting neans to

aQUt PLEturOGeRN A8d tHe diaslergr QYRS n e Potbur 8 dat a,
at least a last picture of the noving pictures, and

plotows plitta egonper fibngHehdagrogpsupfopirtitarneeddbba, part
except for the last group of picture data, at |east
opi Bt ¢l é@ﬁﬁeép@h@rﬂmp 2 leret| phtorne slntanképaasfied

when_t he special playback, different fromthe nor
BraybaCE P RSA FRVEF SR G GEEPBIRY i (FuBPEads:

c88§é£n‘%dn'g’ gt ngP {;Ecﬁ{#r g dg?%@ﬁr% d “ffecr e, pIORUES HEELN

rst "group o iC data

cdigk 110 Lufiher, tH@nf:-egslw&etsh@rgp%&p&lﬁfespl GhHr @od@é@ode,
except for the first group of picture dat a, part of

cohesriinet tthe datdaps nef ydictgrat dheasdxddia [Foet the Tada
classified into the I-pictures; controlling the
ga@ubdiﬁw@iﬁéang data dedodeastohbermigiguehalatiar siags biged
picture data, at |east picture data corresponding

1%0 atfﬁ rIsPlﬁFEFEﬁ‘e Prd (watredifeg Prakeas Baans o-o

o GRS ErEr -7 ol o SPare oad'e 41 oteha fafig

’ 1§Q§P¥5§Est 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, controlling 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




the picture data classified into the |I-pictures; and
controlling the outputting neans to output, concerning
the first group of picture data, at |east the first
picture of the noving pictures, and to output,
concerning the groups of picture data except for the
first group of picture data, at |east the pictures
corresponding to the I-pictures. [0017] In the second
i mage pl ayback apparatus -ari8 et hod, and program
according to the present invention, when special s05p1657
pl ayback, different from normal playback, in the
therpedhrdidaget L0Rs s Sridistinhidet €He £ONCAIUYRY Lhe | ast
group of picture data, all the picture data is
churf felrleichg wher easputcngemeaiang theogtmins cohcpirsing eche
data except for the last group of picture data, the
fpest wiourhefppéctvee ditta, phcledshgtha figast pihbure of
icture data classified into the |- pictures is
T Ered RAF§BFeEon%%ﬂrﬁ°hQuFﬁétra%?niﬁ%ﬂhﬁgtheng?Qﬁ%aOf
_ t pi classified into the |- picture
off fhe, DR EREHRE £E BB B R S sa g ne
185 QURSHOh iR GLEE ec st oxaeRt Eorcide JAask grgup of
. picture data, at least the picture data classified
[00x7T) the [|-pictures is decoded. Additionally,
concerning the last group of the picture data, at
| eadtt the bestngiigtageeprbbyihdek appamgupi shdresthicgl, and
out put, whereas concerning the groups of picture data
PESEEM aC6PTERRI | B tEhfr BEFSERT piRYeite Wat #hent sPe Elesk

P A%%%g;f%g%gggggngrlorﬁg nto%mta epié}%a&tku,r el?l %LS ggltcv%{ttd )
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 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 last group of
picture data, the picture data classified into the I-
pictures or the P-pictures is decoded, whereas concerning
~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 of the
_moving pictures is output, whereas concerning the groups of
picture data except for the last group of picture data, at

least pictures corresponding to the I-pictures are output.




When the speci al playback, different fromthe nornal
pl ayback, 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
| -pictures is buffered. Alsici concerning the first
group of picture data, at |least picture data S05P1657
corresponding to the first picture of the noving
WREE! th €SPz idecplefhacheligas r6RNCLE & el RBrPEOUPS Of
pi cture data except for the first group of picture
playlaacit ireabde rEeepictdirecdaba iel hssiducedd, ntontdening
| -pictures is decoded. Additionally, concerning the
ther Sirgr Gieuef opi Richwradaioda, apll eblxe nimgurei deta is
bgiﬁtunﬁ of the nobving pictures is output, whereas
- PRbheEThi MFERES gF RIFT oM IptBEUPECWRR PTeRdEptrEofathe

e)f(éé[?l{e ey %’ﬂ%g?if?ﬁ G r%rule %%t aic%ltlrtla ec?a%:ta t E:%fepbgzt:grc?ts the

cor spondil 0 the p-|C)IC ures are outpu

. phevand ages ih0PI&Ing AGCakdisRILho ﬁ#ﬁnﬂk@%ﬁ@& classified

invention, a quick display of the last picture of the
imoyitige gi-ptecasesurd mahfifleecliast Ald®r wamdephayhathe aSirst
well as the first picture of the noving pictures
grerr f thethast dateversse lgbaybptktise alwdlbl edrr8spaiding
Descri ption of the Drawings [0019] - 15 S05P1657

to the first picture of the moving pic¢tures 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 is 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 the present invention, a quick display of
the last picture 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

[0019]




[Fig. 1] Fig. 1 shows picture types of a plurality of

pi ctures conposing noving pictures in MPEG 2 fornat.
[Fig. 2] Fig. 2 is a block diagram showi ng an exanpl e
configuration of a DVD player to which the present
invention is applied. [Fig. 3] Fig. 3 is a flowhart
illustrating fast forward playback processing

performed by a DVD player shown in Fig. 2. [Fig. 4]

Fig. 4 shows stacking and-riEadi ng of data in and out

of a stream buffer shown in Fig. 2. [Fig. 5] Fig.sC5H1$57
a bl ock diagram showi ng an exanple configuration of a

vi-degwigl.ayer fogWwhi ehokBeppresedteydaRVert hoP1hSality of
applied. [Fig. 6] Fig. 6 1s a flowhart illustrating
picrstes asmpokdnyanaviplaybatkrps ote I$HER 2pefantred by a
video player shown in Fig. 5. [Fig. 7] Fig. 7 shows
st adfiifig ahd FeadizhgsoR Baeakidiasneh 6hOVHRT 2Bteemple
buffer shown in Fig. 5 during first fast forward ,
C%?%Wafazlﬁ%eés%i%@? Rlavgr 8P Bhich dhss PreppBlichaygntion
isllystyating fast reverse playback processing
pertormed by a video player shown in Fig. 5. [Fig. 9]
Fi 9.(F9gShoys siqacki ng and) seading iahwdatacify and out

of a stream buffer shown in Fig. 5 during fast
forwerds @lplyhyblckr praedssl pgrforidd §OPYOD7player 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 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 out 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] Fig. 9 shows stacking and reading of data in
and out of a stream buffer shown in Fig. 5 during fast

reverse playback processing.




[Fig. 10] Fig. 10 is a flowhart illustrating second
fast forward pl ayback processing perforned by a video

pl ayer 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

pl ayback processing. Reference Nunerals [0020] 30

vi deo player, 31 recording medium 32 recordi ng-nedi um
drive, 33 stream buffer, 34ialenul tipl exi ng-decodi ng
unit, 34-1 nenory, 35 output signal processing wWisE1657
36 controlling unit, 37 bus, 38 operation inputting

uni tri39 1RAM FAD. ROMisAl ienButh AUt RUb udRi-h £ BESts IRGR
for Carrying Qut the Invention [0021] Exenplary

fesbofth mends pllaybhtk hptdre giegeperfoment ign al $idappbiegr
wi Il be described in detail below wth reference to
sheen dgytadiiggs5-[ 0022] Fig. 2 shows an exanpl e
confﬁguratlon of a DVD player to which the present

i nvditidonit i &d. sPRiE W]ﬁi“@é‘m feﬁél%nﬂf# Jlatéd
spl.ay -a Ia t pADvi n ictuyr in f ast
b bRl R IR T A B Bt e

f%%%zgﬂj@ﬁ«%k@5zlayssyﬁ §Srddbdsash. reverse pl ayback

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




The DVD player 1 includes a disc drive 12, a stream
buffer 13, a denultipl exi ng-decoding unit 14, an
out put signal processing unit 15, and a controlling
unit 16. The disc drive 12 reads out encoded data of
the noving pictures froma DVD 11. The stream buffer
13 buffers the read out encoded data. The
demul ti pl exi ng-decodi ng unit 14 reads out the encoded
data fromthe stream bufferi7l3, separates the encoded
data i nto encoded video data and encoded audi 0 dat0®,p1657
and decodes the encoded vi deo/ audi o data. The out put
pSEEMAs B 68%SkBge Bl thikpRekf orms a predeterm ned
signal processing on vidéo signals and audi o signals,
[00o23] the decoded results, and outputs the processed
signals to a subsequent stage. The controlling unit
16 dbmt P¥Pspriagedikdncdodee 42dishalmsitieeddy baf$areals,
t he denul ti pl exi ng-decoding wunit 14, and the out put
b‘éf“g“r%llapr Gc ESTPAE R N5 dero82RY WIREY ehdri R PBERMT
flowhart of .Fig. 3, fast forward yback .processi,n
S e Dy PG D Iiaf@f T GriT-be Hodhr thbl:  WiHen
4 88k QRARAL 19N 194k NS Walc kil fasl LPTvA dovRhayPack.des
performed by a user, this fast tforward playback
£ PSHCLIBIING 1St arhs. sttealEREBdr 1 BepeOYrOlthknge s dutl6
det ermi nes whet her or not an operation to instruct
ef¢greshidada . of Thheddrastt ifpdewand-g¢aydiaok unstchd aseads out
stop operation, is - 18 SO05P1657 performed by a user.
the qnredegnfiprbrl £Rgn udia steedawet brhfevest 3.t Keparhkes the

operation to pnstruc i ni shi of the fast forward
encoded data gn O enco eJ Jldeo ggta anJ]encoded audio data,

and decodes the enccded video/audio data. The output signal
processing unit 15 performs a predetermined signal
processing on video signals and audio signals, i.e., the
decoded results, and outputs the processed signals to a
subseguent 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.

{0024]

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 i1s performed by a user, this fast forward playback
processing starts. At STEP S1, the controlling unit 16
determines whether or not an operation to instruct finishing

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




pl ayback is not performed, the process proceeds to

STEP S2. At STEP S2, the controlling unit 16 nonitors

t he denul ti pl exi ng-decodi ng unit 14 and the out put
signal processing unit 15 to determ ne whether or not
an |-picture included in a | ast GOP#N has been out put
fromthe output signal processing unit 15 to the
subsequent stage. If the controlling unit 16

determi nes that the |-pictuwrse -has not been output,

the process proceeds to STEP S3. [0025] At STEP s83p1657
under the control of controlling unit 16, the disc
pEtE¥nd? BNd LBer st reamiuider 31 {880 OU 18Nk¥termines
encoded data corresponding to the I-pictures arranged
that ttiee dreadtabnedshidairmcit feanshdig tdfe ther Fesponshwigrd
predeterm ned nunber of GOPs fromthe DVD 11. The
btegkhdutisenosdedr fareed c fheeppones ngotaraeks FopbTERIrES
is stacked in the stream buffer 13. At STEP S4, the
Aﬁeﬁﬁﬁ? HrexPrgcoebotl Hgumrit166 PeRidoSutt-htehe encoded

oSPLECRLSR0ILE 10, Ll 18 o SLATHSoA (e

i'H4 e st ackéd separ

ﬁé@@?&%@”uﬂ@@ data, fqmAnaenaoed. ct% Rot QECQgﬁ Scidie

separated video data, and outputs I|-picture

istpRe imeaull kEOgzdriaMhaie bdes odhngat aFridie thdt phtput
signal processing unit 15. Under the control of the

stom¥ glddcegsung turld; lthécotihpusulssemadntpstegssi Nt urtie
15 - 19 SO05P1657 perforns the predeterm ned signa

-C%%ésléinﬁguaﬁtth%cr t%ﬂ@ﬁetbﬁge*@%iIgwp&|c§}1ranlaas not

bOUtFnHtpuEhe ﬁ£°§§§§¥§1 %E%@%Eéstgb STEP S3.

[0025]

At STEP 83, under the control of controliing unit 16,
the disc drive 12 and the stream buffer 13 read out only
encoded data corresponding to the I-pictures arranged at the
head of each data stream for the corresponding predetermined
number of GOPs from the DVD 11. The read out encoded data
corresponding to the I-pictures is stacked in the stream
buffer 13. At STEP 54, 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 the

controlling unit 16, the output signal processing unit 15




a television receiver or the |like at the subsequent
stage. [0026] Then, the process returns to STEP Si,
thereafter the foregoing process is repeated. By
repeating the foregoing process, only the |-picture
in each GOP is decoded and displayed on the
television receiver or the |like at the subsequent
stage. Meanwhile, at STEP Si, if the controlling wunit
16 determnes that the operl&#i-on to instruct finishing
of the fast forward pl ayback, such as the stop Ss05P1657
operation, is performed by the user, the process
pBt 868R1T 10 pBLER: Sdined QA4AL1AbSOce WMIIHEL cheprat fng
the foregoing process, at STEP S2, if the controlling
puotird 67idebesiiyness t hatd ttheplitpi tharneoderekddetdghal 4 he
| ast GOP#N has been output fromthe output signa
apkobBsiseg GAFELIVS: tar tihe dibseqelite stubgequehe stage.
@@ ess proceeds to STEP S5. At STEP S5, the output
! % al processing unit 15 holds its output signal to
t he se stage w.th the t video signal
(1 BB P o R T bty o R SR & e
FOBE BN rBc8E Al £ I egthiteh T hEy | re UALWEL hE EBE SRy
#N i's di spl ayed on the television réceiver or the
prodes gt ohhg sShbsPgueniurst ageeadP2B isUaetodbhi snd
point, only the I-pictures have been pl ayed -20
dBOHPRES7 cbatks tolwederionhereaf ver drhehle- piikeunestland
P-pictures are played back. Wen smﬁtqhing from .
S?ﬁ%ﬂﬂﬂ%ﬂ? 6Fa%%iy Negsgwwhile, at STEP S1, if the controlling

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 S511.
[00627]

- Also, while repeating the foregoing process, at STEP S2,
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 $5, the output signal
processing unit 15 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 subseguent stage,

{0028}

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




pictures to playback of the |-pictures and P-pictures,
general decoders (in the current case, the
demul ti pl exi ng- decoding unit 14) have to tenporarily
stop the decoding. Accordingly, at STEP S6, the

demul ti pl exi ng-decodi ng 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-tie - encoded data for al
frames in the last GOP#N fromthe DVD 11. The rembples7
out encoded data for all the franmes in the |ast GOP#N

bhekStRGKEA d, Nnkheast s LU f8E+1Bes AnP HER188uret Nere

demul ti pl exi ng-decodi ng unit 14 reads out the encoded
pllayed fierclal | whbe EwaeEsind) frdde basibiFIPHNY shagkeHei n-
the streambuffer 13, separates the encoded video
rdatardprtd plpivbeakeointheP-Ipipdcress i mod Utted ctthees,
encoded data, decodes the separated video data, and
IBRE R F9INEeFPdd N SFRMA T HOBE CRRR: | Lhy (daids Rhaxing-
JP-pictures.r lting framthe decoding t t he qut put
Ao e dd e Thi 1 18mPE501Y HoRstis d5cofhed”
AELHEA Q1119 ANk EBOg DN 0T, ' ing- i i
demul t i&plygxiang- decodi ng l?nid%m%gg%%le lenegr r%er?gd\mgt ré?t 14

sObpfatecddiagdeny! thpdded retdecodi ng unit 14 has
decoded the | ast picture of the noving pictures, and
[882a%ds by until - 21 S05P1657 determ ning that the
| ast picture has been decoded. When the controller
uni At16THBt F mi W fae chetraktohitdreucenkaglling 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 reads out the encoded
data for all the frames in the last GOP#N stacked in the
stream buffer 13, separates the encoded wideo 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 S9, the controlling unit 36 monitocrs 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




been decoded, the process proceeds to STEP 510. At

STEP S10, 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 SII|, the

demul ti pl exi ng- decodi ng Lw%% 14 stops decoding the
encoded data. Accordingly, e fast forward pl aydssdaes7
processing is finished. [0031] As described above,

when the fast forward pl ayback is erforned. in t

dpverpiaiey thal theslpdssy Eyﬁﬁahﬁﬁsgﬁg§ {?ﬁéﬁﬁdéstﬁﬁen
icture of. the l.as 2N, - I shown 4iR+Girg. h

t%? CPHEr%%% é113iggg§%% a0 @fﬁgar-gﬁﬁturesE?h the

pEIhS EE?&%&,heth%r%e%i%%&l@déaﬁ Srepwand. pl By berse 510,

I's started to the | ast #N i s stacked in the stream
hf £8Epd8, s Bithl proeadsingturaitd idecaded]s Titen holldéng of
encoded video data for all the franes in the | ast
i@EOP#Ntbat s$ amedd toantet flebsepissttussagadundgre the control
P-pi ctures are decoded. Thus, since the enf§

. ed .vj
cfatheoforhee} Lisic UBiE 1A« t IS GRUEtBuNf s %acﬂ%é:&gllg% to
the streambuffer 13 twi ce. displ F:
s digpdayed ?Rﬂﬁﬁfe&egﬁvﬁsf??mfﬁﬁ§% 0 ?gqﬁﬁgé%q%%ﬁt the

superfl uou cking hi r eShud - $PDO% th P ing
HReaens SRl natsted RS G i G
REN aunBdops 22 NERLO K[ 8032 ed lddkewi saccahdimdlast the

reverse playback is perfornmed, it
_ fast forward playback processing is finished.
100311

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 GOP4#N. 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 GOP4#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.




is possible to display the first picture of the first
GOP#1. However, a delay occurs between the display of
the picture immediately prior to the first picture

and the display of the first picture. This also
prevents the snooth screen sw tching when the fast
reverse playback is perfornmed. [0033] Now, an exanple
configuration that can inplenment snoboth screen

swi tching during fast forwaza pl ayback and fast

reverse playback will be described. [0034) Fig. $5pP1657
shows an exanpl e configuration of a video player to
[obsgh the present invention is applied. This video

pl ayer 30 plays back noving pictures (e.g., encoded

dat dilehdbe| swiencatied aecetrdengliybddie iNPLRER b orermt ior
the like) recorded on a recording nmedium 31, such as
ianpoptikle t@i désplancthrlifigsa cbhcROM (Corhectfirst GOP#1.
Di sc-Read Only Menory) disc, a DvVD, and a Bl u-ray
HPyERL . £ ﬁjﬁéﬁét 896‘&%/ Rfttwfedc thendi srit g o fakRROPERF TS
i%%é?%g%%§é6%18§ SQH%¥CjS%t”§gEEXr tﬁﬁi%%%e%iﬁgé% Cis

e of “performng only normal p c

tREt £ AlH0 Speakal Phiaydaske $HebherBs fa! SRWArdereen
pl ayback and fast reverse playback. [0035] The video

spl ayleinBWhiecthdesa st reaerdiengl AR6H N i ipée forddd.
S05P1657 32, a stream buffer 33, a
[@ed3 ti pl exi ng-decoding unit 34, an output signa

processing unit 35, and a controlling unit
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 wvideo
player 30 plays back moving pictures {e.g., encoded data
that is encoded according to the MPEGZ2 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 magheto-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.

[Q035]

The video player 30 includes a recording-medium drive




36. The recordi ng-nediumdrive 32 reads out encoded
data of the noving pictures fromthe recordi ng nmedi um
31. The stream buffer 33 buffers the read out encoded
data. The demulti pl exi ng-decoding unit 34 reads out
the encoded data fromthe stream buffer 33, separates
encoded video data and encoded audio data fromthe
encoded data, and decodes the encoded video and audio
data. The output signal praxessing unit 35 perforns
predet erm ned signal processing on video signal S0@rdes7
audi o signals resulting fromthe decodi ng, and

3PUtP WS chhepREeELSSEd Si@Ral 81 Pe i RRRYWERL Shogess,
The controlling unit 36 controls the recording-nmedi um

agdrowvepud?2 sighhe stoessnibie Letit335, térel a controlling unit
denul ti pl exi ng-decoding unit 34, and the out put

36i grifdle pegecdsiagrediun 551vp0B36feadkheut encoded data of
denuILiplexing-decodinglunit 34 has a full frane

thR ARG RoEEUFR? Hebdilfg TREOTELNG digdigipRde ur Bae

0sli the noyvin Lctures, an |-picture decaqgdi.ng
S%ge e 8&98502%%%%’%%1% 3% htehée?ap?% uerneso,degngagﬁ' qﬂle

del:r/uﬂ'tq_i (E‘Lteﬁéﬁﬁgd&@@c%{ﬂg; %(1%_ %@rreg@é:qm.tn%h%hgnkédéﬁl%ata

P-pi ctures. "Al so, by keeping the decoding nodes for
feachheOBtkbah Bierapad,f segdabytddandurlyr o hkpgda tand

36 beforehand in an internal nenory 34-1 and meking
en@fdedenvdithéret of ramhehederutbdded eddtrag- dadodengdesiniite

34 can shift anmong the decodi ng nodes w t hout stopping
encogled ghgpe 6ard tHEligededrng o cadiuig sigpabagrocessing

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 ocutput 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
éontrolling unit 36 keforehand in an internal memory 34-1
and making reference thereto, the demultiplexing-decoding

unit 34 can shift among the decoding modes without stopping




The controlling unit 36 includes a CPU (Centra
Processing Unit) or the Ilike, and is connected to an
operation inputting unit 38, a RAM 39, a ROM 40, and

an input/output interface (I/F) 41 through a bus 37.
[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 throughe4 he bus 37. The RAM 39
includes an SRAM a DRAM or the like, and is usadrass7
a working area for the controlling unit 36. The ROM

tA9 4O MRS pRobbashhgernory such as an EEPROM and
keeps control prograns executed by the controlling

(008t} 36 therein. The input/output interface interface
41 communi cates predeterm ned data (for exanple, data
f or Thgpdaningllirey qonitr 86 protpdas KEPU i(AehhealROM 40,
etc.) with external apparatuses not shown. [0039]

Prefetsintg Wdta ProWeharikeof aprgis econneciess &8t 2P or war d

| ayback .processin er ornegAgy %he v'%g pl ayer_30

B BeSEFRRa i s Wien D bpet AT R b oI Fet? et
iﬁﬁ?tfcﬁ&:putf anyard,pl aé’lb/%‘%kz;!lst%g&?%l*{ 39 dds0mya user by

t'he operation inputting unit , and the operation
[(so@n@l corresponding to the user's operation is

supplied to the controlling unit 36 - 25 S05P1657

t hr agh opbeablsn Aihputhisagf astt f 34 warcd ipleaybaek' s

pr ocessi ng starts.
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 arxea 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.

[0039]

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




[0040] At STEP S21, the controlling unit 36

determ nes whether or not an operation to instruct
finishing of the fast forward playback, such as a
stop operation, is perforned by the user on the basis
of the presence or absence of the operation signa
fromthe operation inputting unit 38. If the
controlling unit 36 deternines that the operation to
instruct finishing of the_fast_forward playback is not
performed, the process proceeds to STEP S22. At SER1657
S22, the controlling unit 36 nonitors the

enmul tipl exi ng-decopdin [ n [ I
BESLe TS S e Tss bt Yt D e & o120
skapPigture included in the last GOP#N has been out put
fromthe output signal processing unit 15 to a
foekeyi sion receiver or the like at the subsequent
stage to be displayed. If the controlling unit 36
det &MiaTEP SRat the dongirstldiegi snhbt3didspleapedes t Weether
process proceeds to STEP 523. [0041] At STEP 523,
ofinHeE IMELRVIAGN bP Mt fdPEPRE et %6 f20he
recordi ng- nedium drive 32 reads out. the enc
£BEP PEL JOMRART Y 0 PR T2 o 1 e oPar FRhG ot CReontsg oY

+9k g@&@ ozga:th% %%%EQ%E?Eh%g%%%&%SQPn&BJ&ce of the

predeterm ne er o romthe recording
opedh M8 lsidhad Bhaybagk @sdeitichhenpubindSRt638.r ead

out encoded data corresponding to the I-pictures is
thtacketr o X itrhe ust t eain defderimd3. tHewevles creordérni hg
i%giruct 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 process
proceeds to STEP S523.

[0041]

| At STEP S$23, under the control of the controlling unit
36, the recording-medium drive 32 reads out 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 order. The




| ast GOP#N, the encoded data for all frames is read

out and stacked in the streambuffer 33. [0042] At
STEP S24, the controlling unit 36 notifies the

demul ti pl exi ng-decoding unit 34 to operate in the

| -picture decoding node. Under the control of the
controlling unit 36, the denultiplexing-decodi ng unit
34 reads out the encoded data corresponding to the

| -pictures stacked in the_stream buffer 33 in the
stacked order, separates the encoded video data dg3mes7
t he encoded data, decodes the separated encoded video

data, and outputs |-picture vjdeo, si naI__Le%gfggngs
repdnPeheessd AgtRoCPRES AU IsEGnEl® pt dEEESING Gni t
35. . Under the contrpl _of t c in 1,336, thbe
SAEBER 81 i GPOBeBET R Ut JVECrF brre et

Bls d&bsw r\ﬁn% $i90aka REPLEAS N 10Rrhi8s | 1Piwddd @ut and
i'ded sl ghal's, and outputs the processed signals to

dihertal eyislonteeel vaErer 3he |ike at the subsequent
stage. [0043] Then, the process returns to STEP 521,
tonarceafter the foregoing process is repeated. By

e oL eol g, BSE S PrL el e
dohSH o0 fecelues o Lle LiKe Boctle. SUOBRAURM crure
SRR W R B e e b Rt o 26
At %gﬁultiplexing—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 process returns to STEP S21, 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 521, if the




stop operation, is performed by the user, the process
proceeds to STEP S30. [0044] Also, while repeating

the foregoing process, at STEP 522, if the

controlling unit 36 determ nes that the |- picture
“included in the | ast GOP#N has been output fromthe

out put signal processing unit 35 to the television
receiver or the like at the subsequent stage to be

di spl ayed, the process prareeds to STEP 525. [0045]

At STEP S25, the output signal processing unit 3%505pP1657
holds its output signal to the subsequent stage with

cBH@r&iﬂfé?“unf@ 48048t GRdlnel tBat tRHE &pé¥é¥¥65etbn the
| ast his naintains a state in which the

ihspi:ﬁmrﬁm&htlhg basth{SREN foswdtapbBasathc®) theh as the
tel evision receiver or the |like at the subsequent
sstpgarefa0048], iBppeviatnesl pi bhe ther, the process
denul ti pl exi ng-decoding unit 34 has operated in the
PF°Eﬁ?§%ﬂﬁ9 §§@gd§ﬁ@ nmode, however, hereafter the
ﬁgy%tlpleX|ng decoding unit 34 shifts to the
i cture decoding nnde As descri bed above, when

shl@hgag EB@ﬂétf§?4a6¥ gﬁ@ E@?éﬁ%fﬁ% modectg, the step

I/ P-picture di ng
selem £ igheeXongrdeCO8d NehikNidk d4tpRtndWttirat28he 1-

S05P1657 have to stop the decoding processing if the
riletodi rigratmdes ifiorthedetstCGPPhRVEabaesserdicuepniedfrom the
advance. However, in the
output signal processing unit 35 to the television receiver
or the like at the subsequent stage to be displayed, the
precess proceeds to STEP $25.,
[0045]

At STEP 525, 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.
f0046]

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




current case, since the direction of the decodi ng

nodes for each GOP has not been nade, the

mul ti pl exi ng-decodi ng unit 34 has to tenporarily stop

t he decodi ng. Accordingly, at STEP 526, the

demul ti pl exi ng-decodi ng unit 34 stops decoding the
encoded data under the control of the controlling unit
36. [0047] At STEP S27, the controlling unit 36
notifies the denultipleximpdecoding unit 34 to
operate in the I/P- picture decodi ng node. The S05P1657
denul ti pl exi ng-decoding unit 34 reads out the encoded
hdatacd ot lenkhaebb@ims drvdheihgsts QPN Shagkedodds
the stream buffer 33, separates the encoded video

fdat @aflorGithdakepbetnrdl nd eld- fhchavesce Nclnsshectethein the
encoded data, decodes the separated video data, and
CBEEPUE SCahe sungeotke ghalestiion phethe platagiieg mades for
P-pictures resulting fromthe decoding to the output
e%?lsn%‘PP proc 888 hgen J%rfie 35her pgAgiployingrEscydana it

[ Lt nitors ithe.. .

B%ZHH%% ?%Aplee%%rp%g%%écg iR L}%et d§ﬁo?%)n%l‘et eArcrﬁorJfgl\r/\lﬂcle¥heart
sBEp NOis, the haﬁ‘a{ll@iﬁéé{i%gafde%@iﬂ?vﬁxﬂ&_@4_0%%5§ 88Soding
been decoded, and stands by until determ ning that
thdeedastedidetr endes theenndecnded. tidhennithelling unit
controlling unit 36 determines that - 29 S05P1657 the
3fast picture has been decoded, the process proceeds to
STEP 529. At STEP 529, the output signal processing
(%] 35

At STEP 527, 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, decodes the separated video data, and ocutputs
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 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




cancels the holding of its output signal to the
subsequent 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 S30, the

denul ti pl exi ng-decodi ng unit 34 stops decoding the
encoded data. Accordingly, the first fast forward

pl ayback processing is f4rmshed. [0049] According to
the first fast forward pl ayback processing descrdosedss7
above, as shown in Fig. 7, concerning the GOPs from

hbe P C r g Ol avha
tto t he égpﬁwﬁflﬂa%E%?ﬁfg%Fkgég?égg?y prI%F Pgo?%gafast

STPHNLS. t he enEROEZL Vitdeo cdabat ofidhe lbrpebyiRS wbit 35
stacked in the streambuffer 33. Al so, concerning the

chretlCoOP#Nhol ieng ent oded ovitded digrmlf dro &hk thieséquargs
Is stacked in the streambuffer 33. Thus, conpared

SW% updedofiie VIR Iy f the spREEC}HaY Upist dfe | Fhithe

c u E% céngL§$%€ %gr 6ap}%%%fked ¥8r£ gigfggn
T oof t Al
Qéé:RJeﬁJ:y of cthe {asty @It?l%lr'l%tﬁﬁgggﬁper ﬁ%ﬁg{ engd E@gsso

time period necessary stac

th DR tRel exingHddAny anwebasd Hodsl decBaih@Sthe
reverse - 30 S05P1657 pl ayback processing perfornmed

enpyodete datdeo Prayetind0 yw khebfirgdestsitbédrnexd . p Mhgrack
an operation to instruct the fast

processing is finished.

[0049]

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.

[00350]

Referring to a flowchart of Fig. 8, fast reverse




reverse playback is received fromthe user by the
operation inputting unit 38, and the operation signa
corresponding to the user's operation is supplied to
the controlling unit 36 through the bus 37, this fast
reverse playback processing starts. [0051] At STEP
541, the controlling unit 36 determ nes whether or
not an operation to instruct finishing of the fast
reverse pl ayback, such as-aest-op operation, is
performed by the user on the basis of the presermsrars7
absence of the operation signal fromthe operation
plLAPs At AG-JdRIE 1 3§ péf rodat® SONERO! ¥1 8 YNidye3630 will be
determ nes that fhe operation to instruct f|n|sh|ng
desciiteed asktrevensee bt ayackibs v6tinperdar red, fase
process proceeds to STEP 542. At STEP $42, the
revetsoldliaylpaghi is36epminiadorfgomhehe user by the operation

denul tip IeX|ng decoding wunit 34 and the output signa
lBP%Eﬁ%ﬂﬂ H@lﬁn g 36“?thQdéE@FﬁFh%nvﬁ%ﬁqﬁ# QﬂzrﬁéPo?ﬁ%Pg to

pigture | ded in the flrs c§r> q ?een out

#\r Fomthé oﬁ’te lgrllgnalsuﬁp&ésgs (ﬁgt thi Eo S L ln?hlmlé)u3I6
tﬁf%ﬁﬁﬂS%H%nbﬁgcgﬁvefth'fég% Ebggrgé ﬂfﬁ%ﬁ%ﬁﬂS%QU@Q§51ng

stage to be displayed. Tf the controlling ufi
stetey m nes that the I-plcture i s not dlsplayed, the

process proceeds to STEP S43. [0052] - 31 SO05P1657
[(MSIQTEP 543, under the control of the controlling unit

36, the recording-nmediumdrive 32 reads out the

encddedTHRt 221, 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 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 reverse playback is not
performed, the process proceeds to STEP S42. At STEP S42,
.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 subsequent
stage to be displayed. If the contrclling unit 36
determines that the I-picture is not displayed, the process

proceeds to STEP 543,

fO052]




corresponding to the |-pictures arranged at the head

of each data stream for the correspondi ng

predet erm ned nunber of the GOPs fromthe recording
medium 31 in an order of the fast reverse pl ayback

The read out encoded data corresponding to the

| -pictures is stacked in the stream buffer 33.

However, concerning the first GOP#1l, the encoded data
for all frames is read out and stacked in the stream

buf fer 33. [0053] At STEP 544, the controlling wigpr1657
36 notifies the denultiplexing-decoding unit 34 to

operzmi ¢igp khe, oMot Wik cdaeedi ngr r@;iee coH@sals&lHﬂf unit
control of the' controlling unit 36, th

3denth¢ | pdexddiggdacathmoitinid 334 r@&&ﬁiSomttHeh enebgededbta
data corresponding to the |-pictures stacked in the

cerreapendiuts do 88ej hrpintwiesckedangderat gdpahandsof heach
encoded video data, decodes the separated video data,

93ha DLEGAR LornEhe- C%ﬁ%ﬁ%%ﬂ&eargﬁi@*ﬁ%@%avwbﬁﬁ of
{ L. I

< AL RE SRl B 00 ORI o5 G0, BLoBESSE G

- £36¢ 1R RULyBLORAl TLOGRIT BELUBLL AR JgLforms the

predeterm ned Signal processing on the |- picture
cytpespridingl $o -and DyiRithigekhespsosessed rSicgraksrésn

the television receiver or the like at the subsequent
byféeye.33 [ 00B4Ever 32cor835RIGE7 thheAj r¢thesqQPtdcesBe encoded

returns to STEP 541, thereafter the foregoing process

d3'e riqfedtldd TTRPeF epbatdany OlfeaRdr BERflRfl in the stream

buffer 33.
[0053]

At STEP 544, the ceontrolling unit 36 notifies the
demultiplexing-decoding unit 34 to operate in the I-picture
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 at the subsequent stage.

[0054]




process, only the I-picture in each GOP is decoded and
di spl ayed on the television receiver or the |ike at
the subsequent stage. Meanwhile, at STEP 541, if the
controlling unit 36 determ nes that the operation to
instruct finishing of the fast reverse pl ayback, such
as the stop operation, is perfornmed by the user, the
process proceeds to STEP S50. [0055] Also, while
repeati ng the foregoi ng progess, at STEP 542, if the
controlling unit 36 determines that the |- picturg&sple57
included in the first GOP#1 has been output fromthe
out priersi ghal ppsOEES St rBi to35TED M6 take¥Lston the
receiver or the like at the subsequent stage to be
fgrspbiyedradess psocessatrdcedys repeSTHRy M5 fp@OG6Ing
At STEP $45, the_output signal processing unit 35
PRBFESS - |CtIsiYoGP5uF Bighare tid eae saggekﬁjagﬁcositedgénw th

th t | (i.e., th th
PPV kLo AR e Seet 8 i FoRtt hae
shoPealdle dedgbhe hazh,dFiNac SrebsplAYat el he

t el evi si on recelver or i ke at subsequent

c6hegel 1Pt bp &ékéfﬂﬁhd%ohﬁbt th€ operation to
demul ti pl exi ng-decoding unit 34 - 33 805P1657 has

ipperattediinn shhegl e pi Ciairfa sde cede nge nmdgbalatperath as the
hereafter the denultipl exing-decoding unit 34 shifts
sfePtPeration, is performed by the user, the process
proceeds to STEP $50.
[0055]
Also, while repeating the foregoing process, at STEP
342, if the controlling 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 $45.
[0056]
At STEP S45, 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




full frame decodi ng node. As described above, when
shifting fromthe I|-picture decoding node to the ful
frame decoding node, the denultipl exi ng-decodi ng unit
34 does not have to stop the decoding processing if

t he decodi ng nodes for each GOP have been directed in
advance. However, in the current case, since the
direction of the decodi ng nodes for each GOP has not
been made, the nultipl exingddecoding unit 34 has to
tenporarily stop the decodi ng. Accordingly, at SEEBP1657
546, the nultiplexing-decoding unit 34 stops decodi ng

hhbeopneoded indaha thsieftdhe geepliiny fad,hacsertepl | ing
unit 36. [0058] At STEP 547, after putting the
haE#nﬁtaqﬂu@zldgmdétcmﬁex}ngxdﬁtoaﬁngrunmtpéwsehifaseto the
_ e., a state in which the denultiplexing-decodin
f%} tE2pn decReipg ety ¢ o Ast éﬁQCBybechqu@vede@ésn ngfhi

£a first fra the controlling uni notifies the

T JT BECEGER Lo S AR 3Ho o EZPRE fREocing

: I t4plgxin

m%%%t Y EnEe o0l PP SR cohifio B (P B BRE iR 02

stép tthe &bbaln@ﬁcéﬁsﬁ%@egﬂ fht hee S3dieamMuButEerc33ach

starts decoding the first picture, and outputs the
GOF devesibgral ddfedtml fiir sldvaptet urlbWdvwerGuihefhe C@serent
the B-picture) resulting fromthe decoding to the
CRRpRinseghbf Plervesisimgeiutbe @scodigRsglodes3for each GOP
hSOSPlGZJ At STEP 548, the controlling unit 36 nonitors
FheCEOREt Ppfexi e M&Pﬁaxmfd%%?dﬂ&%@péh%ehas to

t&%ﬁ%ﬁ£?119r398£ 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 847, after putting the demultiplexing-decoding
unit 34 in a pause state (i.e., a state in which the
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.

[0058]




the first picture of the noving pictures has been
decoded, and stands by until determ ning that the

first picture has been decoded. Wien the controlling
unit 36 determnes that the first picture has been
decoded, the process proceeds to STEP 549. At STEP

549, the output signal processing unit 35 cancels the
hol ding of its output signal to the subsequent stage
under the control of the €ad4rolling unit 36. This
causes the first picture to be displayed on the s05P1657
television receiver or the like at the subsequent

st age. sAEpSIER, SBs cdnltecdentl thpl €Xi dgwdecadl nghdini t
34 stops decoding the encoded data. Accordingly, the

démgl tipherisy-peaybick uprocdssbngetsriim sihedhe  0860]ot
According to thefast reverse playback processing
thesk¥i Hedishove, colstivhawying Figtudes durec drerinngetdied,
qus Q{onlthe GOP at which the fast reverse playback
2P¢ FrHReFY U8t hedSEtTHE BEPRDAT t He ehicsdediGiaED has
| =, R C es IS acked in e, _Stream
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STERYEN9.1, Asi BTEPt $£9,] -thieCbutput Nsidhe fdossSRF lunSc 35
not read out and stacked in the stream buffer 33

cangeles, thet hmbdpeyi ofl itequutpdtf oigidle Wi speayubfequdt:
S05P1657 the first picture can be shortened by a tine

STRES dPdemetBesEPYETYr Athéhsupert Febtinst@éki Ag: This

causes the first picture to be displayed on the television
receiver or the like at the subsequent stage. At STEP $50,
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
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 wvideo 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




[0061] Referring to a flowhart of Fig. 10, second

fast forward pl ayback processing performed by the

video player 30 w Il be described next. Wen an
operation to instruct the fast forward playback is
received froma 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, thts3gast forward playback
processing starts. [0062] At STEP S61, the S05P1657
controlling unit 36 notifies the

tHemal t4 Pl EdtngedesR BN EHYHendd b9 QPErRL G%Pnohhe
| -picture decoding node concerning the s to the

nEOP#{ Ak )fcandhtheupdd Fpiet wrectesgdi ng node
concernlng the | ast GOP#N. The

(8@l ti pl exi ng-decoding unit 34 stores this
notification in the internal nenory 34-1. [0063] At
STEP 63 1Pfe e chtfrloMcPagtuRf t F5% ddveshrAes et her

£w£¥5 jL%%%E g%&ggsgpéé?%%%%%tedlgl%91n%&ﬁgothfa§g§t30

or vvar suc era

wPel frod mRd crbByelingpiser et he B éféth-,fn tt%elﬂg‘é%@&eu?é

absence of the operation signal fromthe operation
fasputdiwagdupl byB8ck |ifs e igent FobhidGised by36he
determ nes that the operation to - 36 S05P1657
opematimn ihppnEshiqguoft t38e Radt ah ooparat iphaglhgokli s not
performed, the Erocess proceeds to STEP S63. At STEP
cgiﬁpspondlng to the user's operation is supplied to the
. controlling unit 36 through the bus 37, this fast forward
playback processing starts.
[0062]

At STEP S6l1, 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 8562, 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. 1If

the controlling unit 36 determines that the cperation to




the controlling unit 36 nonitors the

denul ti pl exi ng-decoding unit 34 and the output signa
processing unit 35 to determ ne whether or not the
1-picture included in the last GOP#N has been out put
fromthe output signal processing unit 15 to the

tel evision receiver or the |like at the subsequent

stage to be displayed. If the controlling unit 36

determ nes that the I-plctu%g Is not displayed, the
process proceeds to STEP S [0064] At STEP S6dgspies7
under the control of the controlling unit 36, the

di di d 3 tot oded dat
‘e5tFEShork ”%%1'1%%‘ T T i e 4

each ta ﬁ%291%$5c%§§§‘% Qf I,88BOBER NY A+ STEP 563,

Fgae?e?h1ned nu fromthe recording

%%dEHH£§élifh§|ﬁ%1@|@Ebﬁ@ﬁiﬁﬁégﬂthéTH@mﬁE@ibl&ﬂldﬁya@dedlng
data corresponding to the I-pictures is stacked in

dohie str eadn dne foerpa8. s Homel grroceerdennungt: t3fe td ast
GOP#N, the encoded data for all franes is read out and
dsttackéde| vhathe rstoreant bbfie ef- Eatsztu[r@%lzs?lu%&d STErﬁhscséast
t he demul ti pl exi ng-decodi ng unit 34 read

CHREHBES R HBREATF A e it BUFRE] BPISISRg |rit

ck e decodes the d a,
05 Sk By L5028 U FAERES o EE it
s%%%;e% ﬁ@edls e§05pi§5€hé”cﬁﬁ&x%'l@l@ﬁ{;suﬁ%lﬂ@! ng

e deco to t he out put signal processing

d@ﬂe&m@ﬁesLﬁﬂgﬂ'tmﬁﬁIggmbtﬂfe(Hstﬂht displayed, the process
proceeds to STEP S64.
{0064]

At STEP $64, under the control of the controlling unit

36, the recording-medium drive 32 reads out 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 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 framés 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




controlling unit 36, the output signal processing unit
35 perforns the predeterm ned signal processing on

the video signals, and outputs the processed signals

to the television receiver or the like at the
subsequent 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 30 the GOP#(N-1) are
decoded and di spl ayed on the television receiver giysp1657
the I|ike at the subsequent stage. The |-picture in

viBEo ARHN 1isS rea3h$0: dgcodsd t@@ddgbéﬁiﬁ% QA el Iaﬁt ut

television receiver or the |ike at e subsequent
sstage.prikassinbeunat STEP U862y the c&OHJI0ldE REeUNi t

36 determ nes that the operation to instruct
cenprehiing onhithé6f ashe forumatdsphaybaskycessingasni he3s
stop operation, is perfornmed by the user, the process
PRF bedkus o Pe‘?éptemlne[obeewpalw%cewqge ofneﬁéat YHéeo
the fore i n at STEP . S63, Jf

%n?rdlllgb %EEP8§6t eﬁeFﬁ?ﬁégdtﬁ%Hnﬁ%ﬁaﬁo tBlcFﬁ}%y%ﬁ%on
ré 881 4 a5 OPREN, has 9@9811 O%BF fLomdhe output  signal

processing unit 35 to the television r Cei ver or the
[boke at the subsequent stage to be displayed, the

process proceeds to STEP S66. - 38 S05P1657 [0068]

At SHER, S6be pimcest petushgnad JUEE €$2i, ngheneéd 13 the

hol ds
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 decoded and displayed on the television receiver or the
like at the subsequent stage. Meanwhile, at STEP $62, the
controlling unit 36 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 $S69.
[0067]

Also, while repeating the foregoing process, at STEP

- 563, 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 $566.




its output signal to the subsequent stage with the
current video signal (i.e., the I-picture in the | ast
GOP#N). This nmaintains 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. [0069]
Al t hough the out put signal processing unit 35 hol ds
its output signal, the demnultiplexing-decoding unit
34 continues decoding the {gpicture and P-pictures in
the GOP#N. [0070] At STEP S67, the controlling wystpigsy
36 nonitors the denultiplexing-decoding unit 34 to
{ggggLnine whet her or not the last picture of the
ving pictures has been decoded, and stands by until
det @ftmsﬁ.‘hﬁ‘.@gsﬁggttﬂé]%ultﬁﬁﬁz Q!L&ltléli[ epﬂﬁ':%ss@ﬁﬁnuﬁjf@%@qrolds
When the controlling unit 36 determnes that the | ast
ips Chuathas gpaentdegdefibskiecRt 0665 RIiGERHS t@rrent
STEP S68. At STEP S68, the output signal processing
vigee B5redndeél-s.t hehddl-giinguot iLbstlaitiput SOghEl . t orhis
the subsequent stage under the control of the
mEPMEF A1 iengtamPt 186 ITH $SheadsBicties |igsthei éaak SYHN
. be_di spl ayed op the television receiver or_the lik
i3 IR GhuBht STLGECIAP STEPLEES.OF (e LiRS at the
g@%ﬁ' L,ng- decodi ng unit 34 stops decoding the
Senco éﬁﬂégﬁgggbccordingly, the second fast forward
[pbeypack - 39 SO05P1657 processing is finished.
[0071]
Although 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.
[0070]

At STEP S67, the controlliing 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 decéded.- When the controlling unit 36 determines that
the last picture has been decoded, the process proceeds to

STEP S68. At STEP 3868, the output signal processing unit 35

-~ cancels the holding of its ocutput signal to the subsegquent

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




According to the second fast forward pl ayback

processi ng descri bed above, as shown in Fig. 11,
concerning the GOPs fromthe GOP at which the fast
forward playback is started to the GOP#(N-1) that is

i medi ately prior to the |[|ast 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 4ye franes is stacked in

the stream buffer 33. Accordingly, the I-picture dg¥pigs7
the last GOP#N is not read out and stacked tw ce, and

p£g€éa§§ﬁpq§dfgﬁ£§¥§&r the last GOP#N is decoded only

enul ti pl exi ng-decoding unit 34 can

(sbyft anong the decoding nodes w thout stopping the
decodi ng. Thus, conpared with the first fast forward

pl ayeackdpn@ces siheg,seaontli PRspefdchrdegubaypdck or t he

di splay of the last picture can be shortened by a
Proers parg déSﬂééb%%aﬁapv&orapeshgwn1imgﬂﬂge 11, concerning

af or enenti oned processi ng. 0072l The fast forward

a3

EPF asfc KEpFRot BS sTfy andhisd Fhgt Fatefrua Thl RypRRRCK is

SBL AP Y IndoeoEl AP SRS 18 s SRR Bk Phpo sine
l§§@%P#§II OWRE éﬁ@&ié&‘%l%%nﬁhtglﬁﬁ’hﬁ}fé( ?E@gugés\’\ﬁen
acC at

the moving pictures are played _ e nor nal
spdeadinak speesdt védn buFFee Branegiski pRedernid the last

SO05P1657 [0073] The present invention can be applied
GeR#Motthenkycoded 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 forward playback processing, a
time period required for the display of the last picture can
be shortened by a time period necessary for performing the
aforementioned processing.

[0072]

The fast forward playback processing and the fast
reversé 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.




pl ayback-only apparatuses such as DVD pl ayers but al so
recor di ng- pl ayback apparatuses such as DVD recorders,
Bl u- ray discs, and hard di sk recorders. [0074]
Furthernore, the series of processing described above
can be executed by hardware or software. \Wen the
series of processing is executed by software,
progranms constituting the software are installed to a
conputer built in dedicatedsghardware or, for exanple,
a general - purpose personal conputer or the like,gq5p1657
capabl e of executing various functions by installing
[ggggpus prograns, and are executed. [0075] In this
speci fication, the steps executed on the basis of a
Prognampi-Bskade: HFQRA%H RAnt Batah S RLGW 8de on1y
sequentially in the described order, and al so I ncl ude
ppavicasisiang yt hgparstexecuieth 28 papaplLler® but also

i ndividually, not necessarily sequentially. [0076]
repeedbveEr-playbpghatprongtsers saghpaoddds tdreorgeogr abiu-
or _distribution _ processing nay be executed on the

TRY oYrsafbRduB R A FeROTEPTRF conput ers.
[gyfgﬁernvre, the program may be transferred to a
renote conputer and be executed. - 41 SO5P1657 CLAI M5

1. @ﬂrkﬂ@gﬁoP@9M§ﬁ§%e§@E§r@%Lﬁ%éé&@é'Ql WS sPAG Jﬁﬁﬂ&%@

pi cture data conposed of a series of a?oups of picture
ca@latie 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 various functions
by installing various programs, and are executed.

[0075]

In this specification, the steps executed on the basis
of a program include processing that is executed
sequentially in the described order, and also include
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.




consisting of a plurality of encoded picture data, the
i mge playback apparatus conprising: buffering neans
for buffering the noving picture data; decoding nmeans
for reading out and decoding the noving picture data
buffered by the buffering nmeans; outputting neans. for
outputting pictures decoded by the decoding neans to
a subsequent stage; and controlling neans for
controlling the buffering-ngans to buffer, concerning
a group of picture data that is played back | ast ggsp1657
during a playback operation, at |east picture data

| ocated at the end in a(ﬂhﬁ%ﬁ?Ck order, and to
buffer, concerning groupS of picture data except for

the oOUmLfe BILEYYESK dAlA ralhat thet PhBKRT Hadgknbast

during the playback operation, picture data encode%
phytargradet eonboedd ent adiskg ieet BOdgr&OH roH biBgutdesata
decodi ng neans to decode, concerning the group of
conetiredatfaat Ravra kit afednbadkd pistumudang,t hlee image
glﬂ{back operation, at, |least the picture data | ocated
PLFYR I SRPTR TR eCPIREHHAE ‘or der, and to decode
congerning the groups of picture data except for t .
orocgror b e RS BhePl LM Pl e Bt g
t he l-aubagkne AR 2Bagi e DLCIHIL daba: RYC
t he pf%detgrﬁﬁned - 42 a805§1657 encoginglngtﬂgggmgﬁ 9
pronirolddtagbuliee ped Mif tHhRgbUBa8Si A9 rAHmAyt ,

concerning the group of picture data that is played
backutputting 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 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




| ast during the playback operation, at |east 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 | ast during the playback operation, pictures
corresponding to the picture data encoded by the
predet erm ned encodi ng nethod. 2. An inmage pl ayback

met hod for an inmage pl aybacks, apparatus having

buffering nmeans for buffering nmoving picture dataggspigsy
conposed of a series of groups of picture data

eﬁQBé%&éiﬂékﬂga nRlurality of encoded picture data,
decodi ng neans$ for reading out and decodi ng the noving

pi cture daherdufify edebyutberbuld eldng FBANS: AN
outputting nmeans for outputting pictures decoded by

cbheedecudithg gerans ¢O miwihsequent tsivge pihgeinBgex
pl ayback method conprising the steps of: controlling
lepe dufin ithg reansatl dnefdfedrion, canckearingha giotprof
g %ct re data that is played back last during a
% AL GhératPennatit et Riacthack aafieri gmd ¢ omtput,
' L ayback. qr.der, and,to buffer, concernin
Cglp(g%%gﬂlc# I%|:cr)li%c§ﬁr P U ata FexCepE EgFat%ce&togﬁro? bi STt
dap forurd3 42851667 4 hats Jeit BLAYE i35t + fur
Otﬁ% pﬁ%ybagk operaf%o%?aygictégg gﬁggQgﬁgggeaggybggybaCk

ope edieiicar, Mphedu eas 0l NG spRinedy eONtKOIdiicRarthgata
decodi ng neans to decode, concerning the group of
eptedad dydahe rhedetisrmginmyednbadkng method.

2. 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 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:
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




| ast during the playback operation, at |east 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 | ast during the playback operation, the picture
data encoded by the predeterm ned encoding nethod;

and controlling the outputting neans to out put,
concerning the group of picféire data that is played

back last during the playback operation, at |easdpgdf1g57
picture data |located at the end in the playback order,

t ohncerning th ro of picture data
BRE T PR pasfolES A Fod oS A R e Bot
phatkrd agdsd \éhbegeahﬁy pé mlﬁerfa@ﬁé@té%d gll)?‘c%n%{e:ﬁ§d,

corresponding to the picture data encoded

pr edet er sdmiesbl@ricedithg GBEEOThg IeahsPEogaasddHr
controlling an i mage playback apparatus having
cput¢ering theansofiprobuf faninegdabai tp tpiict grleyddt hack
composed of a series of groups of picture data
1adhsfstingg the PhaprifialInreyasghoBncald e afitc tthrepdatare

[ di t d [ th '
a88 SR e RS bR et athnthe BirdBrch GhSehe it g fegode:
c i<y e . ef . r
S TuTRD e Qi (T iRalize! Bhe UMt BOLPLED WS
of hei pregr agtal Loyt N »16R8PULEE 1L5ERGUNLS BhBl PLSAack

conprising the steps of: controlling the buffering
opeEaisiang 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 contrelling 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




buffer, concerning a group of picture data that is

pl ayed back |ast during a playback operation, at

| east picture data |ocated at the end in a playback

order, and to buffer, concerning groups of picture

data except for the group of picture data that is

pl ayed back | ast during the playback operation,

pi cture data encoded by a predeterm ned encodi ng

met hod; controlling the decggding neans to decode,.

concerning the group of picture data that is playffkpies7

back | ast during the playback operation, at |east the
pRLELHE Cudlal dacatachatolhe, and i n the, bl avack order,
and to decode, concetning the gro%ps 0 plékure dat a
eXCeﬁit}éflﬁrtint;hﬁeﬂlﬁé)%IOfou@EGEHiﬁg A3 & 3t ab8oRbANSH the
back | ast during the playback operation, the picture

ddavdimnooded by theubpradeitestrhped €neqidigamethdeving a
and controlling the outputting nmeans to out put,

CeBReer ity eIseugroppicysiscicogrmpriaiag ttte steppl aged
back last durjng the p]ayback operation, at |east the
pi cture ag?EF?%ﬁiiﬁé&hﬁtbF MY MeatRetpl ayback or der,

: 0 t .__con ni ng the, groups of  picture. dat

DEEEe L g O 0F WIERSRR RS e g BATEES
phbRt1ds: RhaYad Bagkahdstk duei-0gibhe Pl ayhagkpicture data
operation, picCtures corresponding to the plcFure dat a

- lenciogdedtby hkehenpr eded eyiypadkepe@di NG iEithody réer AN
i mage pl ayback apparatus that plays back noving

Cprernrigadgraupenpdseit-tofreadstai escaft dicaupbeofirpuptaf e

pf@%é}e 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 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




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
Predi ctive-coded)-picture, the inmage pl ayback

apparatus conprising: buffering nmeans for buffering

the noving picture data; decoding neans for reading

out and decodi ng the novinggspicture data buffered by
the buffering means; outputting nmeans for outputtdidpbigsy
pictures decoded by the decoding neans to a

B%Sggfgnd aCEat ngéﬁ%y%dﬂlgcﬂglgge f%%&gackplayback

speC|a pl ay rom nor ma

o@ei@fﬂ@ﬁ(jﬁydﬁﬁgbboaoffbéﬂgﬂdﬂﬂ%t%g tEQrﬁiéﬁdﬂenQaEQe
buffering neans to buffe concerning a | ast group of

eptotied ebyatha pmeaeﬂefnm{ecplem)cba@lﬁg 0seesd. all the
picture data, and to buffer, concerning groups of
pi cture data except for the last group of picture

dgta Igart of the picture data including at |east
pf ot A7 LURSEa PLRRRFH | aRPATACYSt hat - M@tmrbeek moygng

@9@5}@%@&%@8' 2T o T on BT e R ¢ PRECRTELTR

concernin Past gt oup "o

cgﬁéﬁstﬁga%‘-‘f' ki ﬁgufﬁﬂ:}l he lpl@'tﬁigrcfa?taort%%ﬁ of Wth is

P-pi ctures, and to decode, concerning the groups
cpaséif eedlan@oexaeps £ faor Hhatrhasbddd oy @furpi chur e

data, at least the picture data classified into the

P[P{ﬁ@ﬁqnﬂygrcadad)—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 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 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,




controlling the outputting neans to out put,

concerning the last group of picture data, at |east a

| ast picture of noving pictures, and to output,
concerning the groups of picture data except for the

| ast group of picture data, at |east pictures
corresponding to the |-pictures, whereas when the

speci al- pl ayback, different fromthe normal playback,
in a reverse direction is_igygtructed, controlling the
buffering nmeans to buffer, concerning a first grqﬁ%§¥657
picture data in the normal playback order, all the

pi cture uf.fer .. _cancerning.groups of

pi cture gg%é?%é?%% %P%rd?ﬁ%d*?QSReﬁﬁﬁoﬁﬁ dg?O% cture
coatarndyf ttref 1hBe pE&tYrsr daldui-BChidi Ng 1l Jieaste L&
picture data classified into the |-pictures

ctasstfidd dgtohenderosi dighmRarRs the degolaure<aQneaaantag
the first group of picture data, at |east picture
dgarde c cran@egoadonghe oyoUns Sif piicture dfta kecepui Agr the
lgictures, and to decode, concerning the groups of

FotUr ¥R afaPacERpt 43t e lPRPELERR dUiFtorrepHatar e
at. l.east . the_picture data classified into the
TSR R e

pictures, "an ntrolling the

out putt | E&H‘Ef%ﬁrﬁngo Rt BHE;I;,uttCi‘?@C Enrgghggté h&léﬂl{ét

group of picture data, at 1east t irst picture of

cORYe NYR &hdr Sst adebd FULRBEur& UNGE!,NiaRg 1hBe 9 oups
of picture data except for the first group of picture

pHatiere aff meashgtiictpimstsyr endcoor esporndi Rgncerhhegl the
gﬁgé§$J2%Sbicture 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




5. The imge pl ayback apparatus according to C aim4,
wherein the control ling neans specifies picture types

to be decoded for each group of picture data, and
notifies the decoding neans of the picture types to

be decoded in advance, and wherein the decodi ng neans
reads out and decodes the noving picture data

buffered by the buffering nmeans according to the
notification fromthe contrgfling neans. 6. An inage

pl ayback method for an image playback apparatus ggspigsy
havi ng buffering nmeans for buffering noving picture

data co f ri s of . picture data
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theaWsoulsy duPpatiragdptatancestdéoodelte bi e grdepodf ng
means to a subsequent stage, the image playback
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j nt fromnormal playback, in a forward
p%%é%%%fbn is instructed, controlling the buffering
nmeans to buffer, concerning a |last group of picture
data in a normal playback order, all the picture

dat a,Threndrboebpf fghacic GMgRKALEAY according to Claim 4,

whereiln

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 adwvance,
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 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 |ast group of
picture data, part of the picture data including at
| east picture data classified into the |I-pictures;
controlling the decoding neans 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 |l|ast group of picture data, at |east
the picture data classified into the |-pictures;g@ ¢s57
controlling the outputting neans to out put,

Lcture data,
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decode concerning the first group. of pi cture data

gubupeast ppicttiveedata 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 I-
pictures,

whereas when the special playback, different from the

normal playback, in a reverse direction is instructed,




data corresponding to a first picture of the moving

pi ctures, and to decode, concerning the groups of

pi cture data except for the first group of picture
data, at least the picture data classified into the

| -pictures; and controlling the outputting nmeans to
output, concerning the first group of picture data,

at least the first picture of the noving pictures,

and to output, concerning jyie groups of picture data
except for the first groups of picture data aI d@stsy
pictures corresponding to the I-plctures
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picture data in a normal playback
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,




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
| east picture data classified into the |I-pictures;
controlling the decoding neans 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 gyaups of picture data
except for the last group of picture data, at |egsdpigsy
the picture data classified into the I-pictures; an
controlli.ng the oufputti means to. out put. .
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the I-pictures; controlling the decoding neans to
cdecadeing 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;
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 of picture data, at least pictures corresponding to

- the I-pictures,




concerning the first group of picture data, at |east
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
| -pictures; and controlling the outputting neans to
output, concerning the first group of picture data,
at least the first picture ﬁﬂ_the novi ng pi ctures,
and to output, concerning the groups of picture §5§ﬁ1657
except for the first group of picture data, at |east
the pictures correspondin 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
- 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.




