17 August 2006 DESCRI PTI ON Encoding Controllin
Appar at us and Encodi ng System TECHNI CAL FI ELD 7rAngust 2006
present invention relates to an encoding controlling
apparatus and an encodi ng system Mre particularly,
the invention relates to an encoding controlling

appar atus and an encodi ng system for synchroni zi ng

vi deo and audi o signals while controlling data
encodi ng, to a processing nmethod for use with the

inventive apparatus and sgstempragg to a programfor
causing a conputer to carry out the inventive nethod.

BACKGROUND ART Attention has been given in recent
years to optical disks as recording nedia capabl e of

r eEordilbgy wmmdngauﬁp@rmiﬁ.anaohhgaai%%t%ve
gai ned wi despread use not only as nedia that carry
contents such as novies but also as recordable nedia
to which users can record desired data. Anmong the
weTECRWGWT. (FEEaDdabl e nedia are DVD-R on which data
can be witten once per unit area, and DVD-RW to

whi ch dafhe cprepmtwrinyveani orpeat £y .toVah! enédei VD

Vi deo standard has been known to provide an optica

MR TP1iingugpeer2006 and an encoding system. More
particularly, the invention relates to an encoding

. controlling apparatus and an encoding system for
synchronizing video and audio signals while controlling
data encoding, to a processing method for use with the

inventive apparatus and system, and to a program for

- causing a computer to carry out the inventive method.

BACKGROUND ART

Attention has been given in recent years to optical
disks as‘recording media capable of recording video and
audio data. Optical disks have gained widespread use not
only as media that carry contents such as movies but also
as recordable media to which users can record desired
. data. BAmong the well-known recordable media are DVD-R on

which data can be written once per unit area, and DVD-RW

. to which data can be written repeatedly. While the DVD-

Video_standard has been known to provide an optical media
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file format applicable to read-only optical disks, it

is also possible to wite data to recordabl e bpfipgust 2006
media in conpliance with this standard. The DVD- Vi deo
standard allows a single recordable disk to

accommodate up to 99 titles, each title containing up
to 99 chapters (PTT: part of title). When a cantorder
(canera and recorder) is used to record data to DVDR
or DVD-RW a recorded unit ranging frombeginning to
end-idfe ‘fﬁmﬁecﬁlﬂlirtgiﬁ%s%boﬁeééfcﬁﬁ@o%?%QCgi giglt@,pti%f is
Chapters are recorded under a single title that I's

corpllset pdswhieTe &S pAGite GatoNE LR S bIBL opBHCH 38a;
when the disk is ejected, when 99 ghaptergpﬁave %%gﬁa

r edar dgenipl Din&d wialhl $hhavetheppccumul ated within the
title, or when the cantorder is swtched from noving

pi cture ThecONDFgda® derd@iasid Ehl@&&té”éiﬂq?é3&@EBQdable
node. When the data recorded in units of chapters 1Is

r epi okl UCR thcdomioBla@eCtpStR FNant 10yl Dtk ceable break
after each chapter, i.e., a blank display appears

nosentaiiing ap thesscekgsters NeeTeach £ eSorEad YNi tyhen a
generally lasts nerely tens to dozens of seconds wth

t heamaanieer deaneget 4hdgrdddR deRPOl H0SEPHAIUEIRR data to
interrupted at such a frequency is awkward and

urid8siR alrl BVDARBeaaT mscoraieanest £ OFhrdEehp s Ba§inning

al ready been proposed by which to keep video sfreans

comeeledfi onanrecording session is recorded as a chapter.
Chapters are recorded under a single title that is
completed when a specific condition is met, such as when

- the disk is ejected, when 99 chapters have been reéorded
or 99 cells have been accumulated within the title, or
when the camcorder is switched from moving picture

- recording mode to still picture recording mode.

When the data recorded in units of chapters is

reproduced, there occurs a short but noticeable break

- after each chapter, i.e., a blank display appears
momentarily on the screen. Since each recorded unit
generally lasts merely tens to dozens of seconds with the
camcorder, getting the ongoing reproduction interrupted
at such a frequency is awkward and undesirable.

A seamless connection technique has already been

- proposed by which to keep video streams connected in an
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2 17 August 2006 apparently seam ess manner duri ng
their reproduction (e.g., refer to Japanese Publ Asgusti2006
Unexam ned Patent Application No. 2001-352521, Fig.

2). The conventional techni que above invol ves

absorbing discrepanci es between video and audi o data

by supplying additional audio data portions in order

to conplenment the video data when the two kinds of

data are nultipl exed. For exanple, according to the

NTefpéNett DN Heak@b8¥ i 54Ok YSLiS! QRQIQ tlteﬁ}%:)o tcgggﬁéd,

the frame frequency of video ata I's ‘abo

I f (etgl s assHRE § &he peB [ ject _unit
equal s one CIF’(gr%ﬁ%nof pictg%%%¥ ﬁﬁéﬁéﬁéq%g ?ﬁFﬁH%s

eqiibl e thionf NBIES001-Myy 53 1per;ad g)‘. 64 VOBUs is
equivalent to 1/29.97 x 15 X 6& = 32.032032 ..

(secondsThe éﬁﬂﬁﬁ#ﬁioﬁﬁi3té€£5ﬁ§ké3§%%v§“ﬂ§@$l és£%§%§§bing

Digital) audio data is process in’increments

mdiscrepandsec8Shddd L %B@oaﬁﬁﬁs&cﬁm ke at B%AEP?%J' ying

above-cited technique proposes adding one

eeeiyi tadn¥OBhIsd ian diat@anﬁo%.uol_tlé’ BY 484+ 9 Otg%%((g%%%ﬂ{] the

order to resolve discrepancies between vi

awddeoddtta WIRNMEEE, tibek COAYent i pral d:@%k‘@i&ﬁle%&%‘{e
S et en

fails to fully elimnate the divergence

viFdeoezatb Btjdisecoddi Ag theyhd it QNacEM] A8 cvision
Furt hernore, what the
System Committee) standard, the frame frequency of video
data is about 29.97 Hz. If it is assumed that one VOBU
(video object unit) equals one GOP (group of pictures)
which in turn is equal to 15 frames, then a period of 64
VOBUs is equivalent to 1/29.97 x 15 x 64 = 32,032032 ---
(seconds). Because AC-3 (Audio Code Number 3; Dolhy
Digital) audio data is brccessed in increments of 32
milliseconds as AAU (audio access unit), the above-cited
technique proposes adding one AAU to every 64 VOBUs and
one AAU to every 64,000 VOBUs in order to resolve
discrepancies between video and audio data.
However, the conventional techniqﬁe above fails to
~fully eliminate the divergences between video and audio
data; they tend to accumulate. Furthermore, what the

proposed technique offers is merely an attempt to

equalize video data_ _temporally with corresponding audio -




proposed technique offers is nerely an attenpt to
equal i ze video data tenporally w th correspondifngugust 2006
audio 3 17 August 2006 data on an averagi ng basis.
There is still a possibility that discrepancies can
occur at points of supposedly seanless connection.

DI SCLOSURE OF | NVENTI ON Exanpl e enbodi nents may

provi de a video encodi ng apparatus for seam essly

caraechi og ghapy r%géafsﬂgat rnbJguiL!y ﬂ{vef BOSRGET i ey

bet ween vi deo an a. ccor

m%cslgargﬁgn@{ﬁeg% oc%v&nycog?oa'esefoef foggd%d an

encodi ng cont r ol appar at us r connectrn

%angggg sealessly conprising: offset holding nmeans
for holding an offset equivalent to a time period by

which to start encoding an audio signal earlier than
a video signal upon recording of a follow ng chapter

whisehobOkE 0y8 BvudaGesd Ng chapter; recordi ng node
determ ning neans for determ ning whether a seanl ess

CoNNegkiaRP1k SeMOSSing WegBo%QHQ Rreced ng Lhapher

and said follow ng chapter based on at | east whether

appRehtusai sk feddnN\WsBYvCRBRMEEL 1 Sg tieaddd St wehagher of
the title to which the foll ow ng chapter belongs; and

ihoaak dng seard @emceenpeelben sadOuh RReSLbLEta.
regardi ng as the

According to a first aspect of the present
invention, there is provided an encoding controlling
apparatus for connecting chapters seamlessly comprising:
offset holding means for holding an offset equivalent to
a time period by which to start encoding an audio signal
earlier than a video signal upon recording of a following
chapter which follows a preceding chapter; recording mode
determining means for determining whether a seamless
connection is possible between said preceding chapter and
said following chapter based on at least whether or not
said following chapter is the first chapter of the title
to which the following chapter belongs; and if said
. seamless connection is found possible, regarding as the

initial value of said offset the value of said offset

updated in said preceding chapter; and if said seamless .




initial value of said offset the value of said offset
updated in said preceding chapter; and if sai dl7 August 2006
seanl ess 4 17 August 2006 connection is found
i npossi ble, then regarding zero as the initial value
of said offset; offset updating neans for updating
said offset by a predeterm ned processing unit in
keeping with progress in encoding said video signha
u and necordi ng cont
TSR £ e Y AL B DL hlé%g%rcflﬁgaﬁe%& 28
t C de and, sai d audi o
h%p h
St ?‘1 %1§5_] \991 OQE ssa dﬂo\f gbda? toﬁp %: ngamf§ns
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contr e” encodi ng proc

ff.set b t d;th thus
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the audio “signal earlier than the Vi deo S|gnal by "t he
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the recording, the recording con T ng neans nay
$ligRal hen efe@tiddice with the updated offset.
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after ending the encoding of each of record units
constituting the video signal and the audi o silhabgust 2006
This preferred structure allows the above-defined
offset to conpensate for a discrepancy that may occur
between the video and the audio signals upon start of
the encoding of the follow ng chapter to be connected
seanl essly. In another preferred structure of the

%%o%egdiﬁgg&&grra APRREA R et DSORGB B2 e

connectl1 on oun ¥he rec
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connection is ound [ ssi'bl e ecor

MRE8 e cHSLE HL O, Jmy regard zero as the initia

value of the offset. "This preferred structure ensures

cont | yabhong; Ofet At AffRIcder Lyenl T oA, nCodi ng

of the preceding chapter upon start o codi ng
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In a further preferréd structure, the encoding

GRRbEQLhé NSoAPRAT BLHES rdRY: sf h{éf,h@an cdpdgy sfradi 'tﬂg audio
controlling means for controlTing a vol ume of
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- equivalent to the offset; and upon end of the recording,
the recording controlling means may stop the encoding
after ending the encoding of each of record units
constituting the video signal and the audio signal. This
preferred structure allews the above-defined offset to
compensate for a discrepancy that may occur between the
video and the audio signals upon start of the encoding of
‘the following chapter to be connected seamlessly.

In another preferred structure of the encoding
controlling apparatus, if the seamless connection is
found possible, then the recording mode determining means
may regard as the initial value of the offset the value

of the offset




or to stop the audio signal. This preferred structure
provi des control over the volune of the audi o Eif4wnaist 2006
at points of seam ess connection. In an even further
preferred structure of the encoding controlling
apparatus, the fading controlling neans may contro

the volune of the audio signal so as to fade in the
audi o si gnal starting fron1a mite state upon start of

tRe 80k i Ple Oﬁg& %ﬁageg the gu g 92l anak,; c4pon

end of the rec erre ructure “&verts
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2006 connection. Acc Ing to a sSecond aspec
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system for~ connecti'ng Chapters sea y Cofprisrng
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audi o encodi ng nmeans for encodi ng an audi o signal;

ofcf sgE betdingidmans o d f e
to a tine perlodey Whl%ﬁ ?gé %?g??ﬂ%%éﬁiﬁﬁg ggFEQ&EEé
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recording of a followi ng chapter which follows a
phepedt Ngo Ghapidinedre@Okdbnge sRe. deternining neans

for determ ning whether a seam ess connection is

possi bheabetwerdr saictpirecedt RU-EHAP] erhand SRl g
controlling apparatus may further include fading
controlling means for controlling a volume of the audio
signal in accordance with an instruction either to start
‘or to stop the audio signal. This preferred structure
provides control over the volume of the audic signal at
points of seamless connection.

In an even further preferred structure of the
encoding controlling apparatus, the fading controlling
means ‘may control the volume of the audio signal so as to
fade in the audio signal starting from a mute state upon
start of the recording, and to fade out the audio signal

‘upon end of the recording. This preferred structure

averts generation of noises at points of seamless




foll owi ng chapter based on at |east whether or not
said following chapter is the first chapter of7 Algst 2006
title to which the follow ng chapter belongs; and if
sai d seanm ess connection is found possi bl e regarding
as the initial value of said offset the value of said
of fset updated in said preceding chapter, and if said
sean1ess connection is found inpossible, then

zero as the initial value of said offset;
éﬁi et upaatlng nmeans for updating said offset in

keepi n@ W, 50, f?&%?%%{% %% t%%mcﬁs r@sregﬁess' ng
unit in the encoding o sal eo si'g said
qaadﬂe%tﬁggnakh@%fﬂ gﬁ%\}meaagﬂ ¥h9§<§’ Qj A9, FRans
and sai d audi o encodi ng neans respec Y, recordlng

%%%hhag(:ﬂ%%iag %reagméiseg aaofn §£ 'taﬁ ohiPng
2 t e enco

17 August start or sto
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an s for

with the updated of fset; mul ti pl exi ng nea
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audi o signal output by said video encoding neans and
$21diaydhe éfEEEH'Eﬁuﬁ%@@%n%e§@e§ttf%%3beri5ﬁeb9n99gbﬂgto

system of the above structure may control

ereedi BHcHIOELSild al@io signal earlier than said video
signal upon recording of a following chapter which
follows a preceding chapter; recording mode determining
means for determining whether a seamless connection is
possible between said preceding chapter and said
following chapter based'on at least whether or not said
following chapter is the first chapter of the title to
which the following chapter belongs; and if said seamless
connection is found possible regarding as the initial
value of said offset the value of said offset updated in
said preceding chapter, and if said seamless connection
is found impossible, then regarding zero as the initial
value of said offset; offset updating means for updating
said offset in keeping with progress by a predetermined
. processing unit in the encoding of said video signal and
said audio signal performed by said video encoding means
and said audio encoding means respectively; recording

‘controlling means for giving an instruction either to




17 August 2006 keeping with the offset between the
video and the audio signals, thereby ensuringllAegust2006
seanl ess connecti on between chapters w thout

i ncurring di screpanci es between the video and the

audi o signals. According to a third aspect of the
present invention, there is provided an encodi ng
controlling method for connecting chapters seam essly

f S 1.1 h cadi ng,.control | i ng apparatus .having
os]&r s%t gﬁm:éi %g@p rFeergenseq\‘Cé’?i Hdl Fnﬁah%g‘fﬁc‘?egoetmgd’ﬁilvgpgnt
tQ ;& ti per : ' start .encaodi n dip,
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(1880 eRRq Of ne ABIRIIIA NG WEY can i vi
go(réilﬁlec_t [ on0J|E se ppscgﬁﬁd; a%gtl%g%ggéll ?%tﬁpeceé]sa%alghgﬁ g
andonahg foLlOWN LhapLen;Basal.@ Alndgast  whet her
or not Said follow ng chapter 1s the first chapter of
thepbitigetip. Which the follow ng chapter belongs; if
sai d seanm ess connection is found possible, then

regar @h@geﬁéoé‘ih# N fdt@lm VA 48 0hLsfL ds@felj rd tﬂl%y

val ue of said offset updated in said precedi ng
chapt-el; thé feri@d reegbessscopnection is found

i npossi ble, then regarding zero as the initial value
of said offset; starting to encode said audio signal;
starting to encode




said video signal upon elapse of said tinme period

equi valent to said offset after the encodi ng of7 Saguwt 306
17 August 2006 audio signal is started; updating said
of fset by a predeterm ned processing unit in keeping
with progress in the encoding of said video signal

and said audio signal; and given an instruction to

stop the recording, stopping the encoding after

@@%b@g th?tﬁ”&ﬁ9'5¥k§3t %%&@egﬁ Eﬁ O@Qde the audl

constltutln sai d video si S|gna

88 ghé1 u99ﬁér%¥§)ens fi %%%dgggmfggérégﬁﬂég% %%tﬁggﬁgen

nay confrol enco process In keep

QEB%%ErQe%Y@ﬁ%hEr%%éﬂf?%ﬁgaHQScEQﬁaﬁ%g%é)5% Al pihus

achi'eving the seaml ess connectio et ween chapters.

RGER6ILAY Qe Bat oW th A3 gct of the present .
invention, there is provided an encoding controlling

met hodcLgkaeagnests n&l%%ts%re%tsswkﬁé%ye%@f{t use with
an encodi ng controlling apparatus having offset
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@@thb&rféfa@bﬁheéﬁﬂﬁﬂ3c%bﬁ@@ksugéﬁhiégéyfhfﬁ% Qke@with an
foll owi ng chapter which

encoding controlling apparatus having offset holding
means for holding an cffset equivalent to a time period
by which to start encoding an audio signal earlier than a
video signal upon recording of a following chapter which
follows a preceding chapter, said encoding controlling
method comprising the steps of: determining whether a

- seamless connection is possible between said preceding
chapter and said following chapter based on at least
whether or not said following chapter is the first
chapter of the title to which the following chapter
belongs; if said seamless connection is found possible,
then regarding as an initial value of said offset the
value of said offset updated in said preceding'chapter;
if said seamless connection is found impossible, then
regarding zero as the initial value of said offset;
'starting to encode said audio signal; starting to encode
said video signal upon elapse of said time period

équivalent to said offset after the encoding of said




foll ows a preceding chapter, said encoding controlling
nmet hod conprising the steps of: determ ni ng whEt Avgust2006
seanl ess' connection i s possible between said preceding
chapter and said follow ng chapter based on at | east

whet her or not said follow ng chapter is the first
chapter of the title to which the foll ow ng chapter

bel ongs; if said seanl ess connection is found

T ae tRee VP A %@%&P%p%%fs&s' Spuareat i e =
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signal; starting to enco eo sighal upo
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audi o signal so as to fade in record unit o
@iids avabeihONAl LA HiRgol EOghA MUE Sl glu@t_i.ger
the encoding of said audio signal is starte

wpdaking said offset by a predetermnined processing
unit in keeping with progress in the encoding of said
video signal and said audio signal; given an
instruction to stop the recording, stopping the
encodi ng after ending the encodi ng of each
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of record units constituting said video signal and

said audio signal; and controlling the vol und7chugai 2006
audio signal so as to fade out the |l ast record unit

of said audio signal of which the encoding is

stopped. 9a 17 August 2006 This encoding controlling
nmet hod may control the encodi ng process in keeping

with the of fset between the video and the audio

%hggagﬁco&{h L%%hé}&fﬁﬁﬂ M 0@8nbQ AY réoné% qe%%gi Hcgaing
t1on en

noi ses at polnts of seéar ess conn et'we
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I nventi on, € 1S provi programin an enco

t L L NG: a f G td S :
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pbiaeln equhyalent to a tinme period by which to start
encodi ng an audio signal earlier than a video signa

upon neeerding tofa &delthowspa £hapt &l Wiighfol | ows a
precedi ng chapter, said program causing a conputer to

SALEMt 04, the & QRS prefiqdet 8% NG Mhelheko @1 ing
seanl ess connection is possible between said

peersdi fgr chaliRf iagdcaabtet 9! O NG QRARLE! 1sBagedh Ol
at | east whether or not said follow ng ' chapter is the

thestishapdirAfl ihBeapphlberb® NGty e kel howhngg
chapter belongs; if sald seam ess connection is found
means for holding an offset equivalent to a time period
by which to start encoding an audio signal earlier than a
video signal upon recording of a following chapter which
follows a preceding chapter, said encoding controlling
method comprising the steps of: determining whether a
-seamless connection is possible between said preceding
chapter and said following chapter based on at least
whether or not said following chapter is the first
chapter of the title to which the following chapter
belongs; if said seamless connection is found possible,
then regarding as an initial value of said offset the
value of said offset updated in said preceding chapter;
if said seamless connection is found impossible, then
regarding zero as the initial value of said offset;

starting to encode said. audio signal; starting to encode

sald video signal upon elapse of said time period




possi bl e, then regarding as an initial value of said
of fset the value of said offset updated in sail¥ August 2006
preceding chapter; if said seanl ess connection is
found i npossible, then regarding zero as the initia
val ue of said offset; starting to encode said audio
signal; starting to encode said video signal upon
el apse of said tinme period equivalent to said offset
fter_the encodin sai d.10_17 August. .2006 _ audi,o
%ﬁ%nEFEths %r?%ﬁ#’éﬁéfgﬁiﬁg%gﬁiah%f Ey gf said
tecm . prqQcessing unit in. keeping wth_progress
Ra9E S P R s SR Aaenra dar
i.gnal . . | V. ndnstructien to stop the. .
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%%%E@tsﬁgn@lﬁbedéﬁ@ﬁﬁzgﬁdePgUE%??H%£$H§§@QE€%%Sping with

connection between apte I ncurr
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Ssignals. According to a sixth aspect of "the present
audio signal; given an instruction to stop the recording,
stopping the encoding after ending the encoding of each
of record units constituting said video signal and said
audio signal; and controlling the volume of said audio

signal so as to fade out the last record unit of said

audio signal of which the encoding is stopped.
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invention, there is provided a programin an encodi ng
control ling apparatus for connecting chapters 17 August 2006
seanl essly having offset hol ding neans for hol ding an
offset equivalent to a tinme period by which to start
encodi ng an audio signal earlier than a video signa
upon recording of a follow ng chapter which follows a
precedi ng chapter, said program causing a conputer to

CarryT%H% Eﬁgoégggscoﬁkrtﬂ%?tern]@geg Mhet %FOl the

seanl ess connec nis OSSI
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| eas er or Mﬁng chap
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chapter ongs; am ess connectli on

[ t n_kn I f d
SFTSar TRe VA heTor o oRr Seet Uhtafiett Ry ith
@kgg%ghnghaﬁgggger if said sean1ess connection is

found inpossible, then regarding zero as the initia

ValUeAQEo%@hggoéésgtfleHE% kg LP. gﬁ&qﬁfé§ i audio

signal; starting to encode “said video 'signal upon

al@Baeioh, SAhdkd i p%wla@d gapiy &nt 4 o saidahifget
after the encodi ng of said 17 August 2006 audi o
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signal so as to fade in a first record unit of sa
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encodlng of said audio signal is started; updating
qublvalent to a time period by which to start encoding an
audio signal earlier than a video signal upon recording
of a following chapter which follows a preceding chapter,
sald program causing a éomputer to carry out the steps
of: determining whether a seamless connection is possible
between said preceding chapter and said following chapter
based on at least whether or not said following chapter
is the first chapter of the title to which the following
chapter belongs; if said seamless connection is found
possible, then regarding as an initial value of said
offset the value of said offset updated in said preceding
- chapter; if said seamless connection is found impossible,
then regarding zexo as the initial value of said offset:;
starting to encode said audio signal; starting to encode
~said video signal upon elapse of said time period

egquivalent to said offset after the encoding of said

10




of fset by a predeterm ned processing unit in keeping
with progress in the encoding of said video slfAagust 2006
and said audio signal; given an instruction to stop

the recording, stopping the encoding after ending the
encodi ng of each of record units constituting said
video signal and said audio signal; and controlling

the volune of said audio signal so as to fade out the

I . T unjt i d i.0 _signal i.ch the
eaﬁl?ol i %’%%?lg ls? %p%g%{:é%’a uf%%&g dst igo‘ég’gﬁ%@sb Bfogr am
h ' r.QCcess . .n pin wth the.
P ns i P RAC Y T TR kel B S ot 3® e
SUeh aner .as ! rati . oj.ses. at. .
R o sa P e, BT, B A EED Yionar,
i di - oV [ [ i
o aao T o S DL ML PP ok EERETNIE. Mopping
. WiHh HRGHI L | i SEr [ Eween: Vi deo
Wch QbR £ ERG: USEIEPARE, S5 hel el WSe Adacar
RESER! BEhON: Bt DRAWNGS Flu@o 1i1h8a8 Sehedmid (C?u\é'i%w
showi ng a typical™ structure of °a"vi deo enco I ng
apRakat us practiced as a preferred enbodi ment of the
i nventi on;
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Fig. 2 is a schematic view show ng a typica

structure of an audi o encoder 200 as part of tHhHeAugust2006
enbodinment; Fig. 3 is a schematic view show ng a
synchroni zing frame structure of an audi o signa

under the AC-3 schene; Fig. 4 is a schematic view
showi ng a data structure according to the DVD Vi deo
standard; Fig. 5is a schematic view illustrating the

: m ti ided by t.h .
IEGPhenPen Ry BN TR R BBV i bre sk ofipkeaping
f ' f . 10 in.an_.

s e LA SR NOREAES A s
' w11 F ' ' | ew a tim
Rt oo P ERE b b e LR, e prers

%H%hoﬁqbgg&ﬁﬁggﬂ%Iﬁﬂ%or%p%ﬁc@eé'B&@&@%ﬁ éﬁ: %&%%% Fnd t%e

constituting a typical processing procedure pertorne
RydiBesyLAgPs . encodi ng apparatus embodying the _
invention; Fig. 9 is a flowhart of steps constituting

Lo.at ; d r by the
vt eigion Sygesoute Tl

invention, there is provided a program in an encoding

controlling apparatus for connecting chapters seamlessly
having offset holding means for holding an offset
equivalent to a time period by which to start encoding an
audio signal earlier than a video signal upon recording
of a following chapter which follows a preceding chapter,
sald program causing a computer to carry out the steps
of: determining whether a seamless connection is possible
between said preceding chapter and said following chapter
based on at least whether or not said following chapter
is the first chapter of the title to which the following
chapter belongs; if said seamless connection is found
possible, then regarding as an initial value of said
offset the value of said offset updated in said preceding
chapter; if said seamless connection is found impossible,

then regarding zero as the initial value of said offset;

starting to encode said audio signal; starting to encode
said video signal upon elapse of said time period

equivalent to said offset after the encoding of said

11




Fig. 10 is a flowhart of steps constituting an audio
data vol unme controlling procedure executed by Yhéugust 2006
enbodi nent. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON A
preferred enbodi nent of this invention will now be
described in detail with reference to the acconpanyi ng
drawings. Fig. 1 is a schematic view showing a typica
structure of a video encodi ng appar at us practiced as

QB gPEELRLL oL A B r b A e DS gL ele?
r100"For

encodi ng° appar at us 1 nél udest g ViUeo enco

engedi Qgg@al videq seogrfa e %H au Jfrosxf@cec%%gogl%gtf 9k saig

encodi ng”an audi 0 gnal; exer

u t V) n er 100
gﬁhagﬁé?oﬁgg6%%§Hni%bgggﬁn%d?€%$ $§%ﬁ% nsgé%g%ent 400

fe%oa%gr&lf ip a%dl%cgaghag I@d te%% gb&%ﬁ daf a4

mul ti pl exed y the nul tiplexer and n encodi ng

eerteel hing peée'a&%trné%df 85089&519& 'drg{q ﬁn%ggﬁgﬂg with

processes perfornmed by the video encoder 100 a

Eyegeeggcmeah@%%coﬁaﬁgee‘fogém SR Q5 8&1@9_ gha Qid
00 includes a processor 510, a ROM 520, a RAM

.@Gdh@pgiéﬁ&ﬂ¥nglvénnﬁﬁrEﬁgﬁréégﬁoﬁﬁﬂ% %t%ﬁstﬁéorggaidlng,
i nterconnects these 14 17 August

stopping the encoding after ending the encoding of each
of record units constituting said video signal and said
audio signal; and controlling the volume of said audio

signal so as to fade out the last record unit of said

‘audio signal of which the encoding is stopped.

1ia




conmponents. The processor 510 controls starts and

stops of encoding processes carried out by thE &igisb2006
encoder 100 and audi o encoder 200 whil e referencing
progress in these processes. The ROM 520 hol ds

prograns to be perfornmed by the processor 510 as wel |

as various paraneters, and is conposed illustratively
of an EPROM such as a flash nenory. The RAM 530 is a

| dat d oth .
Teeel by e hrothal Pt I o5 L SEpina
4 ' tively, t RAM 530_i : d Db
A BrahPor “Drama P e ok ro Rt s Sk S aRnst s
' t ' h ith.th
deVisGen Dahanddi &1 26e9.A3LAEXCANAGS M IR oo

out si , the 1npu p i nterface

pRAdek! beStLatival Yo iR 3R, LOSILUSLAON, IS 01 ven to
Start or stop the recording o ata toa recording

' 4 e mL N, the EQM IS
%%&;ng@%%ﬁ 21S gna?tr:%gr%rg?}i% %i‘glv?es ovmcn%gﬂggtypi cal

3%%5%@ Hpdidite adiQ cRcade 8&%@%{ tch%%.t%';}iss

odinent. 1n the audi o encoder a sanpling

Gikelht 2d0urd JAHRYEHLEM ds %%Qwe@ﬂdvﬂec?%%ﬁdgﬁdggo

are connected on a pipelining basis. A sanpling
buthete 24P desorBlaced interposingly between the
sanpling circuit 210 and the fading circuit 200 for
timng control purposes, and so is a pre-encodi ng
buffer 250 placed between the fading

12




15 17 August 2006 <circuit 220 and the encoder 230.
The sanpling circuit 210 sanpl es the audi o si ghaAugust 2006

i nput by way of a signal line 201 and pl aces what is
sanpled into the sanpling buffer 240. The sanpling
circuit 210 illustratively utilizes 48 kHz as its

sanpling frequency for AC 3 signals used under the
'DVD- Video standard. In this setup, when the audio
encoder 200 starts or stops the processing of

sy n the AC-3 schene shown in
@ﬁ@ﬁ@ b%%ﬂggﬁgﬁgﬁéF %@&@ﬁﬁ% 210 notifies the
encodlng ol Lin nt 500 of that start or
stop by ﬁggn ? g£5|%%§emggﬁ8 3iev shyinggpn§yeisali t
22 une of,.the audi o signal supplied
ovg}cgg@ésll{fgéngjl EI ‘r%g AP EsH gy SRB%atuW‘%lEﬁgp%% ra

I Sp 0. na[ volume is
con%?%%ﬁggﬁgﬁbggc eﬁ@ #%F fﬁg 2E4@begi nning of the

chapt er f art froma nmyte state and
t hat thg§%n§9%%; S%hﬁ%%#%$ T syt e 5/ Filni ng

of n ci,fie t he enc in
UG e OB Hndi® BRSRHLL 00 as, Tarinat e 221

Thareasadst ; 230 encodes the audi o signal comng over
a signal line 259 and outputs what is encoded onto a

:hggg!nghQﬁ 2994 yvgﬁﬁgﬁéﬁic %Qéwt8h§%§§3”£35§gghronlzlng
- frame structure of an audio signal under the AC-3 scheme;

Fig. 4 is a schematic view showing a data structure
according to.the DVD-Video standard;

Fig. 5 is a schematic view illustrating the concept
of seamless connection provided by the embodiment:;

Fig. 6 is a schematic view of a typical functional
structure of a processor 510 in an encoding controlling
element 500 as part of the embodiment;

Figf 7 is a schematic view of a timing chart
showing how processes are typically timed by the
embodiment;

Fig. 8 is a flowchart of steps coﬁstituting a
typical processing procedure performed by the video
encoding apparatus embodying the invention:

Fig.r9 is a flowchart of steps constituting an

audio offset updating procedure performed by the

13




is controlled by the encoding controlling el ement 500

by way of a signal line 231. 16 17 August 20057 Abgwggpt 2006
3 is a schematic view showi ng a synchroni zing frane
structure of an audi o signal under the AC-3 schene.

This synchronizing frame constitutes a processing

i ncrement of bit streans according to the AC- 3 schene.

As such, the synchronizing frame is called AAU (audio
access unit) . The synchronizing frame contains

syn Jnformation 710, bit streaminformation
71f3%§%}@31' n%Iocks 712 through 717, conpl enentary

data 718, mand $§¥ c redundancy check) code
719. The sy chronlsﬁ1 Mgt G PEGPF sCPRTidit Urdagern

i nf [ f he s ni zi frame and retains a
saﬁ%ﬁgﬁgd%?eqféﬁé%? aﬁé hgingn?%hQﬁQHISnexq?%Fqﬂlby

st I&Mgifahe 711 is second header information for the
synchronizing frame and holds a timestanp and ot her

i nformati on. The audi o bl ocks 712 through 717 each
retain 256 audio sanples That neans the six audio

bl e&ks IHpR rFoX ESF& sanpl es. The

1,536 audio (%%np es are eqﬂ#&%ﬁgﬁpﬁﬁg q 536/48 = 32

PfeéHLLL5§g?8?%§%¥E%Lbaggmengag§'éﬁlgly%v%ggyéﬂr%kll now
be described in detail with reference to the accompanying

drawings.

Fig. 1 is a schematic view showing a typical
structure of a video encoding apparatus practiced as one
preferred embodiment of the invention. The video encoding
apparatus includes: a video encoder 100 for encoding a
video signal; an audio encoder 200 for encoding an audio
signal; a multiplexer 300 Ffor multiplexing what is output

by the video encoder 100 . and audio encoder 200; a medium
recording element 400 for recording to a recording medium
490 stream data multiplexed by the multiplexer 300; and
an encoding controlling element 500 for controlling
encoding processes.performed by the video encoder 100 and
.audio encoder 200,

The encoding controlling element 500 includes a

processor 510, a RQM 520, a RAM 530, an input/ocutput

interface 540, and a bus 550 that interconnects these

14




The conpl enentary data 718 is used for bit |ength
adj ustnment. The CRC code 719 is a cyclic reduntfaAagust 2006
check code by which to detect a burst error in the
synchroni zing frame. 17 . ..... - - 17 August 2006
Fig. 4 is a schematic view showi ng a data structure
according to the DVD Video standard. The recording
area of the recording nedium490 is divided, in the
radially outward direction fromthe innernost zone of

th ntg,a lead-in area 801, a file managenent
ar ggﬂggéenté Pﬁ PﬁﬁﬁﬁﬁﬁQ¥g5&Pe&°8@%°l%uﬁ§®§tﬁea@doﬁﬁOPS

arga 894, Igf doSmanagenent area 802 contains a UDF
(uni ver <t Fgﬁﬁﬁf) YreLhtabyMe Wisee rarager)

!0 Sy e e BRGSO e LOF e
B%*S%@%%%Fess%%a a0 KBl ke T proBRaaE ot fppor
B Vo T v e P Rt
e e e oelr A T bR iy, Becm Ao
audicd akogaks, i dat %yunlﬁ G %‘%o‘”lgea? memory that
. retains work data and other resources needed by the
processor 510 during its program execution.
Illustratively, the RAM 530 is formed by an SRAM or DRAM.
The input/output interface 540 is a device that
interfaces data exchanges with the outside. As such, the
'ipput/output interface 540 is used illustratively when an
instruction is given to start or stop the recording of
data to a recording medium 490 or when a program in the
ROM 520 is updated. |
Fig. 2 1s a schematic view showing a typical
structure of the audio encoder 200 as part of this
embodiment. In the audio encoder 200, a sampling circuit
210, a fading circuit 220, and an encodér 230 are
connected on a pipelining baéis. A sampling buffer 240 is
placed interposingly between the sampling circuit 210 and
‘the fading circuit 200 for timing control purposes, and

go is a‘pre~encpding buffer 250 placed between the fading

15




title sets (VIS) 811. Each video title set 820 is nade
up of video title set information (VTSI) 821, 'AAugused006
title set nmenu (VISM VOBS: video object set for the
VISM 822, a video title set title (VISTT-VOBS: video
object set for titles in a VIS) 823, and a backup
(VTSI (BUP) : backup of VITSI) 824. The video title

set information (VTSI) 821 serves 8 17 August 2006
as control information for the video title set. The
V'Qﬁ%cu&?tbgosgﬁdngﬁgjégggggkv ) 822 provides a
content for diverse menus 1n e video title set. The
video titde S%Ir}peltiln l 8i£fé/l-£l TE&¥%%8§%§C%%VAU%§% z:§lignal

content for ti eproduc

] w ' : : f th ideq tit.l
et Teror s o b SRat P R PecLBletrt BT
V [ t j,ect t | l.ed
i aorefd LR AL Funt S Gt IR She et
I c 15 - l]...841 incl t. .| t
oatoae 200 Lty ERrt 60 e sadihe 08 HIES Plabeoe
| NSEMSIOSA AARRASLOPAL AU LBLRAS 5! 8000, AP LA B
of pictures) and a“video signal corresponJ?ng at

GO deld& tundeeqsi gnale; _ EQEQ@,‘;%H& NG, I% dg/gﬁgnczodet%qu gOO

MPEG 1 standard. The audi 0 Si i's encode Si ng

AGtharts BeaktBEM tﬁ@%ﬁd@é@isgngojf i é%?nc%r%r}lq%rl%g frames

under the AC-3 scheme shown in Fig. 3, the sampling

circuit 210 notifies the encoding controlling element 500
of that start or stop by way of a signal line 2186.
The fading circuit 220 controls the volume of the
audio signal supplied over a signal line 249. For example,
- when a chapter is to be recorded, the audio signal volume
is controlled in such a manner that the beginning of the
. chapter is faded in starting from a mute state and that
the end of the chapter is faded out. The timing of volume
-control is specified by the encoding controlling element
500 by way of a signal line 221.
The encoder 230 encodes the audid signal coming
-Over a signal line 259 and outputs what is encoded onto a
signal line 299. Whether or not to execute the encoding
is controlied by the encoding controlling element 500 by

way of a signal line 231.
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Each video object unit (VOBU) 851 is fornmed by a
plurality of packs 861. Each pack 861 is nade lipAvgusa2006
| east one packet. In this exanple, one pack is assuned
to contain one packet. Mre specifically, each pack

is fornmed by a packet prefixed with a pack header

871. Each packet includes a packet header 872 and
packet data 873, i.e., a data part. According to the
DVD- Vi deo standard, one pack should be made up of
2,048 byt (equivalent tqQ. one sector). Encoded vi deo
and audigﬁ'rgga 3 %w%éhﬁqﬂ d Vg7 19 RqGs ¢ SEBEhromigng
pa n i.ned.in that. form The pack header 871
ingFéﬁng%gpag%%s 51 o7 O BSEINPAGVRIRY rigis HE-3 scheme.

o810 A 0hchle BEckiad 0L 83,8 YSLeM Slock

o eabshenl 68 oL YN 8 ST M, FY LI

N i e

DR P SR B A st SR R |

Co 100 8 L M TIL B ey PRkl 20

stIemsi M1 AUGSQR 71he ééﬁ%ﬁéﬁ%%ﬁ%%@tgégg gigpﬁand a CRC
(cyclic redundancy check) code 719,

The synchronism information 710 is first header
information for the synchronizing frame and retains a
sampling fréquency and other information. The bit stream
data 711 is second header information for the
synchronizing frame and holds a timestamp and other
information.

The audio blocks 712 through 717 each retain 256
audio samples. That means the six audio blocks in a
single AAU hold 1,536 audio samples. The 1,536 audio-
samples are equivalent to 1,536/48 = 32 ms (milliseconds)

of audio data at the sampling frequency.of 48 kHz,

The complementary data 718 is used for bit length
adjustment._The CRC code 719 is a cyclic redundancy check
code by which-to detect a burst error in the

synchronizing frame.
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i ndi cative of the presence of the PTS field 895 and

DTS field 896. That is, a flag "10" i ndi cat esl®Aagust 2006
only the PTS field 895 exists; a flag "11" indicates
that both the PTS field 895 and the DTS field 896
exist. The PTS field 895 and DTS field 896 denote

ti mestanps providing respectively the timng of
reproduction output and that of decodi ng. The decoder
circuits refer to the PTS field 895 and DTS field 896

when controlli,ng decodi ng .and reproducti on output. The
PTS fieldﬁigﬂsqa%a fﬂ%éﬁ?é%ﬁfcégéegréhgﬁﬁﬂg PefPéeft BRcture

| Da Rk L0 SHIS R R DR 212, e LSt ap
e chbe SR IR Aot Sl S EL
I e e R M )
orovrach Byt Ao ER i Tredt an s Retapelvaih Pora 702 o
Pt ke ATt Ty
R S e T A
%?g%ﬁ%%&%§loaiQQQQE%&E?nargglgééﬁ?%&%?“¥idgge£§n£5§})
area subsequent to the lead-in area 801. The UDF area and
VMG area serve as areas in which to record information
for managing files of video data and other data recorded
on the DVD. The UDF area supports the UDF and ISO 9660
standards so that a computer may read the DVD. The VMG
area is an area in which to record DVD management
information.

The data recording area 803 is an area in which to
record video and audio signals in data units called video
title sets (VIS) 811. Each video title set 820 is made up
of video title set information (VTSI) 821, a video title
set menu (VISM VOBS: video object set fér the VTSM) 822,
a video title set title (VISTT VOBS: video object set for
titles inra VIS} 823, and a backup (VTSI {BUP): backup of

VISI) 824.

The video title set information (VITSI) 821 sexves
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systemis adopted for video data, the franme frequency

is 1000/1001 x 30 29. 97) Hz, so that the perilddugist2006
the data is about 33.367 ns. Meanwhile, if the AC 3
schene is adopted for audio data, the above-nenti oned
data unit for processing (AAU) is 32 ins long at the
sanpling frequency of 48 kHz. That neans there could

be a di screpancy of up to 32 ns between the video and
audi o data. Wth this enbodi mrent of the invention, a
dlggrggﬁpQﬁ_betmeen the video and the audio data at a

por nt me REPRC TR TR% fgdenabptiere %&s - stBispaddeo
'f 2H§%m° Lséedcc Apltc P40 el aovuind o SPRTRRE HEdhe
%f% i %Slﬁst S0tk s i tifareiea SBPITHCA ildle set
the e ISP 0 D BhePinanarioiann Adreb b
'ﬁﬁﬁgﬁ% o¥°$ qﬁﬁngc %?agfﬁiaﬁ%%&ﬁ2%%%&%%%t%%%$§P copy
QE’Zf SACRRIE S 55 a8 bR T Fade SL“S. o data
Srate | @ RuSTaRReHELI ot e TEnd BOF L SIPESuPgdl EREaEE
E:%Et aLaL Lo cﬁleé e ’ectbef &G fadR CLE St RR%) 831,
Each VOB 831 contains at least one cell 841. Each cell
841 includes at least one video object unit (VOBU) 851.
Each VOBU 851 includes a video signal equivalent to one
-GOP (group of pictures) and a video signal corresponding
to that GOP. The video signal is encoded using the MPEG-2
or MPEG-1 standard. The audio signal is encoded using the
AC-3, linear PCM, MPEG Audio or like standard.

Each video object unit (VOBU) 851 is formed by a
plurality of packs 861. Each pack 861 is made up of at
least one packet. In this example, one pack is assumed to
contain one packet. .More specifically, each pack is
formed by a packet prefixed with a pack‘header 871. Each
packet inclﬁdes a packet header 872 and packet data 873,
_i.e., a data part. 'According to the DVD-Video standard,
one pack should be made up of 2,048 bytes (equivalent to

one sector}. Encoded video and audio signals are divided
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volume so as to fade in the first audio data unit. The
transition tine for fade-in and fade-out shoul t7 August 2006
preferably be determ ned in such a nmanner that viewers
wi || not experience awkwardness. For exanple, a

transm ssion tinme of about 1.33 ns may be set with 64
sanpl es at the sanpling frequency of 48 kHz. It is

al so possible inmediately to fade in the audi o data

wi t hout passage through a nute state. In this case,

th dio ,output is.arranged to begin a little
ea§ ?érp?%%%EFﬁgre3Faﬁﬁdoﬁ?ﬁﬂFﬁlﬁpﬁm-G is a schematic
vi ew of Ly icgl fqycti nal structure of the
processor hglga‘r: b ee‘h@% i AGCLEERE rdIRaGky SEpEherrdSEEL
as; f epbodi nent. This structure includes a
ot a ind AR BRRE b T o eReReCD 25 "Riduse BodEsten
51 f t up ' el enent 512, an offset hol ding
el é%r%‘%? %ff%ggc?eggﬁs%{]gegﬁcoﬁ?%ﬂ ithe &F&fsdt PS14, and

' ontrolling el ement 515, Wereas these

?U%%@%%%%m%a?gea%% §% U5&1Pnp| EFREIRF DIt R MHz. For
RO 20 SoeRE B et el tFterenas vory Be |

L BkRURAed Bl e MGG 1 011 SeL el g o of e
diScrep&ﬂﬁypB%&%%eﬂeg&ggcbfgyjin keeping with Private 1
Packet, includes a packet start code 891, a flag 893, a
PTS field 895, a DTS field 896, and other fields 897. The
packet start code 891 indicates the beginning of the
-packet and includes a stream identifier for identifying
the stream in question. The flag 893 contains flags

- indicative of the presence of the PTS field 895 and DTS
field 896. That is, a flag “10” indicates that only the

. PTS field 885 exists; a flaé "11” indicates that both the

- PTS field 895 and the DTS field 896 exist.

The PTS field 895 and DTS field 896 denote

- timestamps providing respectively the timing of
reproduction output and that of decodiné. The decoder

lcircuits refer to the PTS field 895 and DTS field 896

when controlling decoding and reproduction output. The

PTS field 895 and DTS field 896 are each represented in

.33 bits in the packet header 872. The timestamp in the-
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audi o data. The offset in the offset hol ding el enent

S13 is updated by the offset updating el enent1BAfdgusk R006
operation, the offset updating elenent 512 is

instructed by the recording node determ ning el enent
511 to set an initial value to the offset holding

el ement 513. The offset updating elenent 512 further
updates the value in the offset holding el enent 513
when notified of a start or an end of the processing

gég% %ﬁ%plfllus 51 i gfb gﬁ? AR orhgﬁgign1is
al ﬁef%€g°“%‘§5aé° N fEoror e éﬁc§38? Bh el 8950 bl
SbEOcELAd LiGmars SHETON andggx?%ﬁ P e, the same
S raae (o Qo)) AOReTa aPR S et i IR0 5"

AC-3 schene 1s a
%Zeg\a2ﬁ§§l§°°@8w°%,ﬂzs%ﬁsﬁ;ﬁ§n£e@f 0 e O Lo
(rotuRIRnoRt S, LA oD OFE P00 P e
Mo e$RE 6L | GRl |b\f1n}9h§}5‘o£‘|9t§ A des(?s]c Sggh.oata r%%lu.ter 8"
that both video data and audio data be continuous between
chapters. However, the two kinds of data may not be the
same in length and may thus develop discrepancies at
points of connection. Illustratively, where the NTSC
system is adopted for video data, the frame frequency is
1000/1001 % 30 (% 29.97) Hz, so that the period of the
data is about 33.367 ms. Meanwhile, if the AC-3 scheme is
- adopted for audio data, the aboﬁe—mentioned data unit for
processing (AAU) is 32 ms long at the sampling frequency
of 48 kﬁz. That means there could be a discrepancy of up
to 32 ms between the video and audic data.
With this embodiment of the invention, a
;discrepancy between the video and the audio data at a
point in time where the preceding chapter was stopped is
stored as an audio offset. When recordihg of the

-following chapter to be connected seamlessly with the

' pre;eding chapter is started, the recording of the audid
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processing by the video encoder 100 by way of a signa
line 119, the offset updating el enent 512 i ncr EhAngst 2006
the value in the offset holding elenment 513 by 3, 003;
when notified of each data unit for processing by the
audi o encoder 200 via the signal line 219, the offset
updating elenent 512 decrenents the value in the
of fset holding elenment 513 by 2,880. As a result, the
offset hol ding elenment 513 retains the audio offset
ancy between the video

%:ngaé gﬁgt%ar%?etdl 801 FRaR{Fort i1 vaseR data bY
“”*J*-mef er@aﬁ"?éﬁﬂ‘e e OB ABLq [idaeBnc oHBIS 10
ensuri S t t [ nc 100
efh?ﬁqer%ae%% crEPEes th Ghacerbansd bpPoreRSHiy Greo
o3l 435 %ar%vszcs?d: netruction over a signal,
e R T AT R o A
coneLta rczlsrﬁ“ﬁézﬁzémg@mg R (Thige erato
 BecpBOBLE OB FOPTER! 3 R Sl Do
betopgs ftéﬁg following chapter, a mute state is sustained
over the time period equivalent to the audio offset,
before the fading circuit 220 controls the audio data
volume so as to fade in the first audio data unit. The
~transition time for fade-in an& fade-out should
preferably be determined in such a manner that viewers
wWill not experience awkwardness. For example, a
transmission time of about 1.33 ms may be set with 64
samples at the sampling frequency of 48 kHz. It is also
pbossible immediately to fade in the audio data without
passage through a mute state. In this case, the audio
cutput is arranged to begin a little earlier than the
video output.
'Fig. 6 is a schematic view of a typical functional
structure of the processor 510 in the encoding

controlling element 500 as part of the embodiment. This

structure includes a recording mode determining element
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the reproduction tine of the [ast VOB of the preceding

chapter not be less than 1. 5 seconds; and t hat7 Augeed006

time derived fromthe head position over the medi um

surface be within a tolerance. The possibility of

seanl ess connection determ ned by the recordi ng node

determ ning elenent 511 is reflected in a seanl ess

pl ayback flag inside C PBIT (cell playback information

table) mﬁthin PG£J (progran1chain i nfornation) as part
VTSI Ie set nfornatlon) in the data

Ceebi i, PR BPaeiss mismens Bif, CbnAEEest holding

cogf tloglgs to be Iought about, the seam ess

pl Ayba | g Sfr‘?‘ﬁ%r Y CORERGL LHaprehemestt ot e a

i f sean1 onne tion is_to_be nade, the seanless

p|%§ RN CPPa CARER LS T oaiﬁg Whepear Faessiwgtdeps

I, se ection is fo pOSSIb|e t he

re&gr%'ng nDd g% qﬁ?ﬁatﬁagﬂ%hﬁ‘%f¥b§§ﬁéofh%10

Ge! lﬂg Oggdlq%off et held in the RAM 530 (or
DGR, o8 R Rte b "y P RO 5RO dFiRFS.

sean1ess cognectl nis found

|npOSS|%$ ?* H 2 SV d fig 18 %W%Rﬁ%ﬂwﬂﬁﬁnﬁghardware-

el ement i ni ue for

of fset ho dfﬁggé éﬁe ?ﬁ%ﬁ% eF8nY 7 %ﬁ ‘?@@63u@99en
a%fEQQ{réH§€ %%p%%%%n%hetﬁg scgépggcg4§eéégen video and
audio data. The offset in the offset holding element 513
is updated by the offset updating element 512. In
operation, the offset updating element 512 is instructed
by the recording mode determinihg element 511 to set an
initial value to the offset holding element 513. The
offset updating element 512 further updates the value in
the offset holding element 513 when notified of a start
or an end of the processing of a data unit by the video
encoder 100 or audio encoder 200,

" Illustratively, where the NTSC system is adopted
for the video signal, the period of 33.367 ms at the
above-mentioned fréquency of 29.97 Hz ié aligned with a
frequency of 90 kHz in the above~described SCR 882 (Fig.
4) as follows:
©(1,001/(1,000 x 30)) x 90,000 = 1,001 x 3 = 3,003

if the AC~3 scheme is adopted for the audio signal, the
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start recording a chapter, the recording controlling
el ement 514 instructs the video encoder 100 and7 Augdusd 2006
encoder 200 to start their encodi ng processes by way

of signal lines 131 and 231 respectively. At this
~point, the recording controlling elenment 514

references the audio offset held in the offset

hol di ng el enent 513 so as to give instructions
causing the recording of the audio data to be started

earll er th?n %hat of the video data by the tine
perfd O8q At vaf dift ato thRecRemr ouestioned Ereeenmy of 48

ingéﬁygtio?.ove t.he signal line 549 to stop

recording® NS FeleLarhy whHt ridig ifrgaueeeemt $04kHz as

in%%rﬁ%&s_the video encoder 100 and audi o encoder 200

to stap Fheir encodi ng processes by way of the signha
ectively. At this point, the

i ne a res
vidé%iéﬁggﬁgg'ﬁéé:%. 8%zSJudio encoder 200 are nade to

stop theik enco 'Q% only after they have brought the
ongoi ng processe T 2R BARY ayhéateddidisngor processing.

P LS i Bt Sl o

controlTfimg e _ St

SRSl RS SNSA A Brgcssoch,, en totifled o, 2

oo e g B B BopalitRg o wenn 20" perenhhs dhe

thg vl liHEtﬁ)é c?ﬂ:dsie% 91%&3123 t\al\fgmeorft t5|1% %;{gg?fl)032;6 when
notified of each data unit for processing by the audio
encoder 200 via the signal line 219, the offset updating
element 512 decrements the value in the offset holding
element 513 by 2,880. As a result, the offset holding
element 513 retains the audio offset representative of
the discrepancy between the video and the audio data. The
notification of each data unit for processing need only
be timed in a manner énsuring consistency between the
video encoder 100 and the audio encoder 200; each notice
may be given either at a start or at an end of the
pProcessing of each data unit. |

Given an instruction over a signal line 549 to

start fecording a chapter, the recording mode determining

element 511 determines.whether seamless connection is

Possible between chapters. To bring about seamless
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17 August 2006 |ine 221. For exanple, the audio data
volume is controlled in such a manner that whel¥ August 2006
chapter is recorded, the first audio data unit of -the
chapter is faded in froma nute state and that at: the
end of the chapter, the |last audio data unit is faded
out. Fig. 7 is a schematic view of a timng chart
showi ng how processes are typically tinmed by the
enbodi nent. In the exanple shown in Fig. 7, an

recording is issued halfwa

in ' t t.0

thr%%%g%{éggﬁof%cfucl EreNSF ViU et e, CPﬁ@i‘Fjé%kﬁ%itﬁQtof-he
oy ETAPEER 13 s B PR ofhadhl vanot it rifet £ Eo

st ordi .S,k ssued half t hrough a 125t h AAU;
t hgﬂazlr)%%%rgl n%i%oft EF :L]eé ta%&ffblcd’a}%‘%! §ht”‘H‘E§r Redpped; athat
{ hend o R oheebit [l HBST Wb (ot e maRBRInG!
augchi ,1.and.0S for the audio offset in
em%%%gﬁgyfghlee% attProft - Or 886PRTRY, atthéhaFha semiber
of+ saudi ibs defi.ned .as follows; NA =

| ﬁ%@w&é %@o% c%‘)e/ g,eggo?oﬁhg%%? QIGE( kP er BpfEeent s
ans4 e "%, The audi g encoder 200 is
SudegathePRLindl o )‘Eoéer%?ﬁ%r i rT?‘r?gPBa§+]%ﬂa’stYdé>Ei cted

assuned to operate on
| Bebl@esd: coEnSOWR hgtghgined by the recording mode
determining element 511 is reflected in a seamless
playback flag inside C_PBIT (cell playback information
table) within PGCI (program chain information) as part of
VISI (video title set information) in the data recording
area of DVD. That is, if seamless connection is to be
brought about; the seamless prlayback flag of the
following chapter is turned on; 1if né seamless connection
is to be made, the seamless playback flag of the
following chapter is turned off.

If seamless connection is found possible, the
recording mode determining element 511 sets the preceding
audio offset held in the RAM 530 (ox RQM 520) as the
initial value for the offset holding element 513. If
seamless connection is found impossible, then the
recording mode determining element 511 sets zero as the

initial value for the offset holding element 513..
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7, after an audio signal is input to the sanpling
circuit 27 17 August 2006 210 over the signal7 Auget 2006
201, sanpled audio data is supplied consecutively from
the sampling buffer 240 to the fading circuit 220 by
way of the signal line 249. In the next cycle, the
audio data is forwarded fromthe pre- encodi ng buffer
250 to the encoder 230 over the signal |ine 259. The
wor ki ngs of the video encoding apparatus according to
the invention wll now be described with reference to

the rel evaETtCaElonPahy R SNeAgEhe Feional jldng 549 to

flowmhart of ste constituting a typical processing
pr 6 Se8d0r Ee%%F$%}‘£€d PePEee. \ihifed econdsBrneeRpidlaRds

invention  Gven an instruction to
st S?F%?%‘g %‘fﬁdl%r&lﬁéﬁt Bhe Xidgey earofRe 199 Gl apudhe
549, the r ordln node determ ni.ng el enent 511
def8FATTR hGT24 b LT o SCRBRRECET BFE 30 B MBY eoF
AR o i LS S g, e
LG AT o Pk P 1, .
L0 S, B89 (1D slee, 2900 L a seamess
Ze(ElQre.! %.RSS%I.‘UC%J.}DIQSe cl::a[]dst:Lln%l t}/lg ! yeecctz%lrfgh%f the audio data
to be started earlier than that of the video data by the
time period equivalent to the audio offset. Given an
instruction_over the signal line 549 to stop recording,
the recording controlling element 514 instructs the video
encoder 100 and audio encoder 200 to stop their encoding
processes by way of the signal lines 131 and 231
~ respectively. At this point, the video encoder 100 and
~audio encoder 200 are made to stop their encoding only
after they have brought the ongoing processes to an end.
The recording controlling element 514 further notifies
the fading controlling element 515 of the timings of
starts and stops of these encoding prodesses.
When notified of a start and a stop of encoding by
the recording controlling element 514, the fading

controlling element 515 causes the fading circuit 220 to

control the volume of audio data By way of the signal
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of fset holding elenent 513 (in step S904). G ven an
instruction fromthe recording controlling el €mngust 2006
514, the audi o encoder 200 starts encoding audio 28

17 August 2006 data (in step S905). Upon el apse of a
time period equivalent to the audio offset held in the
of fset holding elenent 513 (in step S906), the video
encoder 100 starts encoding video data in response to
another instruction fromthe recording controlling

elﬁgpgt 5%4 in step S907). These steps allow the
encdlrng bt Aadi BXAM e I-Nse avdapt dataardlivme than t hat

of video. data by the tine period equivalent to the
augﬁég]é?%'ﬁeé:{ WA af PRSI dhiednwhen gi velreRARST ishe

Si | Line, .549 to stop recording the chapter while
Vi %ggo%%e ’al}_&‘leo%l’dﬁ{:aa‘é ¥ b@tﬁ'guﬁg‘éo@ﬁeﬁlﬁ( idhaptep is

899% tirhe fvi deo encoder 100 and audi o encoder 200
st 6o Thert TER%oRi MYt rIaiss éad thakrat dia emdopL e
re in ntrolling element 514, whereby recording
of E%fgde At %gﬁsi‘%? q i9%tat BpigohD)Eadad opke
processipg of, any dat Esuni ts is still in progress,

the recording i's &t SHPERELHF isHt Of BhEiBtRE cdwinty of

e t data units is brought to an end. Fig. 9 is
a%‘ﬁg} E?Wo?r%(fegsﬁéscéﬁ?t FYEPch rhg Yarrimgdaby BIF‘IPget |

uQQ@%hQﬂe@EpcﬁguEEepgééégfgxéh%%ntES Fig. 7, an

__instruction_to stop recording is issued halfway through a
120th cycle of video data; the recording of the wvideo is
thus stopped at the end of the 120th cycle.

With regard to audio data, an instruction to stop
recording is issued halfway through a 125th AAU; the
recording of the audio data is thus stopped at the end of
the 125th AAU. Meanwhile, if NV stands for the number of
video data cycles, NA for the number of audio data ARUs,
and 05 for the audio offset in effect before the start of
tecording, then the number of audio data AAUs is defined
as;follows:

NA = INT((NV X 3,003 + 08)/2,880)
where, INT(xX) represents an integer part of “x.”

The audio encoder 200 is assumed to operate on a

pipelining basis as dépicted in Fig. 2. As shown in Fig.

7, after an audio signal is input to the sampling circuit

27




enmbodi nent. G ven an instruction to start recording a
chapter, an initial value of offset is set to thAugust2006
of fset holding elenment 513 as described in steps S901
through S904 of Fig. 8 (in step S911). Wth the
encodi ng of audio data started in step 29 ---- -

----- 17 August 2006 S905 of Fig. 8, every tine the
processing of AAU (i.e., an audio data unit for
processing) is started or stopped (in step S912), the
val in the offset holding elenent 513 is
de@ﬁ@nﬁﬁ?@dt??nﬁ¥2P8éOliﬂet 1 abtampledaapdi data gtsep
S913L. Wth the encoding of video data started in

st &b §§G9do‘F°I}§e§}1tBYeb3&eF§/om i e tsaappioz dusifiey @f0ato
cygke gi.e.,_video data unit for grocgssing) IS

st aPFetPding GigsHEE 3% Ry epySgI4fhet fitonadl Udnen2dfe In
ofEEet hol di n el ement 513 is increnmented (by 3, 003

i n“PRe"Ehove Eganphe, audie ddadip $516prwadedalfovn sheprre-
are repeated unti]l the recording is brought to an end
(i%n%?%d“gs Ferwith tchdhenesdongr o3& iaves &hd abdhal
data is topped in step S909 of Fig. 8, the audio

of 1¥¥t <Pd-ue being held in the offset hol ding el ement

513 is b ﬁqut .anto the RAM 530 (or ROM 520) for
st or age % B 2 re819% . thehyidem easoping ogarasatuso

refereqfe tge ggecedin ~audi o
actording to ¢ 1nvenlion will now be described with

reference to the relevant accompanying drawings.
Fig. 8 is a flowchart of steps constituting a
typical processing procedure performed by the video
. encoding apparatus embodying the invention. Given an
instruction to start recording a chapter by way of the
signal line 549, the recording mode determining element
- 511 determines whether a seamless connection is possible
between chapters (in step S901), If a seamless connection
is found possible (in step S902), the preceding audio
offset held in the RAM 530 (or ROM 520) is set as the
initial value for the offset holding element 513 (in step
5803). If a seamless connection is not found possible (in
- step §902), thén zero is set as the initial value for the
offset holding element 513 (in step $904).
Given an instruction from the recording controlling

~element 514, the audio encoder 200 starts encoding audio
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of fset value when the follow ng chapter is to be
recorded. Fig. 10 is a flowhart of steps const7 Augusnhg006
an audi o data volunme controlling procedure executed

by the enbodinent. When the first AAU of a given
chapter is detected (in step S921), the fading
controlling elenment 515 begins with a nute state (in
step S922) and proceeds to fade in audio data (in

step S923). Alternatively, the fade-in process of

t 9 b i ed out 30 17 August 2006
Rdrater o S9N Mg saseengof i dogm bREASt o

S e L 0 S
LA IS s M L LR L
O3Sk bend SyERInBEL. L I Sl IR o
SEPEER AL AoliERL Lo 0L AR, I RIET B AL o
somboa e e oL AR FRERaBRD: BF i octiahtnto Ba4
UL et SR T
eeriblmeqRerd el vakeiale Shegudio of fset which

When an instruction is given over the signal line
549 to stop recording the chapter while video and audio
data are being recorded (in step 5908), the video encoder
100 and audio encoder 200 stop their encoding processes
under control of the recording controlling element 514,
whereby recording of the data is stopped (in step S3%09).
If the processing of any data units is still in progress,
the recording is stopped only.after the processing of
each of the data units is brought to an end.

Fig. 9 is a flowchart of steps constituting an
audio offset updating procedure performed by the
embodiment. Given an instruction to stért recording a
Chapter, an initial value of offset is set to the offset
holding element 513 as described in steps S$901 through
5904 of Fig. 8 (in step S911).

With the encoding of audio data started in step
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upon reference to the offset holding el enment 513. This
makes it possible to ensure seam ess connecti oh7 August 2006
between the chapters w thout incurring discrepancies
bet ween. video and audi o data. Although the above

enbodi nrent was shown adopting the NTSC system for

video reproduction, this is not limtative of the

i nvention. The PAL systemwth the frame frequency of
25 Hz can also be used just as effectively. Since the

pergb%%f %,he PéALsstemls 40 ms, if 90 kHz is taken
as the ani t 19t hen 4 %timgotwrypefﬁlﬂegegtmo@ e.,

the abave-nenti oned val ue "3,003" is to be
g1acegyéy A% attit fT"%6815"c%%%]r’i“it)h|1§ iSheehed ¥ is¢opped

chﬁ G5 P S KBRS e oEspetaben Glashiea snent

embedi e ST tRE (8P #1dh dy BoorbpHe cramRiRY] R

e ﬁ&i%& M RaEP iR TP daichds tec RERRLE e

repg d?o%f gr AAU i when the bit rate

<258 Ty T B 7t FatibehBy Peoaee g oina v

Eﬁ??f@fﬁé’%%%"ggt' Ra AR I AT e
stopped (in step S914), the value in the offset holding
element 513 is incremented (by 3,003 in the above example,
in step $915). The above steps are repeated until the
recording is brought to an end (in step S916}. |

When the encoding of video and audio data is

stopped in step 5909 of Fig. 8, the audio offset value
being held in the foset holding element 513 is brought
into the RAM 530 (or ROM 520) for storage (in step S$917).

- This makes it possible to reference the preceding audio
offset value when the following chaptér is to be recorded.

Fig. 10 is a flowchart of steps constituting an

audio data volume controlling procedure executed by the
embodiment. When the first AAU of a giﬁen chapter is

- detected (in step $921), the fading controlling element
515 begins with a mute state (in step S922) and proceeds

to fade in audio data (in step $923). Alternatively, the

fade-in process of step 5923 may be carried out.
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menti oned value "2,880" is to be replaced by a val ue
"2,160" when this invention is practiced in 17 August 2006
conjunction wth the MPEG Audi o schene. Wile a
preferred. enbodi ment of this invention has been

descri bed using specific ternms, such description is
~for illustrative purposes only, and it is to be

under stood t hat although sone of the specificities
contained in the description nay correspond to the
engliqgﬁplains as outl.ined bel ow, they are provided
onl VO st T of i v & isBPEbsBassing jtdirgugs the puite state
un ggs%ggd %?at changes and variations nmay be nade

it 5%53 fng fromthe spirit or scope of the

cl ai ms trﬁﬁﬁg IlogLsﬁgyégﬁgygust 2006h For exanple, in
claim1, the offsef fesdhid *Rayhedrdlesforgtected
SR bUEL 0 e oL et LG EL BT, R, L0,
e TR M e T L
G AT e R RN W—
gttt TR AN IR

' generation of undesired noises is averted.

According to the preferred embodiment of the
invention, as described above, when chapters are to be
connected seamlessly, the recording controlling element
514 gives instructions causing the recording of audio
data to be started earlier than that of video data by the
time period equivalent to the audio offset which is found
upon reference to the offset holding element 513. This

makes it possible to ensure seamless connection between
the chapters without incurring discrepancies between
video and audio data.

- Although the above embodiment was shown adopting
the NTSC system fof video reproduction,'this is not
limitative of the invention. The PAL system with the
frame frequency of 25 Hz can also be used just as

effectively. Since the period of the PAL system is 40 ms,

if 90 kHz is_taken as - the unit, then 40 ms x 90 kHz =
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In claim6, the video encodi ng neans nay correspond
illustratively to the video encoder 100, the alilAogust2006

encodi ng neans to the audi o encoder 200, the offset
hol di ng neans to the offset holding el enent 513, the
recordi ng node determ ning neans to the recordi ng node
determ ning el enment 511, the offset updating neans to
the offset updating elenent 512, the recording-
controlling neans to the recording controlling

oo S S8 5 BB IR0 e
RSN 5P SR LAY ELy, BT B 5
spassetiecd 1l by il g ganital Ling legent <00
shei e RS EARIECCTRSCLLgh 3 05 . Augtes, 2008
skl iRl gt SSLERRIS, LSS ey 0
oSS o RSCERT 00,83, ST 401 e

of the offset

chais 10N Acthees sepyt <3, sapnegtion is found o

i npossi bl e, en regar ( .
25 abbEeal B0l o Y EALISARDN ek B Uil BEADR,
the reproduction time per AAU is 24 ms when the bit rate
is 384 kbps, the sampling frequency is 48 kHz, and the
compression mode is Layer 2. If 90 kHz is taken as the

unit, then 24 ms x 90 kHz = 2,160. Thus the above-
mentioned value “2,880” is to be replaced by a value
"2,160” when this invention is practiced in conjunction
with the MPEG Audio scheme.

While a preferred. embodiment of this invention has
been described using specific terms, such description is
for illustrative purposes only, and it is to be
understood that although some of the Specificities
contained in the description may corresﬁond to the
ensuing claims as outlined below, they are provided only
for illustrative purposes. It is also to be understood

that changes and variations may be made without departing.

from the spirit or scope of the claims that follow.
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starting to encode the audio signal may correspond
illustratively to step 5905; the step of startl'hfugust 2006
encode the video signal upon elapse of the tine period
equi valent to the offset after the encoding of the

audio signal is started may correspond illustratively
to steps S906 and 5907; and the step of, given an
instruction to stop the recording, stopping the
encodi ng after ending the encodi ng of each of record

units constituting the video signal and the audio

si gnal , nE8F @é‘taff@gﬁﬁnén ¢ldigstlratheeb§fset stadplisgOBeans
and 5909. In clains 8 and 10, the offset hol di ng neans
mayeYc6PFERFRRA i1llustiratively o thiee offEsethdialidiong
el epent 513 and the encoding controlling apparatus

t 0 St RBEN kbt ridiec GREPBHING qrasiee Mete rBODi n\ mamrisn to the
claims_ 8 and 10, the step of determn ning whether a
sedfif s b Anste idskerginpus Hlsmensebhent ke ffisetedi ng
chagéer,and the followng 34 17 August 2006 chapter
nalPEdr s F5Rdsi FPukke svdfasty updating SboMentt 532, strps
of .. if the seam ess connection is found possi bl e,

t BB rsgraing senbrolhing Zleapsl e e t¥rcasidisgt t he
val ue of .the offset updated in the preceding chapter,
andR i ABIs EhRNeRE nection i s found i npossi bl e,

then re ardingnzero as the initial value of the
of f set , ﬁ% aim 4, the fading controlling means may

correspond illustratively to the fading controlling
element 515.

In claim 6, the video encoding means may correspond
illustratively to the video encoder 100, the audio
encoding means to the audio encoder 200, the offset
holding means to the offset holding element 513, the
recording mode determining means to the recording mode
determining element 511, the offset updating means to the
offset updating element 512, the recording controlling
means to the recording controlling element 514, and the
multiplexing means to the multiplexer 300.

In claims 7 and 9, the offset hoiding means may
correspond‘illustratively to the offset holding element
513, and Fhe encoding controlling apparatus to the
éncoding controlling element 500. Also in claims 7 and 9,

the step of determining whether a seamless connection is
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correspond illustratively to steps S902 through S904;
the step of starting to encode the audi o si gnil Aogyst 2006
correspond illustratively to step S905; the step of
controlling a volune of the audio signal so as to fade
in a first record unit of the audio signal starting
froma nute state after the encoding of the audio
signal is started may correspond illustratively to
steps S921 through S923; the step of starting to
encode the video signal upon el apse of the tine
perPGFidd6i hatwern ttde mrecefiinptchaitter thd theofliligwohg
the audio signal is started my correspond

i | | TRAREEE| DRY yCrFranpeps SobestaratiSed?; tohetest $3010f the
given an insfruction to stop the recording, stopping
t he ERSoaE ngtafther sesmilagst tennastédhngsof oend Ipafsible,
regﬁ%y units constituting the video signal and the
audi"GTs F §PT i ndasc 67 éapbinl ividlust pht thel gfisetstibps
S908. and_S909; and the step of controlling the vol une
of Afige afidite &fdRst uBdaked drf sHe ohaptdre last ifetbed
uni_t oLe the audi o signal of which the encoding is

st SppBUCThy 8571 a0 ghs t fongs imppssdekondthen regarding
illustrativyely to, steps S924 and S925. The series of
st &ps° dts sialaba%eva%@m thetpbfsetn mpit lferrespond

abo -q§§ tibfd enbodi nent of the invention may be
- oybt U okd VB L et Pt S 1PN BRE et SAR4ys his Saep of

starting to encode the audio signal may correspond
illustratively to step S905; the step of starting to
encode the video signal upon elapse of the time period
equivalent to the offset after the encoding of the audio
signal is started may correspond illustratively to steps
5306 and $907; and the step of, given an instruction to
stop the recording, stopping the encoding after ending
the encoding of each of record units constituting the
video signal and the audio signal, may correspond
illustratively to step S908 and S909.
in claims 8 and-lO,.the offset holding means may

-correspond illustratively to the offset.holding.element
513, and the encoding controlling apparatus to the
encoding controlling element 500. Also in claims 8 and 10,
the step of determining whether a seamless connection is

possible between the preceding chapter and the following
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program for causing a conputer to carry out the steps,
or as a recording nedi um whi ch stores the probtangdsb2006
causi ng the conputer to execute the steps. | NDUSTRI AL

APPLI CABILITY In a typical application, the invention
may be inplenmented to encode video signals into
MPEG 2 format and audio signals into AC 3 format
before witing the encoded signals to DVDs. 36 17
August 2006 CLAIM5 1 An encoding controlling

appcahrat us for connecting.chapters seanlessly
conpti sFﬁgman FEEeSRond; ﬁélﬁﬁhﬁ%tlf‘fﬂthépdﬁ@ TP Sae

equgvalen% tlrre ierlod by which to start
encodring®an & SPEMaESaarPirectieania foyniassghde.
upQR.. eggr (g of a followi ng chapter which follows a
prece | ngoch %tgeras PRcoORHHHYL Mtdacdef ek he i Hpatedie
fog, fger ]('her a seanl ess connection is
possng g]e%g’r?\%g dUBizkedi iy theapresedimy apnger, and
g Hﬁ 0g Ché}ﬁt based on at | east whether or not
sal ol TOW 19 ScAPRertiqR tiie fonpdt Lpppgsidlcof thie
. “yfi& }é)l z%r} the . followi.ng chapter_belongs; and if
sal a° seant ess RoRRects ottt efloyRdie pok i @ fﬁé@arlﬂﬁlﬁg
> A g of said offset the value of said
of?set L}ﬂ) 3 lu%t%%lgeﬂ'rye%’drsﬁﬁpﬁh%?ﬁ%rthrﬁﬁﬁhl P84 dthe
Seﬂgpﬁ%% starting to encode the audio signal may
correspond illustratively to step $S905; the step of
controlling a volume of the audio signal so as to fade in
- @ first record unit of the audio signal starting from a
mute state after the encoding of the audio signal is
started may correspond illustratively to steps S921
through $923; the step of starting to encode the video
signal upon elapse of the time period equivalent to the-
offset after the encoding of the audio signal is started
may correspond illustratively to steps S906 and $907; the
. step of, given an instruction to stop the recording,
. stopping the encoding after ending the encoding of each
of record units constituting the video signal and the
audio signal, may correspond illustratively to steps 5908
and 5309; and the step of controlling the volume of the

audio signal so as to fade out the last record unit of

the audio signal of which the encoding is stopped may
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connection is found inpossible, then regarding zero as
the initial value of said offset; offset updat7Ayggust2006
nmeans for updating said offset by a predeterm ned
processing unit in keeping with progress in encoding
said video signal and said audio signal; and recording
controlling nmeans for giving an instruction either to
start or to stop the encoding of said video signal and
said audio signal in accordance with the updated

of f 2 ..encqQdi ng controlling apparatus accordi ng
Lo Sikerbond W RE R yEER & e SPRA aedgiding,

sai d recq%gin% contrPIIin 37 17 August 2006 neans
starts encoding*8ai ¥ ANFFG SigRAFSeArahadie dRaforHRFtion
Vi lgnal by said.ti erj.od equivalent to said

of %gg?;éﬂé%aa%ﬁa’ n9ERGTIRY tﬁ?@’%@spai 75, thanilaveat bR Ty
coqLr ' ans stops. the_ encoding after ending the
eng%dféééﬁﬁéigaghao?efﬁkgn%PqiﬁﬁFEg et itt@PSngagat d

Vi ' | and said audio signal. 3. An encodi ng
coﬁ?@%&#?%%raﬁﬁgﬁé?%éaé%@@?&?ﬁgt?oc%ﬁ%ﬂrﬂuf,thﬁh@?%ﬁﬁn or

sai f L neans, adds a val ue which is
'r2%?f%d%%gkggggq%ﬁ%%gﬁgﬁﬁﬁhuﬁ Prof PLPPEFB §9%nal
t i.d 0 e sybtracts, a value which is

r gﬁaﬁfyél\%gdf:gé %m?ﬁ oceerséonﬁxﬁﬁ??e oS A5¢PSaudi o si gnal

to said offset. 4. An encoding controlling apparatus
according to claim1, further conprising fading

CambisrkiAY ABRRARGE TNt rol ling & vol une
In a typical application, the invention may be
implemented to encode video signals into MPEG-2 format

and audio signals into AC~3 format before writing the

encoded signals to DVDs.
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of said audi o signal in accordance with an instruction-
either to start or to stop said audi o signal.lBAugust 2006
encodi ng control |l ing apparatus according to claim4l
wherein said fading controlling nmeans controls the
vol une of sai'd audio signal so as to fade in said
audi o signal starting froma nute state upon start of
the recording, and to fade out said audio signal upon
end of the recording. 6. An encoding systemfor
connecting chapters seam essly conprising: video
encodi ng neans for encodigigrgsvi deo signal; audio
encodi ng neans for encodi ng an audi o signal; offset
hol di ng nmeans for hol ding an offset equivalent to a
time period by which to start encoding said audio
silgnal Peaehtedinghannt:38 117gAugietatd606cr Saintlewt dep chapters
signal upon recording of a follow ng chapter which
seamflpb$ ivsomppisidedi ng chapter; recordi ng node
determ ning neans for determ ning whether a seanl ess
cOheet il disg perasisbFer butliéee amicf fpeecealiingletafrepr time
cand, said follow ng chapter based on at |east whether
perigfd Ryt wBifly t¢ oﬂ‘»éb‘% (FRCORAPT efn i udine Fiansd cRapt®r ©Hian a
., the title to which the follow ng chapter belqngs; and
videp Sidnyl BSH E8SOTHRAeEi 8nIPLteHdMed chppeyy gigch follows a
re ardhng as the initial value of said offset the
precgaﬁn C ]a t

e SOFFPSHi d of f set updated in said preceding

CQQQ&F&J‘.’ngaqgocief éé%ieq:m§3§r@ elsngans for determining whether a
seamless connection is possible between said preceding chapter and
said following chapter based on at least whether or not said
following chapter is the first chapter of the title to which the
following chapter belongs; and if said seamless connection is found
possible, regarding as the initial value of said offset the wvalue of
said offset updated in said preceding chapter; and if said seamless
connection is found impossible, then regarding zero as the initiai
value of said offset;

offset updating means for  updating said offset by a
predetermined processing unit in keeping with progress in encoding
said video signal and said audio signal; and

recording contrelling means for giving an instruction either to
. 'start or to stop the encoding of said wvideo signal and said audio
signal in accordance with the updated offset.

2. An encoding controlling apparatus according to claim 1,

wherein, upon start of the recording, said recording controlling
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- connection is found inpossible, then regarding zero as
the initial value of said offset; offset updat? Aggust2006
nmeans for updating said offset in keeping with
progress by a predeterm ned processing unit in the
encodi ng of said video signal and said audio signa
perfornmed by said video encoding neans and said audio
encodi ng nmeans respectively; recording controlling
means for giving an instruction either to start or to
stop the encoding of said video signal and said audio
nearSl OfRrdsn oAl faNeeidM hilaidesupdat eghafitsetihaandaid video
mul ti pl exi ng means for multiplexing the encoded vi deo
sigreilghgl saaadtidie percodesnadienti ghataiUigigbeby &l Gpon end
vi deo encodi ng neans and said audi o encodi ng neans
of rdepectturliyg, 7.s38n enecehidiggcondttoldlilngg metdaad fotops the
connecting chapters seamessly for use with an
encoghoedi afteoonending nghappaneatdisighavifngeadf f o6t hedatidigunits
, means for holding an offset equivalent to a tinme
consgaEPBERDPanfi Tilerossgnalt apd cadichgudie audinalsi gnal
earlier than a 39 17 Augyst 2006 video signal upon
r ecor diffy SBFodiaD| FR AT EapRRRR TRkEE hatenBRrg o claim 1,
n g[ecedin %ha ter, said encoding controlling nmethod
WICLELriISihg {£higt ‘éﬁdé’ﬁén%f“f‘ead’e‘gt é‘ld%FnPn‘gaW?etwﬁéFhals retrieved
seanl ess_connection.is ssi.bl e between  said.
by §r BCSATRY haPter SR %8aRa POEPovi oChdRt o7 BhsBifef and
subt?£c£$a§tva$ﬂfkp E?oﬁsn9£t§¥gégdf%&l%M%Egc&ggggehnié gPesaid
rrst chapter o he

audio signal toc said offset.

4. An encoding controlling apparatus according to claim 1,
further comprising fading controlling means for controlling a volume
- of said audio signal in accordance with an instruction either to
start or to stop said audioc signal.

5. An encoding controlling apparatus according to claim 4;
wherein said fading controlling means controls the volume of said
-audio signal so as to fade in said audio signal starting from a mute
state upon start of the recording, and to fade out said audic signal
upon end of the recording.

6. An encoding system for connecting chapters seamlessly
comprising:

video encoding means for encoding a video signal;

audio encoding means for encoding an audio signal;

offset holding means for holding an offset equivalent to a time

period by which to start encoding said audio signal earlier than
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title to which the follow ng chapter belongs; if said
seam ess connection is found possible, then refaadgg2006
as an initial value of said offset the value of said

of fset updated in said preceding chapter; if said

seanl ess connection is found inpossible, then

regarding zero as the initial value of said offset;
starting to encode said audio signal; starting to

encode sai d video signal upon el apse of said tine

period equivalent to said offset after the encodi ng of

saidsaviledlds DgnaSi gfgdn | $e8d AR, otipdat g on@dhg Uhbsedr D¥hich
a predeterm ned processing unit in keeping with

follpwegd esecedindienapeodi ng of said video signal and said
audi o signal; and given an instruction to stop the
r ecordiiig stdppegetrheingneedhng fakt efetedsliming hehether a
encodi ng of each of record units constituting said

seamypgp ocwingvhiomnts speshidldi besvemmalsail. pAacedigndiahgpter and

~controlling method for connecting chapters seanl essly

saidf gfollewing t FhaRtehc baFRg ©ont#ol Leagt appatleus ochaviaty said
of fset hol ding neans for hol ding an of fset equival ent

follpying fhapteR o187 thGgddrsRodPtsar iddd the WiiEde te whigh the
encodi an audi o signal earlier than a video signa

FoLLpioe rC_E%BF%ﬁ '5P987 ot ol TG LEhapTReSFhiPERNY Bhieands afound
poss@%ﬁ%ﬁ%l?%%ﬁ%ﬁ%&ekhesghgtﬁﬁpgg Sg ggq;&glL%E eggﬁgogalue of
said offset updated in said-preceding chapter, and if sald seamless
- connection is found impossible, then regarding zero as the initial
value of said offset;

offset updating means for updatihg said offset in keeping with
progress by a predetermined processing unit in the encoding of said
video signal and said audio signal performed by said video encoding
means and said audio encoding means respectively:

recording controlling means for giving an instruction either to
- start or to stop the encoding of said video signal and said audio
signal in accordance with the updated offset; and -

multiplexing means for multiplexing the encoded video signal
and the encoded audio signal output by said video encoding means and
said audio encoding means respectively.

7. An encoding controlling method for connecting chapters
seamlessly for -use with an encoding contrdlling apparatus having
offset holding means for holding an offset equivalent to a . time

period by which to start encoding an audio signal earlier than a
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steps of: determ ning whether a seamnl ess connection is
possi bl e between said precedi ng chapter and si August 2006
foll owi ng chapter based on at |east whether or not
said followi ng chapter is the first chapter of the
title to which the follow ng chapter belongs; if said
seam ess connection is found possible, then regarding
as an initial value of said offset the value of said
of fset updated in said preceding chapter; if said
seanl ess connection is found inpossible, then
videegagahN Qipczei@casdife didt if.%'llé!@irl%e @Mapsat dnf S &bl 10ws a
starting to encode said audi o signal; sFarting to
precedioglecisqitdryi daadsbftEdingp@BnelaNS@gOmesAbd EdiPrising the
period equivalent to said offset after the encodi ng of
stepsapfl: audio signal is started; controlling a vol une of
said audio signal so as to fade in a first record
ureteghinsiaod vhgther si geedmlesar tompdtiom asnpbesBilat detween
_after the encoding of said audio signal is started,
said, pyatedifosahapeid sod Byid frlddeiry ndheedepr beesbiongat least
nit in keeping with progress in the encoding of said
Whets?ﬁe%r StYnatdighdoddringdieter ghal theyi fiptafhapter of the

.. Lnstruction taq op, the recordi ng, stopping the
tltlgn%ooa’%ﬁﬁhatfq'leelfoiia‘i‘”r@ ChePSTc B8 TRIH each of record

UQEt%aiéjség%Ig%gu%gn§g¥¥ion is found possible, then regarding
as an initial value of said offset the value of said offset updated
in said preceding chapter;

if said seamless connection is found impossible, then regarding
zero as the initial value of said offset;

starting to encode said audio signal;

starting to encode said video signal upon elapse of said time
period equivalent to said offset after the encoding of said audio
signal is started;

updating said offset by a predetermined processing unit in
keeping with progress in the encoding of said video signal and said
audic signal; and

given an instruction to stop the recording, stopping the
encoding after ending the encoding of each of record units
constituting said video signal and said audio signal.

8. An encoding controlling method for connecting chapters
. seamlessly for use with.an encodiﬁg contrelling apparatus having

offset holding means for holding an offset equivalent to a time
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constituting said video signal and said audi o signal;
and controlling the volunme of said audi o signal7 4ugws2006
to fade out the last record unit of said audio signa
of which the encoding is stopped. 9. A programin an
encodi ng controlling apparatus for connecting
chapters seanl essly having offset hol ding neans for
hol ding an of fset equivalent to a tine period by which
to start encoding an audio signal earlier than a
vi deo signal upon recording of a follow ng chapter
perivhdi ey fwblibBWso aspseeeshdiiiehaphehudsd@l §igid10H M er than a
causing a conputer to carry out the steps of:
videgetsegna i wgprvhethedigy sFand &9 160MMEGHaBet SwpRgSidleows a
between said preceding chapter and said follow ng
precedany erhdrdsed opidt eheabing whetherlioy methsdi domprising the
following chapter is the first chapter of the title
stepsoofhi ch the foll owi ng chapter belongs; if said
seanl ess connection is found possible, then regarding
asieARTPHIdalvhehhere »f sermilgsef £opreqtieny dbupontildai dpetween
. of fset updated in said preceding chapter; if said
salds ot GhAREYS GRdi 82#d Ut Lompas sTisipeert hated on at least
egardin zero as,the initial value of said offset;
whethgg god!

rOF gt SR JASeuY AR  signEhe SRt iigPEer of the
titlgrelifco?gfgxi% Ig‘eVIfg‘f?O‘?%%gg.La&g%ggba se of said tine

equi val en “%fYer the encoding of

Sq.!Ed sgg iQeaﬁril%ggl c!)z%nesétggleg.s g?lgr%}n i %%s?.g_il.g, o‘gl'ge%.etre%grding

a predetermned processing uni E€epIng Wi

as aHrQ%{é¥§i %Ql&é“%f %%g%ggffééy fi@igafﬁé“§% %gggaéffgg% updated

sai d audi o signal;
in said preceding chapter;

if said seamless connection is found impossible, then regarding
zero as the initial value of said offset;

starting to encode said audio signal;

starting to encode said video signal upon elapse of said time
- period equivalent to said offset after the encoding of said audio
signal is started;

controlling a volume of said audio signal so as to fade in a
first record unit of said audio signal starting from a mute state
after the encoding of said audié signal is started;

updating said offset by a predetermined processing unit in
- keeping with progress in the encoding of said video signal and said
audio signal;

glven én instruction to stop the recording, stopping the

~encoding after ending . the encoding of .each of record units
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given an instruction to stop the recording, stopping

the 42 17 August 2006 encoding after endi ng Yhé&uguost 2006

encodi ng of each of record units constituting said

vi deo signal and said audio signal. 10. A programin

an encoding controlling apparatus for connecting

chapters seanl essly having offset hol ding neans for

hol ding an of fset equivalent to a tine period by which

to start encoding an audio signal earlier than a

vi deo signal upon recording of a follow ng chapter
conswhitetidgolsk ddvsridepr RGilngnea hegilide Bud Salisd gndl ;,0Gmham

causing a conputer to carry out the steps of:

detcatmphiimg whet hehure Famhed sawdirnedtyhan s 430391 Fhae out

bet ween said preceding chapter and said follow ng
the dpgpt sechas adibnofitsdishstudipheidrerl of mbiclsaile encoding is

followi ng chapter is the first chapter of the title
stoppgdnhi ch the fol | owi ng chapter belongs; if said

seanl ess connection is found possible, then regarding

as-an fniPTdrafal e & s&PECFISercortRONARge dFPagatys for

Conngé{fet ugd t ed n aaid gr cedi ng chapter; if said
Seam%s§ TRt TN St bundVitRpoKEitprl, Nofghng means  for
itial value of said offset;

[ he i ( :
rorafFRSHE BTy BRu IR B sl e B S8 LS v

oncoB5pde, SaLt. Y 50 SL00RLep AR L9260 FRE L focgpaios
of asakglﬁiﬂine &iaggérl‘ bﬁléltx arf'i)?gc.)ws a preceding chapter, said
program causing a computer to carry out the steps of:

determining whether a seamless connection is possible between
said preceding chapter and said following chapter based on at least
whether or not said following chapter is the first chapter of the
title to which the following chapter belongs;

if said seamless connection is found possible, then regarding
as an initial value of said offset the value of said offset updated
in said preceding chapter;

if said seamless connection is found impossible, then regarding
zero as the initial value of said offset; starting to encode said
audio signal; starting to encode said video signal upon elapse of
said time period equivalent to said offset after the encoding of
said audio signal is started; updating said offset by a
predetermined processing unit in keeping with progress in the
encoding of said video signal and said audio signal; and

given an instruction to stop the recording, stopping the
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controlling a volune of said audio signal so as to

fade in a first record unit of said audi o si ghdAugust2006

starting froma nute state after the encoding of said

audi o signal is started; updating said offset by a

predeterm ned processing unit in 43 17 August 2006

keeping with progress in the encoding of said video

signal and said audio signal; given an instruction to

stop the recording, stopping the encoding after

endi ng the encodi ng of each of record units
encagdngt | afltdmgesdiny viddeo shgmdingandfsaéatmudicto seghal | units

and controlling the volune of said audio signal so as
constatphing gaid tisieol atynaleeoddsaid vudfo sdigdadudi o si gnal

of . which the encoding is stopped. 11. An encoding

corftr o | RECEFFar dPusahic (CERMTg t coakabing whprwitns for

of said offset updated in said preceding

t he. val u
conngfEHier CHRRCTiCOrBRHTHT Y (FASRITENTIpE 4golding means for

holding an offset equivalent to a time period by which to start
encoding an audio signal earlier than a video signal upon recording
of a following chapter which follows a preceding chapter, said
program causing a computer to carry out the steps of:

determining whether a seamless connection is possible between
said preceding chapter and said following chapter based on at least
whether or not said following chapter is the first chapter of the
title to which the following chapter belongs;

if said seamless connection is found possible, then regarding
. as an initial value of said offset the value of said offset updated
in said preceding chapter;

if said seamless connection is found impossible, then regarding
Zero aé the initial value of said offset;

starting to encode said audio signal;

starting to encode. said video signal upon elapse of said time
period equivalent toc said offset after the encoding of said audio
signal is started;

controlling a volume of said audio signal so as to fade in a
first record unit of said audio signal starting from a mute state
-after the encoding of said audio signal is started;

~updating said offset by a predetermined processing unit in
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17 August 2006

keeping with progress in the encoding of said video signal and said
audic signal;
| given an instruction to stop the recording, stopping the

encoding after ending the encoding of each of record units
constituting said video signal and said audio.signal; and

controlling the volume of said audio signal so as to fade out
the last record unit of said audio signal of which the encoding is
stopped.

11. An encoding controlling apparatus according to claim 1,
wherein, the value of said offset updated in said preceding chapter

is recorxded on a flash memory.
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