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- 1 - DESCRI PTI.ON VI DEO- ENCODI NG DEVI CE AND
VI.DEO- ENCODI NG CONTROL METHOD Technical Field 5 The
present invention relates to a video-encoding device
for encoding a video signal and particularly rel ates
to a video-encodi ng device that controls the anount of
codes generated froma follow ng chapter, where
seanl ess ‘connection between chapters is perforned, a
vi deo-encodi ng 10 control device, and a vi deo-encodi ng
control nethod and a program for nmking a conputer
execute the nethod. Background Art In recent years,
opti cal disks have received attention, 15 as
recording medi uns t hat E&FRIPEALENvVi deo data and audio
ta. The optical not on(% as a medi u

us\éTcPch SNCRDLY B%Y%CFco"‘:I?fPoéﬁIPﬁOsEEﬁO%N GRVRe; ’EIE?HOD

also as a witable nmediumused for recording data on
the user side. For exanple, the DVD standard that

ralions, ongtdype recording 20 of data onto one and the
sane area, the DVD-RWstandard that allows rewiting

dat ankepetkbhivel pwerdi@nseciatth 85 es knMd-enasdi he
rewitable nmedium The DVD- Vi deo standard used for a

deejproducecorbyidysk viddmeaimnzasahbepdttieflanigt reflates
the above-described optical nediuns. However, data

teah Welezs anciodiag @itioee Fdalr cpabrel pediavummonnkeepi agdes
with the DVD 2 Vi deo standard.

generated from a following chapter, where seamless

connection bhetween chapters is performed, a video-encoding

coentrol device, and a videc-encoding control method and a

pProgram for making a computer execute the method.

Background Art

In recent years, optical disks have received attention,
as recording mediums that can store video data and audio
data. The optical disk is used, not only as a medium used
for a contents commodity such as a movie, but alsco as a
writable medium used for recording data cn the user side.
For example, the DVD standard that allows onetime recording
of data onio one and the same area, the DVD-RW standard that
allows rewriting data repetitively, and sc forth are known,
as the rewritable medium. The DVD-Video standard used for a
reproduce-only disk is known, as the file format of the
above—described optical mediums. However, data can be

written onto the writable medium in keeping with the DVD-
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The DVD- Vi deo standard allows recording to a maxi num

of ninety nine titles per disk. Further, each of the
titles can include to a maxi mum of ninety-nine
chapters (PTT: Part 5 of Title). In the case where

data is recorded onto the above-described DVD-R and
DVD- RWt hrough a cantorder: canera and recorder, a
single recording unit fromthe start of recording to
the end of recording is recqrded, as a chapter.

Further, the single recordirfg unit is recorded, as one
and 10 the sane title until predeterm ned condition is
satisfied. The predeterm ned condition for closing
Viflect $tardarsl. for exanple, that the disk is ejected,
the nunber of chapters of _the title reaches i

ni netif: MVReV1ERR AT bR1daNFsI8Fothd I ot PempE R R LT
ninety-nine, the transition fr vi deo .15 ordi,n
POy VM iga O oREF T e iRt 85y de e
c!neigci q%tg Egéiﬂﬁﬁ_éfggﬁgﬁghggn@ chapterﬁ)(PTT: Part

chapt er-by-chapter basis in th ove-descri bed manner
oESTit By OdueedheacdiSphiadrd MBGA 5 FOESFdAPIRE f Bhea
nonment due to a minute gap that occurs between
alobreagpt @ soribedavebagean@ MUKW ebovdyngs wincaletrhecamera
cancorder is about froma little over ten seconds to
an@verrdeans aof isgtonorcondings unot foemsifblsdariiapta
reproduced image is interrupted for each recordin
TPt rthdeftBF eSE Heh & 188eh5pF%ﬁ6§¥HLté@hﬁoFBgPE%r-

for. 25 .achievi seam ess connection that, all ows
FEOIRC I VI Bdb 3 - <1 1A 10 ohe andUReI wrhalt 7

connécting vi-déo
tﬁ@t§gﬂé”gfﬂ1@8uhgiPebféﬁﬁkermined condition is satisfied.
The predetermined condition for closing the title is, for
example, that the disk is ejected, the number of chapters of
the title reaches ninety-nine, the number of cells of the
title reaches.ninety—nine, the transition from video
recording- to still-image recording occurs, etc.

In the case where the data that is recorded on a
chapter-by-chapter basis in the above-described manner is
reproduced, a display image i1s interrupted for a moment due
to a minute gap that occurs between chapters. 1In average,
the recoiding unit of the camcorder is about from a little
over ten seconds to several tens of seconds. It is not
desirable that a reproduéed image is interrupted for each
recording unit.

Therefore, there have been proposed technologies for

achieving seamless connection that allows connecting video
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t herebet ween (For exanple, refer to Japanese
Unexam ned Patent Application Publication No.
11-155131 (Fig. 25).). According to the
above-descri bed known technol ogy, 5 where partia
sections of a video object are coupled to one :
anot her, a VOBU including picture data at the end of
the partial section and a VOBU including picture data
at the leading end of the sanme are read from an
optical disk, and the VOBUs are divided into a
plurality of audio packs and a 10 plurality of video
packs. Then, the video packs are re- encoded and part
sbfeane 49l wngl pngther aviditpyiacks insermpitigrsexedbentech
subsequent section. That is to say, an output stream
th%%ﬁb4£¥%%§ndFPFpFé 2 ,of efiee GPhé?P?Eﬁﬁf Unkgapppesd2

PR e e o & B cRb b T SE8r  ophol

for F racording_ ' Mt h N i deo
sta% SF%aE%%Q%?J?%bagggghggﬁgégggi]%Fgﬁdgégﬁ %%%% ‘er,

wite M Idaali sbukbetisef i ed vlifedsScn; MBY add %@8113@ Vb dee
Buffering Verifier: 1S013818-2 Annex C) is 20 expected

afd@Hee ,provDHEdi hel wkiery aicencedéstand ahdeeadesf taad
encodi ng nust be perforned so that no errors occur in

raid aJByebat per and\re VOB ing lvding v ievieinehdatseant etke
connecti on between video streans that are separately

1eaftddednd PRetHAISLTT 24 Sf SPREWEREF Aappéicpd disk, and

t itted to t VBY 25 buffer.wt t id ti
tl}ﬁ[ Q)t’&%%]s a%e dg\alclpeed 1 \éoofa gf&rg%}%\d%eo%?% dg.%g%%&%ggg?llm?na

€ ocCccupl ed anoun r

pfdy%lY%¥ B%f€§&eo§&£§ﬁﬁue%hkx; ffle &R0 packs are re-

encoded and part of the plurality of audic packs is
multiplexed into a subsequent section. That is to say, an
output.stream must be remultiplexed.

On the other hand, the MPEG-Z (Moving Picture Experts
Group phase 2) standard is used, in the case where video
encoding is performed for performing recording compliant
with the DVD-Video standard. According to the MPEG-2
standard, however, a virtual buffer referred to as a VBV
(refer to Video Buffering Verifier; TS013818-2 Annex C) is
expected to be provided between an encoder and a decoder,
and encoding must be performed so that no errors occur in
the VBV buffer. When trying fo achieve the seamless
connection between video streams that are separately encoded,
the data of a following chapter is transmitted to the VBV

buffer without consideration of the occupied amouni of a
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may occur in the VBV buffer. Accordingly, the present
i nvention provides a video- encodi ng device for

- achi eving seanl ess connection between 5 chapters

Wi thout causing an error in the VBV buffer.
Di scl osure of Invention For solving the
above-descri bed probl ens, a video- encodi ng device of
the present invention (1) is a video- 10 encodi ng
devi ce for encoding video signals and exerts contro
over the encoding accordiﬁg4t6 an occupi ed anmount of
a virtual buffer, the occupi ed anount bei ng determ ned
based on the anmpbunt of codes generated through the
reacodiing chagterhef abipriniBofoudddes t Falpsdarardd vwwoaanerror
out put destination. 15 The vi deo-encodi ng device
MR Bt Eed r E88r YPHgRWbRF - det er mi nati on nmeans for

det 1 Ni, L t i ti .
ot OGR4 | bhoch ey HERAR0E: ARG CHE FOTTORERG" BHARTer
SN o FERARTer” SR THE FEiToR g™
B R St

chder A% withdat buhislg kased-op thecretwrnmyiatricen
result, occupied- anount update nmeans for updating the
occupi ed amount of the virtual buffer every tinme the
encoding is perfornmed, optinmum occupi ed-anount

Disdlafvaei of mewestfor cal cul ating a predetern ned
opti_mum occupi ed anpunt based on_t he updated 25

occlpFedCbrifhtthst abrEevies ealtPytifgblems, a video-
tanggt- ode-annfnt 5 cal cul ati on_nmean

far .
A CUafthgca predet &mthe %8}’%%?%0%0@3 afodn? 1 B52ed

eﬁgbéﬂﬁﬁ &EGEQeS%&%“Eﬁ%éﬁlngh%iEQB'Q¥%£§hs and exerts
control over the encoding aécording to an cccupied amount of
a virtual buffer, the occupied amount being determined based
on the amount of codes generated through the encoding and
the amount of codes transferred to an output destination.
The video-encoding device comprises recording-mode
determination means for determining whether or not seamless
connection between a preceding chapter and the following
chapter that are included in the video signals is feasible
and.setting an initial wvalue of fhe occupied amount of the
virtual buffer based on the determination result, cccupied-
amount update means for updating the occupied amount of the
virtual buffer every time the encoding is performed,
optimum-occupiled-amount calculation means for calculating z
predetermined optimum occcupied amount baéed on the updated

occupied amount of the wvirtual buffer, target-code-amount
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chapter, target-code-anount adjustnent neans for
adjusting the target code anpbunt so that the sum
total of the occupied 5 anmount of the virtual buffer
and the target code anobunt does not exceed the
opti mum occupi ed anount, and encodi ng neans for
perform ng the encodi ng based on the adjusted target
code amount. Accordingly, the initial value of the
occupi ed amount of the virtual buffer is set, the
target code anount 10 is caPcul at ed based on the
occupi ed anbunt, and the encoding is perforned.
Therefore, the seanl ess connection between chapters
ceden b igohimewed Wt hoaltcwdadsnoga apretetrnimeghearget-
virtual buffer. Further, in a video-encoding device of
CofR %ﬂQ§§§nPa56450$n@&ﬁn?%ﬂ@o(2}9ﬂ%¥ﬁaQﬁ(ﬁﬁﬁ-éﬁé&éWh@g
devi ce accarding to the V|deo g9cod1q9

R e %Epro%%eﬁ‘ﬂouq%\?élﬁtl? e meqnfp for adjustin
tﬁg(“@a{z%fe gcggge?rg&%r%{ rgonq_tha%n bg\%? tq)ecta%r rgfn%ﬁ a?ccupied

occup anoun he V|rtua I nmedi

arpcﬁjrﬁf %ft heeVi-deeusi ong S 0hnkihend oia{]:%\@tng:o%lg sma@ﬁ@rdoes

are transferred to the virtual buffer to be an
ndtiddcledvahgeootf ite eepeadaadmunt 0fd Eheodiny udans
buffer, where the seanl ess connection is feasible,
fandsdosnihe thaidiadingl besed ¢hettor agpived edmbante of
the virtual buffer to zero, where the seanl ess

CQBNFECEPER | %cwwaylmre th?S“Sh‘b’sEé'q W@H{wey ofyhbe e ied

i nitial ﬁlue of pi.ed ano

AT UEE b ?f‘éjr”flbal'lt fle FBW‘F’%‘@' tﬁ’fptté“‘lrgue% 585 Fint
1%chi&?;éz‘rigg{aﬁeba"&e%pdnedch%”‘%HQEpPé'§ df1e %%%Cﬁﬂé”&codmg

is performed. Therefore, the seamless connection between
chapters can be achieved without causing an error in the
virtual buffer.

Further, in a video-encoeding device of the present
invention ({(2), the video-encoding device being provided
according teo the video-encoding device of the present
invention (i), the recording-mode determination means
determines an occupied amcount of the virtual buffer
immediately before the video signals of the follewing
chapter ére transferred to the virtual buffer to be an
initial value of the occupied amount of the virtual buffer,
where the seamless connection is feasible, and sets the
initial value of the occupied.amount of the virtual buffer
to zero, where the seamless connection is infeasible.

Subsequently, where the initial value cf the occuried amount
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the virtual buffer is taken over. Further, in a

vi deo-encodi ng device of the present 5 invention (3),
t he vi deo-encodi ng devi ce being provided according
to, the video-encoding device of the present

“invention (2), the occupi ed-anount update neans

determnes a predeterm ned value that is obtained by
subtracting the code-for-transfer anount fromthe
occupi ed anount and addi ng 10 the generat ed- code

anount to the occupi ed anduft “and that is not |arger
than the maxi mum val ue of the virtual buffer to be a
new occupi ed anount, where the occupi ed anmount is
of atlyervithamlt heffedetdortha dndflewingoumpieands set, the
determ nes the generated-code anmount to be the new '
s P e REOGFP L0 et U (he S€chpf el arprslidg icapter of
equi val ent .to the, code-for-transfer anount or |ess.

t%@d%%_' §F¢FﬁFo?ﬁ§E? &6t the occupied amount of
t he F\(Jlr[tﬁ'xlé@ Qﬂfge\;lde‘%—%?xggﬁﬁg Eg\H eerdf el res
device of tThe gre Fon ?ﬁs,

vi deo-encodi ng sSen I'nvent

i hhen il eorenceding; glayi G- 8 HRY 4ROVt ded n 2Q 356 0kdI NY

to the video-encodi ng device of the present i nvention
aé@)rdirhe teptthaum e+ edriagpuat ical 66l @td @rareans
cal cul ates a predeterm ned value that is equivalent to
iaret/iororas(2) ar gbe asca e agpdabed tovpdpt @ dnaTmutie tefmihes a
virtual buffer, as the optinmm occupied anount. 25
PR EFIeREdy Vot e BedupisedPardnRe BY TWELAGHGE the
reflected in the bit rate, sodthgé.
adding

buf f 7 b
e T GR° TaEt BPT Ui ON CAR BECPRUTRHAFOUNE 37

the generated-code amount to the occupiled amount and that is
not larger than the maximum value of the virtual buffer to
be a new occupied amount, where the occupied amount is
larger than the code-for-transfer amount, and determines the
generated-code amount to be the new occupied amcunt, where
the occupied amount is equivalent to the code~for-transfer
amount or less. Accordingly, information about‘the occupied
amount of the wvirtual buffer is updated.

Further, in a videc-encoding device of the present
invention (4), the video-encoding device being provided
according to the video-encoding device of the present
invéntion (2), the optimum-occupied-amount calculiation means
calculates a predetermined wvalue that is equivalent to
and/or as large as the updated cccupied amount of the
virtual buffer, as the coptimum occupied amount.

Subsequently, the occupied amount of the virtual buffer can
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Further, a video-encoding control device of the
present invention (5) is a video-encoding contro
device for 5 exerting control over encodi ng based on
an occupi ed amobunt of a virtual buffer, the occupied
amount bei ng deternmi ned based on the anobunt of codes
generated at the tine where video signals are encoded
and the anmount of codes transferred to an out put
destination. The video-encoding 10 control device
conpri ses recordi ng- node det'efni nation neans for
determ ni ng whet her or not seamnl ess connection between
a preceding chapter and the followi ng chapter that
varesfligmladded ihethit viadeo sicgmhbs stedrdgiagiee and
setting an initjal value of the occupied anount of
detrrifratigin kanfee 1Eunesed on the determination

It i ed- t updat f dating th
oo BBEEASENDRANY L RGO PO LSPPBHT T 610V 85ePy MR THE e
SUGA D0, (T RELL VTR SRLLTHET BERLPO Ple ATR By |
e 2O MM LEeURE edvAMUHHNRsEB9R4t B MpdRieg:eacHRbesh

anmount” 20 of the virtual buffer, target-code-anount
ofad GulratuaQnooEass, Ty eahedkdt bRguat Wedet eerenetned

target - code anount based on the video signals of the
bdgdd o ripec hmptiet , ofanmbdesr genecotled ahvilet tadpuwheent

nmeans for adjusting the target code ampbunt so that
VRS SlRedeaProf eR RISk Gag gé}eaﬁﬁ%@t AL (RESFi rt ual

‘t25 Q%Ifer and the target code anpunt_does not exc
tHe 'St

135 PR oot TH G A atar CaRd (i eRe SaF Gt e
cSALOA £048e BURUNJLMLREAAGORbAY- LR ALRILY  nd I8

initral valu
for determining whether or not seamless connection between a

preceding chapter and the following chapter that are
included in the video signals i1s feasible and setting an
initial value of the occupied amount of the virtual buffer
based on the determination result, occupied-amount update
means for updating the occupied amount of the virtual buffer
evéry time the encoding is perfeormed, optimum-occupied-
amount calculation means for calculating a predetermined
optimum occupigd amount based on the updated occupied amount
of the virtual buffer, target-code-amount calculation means
for calculatiﬁg a predetermined target-code amount based on
the video signals of the following chapter, and target-code-
amount adjustment means for adjusting the target code amount
so that the sum total of the occupied amount of the virtual

buffer and the target code amcunt does not exceed the

}
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the occupi ed anmount of the virtual buffer is set and
the target code anpunt is cal cul ated based on the
occupied 5 anobunt, so that the encoding is controlled.
Therefore, the seanl ess connection between chapters
can be achieved without causing an error in the
virtual buffer. Further, in a video-encoding contro
device of the present invention (6), the

vi deo-encodi ng control devigce 10 being provided
according to the video-encoding control device

~according to the present invention (2), the

recordi ng-node determ nation nmeans determ nes an
oBE&nph e@PCWQanQﬂnt hend/ivstiggl thaf péius Ak disgoelry code
bef ore_t he video %nals of the fol]low ng chapter are

APPURS ST ddSt 8“?[%@“1 vittddipgtver S8 Yo Erl fptral of
tﬁﬁlue of t e occgplgd amunt gf t? V|rtual buff Eé

oCceC the virtua set
ere e sea ess connectron rs eaS|

tbhgei nactdealamtsaheelgfc;tttﬁﬁ%%%ttpbggeewnthe thctltseed

virtual buffer to zero, where the seanl ess connection
amSuht)f easidnae. cHybseententd Vs whatecot hed ) nithealeryak et he
. of the 20 occupi ed anmount of the virtual buffer for
s¢eldad lcawmnergtichaptisredrs chepbrethecst die aafhitelved without

occupi ed anount due to the preceding chapter of the
CypFinmlarperrer 18 ke dwed. bRGEeher, a

vi deo- encodlng control nethod of the present

i nveREtaRT (AT % Valdﬁod'@BC@ﬂi:’&‘al TRP ot F6VREt Abd“Hr

25 e ertln cont qier encadin 5 ﬂ§ed Q oﬂ Qgey éed

a

resern ve 1on b eo e con
pam)u lé‘l a VI rtu ebuf:L e OC upl e anoun

b@fﬁ&‘%x@ﬁh@t@ﬂ‘ Q@Qor@ﬁ?gedcoo'%h%h'@lQQPl{éHcchm“go@%%trol

generated at the tinme where
device according to the present invention (2}, the

recording-mode determination means determines an occupied
amount of the virtual buffer immediately before the wvideo
signals of the following chapter are transferred to the
virtual buffer to be an initial value of the occupied aﬁount

of the wvirtual buffer, where the seamless connection is

feasible, and sets the initial walue of the occupied.amount

of the wvirtual buffer to zero, where the seamless connection
is infeasible. Subseguently, where the initial value of the
occupied amount of the virtual buffer for the fcllowing
chapter is set, the state of the occupied amcunt due to the
preeedinq chapter of the virtual buffer is taken over.
Further, a video-encoding control methed of the present
invention (7} is a video-encoding control methed foxr

exerting control over encoding based on an occupied amount
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video signals are encoded and the anount of codes
transferred to an output destination. The

vi deo-encoding 5 control nmethod conprises a step for
-determ ni ng whether or not seamnl ess connection

bet ween a preceding chapter and the follow ng chapter
that are included in the video signals is feasible, a
step for setting an initial value of the occupied
amount of the virtual buffer based on the 10

determ nation result, a sfeﬁ for updating the occupied
anount of the virtual buffer every tine the encoding
is performed, a step for calculating a predetermn ned
oppr ivurhuadc bupifed, afvumcdi@sed emothe hgidat ddtecnipedd
amount of the wvirtual buffer, a step for calcul ating

b%lsiﬁi éa“etté]@nﬁﬁ@anﬁsoft HYGES. G6a8 aRBEANM T Hased 18/ PRETS
deo i of ol I owi ng cha ter and a step

3350 an]% A e et b aRaaRt & the sum

tié%ﬁﬁ e ta@g Qﬁc&ﬁﬁéﬂ% %ﬂ%%ﬁ,a%ﬁokhe Tﬁgrgl %—EHEESEng

rget cod mount 0oes not excee

c&mdwme%%aptsﬂpﬂwta ardpUshbrgat hernadiivgt Gdetacgelr
20 code anount for the encoding. Accordingly, the

nétniddaall eseakbueneft idie betewphed apeckdiref chhetwirr tnal the
buffer is set - and the target code anmount is

felhlauingt etiabasedtlmt Ere locdupeddimntuntvidse thahathels
encoding is controlled. Therefore, the seanless

Eeibderi 6nSbeR wedn Stdprer §ncaﬂ15éalzsma1&ﬁ| é‘\'rFeEIhW t hout

th tual. _buf f
OQﬁﬂ§;§ ﬁ%§8$%50%6ﬁﬁ?oﬁgﬁééa 5a Fegﬁgfr §8thanent|on

déé@rﬂfﬁaﬁlghd§8m§ﬂgo%!%Qeﬁo@ggohpggiiﬁgjﬂa%roccupled

amount of the wvirtual buffer every time the encoding is
performed, a step for calculating a predetermined optimum
occupied amount based on the updated occupied amount of the

virtwal buffer, a step for calculating a predetermined

target-code amount based on the video signals of the

following chapter, and a step for adjusting the target code
amount sc that the sum total of the occupied amount of the
virtual buffer and the target code amount does not exceed
the optimum cccupied amount and using the adjusted target
code amount for the encoding. Accordingly, the initial

value of the occupied amount of the virtual buffer is set

"and the target code amount is calculated based on the

occupied amount, so that the encoding is controlled.
Therefore, the seamless connection between chapters can be

achieved without causing an error in the virtual buffer.
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exerting control over encodi ng based on an occupi ed
anount of a virtual buffer, the occupied anbunt bei ng
deternmined 5 based on the anobunt of codes generated at
the tinme where video signals are encoded and the
amount of codes transferred to an output destination.
The vi deo-encoding control nethod conprises a step
for determ ning whether or not seanl ess connection
bet ween a precedi ng chapter_and the 10 fol |l ow ng
chapter that are i ncl uded™i ¥ the vi deo signals is
feasible, a step for determ ning an occupi ed anount of
the virtual buffer imediately before the video

si gralvs deb-eheodind |owitnyplchaphed «f ehe arsbented to
the virtual buffer to be an initial value of the
1BEepi e @hodft 207 1P SATatiar 9 bidt erethsedeorit is
determ ned that the sea ection is feasib

q%§§s con | e

SRR DI PHECHePET i TRET OIS BEGPE, CArtf SETTHRHGY figunt
it I ¢ . t :

OEE}? %ﬁtltu\é% BSf?Lﬁhh@h@ﬁ%@g%gda%Mt Stgﬁjhrg:f dt\é:j%g.:r}r@iled

fer to zero, ere eterm ne

h88AM 85 heCANBRELI 9P dSudNfeasibles & stiep itk where
updating the occupi ed 20 anmount of the virtual buffer

vedes VsilgnaR st hee eacosidry) drsl ther hasitred, oA idep f or
calculating a predeterm ned opti num occupi ed anount
thaseleord he apdateplborngiiiedtamuntTiof tikeo-encbdahy
buffer, a_step for_calculatin% a predeterm ned
CeRirfet MeGBedaneIRE 1 H2s &t SEEPt her vielersingmal ¥hefheherr
25 fol l.ow ng chapter, .and a step for_adjusting the
DG A G 2 IS TR 5™ flab ™ FE U TOPAR "of "¢ HE
8K 'n‘:?g cﬁEBgé‘i Aad N&e \iln(rg'{t_LHQLd byf 81 andLhe: FALOEL: 5
code armount oes not excee
feasible, a step for determining an occupied amount of the
virtual buffer immediately before the video signals of the
following chapter are transferred to the virtual buffer to
be an initial value of the cccupied amount of the wvirtual
buffer, where it is determined that the seamless connection
is feasible based on the determination result, and setting
the initial value of the occupied amount of the virtual
buffer to zero, where it is determined that the seamless
connection is infeasible, a step for updating the occupied

amount of the virtual buffer every time the encoding is

performed, a step for calculating a predetermined optimum

occupied amount based on the updated occupied amount of the

virtual buffer, a step for calculating a predetermined

- target-code amount based on the video signals of the

following chapter, and a step for adjusting the target code
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the opti mum occupi ed anobunt and using the adjusted
target code anpunt for the encoding. Subsequently,
where the 5 initial value of the occupi ed anount of
the virtual buffer for the follow ng chapter is set,
the state of the occupied anobunt due to the preceding
chapter of the virtual buffer is taken over. Further,
a program of the present invention (9) is a 10
program for exerting contro],  over encodi ng based on an
occupi ed anobunt of a virtuat~ buffer, the occupied
anount bei ng determ ned based on the anmount of codes
generated at the tine where video signals are encoded
aneieht e dgdnthef sur odeslt rdnsher peduprammounsupt the
destination. The program 15 makes a conputer execute a
vixerl &a«ufof@tre@mﬂn% WF&%FOQ? SHBETS CABaSE excesd

connection between a chap

tE RS RELPTER, TRl B s SRR %aﬂﬁélfxﬁ e paraet
cSAINA R A tsfo‘}e@?éb%]r‘?co epsgBE L2 ni A AN e

Initial value o upi e unt the virtua

1o f=ar vﬁd&@do@ntﬁé‘%&,@ﬁi@deéfﬁbﬁﬁtl &h frasulitrtud1Sheprer
for updating the occupied anount of the virtua

fouffter fevdpyihgnehdereicodeng tie pertforafedheacstepied
for calculating a predeterm ned opti num occupi ed
angnindusasedtha prrecadidat cbaptenpbeditmmuimtuef bpnéfer is
virtual buffer, a step for calculating a predeterm ned
teny 4VGEt- code anDunt based on the video signals of '
fO||OMAn and a ste or a stlng

theF-r%ge ro ?p£§e 5 1nv§1%

t he Pargef code g]am)un E?he su o?al Fihé
prﬂ%Qﬂ %@r38989£1£§ éJH%rol over encoding based on an
cccupied amount of a virtual buffer, the occupied amount
being determined based on the amount of codes generated at
the time where video signals are enceded and the amount of
codes transferred to an output destination. The program
makes a computer execute a step for determining whether or
nct seamless connection between a preceding chapter and the
following chapter that are included in the video signals is
feasible, a stép for determining an initial value of the
occupied amount of the virtual buffer based on the
determination result, a step for updating the occupied
amount‘of the virtual buffer every time the encoding is
rperformed, a step for calculating a predetermined optimum
occupied amount based on the updated occupied amount of the

virtual buffer, a step for calculating a predetermined

‘target-code amount based on the video signals of the
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virtual buffer and the target code anount does not
exceed the optinmum occupi ed anount and using the
‘adj usted target 5 code anobunt for the encodi ng.
Accordingly, the initial value of the occupied anount
of the virtual buffer is set and the target code
amount i s cal cul ated based on the occupied anount, so
that the encoding is controlled. Therefore, the
seanl ess connecti on between chapters can be 10
achi eved wi t hout causing anl®ertfor in the virtua
buffer. A program of the present invention (10) is a
program for exerting control over encodi ng based on
fahloetnpidthptampurtdod stap rfarakdhutfeng the teocoepi edde
anmount being determ ned based on the anmpunt of codes
agenet ated-hat the $8Mtioeawidr éhei gesusighaumtect the
encoded and the anmpunt of codes transferred to an
voatput S affohe THE $ilo GPdh ABRERE adoTd Mt &rceed
xecute a step for. determnj t

tge Op L 1lmum occB ed amount andq%s%getggé &ﬁ'dg ed target
Sea ess connegﬁlon %e ween a prege I nNg dhap er an

cbBg adQldowngrrbaptesathat akeol-Rehyded 4k tiheryhdeo
signals is 20 feasible, a step for déterm ning an

vaTE4 e hamekhlp 084t iount dfugdhebui fefial mEdeat ekyset
before the video signals of the follow ng chapter are

and artsf eérazee tt cotiheandurttudls lbafitelated ieseh dnnithial
val ue of the occupi ed amount of the virtual buffer,

ogrered rrmosnget 8¢ nild ttattNCcRE1IBgaht e3@N EEAGEL I on 25
IS feasib%%gbased on the determpation result, and

SERB! TR tTHI"SFA 8 BFETRER oCERICEd arbuit
a(?%ie%\l‘ete%‘{di%%% DVEISY L0 Z8L: s WhELE T B8l eEDL Ned
a e sealmnl ess

A program of the present invention (10) is a pregram
for exerting control over encoding based on an occupied
amount of a virtual buffer, the occupied amount being
determined based on the amount of codes generated at the
time where wvideo signals are encoded and the amount of codes
transferred to an output destination. The program makes a
computer execute a step for determining whether or not
seamless connecticn between a preceding chapter and the

following chapter that are included in the videc signals is

feasible, a step for determining an occupied amount cf the

‘virtual buffer immediately before the videc signals cf the

following chapter are transferred to the virtual buffer to
be an initial value of the occupied amount of the wvirtual

buffer, where it is determined that the seamless connection

- is feasible based on the determination result, and setting
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- connection is infeasible, a step for updating the

occupi ed anount of the virtual buffer every tine the
encoding is 5 performed, a step for calculating a
predet erm ned opti mum occupi ed anobunt based on the
updat ed occupi ed amount of the virtual buffer, a step
for calculating a predeterm ned target-code anount
based on the video signals of the follow ng chapter,
and a step for adjusting the_target code 10 anobunt so
that the sumtotal of the ottupi ed anbunt of the
virtual buffer and the target code anobunt does not
exceed the optinum occupi ed anobunt and using the
thej usietht arsdet ot otles avmuHicfdormbhet emtodiengirtual
Subsequently, where the initial value of the occupied
bafbehttofzie ¥hetaalt buf fdrtersingd et fidld GRiEAgess
chapter is set, the state of the occypied nount due
CPNthet Pt é&eaﬁﬁaamﬁ%ra GT-SEhé&Ovi PP ‘Pl%ft%& orgupied
aﬁéﬁkﬁ{‘ S e m%ﬁéfs&i‘éfélﬂve%%&&o@'ﬁést}% 9904, ghhegl of
achi eving seam ess connecti on bet Weeh chapters
pdi-tHatta CausiBg 8hr 201 &I11% nigh aap MBYe Hfiglea Bk Shum
Description of the Draw ngs Fig. % shows an exanpl e
o€oOnigiraadcnn bhsed virdedre epeadengodew icel aacand Bg tige
an enbodi nent of the present 25 invention. 14 Fig. 2
vihowsl dnfdeanphescamfiqgureatlicopabing vipesletengoded 100
according to the enbodi nent of the present invention.

target-code amount based on the video signals of the
folloﬁing chapter, and a step for adjusting the target cecde
amount so that the sum total of the occupied amount of the
virtual buffer and the target code amount does not exceed
the optimum occupied amount and using the adjusted target
cbde amount for the encoding. Subsequently, where the
initial wvalue of the occupied amount of the wvirtual buffer

for the fecllowing chapter is set, the state of the cccupied

amount due to the preceding chépter of the virtual buffer is

taken over.

The present invention has a good effect of achieving
seamless connection between chapters without causing an

error in a VBV buffer.

Brief Description of the Drawings
Fig. 1 shows an example configuration of a video-
encoding device according to an embodiment of the present

invention.
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Figs. 3A and 3B show nodel s of VBV buffers conpliant
5 wth the MPEG 2 standard. Fig. 4 shows an exanple
transition of the occupied amount of a VBV buffer 701
on the encoder side. Figs. 5A and 5B show exanpl e
transitions of the occupied anmount of a VBV buffer
709 on the decoder side. 10 Fig. 6 shows an exanple
functional configuration of a processor 510 of an
~encodi ng-control unit 500 af ording to the enbodi ment
of the present invention. é 7 shows an exanpl e
function VBV of the present invention. 15 Fig. 8 is a
flowchart illustrating exanple processing perfornmed
by tfHe -.videbowncodigrpradei cenaégeraiimy od tahe*ldeo
enbodi nent of the present invention. Fig
SRERIRhart? SRERIFAYTE xR rﬁ“@@@ég‘ﬁﬂb o%etr#eorﬂﬁ?&ep&
xggglqg control over the VBV buffer according 20 to
e odi rent of the present invention. Fig. 10 is a

i 0%'&%” shl Lustigtdng %Qgﬁéeof’r%?%%f%%ggp%fnsﬂ@ﬁt

for ating 1 nformation about the occupi anount  of

wifie ﬁ&@lM@@bﬁgrsagﬂ@iﬂjng to the enbodi nent of the
present invention. 25 15 Best Myde for Carrying Qut

t he FligveAt sloowNext ,exampépbodeneitief dthehpr esenpied
invention will be described in detail wth reference
am@Andy &k mg¥BV buffer 701 on the encoder side.
Figs. 5A and 5B show example transitions of the
occupied amcunt of a VBV buffer 709 on the decoder side.

Fig. 6 shows an example functicnal configuration of a

processor 510 of an encoding-centrol unit 500 according to

" the embodiment of the present invention.

Fig. 7 shows an example function VBV of the present
inventicn. |

¥ig. 8 1s a flowchart illustrating example progessing
performed by the video—-enceding device according to the
embodiment of the present invention. |

Fig. 9 is a flowchart showing example processing

performed for exerting control over the VBV buffer according

" to the embodiment of the pfesent invention,

Fig., 10 is a flowchart illustrating example processing
performed for updating information about the occupied amount
of the VBV buffer according to the embodiment of the present

invention.
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Fig. 1 shows an exanple configuration of a video 5

. encodi ng device according to an enbodi nent of the

present invention. The video-encodi ng device includes
a video encoder 100 for encoding a video signal, an

—audi o encoder 200 for encoding an audio signal, a

mul tiplexer 300 for nultiplexing outputs of the video
encoder 100 and the audio 10 encoder 200, a

medi umrecording unit 400 for recording stream data
mul ti pl exed by the nultiprek%r‘soo onto a recording
medi um 490, and an encodi ng-control unit 500 for
controlling encoding perforned by the video encoder
B&60. Mathe fanc ddirmyiognrolthemilnvB8Oipncl udes a
processor 510, 15 a ROM 520, a RAM 530, an
|npd?”%hdaéuﬁﬁh?d+$ﬁ%Wﬂ5%§h549re%@%¢ g i950ni b be

d bed its t th
SRR s 6t a0 FELDI Yo 2 g bPatERs KO ampunt  or
th t d d 00
via e grar g SrRECe BNl A Al A RO

ehBE@X £ QL aecggdhog ad %&g@ﬁbgggﬁeﬁwtth@ pkBSent
amount of target dat encodi ng the next picture,

iansheddrer n&hbvaansmdcsiﬂn@e degiast izal hdds iandereo
through a signal line 159. The ROM 520 is a nenory
efigpdethdlOdi dgrprogedirsg aaridensspanahet & ssuddedegooder
forth that are executed by the processor 510 and
2QR hisv eRpging an @Pﬁ@w%lﬁélﬁédl AgTal FiRstkareFOPy foF

ik f 16 .The RAM i
e el POBEr e e iRES anepasT HIT R hel andte

enGSEETS 30y, eﬁegbﬁmplg&ﬁo%ﬁ% ﬁik%ﬁ e&‘&%ﬁ rec%?dl

program an I eve S For
stream data multiplexed by the multiplexer 300 onto a
recording medium 490, and an encoding-contrel unit 500 for
contrelling encoding performed by the video encoder 100.

The encoding-control unit 500 includes a processor 510,

a ROM 5&0, a RAM 530, an input-and-output interface 540, and
& bus 550 for connecting the above-described units to one
another. The processor 510 receives a generated-code amount
or the amount of data encoded by the video encoder 100 via a
signal line 1792, determines a quantization index conforming

to a target-code amount or the amount of target data for

- encoding the next picture, and externally transmits the

" quantization index through a signal line 159. The ROM 520

is a memecry for ‘holding programs, various parameters, and so
forth that are executed by the processor 510 and achieved by

an EPRCM including a flush memory or the like, for example.
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exanpl e. The input-and-output interface 540 exchanges
data 5 between itself and the outside, and is used for
updating the programin the ROM 520, for exanple.

Fig. 2 shows an exanple configuration of the video
encoder 100 according to the enbodi nent of the present
i nvention. This video encoder 100 encodes a video
signal 10 transmtted thereto via a signal |ine 101
and externally transmts the encoded video signal via
a signal line 199. The vidé® encoder 100 includes a
rearrangenent circuit 111, a scan-conversion circuit
112, a notion-detection circuit 121, a

Thot R&N- Compersativofori kcldind 2@ rkadstubt sactlor 11i3e, ahere
15 adder 132, a DCT citcuit 141, an inverse-DCT
thereark dar ig ngoaptrvatyian dhechirecesaor o210 executes
dequanti zation circuit 152, an__encoder 161, and a

CBEf PEPI TR A R0 LR reartangéient Erhtuittcrel TOF

LERLLEN0eS, 36, 0f . I GIULES Of VEdE0 510Nl §arges daca

shmtte reto via SI gha

p8e6OLAI N1 Lhe encoding L dengand LEansiit ;A8 ing the
rearranged plctures to the scan-conversion circuit

pd@rar NEn tSRARORORYES SFON Gidn@Uiet 112 det erm nes
whet her the data of the transmtted pictures has a
framfdcst 2uchavwe ar exampéled costigetairiorand péef vidso
scan conversion conpliant with the 25 determ nation

cepeedsr Ul ackerdara i Ghfe TPRAIRERE eof 10he piresePés.

Then, . the scan-conversion circuit 112 converts the

TR it 0 MRAFOY BPRRIERFRIE Tald Ve PEPTRT 19 T ERs fEEAT
t%‘?r%rﬁlu Cé‘fg}gleggléo d\%t_a‘? 4 osieg%%ll Rﬁnéhfof"atr{cP%'x%%E%‘étlwn
transmits the enccded video signal via a signal line 199.
The video encoder 100 includes a rearrangement circuit 111,
a scan—-conversicn circuit 112, a motion-detection circuit
121, a motion-compensation circult 122, a subtractor 131, an
adder 132, a DCT c¢ircuit 141, an inverse-DCT circuit 142, a
quantization circuit 151, a dequantization circuit 152, an
encoder 16l, and a buffer memory 171.

The rearrangement circuit 111 rearranges each of
pictures of video signals transmitted thereto wvia the signal
line 101 according to the encoeding order and transmits the
rearranged pictures to the scan-conversion circuit 11Z. The
scan—-conversion circuit 112 determines whether the data of
the transmitted pictures has a frame structure or a field

structure and performs scan conversicn compliant with the

. determination result for the data of the transmitted




10

15

20

25

and the subtractor 131. 5 The notion-detection circuit
121 detects a notion vector based on the data
transmtted fromthe scan- conversion circuit 112 and
transmts the notion vector to the
not i on- conpensation circuit 122. The noti on-
conpensation circuit 122 reads imge data conform ng
to the 10 macro-block data transmtted to the
subtractor 131 of inmage data that was stored in the
not i on- conpensation circuit?122 in advance based on
the notion vector transmtted fromthe
noti on-detection circuit 121. Then, the
pAotiioas cofffensatthenscenrconterk22nt cansnmit slthegreadts
I mge data to each of the 15 subtractor_ 131 and the
thgderta sntayasredbipel- @m@%@éterwyfﬁé fypnsmits the
ata transm d romthe scan- conversion

l o
TREFLoh (oGS Se 3R PARR vhy e (e Tohpr Beerom i roat £ 121

a cy gz bl ock data in its original format
ah& F§Q1§ %?E%u? 141. Where the macro-block data is

a Pcmecwt@onZQe@éc@c% RIiGIWE 8, 1&@%@&4&@&@ Ab+134
transmts data obtained by subtracting the

vpeesh Giatkd mrgendatiar 4 ransemitedd Fosmttee scan-
not i on- conpensation circuit 122 fromthe macro-bl ock
cdavarstion tdiecDCT ti2cand tikhsriihe DO métriow tvebgdr to
erforms DCT (Discrete Consign 25 Transform
B?o%%%%ﬂqﬁfqﬂﬁﬁnﬁﬁél@%I%&%qqﬂﬁsﬁﬁ?tedT$?cWﬁﬁ4ﬂ? 18

subtract.or 131 and verts the data |nto:?
C%%%??ﬁac‘ilé’ﬁ‘t STEGRAt LAt TSRS JRSEEr CoFt AT OfTHAG F8sthe

mﬁg afcs%ﬁgﬁsmﬂta&s Pt ted GOm0, PehCigeChlge
bas

on the
data that was stored in the motion-compensation circult 122

in advance based ¢n the metion vector transmitted from the
moticn~detection circuit 121. Then, the motion-compensation
circuit 122 transmits the read iﬁage data to each of the
subtractor 131 and the adder 132, as predicted-image data.

Where the macro-block data transmitted from the scan-
conversion éircuit 112 is an I picture, the subtractor 131
transmits the macro-block data in its original format to the
DCT cifcuit 141. Where the macro~block data is a P picture,
or a B picture, the subtractor 131 transmits data obtained
by subtracting the predicted-image data transmitted from the
motion-compensation gircuit 122 from the macro-block data to
the DCT circuit 141.

The DCT circuit 141 performs DCT (Discrete Consign

.Transform) processing for the data transmitted from the
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quanti zation index transmtted fromthe
encodi ng-control 5 unit 500 via the signal |ine 159
and transmts the quantized DCT coefficient to the
encoder 161 and the dequantization <circuit 152. The
encoder 161 converts the quantized data into a
vari abl e-1 ength code and stores the variable-length.
.code in the buffer nenory 171. The buffer nenory 171
- 10 converts the stored variable-length code into data
in pictures and externaITylﬁfbnsnits the data to the
signal line 199, as bit-streamdata. Further, the
buffer nmenory 171 transmits the anmount of generated
syhtiabice- lédgehdcodeesricf ths datiérenpd ct IGE roefhecient.
encodi ng-control unit 500 via 15 the signal line 179,
The arajdAeriten- ebaetdndwit JuarhézgegiktmtiZacrehficient

[ it 152 d t the, t] d. dat
A S e e e S a
AP T AR o0 ROl SLTR UL R o

uEegURNt bZat kea sigga 11:192120 and tFaNsiidss thheqdat @i zed
to the adder 132. The adder 132 adds the data

DET anmfifticedntr om tie dnvvelesel DCTaed riid tdet@2nt 0zbheon
predi cted-i mage data transmtted fromthe notion-

cxogdndati- onToe rentadelr22 68 ocohae rthethoy iqgianah zedadetd s
_reconstructed, and transmts the ori%inal Lna%e dat a

1 ehyagsehder bARTdhrerNsatrensepfeuittnel yarighlgslergth

- enel@la% 1%1 redié:ted-i1 ge gﬁtabc J.es ondi ng 1o the
o r6 B Gck T Rabd"Hata (U RaL T |”'0e G SBAEY ekt ti e
oy er;%*sf%geFEQ&Q%@HQ&@—%QQ&W"@@&& Qe VY- RQuifers
pictures and externally transmits the data to the signal
line 199, as bit-stream data. Further, the buffer memory
171 transmits the amount of generated variable-length codes
of an entire picture to the encoding-control unit 500 via
the signal line 179, as a generated-code amount.

The dequantization circuit 152 dequantizes the
cguantized data transmitted from the quantizaﬁion circuit 151.
The inverse DCT circuit 142 performs inverse DCT processing
for the data dequantized by the dequantization ciréuit i52

and transmits the data to the adder 132. The adder 132 adds

‘the data transmitted from the inverse DCT circuit 142 to the

predicted~image data transmitted from the motion-
compensation circuit 122 so that the original image is
reconstructed, and transmits the c¢original image data to the

motion-compensation circuit 122, so as tc generate
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MPEG 2 standard. Under the MPEG 2 standard, virtua
buffers 5 referred to as VBV buffers are envisioned
bet ween the encoder and a decoder for transmtting and
decodi ng obtained bit-streamdata in an appropriate
manner, and encoding is perforned so that the VBV
.buffers do not overflow. The difference between the
anmount of codes generated by the 10 encoder and the
anmount of codes transferred to an output destination
corresponds to the anmount ~ of° dat a (This anobunt is
referred to as an "occupied anount”.) existing in the
VBV buffers. The maxi mum amount of the VBV buffers is
pdedided-iaegR2daks. céHowsmrendinpet ¥Bvhduifarsbdpek image
provided virtually 15 and do not necessarily exist.

dyfrer-hate WBY Baf pREedet @itedlief PB 2 encoder - si de,

a VBY bufé r Zgé%%s connected t 0 ut-sige of

Che T0Pdedk bt 100 BRI Ha S I BN Sttt AndbusT \ he
MpEADSTLLd. ol T ophAle 080, EN000RL, 100, { Q the. YBY, ¢ ¢

%J?feﬁ%?G?fn.theo?y,1%kaas ghomggé% fa. 3 .%?¥E%% ers
réhene dabasexiysy Sphfrdhe a¥YBVenbif { &fed PetvRRnOWL QUL

signal fromthe VBV buffer 701 is transferred at
etdaaf ands peadcRax . £ arransni ded g exidtdedodinheb MBVhed

buffer 701, the output signal fromthe VBV buffer 701
bits-shreayf darediatan ramsfogrispeedaireSubseyganbiyng t he

25 occupi ed amount of the VBV buffer 701 is obtai ned
Peiprmesy soop at Fiah s Rt PURESTF dde e GHEIT T10T - ar ERe

C trolleg o that the occupied anount doe ot
O EH PR ST T BT Cof | Ces VBV MRS 78151%0
eﬁéBHértEﬁdV?Nébﬁﬁéﬁﬁt'%%1c%88§ EPﬁnsferred to an output
destihation corresponds to the amount of data (This amount
is referred to as an "occupied amount".) existing in the VBV
buffers. The maximum amount of the VBV buffers is defined
as 224 KB. However, the VBV buffers are provided virtually
and do not necessarily exist.

When the VBV buffers are viewed from the encoder-side,

a VBV buffer 701 is connected to the output-side of the
video encoder 100 and data is instantanecusly transferred
from the video encoder 100 to the VBV buffer 701 in theory,
as shown in Fig. 3A. Then, where data exists in the VBV
buffer 701, an output signal from the VBV buffer 701 is
transferred at transfer speed Rmax. Where no data exists in

the VBV buffer 701, the output signal from the VBV buffer

701 is transferred at transfer speed 0. Subsequently, the

occupied amount of the VBV buffer 701 is obtained and
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overflow). 5 On the other hand, when the VBV buffers
are viewed from the decoder side, a VBV buffer 709 is
connected to the input side of a video decoder 900
and data is instantaneously transferred fromthe VBV
buffer 709 to the video decoder 900 in theory, as-
shown in Fig. 3B. Then, an input signal to 10 the VBV
buffer 709 is transferred at the transfer speed Rmax,
or the transfer speed 0. In that case, the transfer is
performed so that an occupi®l anount of the VBV buffer
709 does not exceed the maxi num anount thereof and
the input signal nust be transferred, so as to be in

operetfors decatengidée perdatared ODyatdeconided ld€codethat
900. If the input signal is Ilate for the

thiecodainiad agoBRt t dree s imgdo eé@@@deth@cmamnmumppew of

occurs in the_VBV buffer 709. Fig hows an exanpl e
Che afRY thudt et 7Phe<%%c%te&hea¥8hfn?%$eﬁ hd vEgesufrfer
ogggf n.the encoder side. The 20 vertical axis

represénts t he occupi ed anobunt of the VBV buffer and

the dnatgrabe @ Sd-eR" GREAL Snl i PBy BRSS! h¥E! ¥iewdd & rom
occupi ed anobunt al ong the vertical axis is shown in a

oI & rdisk g€} | SNVEWH Y Rans { Hatodheteecypi €8e input
anount increases as it falls. Incidentally, the

sivxioum aridant defo@x t38® ¥BY Batfeis 7likstHastdetbnely as

224 KB. - 21 Incidentally, here, the sign T
traprfesaeds frae pret\ie bugénar 0P ofp cyht @1deRafleradey h%JO
. reciprocal of the frame rate. Further, the si

iy Fhentagersy aRPEs it iftg -t HE - nufiBer, @ input Slgnal ts

the VBV buffer 709 is transferred at the transfer speed Rmax,
or the transfer speed 0. In that case, the transfer is
performed so that an occupied amount of the VBV buffer 709
does not exceed the maximum amount therecof and the input
signal must‘be_transferred, so as to be in time for decoding
performed by the video decoder 29C0. If the inpuﬁ signal is
late for the decode-timing of the video decoder 900,
underflow occurs in the VBV buffer 709.

Fig. 4 shows an example transition of the occupied
amount of the VBV buffer 701 on the encoder side. The
vertical axis represents the occupied amount of the VBV
buffer and the lateral axis represents time, respectively.
The occupiled amount along the vertical axis is shown in a
downward direction, which means that the occupied amount
increases as it falls. Incidentally, the maximum amount of

the VBV buffer 701 is defined as 224 KB.
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‘a desired picture. Further, the sign PX represents the
5 actual anpbunt of generated codes of the X-th picture
and the sign EX represents the occupi ed anount of the
VBV buffer imrediately before the X-th picture is
encoded. The video encoder 100 encodes video signals
transmtted thereto in order of the picture nunber.
| medi ately after 10 the O-th pictUre i s encoded
(time 0), generated-code ampunt PO is instantaneously
transferred to the VBV buffet 701, and the occupied
anount of the VBV buffer is represented by BO + PO.
Subsequently, until the time when encodi ng of the next
or flmcstdepitei Uy e hesrd,i nihshedgncddespr@r=enttsandi piedure-
fromthe 15 VBV buffer 701 at the transfer speed
IRhaxa t\tierceby et hehdectpi ddicamsgarrotat el VB¢ Bupfer rate.
decreases over the course of tine. Just prlor to

FPﬁé‘?’?net éndthe %?r%ri P @%re PR e SFIGdRY 6 A ?r of

nmou the BV buff 701 20 .be
%E%l dJﬁg%gﬁ?sf nfu LH%?NM 5 Slﬁer§¥ pre gngﬁoﬁﬁf P1

a&@uéﬁsén%h%n%@Uﬁéﬂeﬂﬂlﬁfﬁ&e‘%d oFOrhdey \@prtﬁ;% ZQ& the
As a result the tinme T, the occupi ed anount of

side BiBVephhubERts 7He iccdigfifasanbedt byr Bhet vBY. pAkter
that, data is further transferred fromthe VBV 25

ifyetdiert€A@l bafidr ¢ hehe otesh gficéncedes picidedes are
further -22- stored in the VBV buffer 701 in the
aboVeed¥Esee? b atenéP0 engedepriislea giohalsi ppapdiiited

the n-th picture is encoded (time n x T), .the
é&'gﬁéﬁﬁto%f qﬂ?mg§9r8u$F@?e¥s Im&gdlately after

the 0-th picture is encoded (time 0), generated-code amount
PO is instantaneously transferred to the VBV buffer 701, and
the occupied amount of the VBV buffer is represented by B0 +
P0. Subsequently, until the time when encoding of the next
or first picture is finished, codes are transmitted from the
VBV buffer 701 at the transfer speed Rmax, whereby the
occupied amount of the VBV buffer 701 decreases over the
course of time.

Just prior to the time when the first picture is
enceded (time T), the occupied amount of the VBV buffer 701
becomes Bl and the first picture with generated-code amount
Pl is instantanecusly transferred to the VBV buffer 701. As
a result, at the time T, the occupied amount of the VBV
buffer 701 is represented by Bl + P1.

After that, data is further transferred from the VBV

buffer 701 and the codes of encoded pictures are further
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represented by the sign Bn (= Bn - 1 + Ph - 1) and the
n-th 5 picture with code anount Pn is instantaneously
transferred to the VBV buffer. As a result, at the
time n x T, the occupied amount of the VBV buffer 701
is represented by Bn + Pn. Here, when the anount of
externally transmtted codes 10 exceeds the anount of
internally transmtted codes, the occupied anount of
the VBV buffer 701 becones 0, as indicated at tine

. Tx, and the VBV buffer 701 %%ops transmtting data.
V%en the data is stored in a DVD, the occurrence of
underfl ow of the VBV buffer 701 on the encoder 15 side
steradligr diilee VBMOWeVEer Hilennt lrbeghbbhe- dkedcer itedsmanedr .
in the DVD, overflow of the VBV buffer 701 is not

Jeet eraisire.to Ther LB enethé e debherévbidre FG0 eﬂﬁ‘f@tieﬁave
control er é VBV, buffer 701 so_t hat %

(B1% & 76170588 ABEORAET ARG T REgshe 5k dlfggrsﬁﬁw

5] 1.0 f 0 occupi gd amqunt_of . the
%%%ﬂ%rﬁf% QOSB Qiﬁglﬁécodér Si Q SlDi'herﬁs nFC% eaX|th
pi SRANESEALS Eeaeogﬁ&m%ra@u@ks%nwﬁe&@iy Qlﬂ:faﬁlgﬁfeﬁggd
the lateral axis represents tinme, respectively. In

tEOotHe aslv barfeg. 4astheeequpi ed an®uitmalnoRgTt hehe
vertical axis is shown in an upward direction, which

omigns:d 25ocuhat of hehecHpibed farpifl imncreasesnasdi by Bn +
rises. 23 Were a video streamexists in a bit

PRtream a code is stored in the VBV buffer 709 at the

transfer speed Rmax. Were no vi deo streanleX|gt§Bées

t he BGFE’ sEPRANTR A 00REs Ofy gXternally transmitte

exceeds the amount of internally transmitted codes, the
occupiad amount of the VBV buffer 701 becomes 0, as
indicated at time Tx, and the VBV buffer 791 stops
transmitting data. When the data is stored in a DVD, the
occurrence of underflow of the VBV buffer 701 on the enccder
side is toclerable. However, even though the data is stored
in the DVD, overflow of the VBV buffer 701 is not tolerable.
Therefore, the wvideo encoder 100 must have control over the
VBV buffer 701 sc that the VBV buffer 701 does not overflow.
Figs. 5A and 5B show example transiticons of the
occupied amount of the VBV buffer 709 on the decoder sides.
The vertical axis represents the occupied amount of the VBV
buffer and the lateral axis represents time, respectively.
In contrast to Fig. 4, the occupied amount along the
vertical axis is shown in an upward direction,'which means

that the occupied amount increases as it rises.
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stored in the VBV buffer 709. Further, the code 5
i nstant aneously flows fromthe VBV buffer 709 to the
vi deo decoder 900 at" the.tine when decodi ng of each
of the pictures is started. Wiere chapters are not
seanl essly connected to each other, as shown in Fig.
5A, a decoded inmage has a gap 10 corresponding to an
interval between a preceding chapter and the
followi ng chapter. In that case, after the occupied
anount of the VBV buffer 70§3dUe to the generated
codes of the preceding chapter becones zero, codes
generated by the followi ng chapter flow in.
Thergfeore z vhdre ssremn megdttoifbanake stidecewaneecdds is
interference of chapters, where the interference is
sé:aegfédlrbytftqw &BYBYUB @P¥ ef076g. thewsvarsiemerreach §max
connected to each other,

ers are seam essl| _
Rt 7 % EBCeHonti atod LolEs OE FRESMoloRPARS 2Te
%@%g%e#qféh 839 gﬁ%?égfﬁﬂ§ oGeypied aﬁguntcpf the 20

due preéceding’ chapter- becones

1ASE On tankhRiAf 0@ oy NEr G QURI @dvapRuRLr0f0d he YBY video
buffer 709 due to the preceding chapter should be
dbakédr w0y aftorheak € atidig dethaihgi bEabasraldre tok the
VBV buffer 709. If the generated codes of the
piothows ng cltapted.start flowing in at the tinme 25
where nuch of the occupi ed anbunt of the VBV buffer
709 Whg&e2ghapber hed g5 é’@édﬁﬁ@m%ﬁwlércqwtﬁg te rayBYV

buffer 709 may. overfl Cﬁ her if a
Uit 147 0T oinabLui Ty o =eoded nage has o gaf
corresponding to an interval between a preceding chapter and

the following chapter. In that case, after the occupied

amount of the VBV buffer 708 due to the generated ccdes of

the preceding chapter becomes zero, codes generated by the
following chapter flow in. Therefore, there is no need to
make allowance for interference of chapters; where the
interference is caused by the VBV buffer 709.

However, where the chapters are seamlessly connected to
each other, as shown in Fig. 5B, generated codes of the
following chapter flow in before the occupied amcunt of the
VBV buffer 709 due to the preceding chapter bhecomes zero.
Therefore, the occupied amount of the VBV buffer 709 due to
the preceding chapter should be taken over for calculating
the initial value of the VBV buffer 709. If the generatead
ches of the following chapter start flowing in at the time

where much of the occupied amount of the VBV buffer 709 due
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started at the tinme when the anmount of code data
stored in 5 the VBV buffer 709 is insufficient, the
VBV buffer 709 may underfl oor. For exanple, where a
necessary anount of code data for decoding a first
picture (12) of the following chapter is drawn
i nstantaneously and if the anobunt of code data stored
in the VBV buffer 709 is insufficient, the code 10
data necessary for the decodi ng cannot be obtai ned.
Therefore, the seanl ess confiection cannot be achi eved.
For storing the sufficient anmount of code data in
advance, transfer of a bit streamof the foll ow ng
tohtlpt erresieoidnd beapbtarta ias,sbba BV posSidd §09 may
However, there is a limt to 15 how soon the transfer
o¥er §HE £ ol | owi ng chapt er can be started, since t he

transfer of the fol]ow.n ter has to tarted
O Ehanbrr® ditdre L 8. SRRBLEAFIT o s2Sofi R

g%ﬁ{ U th%CE%Q'w & Och h%m%ggme c\%}d edat%e sBb g?&r‘ln

nvent Ion, enco restri I ons

£ exiEﬂﬂtbuf(f@rt he9 a{@bhmsﬁfl@@_eﬁrcat et cafle Hat ofpbheay
followi ng chapter, as below, so as to allow seanl ess

LEREHFEICTW .ON Fo b et ¥RRHI «,h 3l aeX eBe & Srotif ittt bENBHES
for the VBV buffers are net. Further, since there is
datea | fose degndecy | dnf 25 hetiwsenet 182 abov ehae ol il beindy/BV
buffers 701 and 709, the VBV - 25 buffer 701 wll be
chpgday B@ddra§na}%ﬁ¥ﬁﬁ§ﬂ?eopﬁéy gnd | jhistheateaeuak @ﬁaﬁ%¢%

dget:.'l?rc]g%:: %3: Cg)ﬂt ‘P%er, g({%v ?3115%6_1:09 03 Eg ofx?ssusfo 1c§.]é(r)1t0f titlgecode
data necessary for the decoding cannot be obtained.
Therefore, the seamless connection cannot be achieved. For
storing the sufficient amount of code data in advance,
transfer of a bit stream of the following chapter should be
started as scon as possible. However, there is a limit to
how soon the transfer of the following chapter can be
started, since the transfer of the fellowing chapter has to
be started after transfer of the preceding chapter is
finished.

Therefore, according to the embodiment of the present
invention, enceding is performed while restrictions are put
on the amount of generated code data of the following
chapter, as below, so as to allow scamless connection
between chapters even though requirements for the VBV
buffers are met. Further, since there is a close connection

between the above-described VBV buffers 701 and 709, the VBV
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according to the enbodi nent of the present invention.
In 5 this exanple functional configuration, a
recordi ng-nmode determnation unit 511, an
occupi ed- anount update unit 512, an optinmm
occupi ed-anmount cal cul ation unit 513, a target-
code-anount cal culation unit 514, a target-code-anpunt
adj ustment unit 515, and a quanti zati on-i ndex
determ nation 10 unit 516 ar§ provided. Further, even
t hough this exanple is glv on the assunption that
the processor 510 achi eves each of functions
according to a programheld in the ROM 520, those
bufher i Uhs widy be dehdeMedt Beoaghremiskvare. The
recordi ng-node determnation unit 511 determnes 15
whettHér- grlﬁb¥s¥?ﬁ¥%ﬁyﬁﬂ E£smMpbANEEtG o5t feBRIFREALION

o GGt REC 701 VA i oHaE 6P~ L] SEtda 08 the
aé@?{%;ﬁr}st %01 Scéﬁﬁcﬂdfr@-}q %f”%ebgﬁéé‘&ﬁ' iferGRaRt Zrlﬁ’f

| ow ng apter elongs
tii 4§ e 1ed rah ot eRROdUCING duketidR, fd nalco¥Bnetmbhe
precedi ng- chapter should not be ess than 1.5 sec, and
der aeeintiime petto&ﬂxkﬂ&ﬂrndmm@1ddeamauﬁﬂuﬁpmatenednun512;
| ayout should fall within an all owabl e range, for

apxemipimar Pheupiedarmauyy caisepsbliof ued Sd3nl estarget-

connection determ ned by the recording-node

CofER ErRIAIRAt Péﬁcﬁ}ﬁ’%mﬂil% affects® %lr%eézalﬂoé?s 2pPayback

2 AR B4 £h ritih 3 BT R B0 Tar e PRt o
i 18 gSet .l E}C:Q\'}f@éd On)Fdf%h@rdata@eﬁn?{cﬁﬂg% aea 8§<am]5f§ is

VD, That to say, where the seanless connection 1s
given on the assumption that the processor 510 achieves each

of functions according to a program held in the ROM 520,
those functicns may be achieved through hardware.

The recording-mode determination unit 511 determines
whether or not the seamless connection between the chapters
can be achieved. For achieving the seamless connection, the
following chapter subjected to the seamless connection
shouid noﬁ be the first chapter of a title to which the
following chapter belongs, a time peiiod of reproducing the
final VOB of the preceding chapter should nct be less than
1.5 sec, and a seek time period deterﬁined due to the on-
medium layout should fall within an allowable range, for
example. The presence or zbsence of the seamless connection
determined by the recording-mode determination unit 511

affects a seamless playback flag in a C PBIT (Cell PlayBack
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performed, the seanl ess playback flag of the foll ow ng
5 chapter is set to ON and where the seanl ess
connection is not perforned, the seamn ess pl ayback
flag of the followng chapter is set to OFF. Further,
where it is determined that the seam ess connection
is feasible, the recordi ng-node determ nation 10 unit
511 determ nes the i medi ately precedi ng occupi ed
amount of the VBV buffer held in the RAM 530 (or the
ROM 520) to be the initial?%alue of the VBV buffer.

On the other hand, where it is determ ned that the
seanl ess connection is not feasible, the initia
Igabueatofort HebVBY 85 BT efPricsrset Chaizetfroforfiae. oinni bifal
val ue of the VBV buffer corresponds to an occupied
VarbuhtidepoT idAgwAct T ggmatiorheini aj d2t -sfarageorrepect
VBV _buf f is.set in the above- descrjbed manner ,and
SHE ARG 1 (00 65ChE DRbur i P b STBpRR ¢ B C4 oD, i°

péPr A LCGYRI %Qaﬁ'g%‘% ep]%@%%g 't 592 “eodtaotlﬁl%wﬁﬁ

OCCU ed anount o base unt

cﬁépt&e ner akedreodf sad agﬁerr@n%met E@Qmié@s!nédh%e*&%ﬁgﬁr is
menory 171 of the video encoder 100. For exanple,

niheser fBet, POhe SOOI phia@badki S18eter Mredolocheéng
the imedi ately previous 25 timng, the anount of code

cdapteef ds sr&ansbe@FEp to "Bl" is - 27 subtracted from
"BO + PO'. Further, the anount of generated code data
" pLFUFEhgRded R BOLE Fleﬁerrphnetchd% dadde Praphess

assunption i e tha
connection is %easgble, the recordlng -mode determination

unit 511 determines the immediately preceding occupied
amount of the VBV buffer held in the RAM 530 (or the ROM
520) to be the initial wvalue of the VBV buffer. On the
other hand, where it is determined that the seamless

connection is not feasible, the initial wvalue of the VBV

-buffer is set to zero. The initial wvalue of the VBV buffer

corresponds to an occupied amcunt "BO" shown in Fig. 4. The

‘initial wvalue of the VBV buffer is set in the above-

described manner and transmitted to the occupied-amount
tpdate unit 512.

The occupied-amount update unit 512 updates the
occupied amount of the VBV buffer based on the amount of
generated code data transmitted from the buffer memory 171
of the video encoder 100. For example, where "B0O + PO"
shown in Fig. 4 is determined to be the immediately previous

timing, the amount of code data for transfer up to fBl" is
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‘transfer speed Rmax is 9.3 Mips and the NTSC (Nationa
-5 Tel evision Standards Commttee) nethod is determ ned
to be a screen nmethod, the frame frequency of the
NTSC is represented, as: (1000/1001 x 30) 29.97 Hz,
wher eby the anobunt of code data transferred per cycle
is 10 represented, as: 9.3 Mps/29.97 Hz = 310.31 K
bits. Where the amount of code data for transfer is
subtracted and the VBV buffer is enptied, as indicated
at Tx shown in Fig. 4, tﬁeZ%CEupied amount at that
poi nt becones 15 zero, since further data transfer is
i nfeasi ble. Then, a value obtained by adding the
sgehezcitet-loode-'88t & BobuntFfurgdhetrhe tbecapiwtt arfogrterated
becomes a new occupi ed anobunt. The occupied anount

Ceﬁ%a@%ﬁa'H”fhésaﬁégﬁdd%% HEOedPRAmner is held in the
RAM 53 t he d tte h
oot T ECBEP el Sttt S5aPERE HeF o IF G £03t hG.

' t [ cul 5
R

T@L@\Fﬁsflcﬁ)t Sttalﬂﬁaﬁcﬂgecml@ﬂ:tte'%@ ReXhoBi £k Ut d $ni@BE0HEdne a
The opti mum occupi ed anpbunt is an index of an idea

sOc&pined hadpunheof r 28 theMBYchbubfethaf ieEscC tilke
next - pi cture encoding is finished. 28 |If the occupied

reparAanteid,t ke : VBV buf fer exceeds the value, the
possibility that the VBV buffer overfl ows
s.gdﬁppeéh59 X Hor €2s84. HEt was shown by experi nent

wﬁggé% Q%% %Eguggtéglggde data transferred per cycle is

represented, as: .

9.3 Mbps/29.97 Hz = 310.31 K bits.

Where the amount of code data for transfer is
subtracted and the VBV buffer is emptied, as indicated at Tx
shown in Fig. 4, the occupied amount at that point becomes
zerc, since further data transfer is infeasible. Then, a
value obtained by adding the generated-code-data amount to
the cccupied amount becomes a new occupied amount. The
occupied amount updated in the above-described manner is
held in the RAM 530 (or the ROM 520) and transmitted to the |
optimum-occupied-amount calculation unit 513.

The cptimum-occupied—-amount calculation unit 513

calculates the optimum occupied amount of the VBV buffer at

~the time when the next picture is encoded. The optimum

occupied amount is an index of an ideal cccupied amount of

the VBV buffer after the next-picture encoding is finished.
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“occupi ed anmount can be cal cul ated by a function shown
as: By 5 = VBV (Bx). By using the function VBV, the
occupi ed anount of the VBV buffer can be quickly
reflected in the bit rate, so that steep inmage
deterioration can be reduced. Here, the sign Bx
represents the anount of using VBV buffer before the
X-th picture is encoded and the sign By represents the
10 optinmum occupi ed anount of the VBV buffer after the
x-th picture is encoded.” Characteristic 1: By = VBV
(Bx) represents a nonotonously increasing function
for Bx in Bx section [0, Bmax]. 15, Characteristic 2:

Ifuhlt | orryBed=aBrinana’ fihec VBN b{iByer =AM B he- value,
(Rmax X T)} cross each other at Bx = Bth (where 0 <

the hres Brbditivnthak Bie &6t it fpo, oBpakjcws significantly

,Characteristic 3: V%er%aan expr.essi on Bx <

B hol d
l%ﬁr%%%ef%ssi%nwﬁ/sfife%&‘) Y (R 1939‘?3}‘18}98)?1??61 E‘J‘Ee giﬂ‘afﬁ‘um
: [ > hol . '
PR B e S TafeRoPde” fry PrERBRERGAST By

— eyBiPl ) VBVl upst honc having i Re 2oy erndeschidied Lhsee:
characteristics. In the case of the VBV function, the
o¥atihe By mefBeRScLONsd afticxilyarepledederiy nee¢ 2itvaite,
(a value of Bth or nore) in a section where the val ue
se 2t BXdep [Bag8tddtemtatierp the valxelBedgr ateatl ythe
i ncreases at the increase rate of |ess than one in a
sk@etHorramresent feths angaingx of sup Br%k, VEdhayjtfer before the

x—-th pilcture is encoded and the sign By represents the
optimum occupied amount of the VBV buffer after the x-th
picture is encoded.

Characteristic 1: By = VBV (Bx) represents a
monotonously increasing function for Bx in Bx section [O,
Bmax].

Characteristic 2: function {By = Bx} and function {By
= VBV (Bx) - (Rmax X T}} cross each other at Bx = Bth (where
0 < Bth < Bmax) in the Bx section [0, Bmax].

Characteristic 3: Where an expression Bx £ Bth holds,
an expression {VBV(Bx} - (Rmax X T)} =2 Bx holds, and where
an expression Bx > Bth holds, an expression {VBV(BX)—— {(Rmax
X T)} < Bx holds.

Fig. 7 shows an example VBV function having the above-
described three characteristics. In the case of the VBV
function, the vélue By remains conétant at a predetermined

value (a wvalue of Bth or more) in a secticn where the value
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In Fig. 6, the opti num occupi ed-anount cal cul ati on
unit 5 513 transmts the opti mum occupi ed anount
obtained in the above-described manner of the VBV
buffer to the target-code- anmount adjustnent unit 515.
The target-code-anmount cal cul ation unit 514 cal cul ates
a target-code anount based on a video signal of the 10
foll owi ng chapter that will be subjected to the

seanl ess connection. Various types of nodels have
been proposed for calculat%%g the target code anount.
Here, the known TMb nethod is used, as an exanple.

The TMb net hod has been proposed, as a nodel for
B¥oha rldl.l Byt heFeodeanduret vefluehBy 16rVREGLY (neferstd
SO I EC JTA /SC29/Wd |, MPE®3/ 457, "Test Nodel 5,"

al g yincgrgage Fatelctlerifisfe thIRPoRAS | Yh DfSaTtd ogoibere the

t d t h of t t Th
71 G Baad BRo M) ust mont uni | 515 det ermnes
metxﬁe%&" potyLhe yal i 8!% Lnged. a%u%gdl:%cﬁﬁ?gtl@x{ ggntit

code amount to the curre occupi ed anpunt exce
sidhe QplsnTym e6L L@@ldﬂm&hp%&haxﬁ&hﬁf egaihedt BE the
target code anount cal cul ated by the
ali@rgelescedpednmitite € al T what Ve binf fe> kb taed thhget-code-
opti mum occupi ed anount cal cul ated by the opti num
argpmipisgduamoemt waltc Wldt-i on unit 513. |If the val ue
exceeds 25 the optimum occupi ed anount,

Car GBE. EofRR HITSIAL AMOTDE  Sdf GRkARaRn HRLE b1 oaf} etaces
the t t d t hat | bt db
> SUEFLCETRE THE"CURPERE SBctpt bidam e prarngn >

£ AATHY BRSHPL LAWY 10REOUERS dhe d A 98hLeCEEmIess

- connection. Various types of models have been proposed for

calculating the target code amount. Here, the known TM5
method is used, as an example. The TM5 method has been
proposed, as a model for controlling the code amount of the

MPEG-2 (refer to ISO/IEC JTC1/SC29/WGll, MPEG93/457, "Test

-Model 5,"™ 19%93.), so as to determine allocation of the code-

data amount according tc each of picture types.

The target-code-amount adjustment unit 515 determines
whether or not the wvalue obtained by adding the target ccde
amount to the current occupied amount exceeds the optimum
Qccupied amount with reference to the target code amount
calculated by the target-code-amount calculation unit 514
and the opﬁimum occcupied amount calculated by the optimum-

occupied-amount. calculation unit 513. If the value exceeds

the optimum occupied amount, the target-code-amount
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anount. The target-code anount adjusted in the above 5
described manner is transnitted to the
quanti zation-index determnation unit 516. The
quanti zation-index determ nation unit 516 determ nes
a quanti zation index corresponding to a quantization
characteristic value of the quantization 10 circuit
151, so that the generated-code anount of the video
encoder 100 becones the target-code anobunt transmtted
from the target-code-anou adj ustnent unit 515. The
guanti zation index is transmtted to the quantization
circuit 151 via the signal line 159. 15 Next,
adpertatengnsnot bhe addedsentedtaggdevict acoornti ag thart a
t he enbodi nent of the present invention will be
vajlds oiednedi Py Fererasicadt she h@malfeerare mu@rlaw fgRunt

Fi 8is a flowhart jllustr |n exa | e processing
’p‘é‘? f%lren@&twu’f‘h%c%‘ﬁ L écsatn c<‘§81rr AFPhgCe

af 1120 %H{Q‘;géﬂﬁé‘ﬁ Aad 'A%o B%SSHE %ﬂ"&%‘ e BLLOL_to

encodi n | OW ng e recor |ng node

déjs?ctﬁﬁo@dnﬁ\'éhﬁgr ung ttélq%mqgtegr i n@§e WhRIREE 18K o R0 ndex
seanl ess connection should be perforned, as a

ddecarnidbngonodeif st ep. S901). Where the seanl ess
connection is perforned (step S902), the 25
| MEde adedyt rravicous nde s uge ek raimeditnofint heS MBV buf f er
held - 31 in the RAM 530 (or the ROM 520) is set, as
dqUPETHAPE| al T2 b 3 Tofort RBAVB\C BT BIONCSNEpTS983) . On
t he .ot her nd, where the fean1 gggconnectlon i S not

ﬁﬁﬁ?ﬂ&?ﬁéan(g %ﬁﬁ%ﬁﬁﬁbstlghga ue o e quantization

cilrcuit 151, so that the generated-code amount of the wvideo
encoder 100 becomes the target—code amount transmitted from
the target-ccde-amount adjustment unit 515, The
quantization index is transmitted to the quantization
circuit 151 wvia the signal line 1589.

Next, operations of the video-encoding device according
to the embodiment of the present invention will bhe described:
with reference to the attached drawings.

Fig. 8 is a flowchart illustrating example processing

'perfbrmed by the video-encocding device according to the

embodiment of the present invention. Prior to encoding the
following chapter, the recording-mode determination unit 511
determines whether or not seamless connection should be
performed, as a recording mode (step S$901). Where the
seamless connection is perfeormed (step 5902), the

immediately previous occupied amount of the VBV buffer held
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initial value of the VBV buffer is set to zero (step
5904). 5 After the preparations are nmade by the
recordi ng-node determnation unit 511, the video
signals of the follow ng chapter are encoded by as
much as a single picture (frane) at a tinme by the
vi deo encoder 100 (step 5905). Then, every tinme the
vi deo signals are encoded by as nmuch as a single 10
picture, control over the VBV buffer is effected (step
5906). The above-descri bedisteps 5905 and S906 are
repeated until encoding for the entire pictures
(frames) of the following chapter is finished (step

1998 RAF §309 (bs ©hé IROACHR0) shomeng axar@ eénitial value

processi ng 15 perforned for exerting control over the
o/BVrep Ve Pugfenr ditrp 19 Fhe enbbl nehenfhande phesenthe
i nvention (step S906). As is clear fromFig. 8, the
SRYMGS COPERCERR™ VBV M P TPEMeRf f%“cef%dggé)\?grytfl? nme

. encodi ng.i s riorned, much_as a single, pic
l???ﬁ%bf%lﬁﬁ . e%h?he e?%g%%ﬁgl?o?g%'%?ﬁﬁlg) F& Erégég)"
finiaghed, cnd 1 5812 ARG QRERE O AR0W, the QCCUPl Bt -mode
anmount of the VBV buffer is updat éd by the
AOCGUAINeE- aADUAL t UPOBL & HeNivt 483 2s 1 disd 8P oFOLhk. following
Subsequently, the occupied anount of the VBV buffer
chamedi atrel ynadded Hhesemoeodi ag & Ssiobfia padttnrghéf 2one)

details of the above-descri bed processing will be

agesdrimeedy3phe widdp rafcefencel? ol Figp SAP5) FheRhep heevery

t{ggi nmum occupi ed- anount cal cul ation unit 513

hFat’dSeP el Bt mihCo CEAPIEY RAGUI™ T fRe VBV IS

pf%gg} E control over the VBV buffer is effected (step 59%06).
The above-described steps S905 and S906 are repeated until
enceding for the entire pictures (frames).of the following
chapter is finished (step 8807).

Fig. 9 is a flowchart showing example processing
performed for exerting control over the VBV buffer accordinq
to the embodiment of the present inventicn (step $206). As
is clear from Fig. 8, the control over the VBV buffer is
effected every time encoding is performed by as much as a
single picture (frame).

When the encoding for a single picture is finished,
first, information about the occupied amount of the VBV
buffer is updated by the occupied-amount update unit 512
{step S5811). Subsequently, the occcupied amcunt cf the VBV
buffer immediately after the encoding is obtained.. The

details of the above-described processing will be described
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after the next encoding (step S912). The optinmm -
occupi ed 5 anmount can be cal cul ated by using the
above-descri bed VBV function, for exanple. Further,
the target-code-anount calculation unit 514

cal cul ates a target code amount for the next encoding
(step 5913). The target code anpbunt can be cal cul ated
by using the known TWVMb nethod, for exanple. 10 Then,

t he target-code-anount adjustnent unit 515 deternlnes
whet her or not a val ue obfTa?hed by adding the current
occupi ed anount of the VBV buffer, where the current
occupi ed anount is obtained, at step 5911, to the
withgetfecoae anobing. cBd cul ated, at step S913 exceeds
the optimum 15 occupi ed anount cal cul ated, at step

591 2ot 5P892mYy irypree cuptiedy am%n%ﬂaéédpslattﬁénobmhﬁw

d h d d
Rt a5 AURLEPLITHE VAT O0 < “PRATC 2ot VeI b EAAEE
aPy?rS“B'ié Ak ”%nég&r‘r‘?“] eéac%%‘i%" €dy Qoégt%‘\{lmum %@EBB&d

I num occu omes f he cod

a@m@tca(rﬁtb%pcggééiatJ@equq%qhugzehéOQbM@%smbed VBV
determ nation unit 516 ‘"determ nes a quantization

fhfckedobased eRatpEes | argetteede thanbunde edjdist-atolnt t he
above-descri bed manner (step 5916). The quanti zation

cahdebe tiiont nansnbl 4 ech o tdtesqeantigat i grde 2Hocntc@pt the
151 of the video encoder 100. 33 Fig. 10 is a

nexlpvitading 1(68eR at i hy exdws! éaﬁgéée%%ql%g?lm%@ﬂf 6rTrelee
for wu d%% ng i nfor t|on abou cupi ed anDEnt of

he o
SR+ G BF12Z oty e by

pre%%%%’ the target-code-amount adjustment unlt 515

determines whether or not a value obtained by adding the

current occupied amount of the VBV buffer, where the current
occupied amount is obtained, at step S$911, to the target
code amount calculated, at step 5913 exceeds the optimum
occupied amount calculated, at step 5912 (step S5%14). When
the value exceeds the optimum occupied amount, the target-
code-amount adjustment unit 515 adjusts the value so that a
value obtained by subtracting the current occupied amocunt
from the optimum occupied amount beccmes the target code
amount (step S815).

The quantization-index determination unit 516
determines a quantization index based on the target code
amount adjusted in the above-described manner (step S916).
The quantization index is transmitted to the guantization

circuit 151 of the video encoder 100.
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i nvention (step S911). First, a code-for-transfer
anount 5 corresponding to a single cycle is subtracted
fromthe imrediately previous occupi ed anount of the
VBV buffer. At that time, the occupi ed anount before
the subtraction and the code-for-transfer anount
corresponding to the single cycle (310.31 Kbits in
t he above-descri bed exanple) are 10 conpared to each
ot her (step S921). Wen the_occupi ed anount before
the subtraction is larger7 $he subtraction result
becones a new occupi ed anbunt (step S922). O herw se,
underfl ow occurs in the VBV buffer, so that the new
occUficed 10arfpuat f becdees ZédloststeindSe23npléSpFhenssing
gener at ed-code anmount of the video encoder 100 is
rafbeEmed e UREN: bRE Ul U Rt @Rt 2PSE e prIS0 2P UPNREr @mount

h occupi ed anmount after the addjtion exceeds the
| Oﬁa%%\{ﬁvgwg At BF¢Y I\%\F%&?‘Fe?“%%‘{“é??%g%) LopnRTORRT

cones the maxi mum anodnt o

cEEpontiLs, £8CE ogﬂ{gp%etaq,éﬂée 18t M. Ofebhe the

present invention, recordi ng- node determ nation

s BOLLEEon USLEL 0Up, ) uharehy. fhe 08N GCURI.Ed AIOURL L,

imidiBkly geteishnascifialdiennennBoss the SBaThesFer. At

connection between chapters should be perfornmed. The

'thaﬁtﬁﬂme,v&haeooéumiﬁﬁﬁﬂ®¢u25 befteer il detdraciedni and

advance according to the - 34 determnation result,
thih Fadfe ToRc b8 Pgt Lo MBIn tuE 50BN B f6l §hengingle

ner gt ed-code anmount of the follow ng chapte
T LB s o RS o s BERRLE o B BEBRAAY | 97
compared to each other (step 5921). When the occupied

amount before the subtraction is larger, the subtraction

‘result becomes a new occupied amount {(step 5922). Otherwise,

underflow occurs in the VBV buffer, so that the new occupied

amount becomes zero (step S$923).
Then, a generated-ccde amount of the videco encoder 100

is added to the new occupied amount (step 5924). Where the

'occupied amount after the addition exceeds the maximum

amount of the VBV buffer (step 85925), the VBV buffer

overflows, whereby the new occupied amount becomes the

‘maximum amount of the VBV buffer (step 5926} .

Thus, acceording to the embodiment of the present
invention, the recordingumode.determination unit 511
determines whether or not the seamless cecnnection between
chapters_should be performed. The initial value of the VBV

buffer is determined in advance according to the
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beconmes possible to achi eve seanl ess connection that
causes 5 no errors in the VBV buffer. Incidentally,

t he enbodi nent of the present invention is an exanple
enbodyi ng the present invention. Al though the

enbodi nent corresponds to specific itens that fal
wthin the scope of clains of the present invention,
as shown bel ow, 10 the present invention is not

limted to the enbodi nent but can be nodified in
various ways without |eaving§fthe spirit of the

present invention. That is to say, in the present
invention (1), a virtual buffer corresponds to the
dyB¥Yrivufdteron/@esuflor exdnple entbdkupthentrol unit 500
recordi ng- node determ nation nmeans corresponds to the
CPREBP U rigensdecdeterneeds ianeuaii PT5ENS foklakawpicearter
Furt her, occupi ed-anount update neans correspands .to
spReeC ot i) é:gl afGaft S ep IR B 015125 U?%?q‘éﬁégﬁéﬂ'elt
bEULADE o c QBTN ool edammunt, cal Ul ald,on IRans ses
CoPTesgOREs tS the®2 ?lnun}occup ed-a
nSaéﬁéﬂfﬁ'ﬂ%ntH@'VB51§MfEé¥Z exanpl e. Further,

t ar get - code- anount cal cul ati on nmeans corresponds to

t he 1hak geht+ £0U¢; armdiimbeah eshat bonwigreab4ts fiatention
exanpl e. Further, target-code-anount adjustnent neans
isorr espopds eobotlihéng arlgetpresdet aimuent t ) UstAhshbughi the
515, for exanple. 25 Further, encoding neans

| elelé@cilé@@@n@@rmsz:ﬁedm%csr@r%éaérl‘i@r@s Pt ﬁadfl within

e. Further, in the present invention
S CHARRE BT FOP B o OB ATE SE0 Lt HBVRY B Fr ShgEn Patou:

ﬁgﬁmgéanthn£QS£ion is not limited to the embodiment but
can be modified in various ways without leaving the spirit
of the present invention.

That is to say, in the present invention (1), a virtual
buffer ccrresponds to the VBV buffer 701, for example.
Further, recording-mcde determination means corresponds to
the recording-mode determination unit 511, for example.
Further, occupied~-amount update means corresponds to the
occupied—-amount update unit 512, for example. Further,
optimum-occupied—amount calculation means corresponds to the
optimum—-occupied-amcunt calculation unit 513, for example.
Further, target-code-amount caiculation means corresponds to
the target-code-amount calculation unit 514, for example.
Further, target-code-amount adjustment means corresponds to
the target-code-amcunt adjustment unit 515, for example.

Further, encoding means corresponds to the video encoder 100,
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recordi ng- node determ nati on nmeans corresponds to the
5 recordi ng-node determ nation unit 511, for exanple.
Further, occupied-anount update neans corresponds to
t he occupi ed- anount update unit 512, for exanple.
Further, optinmm occupi ed-anount cal cul ati on neans
corresponds to the optinmum occupi ed-anount

cal culation unit 513, for exanple. 10 Further,

t arget - code- anount cal cul ati on nmeans corresponds to
the target-code-amunt cafcif aion unit 514, for
exanple. Further, in the present invention (7), or
the present invention (9), a virtual buffer

foorexespdrds to the VBV buffer 701, for exanple.

Further, the step for determ ning 15 whether or_not
searﬂuéfé;@eéonh@cﬁh%mlﬁéﬁ%@ehn&e%ﬁ%dﬁ5rlg ehdprerabrigtier
the follow ng chafter that are included in video

C%?W@qs tPefEPpIRY c%lrfrfeesrpaﬂas Farswﬁﬂﬁsl@ol Fpgpher,

reec%(arg)ln mO(Ellért h@erm lSOtIleRl for SeJH_;elsn e I n#:%ll al
C|’ gf occup |e anoun F ?%e VIiTr ua

réEH%HfHdN%oHQ BQ@eE%E&E%ﬁQh”hH@E'9ﬂlre§&9tef%%bﬁéspofEE%her,
to steps S902 to S904, for exanple. Further, the step

od @ip iHEAklon gt t MSdOEL URIeE aBPuBtpods tie twer buatpled—
buffer every tine the encoding is perforned

angonriespaoads toisteR ,5Fbk, ekempbxanpie:theurt betimtihre
step for calculating a predeterm ned opti nmum occupi ed

Ocmmurﬁd-@@osa‘ge@awlta@oalp@aﬁéa %@Hﬁﬁﬁ%d@wﬁgnﬁh%f t he
virtual buffer - corresgonds to, step S912, for

%w—@ccrimﬂe?m%rﬁe CSERT A F LR CHH I Mg s examele-
BRSO AT O el gL 988 o
the target-code-amount calculation unit 514, for example.

Further, in the present invention (7), or the p£esent
inventien (9), a virtual buffer corresponds to the VBV
buffer 701, for example. . Further, the step for determining
whether or not seamless connection bhetween a preceding
chapter and the following chapter that are included in wvideo
signals is feasible corresponds to step $901, for example,.
Further, the step.for setting the initial wvalue of an
occcupied amount of the virtual buffer according to the
determination result corresponds to steps 5902 to 5504, for
example. Further, the step for updating the occupied amount
of the virtual buffer every time the encoding is performed
corresponds to step S911, for example. Further, the step
for calculating a predetermined cptimum occupied amount

based on the updated occupied amount of the virtual buffer
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step S913, for exanple. Further, the step for
adjusting the 5 target code anount so that the sum
total of the occupied anount of the virtual buffer
and the target code anobunt does not exceed the

opti mum occupi ed anount, and using the adjusted
target code anmount for encoding corresponds to steps
S914 and 5915, for exanple. 10 Further, in the present
invention (8), or the present i nvent i on (10), a
virtual buffer corresponds ¥ the VBV buffer 701, for
exanple. Further, the step for determ ning whether or
not seam ess connection between a precedi ng chapter
cantedprendoldoowtag Eheht efort kxtampi e. i NElbtttedt i hei deep
15 signals is feasible corresponds to step S901, for
fex appl@ilatingt Aepreddie Btigpd drrdet epodaiany Ly based on
occupi ed anmount of the _virtuyal buffer inmmediately
tlb%f\b]r%ect ﬁé%ﬁ&iéo%u%l@%ﬁ@ﬁ@ CF%H’T%WQ?Q”&%’BF@F S?e

to the V|rt buffg@ﬁto be an |n|t|a

St%ﬁue g{ %%e Xaﬁ%led ano&hﬁ of e 5$3tualaféu5u%?% the
cdGLe ddad Snd6her 8 nafhd hal Lhe ssam ess t(fl%n%%EEbQQd

i s feasible based on the determnation result, and

ab@idd R thievi ptid albwalde 208 the egedpi ebaMamBhnef does
t he virtual buffer to zero, where it is determ ned

ndthatxddeel seanbesinunt aragtiedn ansuntf easl biséng the
coriﬁgfonds to steps S902 to S904, 25 for exanple.

agE g Largetseegr f@wumdépurngn@ﬁ@lmcqaﬁr@@pongvs to
anount_ _of the virtual buffer every tine the encoding

StePS perfloPREdS ot r o fFe™Pd st ep S911, for exanpl e.
Fureher . the, Sn&leep fQL-GR e ALING, aaRr edet e ned. e
optlnun1octup

invention (10}, a virtual buffer corresponds tc the VBV

buffer 701, for example. Further, the step for determining

whether or not seamless connection between a preceding

chapter and the following chapter that are included in video

- signals is feasible corresponds to step S901, for example.

Further, the step for determining an occupied amount of the
virtual buffer immediately before the video signals_of the
following chapter are transferred to the virtual buffer to
be an initial value of the occupied amount ofrthe virtual
buffer, where it is determined that the seamless connection
is feasible based on the determination result, and setting
the initial value of the occupied amount of the virtual
buffer to zero, where it is determined that the seamless
connection is infeasible, corresponds to steps 5902 to 5904,

for example. Further, the step for updating the occupied
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anount based on the updated occupi ed anount of the
virtual 5 buffer corresponds to step 5912, for
exanple. Further, the step for calculating a
pr edet er m ned target code amount based on the video
signals of the follow ng chapter corresponds to step
S913, for exanple. Further, the step for adjusting
the target code anount so that the sumtotal 10 of the
occupi ed anmount of the virtual buffer and the target
code anount does not exceed®the optimum occupi ed
anount, and using the adjusted target code anount for
encodi ng corresponds to steps S914 and S915, for
arescanplof, thecvdental |y fiEroesssyngine epgse desodibedisn
the 15 enbodi nent of the present invention may be
P@hﬁfé?rr}ﬂdetc@areéi@oads net FoEH §élLddi hgrteremple. Further,

above- descrlb ferles of ste Further, th
EB GUeEdsithg §€*i5§ %Jgf‘%é" .prﬂf@@l@g%med a%?%‘muﬁ‘r 8§FHH11?%r

APKLIDAOTRULRL SxeaULe Lhe abavesdesciioed. gerl e

eps an or a recor ums OI‘I n

bPf QY AP LBAUSHET 86 ARD Is@abl lieby gﬂmﬂ)@”plb'ﬁ’rthgﬁ the
present invention can be used for encoding a video

st&gfalr icateuanst MMEG 2reode cantnvai ting:d Rede2ambRiE 2
code onto a DVD, for exanple. 38 - CLAIMS 1. A

bagegeonentedivhgedesige ifsopfehbedinylewideo chiaghaks and
exerts control over the encoding according to an

cE@Fpiceds 5CanbeintS U3 a tetr EATP bR f e HhRE  0EBAPS BRP

anmount bein
for ad%ust?nggthe ftarget code amount so that the sum total

of the occupied amount of the virtual buffer and the target
code amount does not exceed the optimum occupied amount, and
using the adijusted target code amount for encoding
corresponds to steps 5914 and 5915, for example.
"Incidentally, processing steps described in the
embodiment of the present invention may be interpreted, as a
method including the above-described series of steps.
Furthef, the processing steps may be interpreted, as a
program for making a computer execute the above-described

series of steps and/or a reccrding medium storing the

_program.

Industrial Applicability
For example, the present invention can be used for
encoding a video signal intc an MPEG-2 code and writing the

MPEG-2 code onto a DVD, for example.
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determ ned based on the anobunt of codes generated
through the encodi ng and the anount of codes
transferred to an output destination, the

vi deo- encodi ng devi ce conpri sing: recording-node
determ nati on neans for determning 10 whether or not
seam ess connection between a preceding chapter and
the followi ng chapter that are included in the video
signals is feasible and setting an initial value of
the occupi ed amount of the ¥ rtual buffer based on the .
determ nation result; 15 occupi ed-anount update neans
for updating the occupied anount of the virtua

buffer every time the encodd¥{f is perfornmed;

opti mum occupi ed- anount cal cul ati on neans for

cal culating a predeterm ned opti mum occupi ed anount
based on . 20 t he jupdated occupi ed anpunt of the

vfrt VEXAE ikl @PFo%g‘ée‘a‘:‘:‘Grﬁfe-fQﬁoﬁﬂFo%ﬂ% u‘flé%ooﬁlﬁﬁai‘w@ and

lLatin edet er.mi_n -0
5955 iRy SPal B ARSI RbPRER SRR BRauPLes
ah&hgets£Qdes 2ppuNt Ladiust MRt (AEEPSd Oimcﬁgitu%'é'iﬂﬁ the
25 target code anobunt so that the sumtotal of the
decetpied 3Qscandunthofaridi@tyv it vadleHufderraard theocush
target code anount does not exceed the optinmm
tioe crpiced ngnendt thandhendoditngodeansr frorfquerefdotni ag t he
encodi ng based on the adjusted target code anmount. 5
otputh¢laptdest &t odityy Helrccenaedsrdi 3Ry 1% QeEPML3LINg:

recording-mode determination means for determining
whether or nct seamless connection between a preceding
chapter and the following chapter that are included in the

videc signals is feasible and setting an initial value of

.the occcupied amcunt of the virtual buffer based on the

determination result;

occupied-amount update means for updating the occupied
amount of the virtual buffer every time the encoding is
performed;

optimum—occupied—amount calculation means for
calculating a predetermined optimum occupled amount based on
the updated occupied amounf of the wvirtual buffer;

target-code-amount calculation means for calculating a

predetermined target-code amcunt based on the videc signals

of the following chapter;
target-code-amount adjustment means for adjusting the

target code amount so that the sum teotal ¢f the occupied
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wherei n the recordi ng- node determ nati on neans
determ nes an occupi ed anobunt of the virtual buffer
i medi ately before the video signals of the foll ow ng
chapter are transferred to the virtual buffer to be
an initial value of the occupied 10 anount of the
virtual buffer, where the seanl ess connection is
feasible, and sets the initial value of the occupied
amount of the virtual buffer to zero, where the
seam ess connection is inftasible. 3. The
vi deo- encodi ng device according to Claim2, 15
wherei n the occupi ed-anobunt update neans determ nes a
appwttetdr ibredivabak hifdter engbtthbnkardst suster aspiing does
the code-for-transfer amunt fromthe occupi ed anount
n%%dﬂﬁﬁﬁ¥h§hetﬁ@tﬁ@ﬁ@ﬁ§F@@¥€9démaﬁﬁEntaW% t he occupi ed
nount is.__not ger t t he maxi
o EREo3TRe AF S ieat B S5 bR s R eE AP R RO e
£ {he ., ggugbgg amynt is larger than the

co e-for-t ans er anount, and determ nes the

genergf-ed- aedes ARty fdévb@et hecoemm s alpiced s amaynt
where the occupied anobunt is equivalent to the

wipogdrf atet ranstétng-amdnticabrhessti @b mkankh@etermines an
vi deo- encodi ng device according to daim2, - 40

oqgherieidn amhenbpe f num oéetiprédbafbent irwdGaltal ivohe freansthe
cal cul.ates a predeterm ned value that is equivalent to

Viged 5L9881FaPhet iy fH cupadt éHaBE%{Jﬁ]’é‘d ARBGAET Bt HR

V|rtu

h t
ERE Jéd- 8ﬁco%|§%é%o &39392%%% g%g qﬁ% F g %gﬁngPled

amount of the wvirtual buffer, where the seamless connection
is feasible, and sets the initial value of the occupied
amount of the virtual buffer to zero, where the seamless
connection is infeasible.

3. The video-encoding device according to Claim 2,
wherein the occupied-amount update means determines a
predetermined value that is obtained by subtracting the
code-for-transfer amount from the occupied amount and adding
the generated-code amount te the occupied amount and that is
not larger than the maximum value ©f the virtual buffer to
be a new occupied amount, where the occupied amount is

larger than the code-for-transfer amount, and determines the

‘generated-code amount tc be the new occupied amcunt, where

the occupied amount is equivalent to the code-for-transfer

amount or less.

4. The video-encoding device according to Claim 2,
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over encodi ng based on an occupi ed anobunt of a virtua
buffer, the occupi ed anbunt bei ng determ ned based on
the amount of codes generated at the tinme where video
signals are encoded and the anount of codes
transferred to an output 10 destination, the
vi deo- encodi ng control device conpri sing:
recordi ng- node determnm nation neans for deternining
whet her or not seam ess connection between a precedi ng
chapter and the followi ng"chapter that are included in
the video signals is feasible and setting an initia
val ue of 15 the occupi ed anount of the virtual buffer
whasein orhd ket idetepntmat ¢ dramoesul talovtalpiedmement
uEdate means for updating the occupied anount of the
cilrulatephuf Feedererpirederalve dhesdiRgedsivadentotaed;

[ n}occupied-aqunt cal cul ati on neans f%% ’

Gint

20 jopti
aegre 131 17598 prelitel arFé?éi WP%%%E%%&?%&%_
vg§?§ h qf), - d e %BdgESQDQEPUH{e%c%”EUHtaﬁguéﬁﬁ virtual
urfer;” targét - code- anoun cal"cufatiofi neans for
cgl cul aliig-8n-BLEAST &L NEd J9% 9Bt xRS AmuRt -Based:
on the video signalS 25 of the follow ng chapter; and
o¢dr drd@BirgCode=anbidn adjcigtiBantmsBanNSof of vadjusti ng
the target code anobunt so that the sumtotal of the
botfempi ethe apountiedf andimntyibetingl dbtéfeinahdaskd tar get
code ampbunt does not exceed the optinmm occupi ed
apawRintcfakedasi agrerets &j tdcedinar getreooeeansufnator
the enc ding.
are encoded ahd the amcunt of codes transferred to an oufput
destinaticn, the video-enceding control device comprising:

recording-mode determination means for determining

. whether or not seamless connection between a preceding

chapter and the following chapter that are included in the
video signals is feasible and setting an initial value of
the occupied amount of the virtual buffer based on the
determination result;

occupied-amount update means for updating the occupied
amount of the virtual buffer every time the encoding is
performed;

cptimum-occcupied-amcunt calculation means for
calculating a predetermined cptimum occupied amount based on
the updated cccupied amount of the virtual buffer;

target-code—amount calculation means for calculating a
predetermined target-ccde amouni based on the video signals

of the following chapter; and
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6. The vi deo-encodi ng control device according to
Claimb5, wherein the recording-node determ nation
nmeans determ nes an occupi ed anount of the virtua
buffer i mediately before the video signals of the
followi ng chapter are transferred to 10 the virtua
buffer to be an initial value of the occupied anpunt
of the virtual buffer, where the seanl ess connection
is feasible, and sets the initial value of the
occupi ed anount of the Virtlual buffer to zero, where
the seam ess connection is infeasible. 15 7. A
vi deo-encodi ng control nmethod for exerting contro
overtagaebde pde aad top ddn sbeeupirethrandont adf uat vig tile
buffer, the occupi ed anount bei ng determ ned based on
LRFEET GR9EnEmeRNE oo st ifendtgt éama’gowe a5 fawrerEPYEdeo

si gnal re_encode t he ampunt of code
ol e, B Y S R D 6 HabhF e CRE amount does
I -encodin .had S| p for
R Bl W TR Do Ty AL RO Al ro1 B, The
adRIWREN +a rRELCesHN Gt ebrapde the-dald;ewi ng  chapter
that are included in the video signals is feasible; a
sd ep Ther vsetd+arg @i ididonaloValisre: @f ddeerddadptedcl2im 5,
anount of the virtual buffer based on the
whttatedmnithat Fepordym-modes deteraimaeipf oreagpddetagnites an
occupi ed amount _of the virtual buffer every tinme the
OQﬁﬁﬁﬁ@ﬂnﬁmPgnEé?§d?ﬁb&?r§u§%e6u¥%ﬁré@W@QPéFPX@ hefore the

 BLSISLEHILEOS, S IT O5HB! . aTmurt Bazed. o
thervirtual buffer to be an-initial value of the occupied
amount of the virtual buffer, where the seamless connection
is feasible, and sets the initial wvalue of the occupied
amount of the virtual buffer to zero, where the seamless
connection is infeasible.

7. A video-encoding control method for exerting control
over enceding kased on an occupied amcunt of a virtual
buffer, the occupied amount being determined based on the
amount of codes generated at the time where video signals
are encoded and the amount of codes transferred to an output
destination, the video-encoding control method comprising:

a step for determining whether or not seamless
connecticn between a preceding chapter and the following

chapter that are included in the video signals is.feasible;

a step for setting an initial wvalue of the occupied

amount of the virtual buffer based on the determination
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buffer; a step for calculating a predeterm ned
target-code anount based on the video signals of the
followi ng chapter; and 10 a step for adjusting the
‘target code anpbunt so that the sumtotal of the
occupi ed anmount of the virtual buffer and the target
code anount does not exceed the optinmm occupi ed
anount and using the adjusted target code anount for
the encoding. 15 8. A videg-encoding control nethod
for exerting control over %cbding based on an
occupi ed anobunt of a virtual buffer, the occupied
anount bei ng determ ned based on the anount of codes
rgenétated at the tine where video signals are encoded

and the anmount of codes transferred to an output 20
destﬁrﬁ%ﬁ@oﬁortHEd%FH%biéﬁtQGPHQl@Gn%?%Wn?n&ﬂMS e virtual

oGEERT Y GRS e BET g 4 BPECANGY chapter  and
Lhe J olLonichg -6apl.ersal pEack udsd LN ¥LdgDica

Si gnal S easl et erm ni

aR6eMPI ek aMmwnt-nef vhaec &b dddubyak BHEhSF Mm@fél atekyal
before the video signals of the - 43 follow ng

bahegpter are transferred to the virtual buffer to be
an initial value of the occupied anobunt of the virtua
buf feestephéee tal¢slademar m neddehatninrel Jeagkéssode

connection 1is feasible based on the determ nation
PR to aﬁ&ﬁd°§eﬁ??nﬁl@ﬁqtﬁ%qqﬁlﬁlSﬁ vheuEeofoting chapter;
ag&cupled anount of the virtua

a step for adjusting the target code amount so that the
sum total of the occupied amount of the virtual buffer and
the target code amount does not exceed the coptimum occupied
amount and using the adjusted target code amount for the
encoding.

8. A video-encoding control method for exeﬁting controel
over encoding based on an cccupied améunt of a virtual
buffer, the occupied amount being determined based on the
amount of codes generated at the time where videoc signals
are encoded and the amcunt of codes transferred to an output
destination, the video—encoding control method comprising:

a step for determining whether or not seamless
connection between a preceding chapter and the following
chapter that are included in the video signals is feasible;

a step for determining an occupied amount of the

virtual buffer immediately before the videco signals of the
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buffer to zero, where it is determ ned that the

seam ess connection is infeasible; a step for
updati ng the occupi ed anmount of the virtual buffer
every tinme the encoding is performed; 10 a step for
cal cul ating a predeterm ned opti mum occupi ed anount
based on the updated occupi ed anobunt of the virtua
buffer; a step for calculating a predeterm ned
target-code anmount based on_the video signals of the
foll ow ng chapter; 15 and 43 step for adjusting the
target code anmount so that the sumtotal of the
occupi ed anount of the virtual buffer and the target
fodlewanpuritardees amet texce ttdte topthauwmi ooelpiked fer to
anount and using the adjusted target code anount for
behan 200 Bhicddiviag uego £ Atlbei2 dg?rcamlﬁér apRert i o dontiistual
b ¥$r encodlng base an oc i ed anmoung of
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bERESHl s xSl ephbos detey mdtierginbet figdt dthdGlamless
seam ess connection between a precedi ng chapter and

.C©mME¢tﬁdnnMsngnfehapbb$,that are included in the video

signals is feasible; 5 a step for deternlnln%
i ni t8 &tevafoe @gdqQﬂygo@@@ppggupled amount of the wvirtual

buffer every time the encoding is performed;

a step for Calculating a predetermined optimum occupied
amount based cn the updated occupied amount of the virtual
buffer; |

a step for ¢alculating a predetermined target-code
amount based on the video signals of the following chapter;
and

a step for adjusting the target code amount so that the
sum total of the occupied amount of the virtual buffer and
the target code amount dees not exceed the optimum occupied
amcount and using the adjusted target code amount for the
encoding.

9. A program for exerting control over encoding based on
an occupied amount of a virtual buffer, the occupied amount
being determined based on the amount of codes generated at
the time where video signals are encoecded and the amount of

codes transferred to an outpul destination, the program
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amount of the virtual buffer based on the
determnation result; a step for updating the
occupi ed anount of the virtual buffer every tine the
encoding is perforned; 10 a step for calculating a
predet erm ned opti nmum occupi ed anount based on the
updat ed occupi ed anount of the virtual buffer; a step
for calculating a predeternined target-code anount
based on the video signals of the follow ng chapter;

15 and a step for adjustiﬁg41hé target code anount so
that the sumtotal of the occupied anmount of the
virtual buffer and the target code anobunt does not
bexee ok thiglegh tfiomuna btrap edmpareynexasdtaisi ng t he

adj usted target code anmount for the 20 encoding. 10. A
pr odr &rePof CExef EF Y NdEht FBRTBYEr cemddissgmBased on

an occupi ed amount of a wvirtual buffer, the occupied
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aififin tS @Et@®s vi eonae @i e rbdhwadnoca phechtiaigiahapbar
and the followng chapter that are included in the
reguldo signals is feasible; 5 a step for determ ning an

occupi ed anmount of the _ _
a step for updating the occupied amount of the wvirtual

buffer every time the encoding is performed;

a step for calculating a predetermined optimum occupied
amount based on the updated occupied amount of the virtual
buffer;

a step for calculating a predetermined target-code
amount based on the video signals of the following chapter;
and

a step for adjusting the target code amount so that the
sum total of the occupied amount of the virtual buffer and
the target code amount does not exceed the optimum occupied
amount and using the adjusted target code amount for the
encoding.,

10. A program for exerting control over enceding based on
an occupied amount of a virtual buffer, the cccupied amount
being determined based on the amount of codes generated at
the time where video signals are encoded and the amount of

codes transferred to an output destination, the program




10

15

20

25

virtual buffer imedi ately before the video signals of
the follow ng chapter are transferred to the virtua
buffer to be an initial value of the occupi ed amount
of the virtual buffer, where it is determ ned that
t he seanl ess connection 10 is feasible based on the
~determ nation result, and setting the initial value
of the occupi ed amount of the virtual buffer to zero,
where it is determ ned that the seanml ess connection
is infeasible; a step for‘u%%ating t he occupi ed anount
of the virtual 15 buffer every tine the encoding is
performed; a step for calculating a predetermn ned
beptd e oickdpifed makinumta bagewttem tkecupeat ed occupi ed
amount of the virtual buffer; a step for calculating
‘a priedéter Wﬁe@@%&m@oaéezbeammoﬁoml@ﬁm he

vi deo signals of t OMAn chapt er;
e T B Phe (TR o aRE R e o e So
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anmount for the - 46 - encodi ng.
virtual buffer immediately before the video signals of the

following chapter are transferred to the virtual buffer to
be an initial wvalue of the occupied amocunt of the virtual
buffer, where it is determined that the seamless connection
is feasible based on the determination result, and setting
the initial value of the occupied amount of fhe virtual
buffer to zero, where it is determined that the seamless
connection is infeasible;

a step for updating the occupied amount of the virtual
buffer every time the encoding is performed;

a-step for calculating a predetermined cptimum occupied
amount based on the updated occupied amount of the virtual
buffer;.

a step for caiculating a predetermined target-code
amount based on the wvidec signals of the following. chapter;
and

a step for adjusting the target code amount so that the
sum total of the cccupied amount of the virtual buffer and
the target code amount does not exceed the optimum occupied

amount and using the adjusted target code amcunt for the
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