DESCRI PTI ON Encodi ng Control ling Apparatus and
Encodi ng System TECHNI CAL FI ELD The present invention
relates to an encoding controlling apparatus and an
encodi ng system Myre particularly, the invention
relates to an encoding controlling apparatus and an
encodi ng systemfor synchronizing video and audio
signals while controlling data encoding, to a
processi ng nethod for use with the inventive
apparatus and system an ram for causing a
conputer to carry out th%E%§5zﬁ?# met hod. BACKGROUND
ART Attention has been given in recent years to
optical disks as recording nedia capable of recording
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controlling apparatus and an encoding system for

synchronizing video and audio signals while controlling
data encoding, to a pfocessing method for use with the
inventive apparatus and system, and toc 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
audic data. Optical disks have gained widespread use not
only as media that carry contents such as movies but also
as recordakle 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-

Videc standard has been known to provide an optical media
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The DVD- Vi deo standard allows a single recordabl e
di sk to accommpdate up to 99 titles, each title
containing up to 99 chapters (PTT: part of title).
When a cantorder (canmera and recorder) is used to
record data to DVD-R or DVD-RW a recorded unit
rangi ng frombeginning to end of one recording
session is recorded as a chapter. Chapters are
recorded under a single title that is conpleted mhen
s net ch as when ge di sk,

f di t
g el Jc%?ﬁleer§°h5%gb%%]r¥ Eoradddiskeogt 18
the T oﬂ%é%aiﬁfsgs@‘oiﬁr*ﬁ S8R o ORI GPBLERL edia
recordb% lrmde to. %h o %tUée ecordi ng node. Wen
t he dSCAPH B gy Fﬁﬁ|t§ of“tHapters is reproduced,

chapter. 1S, D%-‘}Eﬁtsﬁkk’“far%%rrﬁ iﬁaﬁa?éegk #n oo Bhe
ol Ry EBnec O ErRS B CGotonde W n BRE. CeaNbor dor .
getﬁé@%@%‘éy 3 Scwar 658 g%%h@f%“ib ABPa" ATcoifbse hen @
i aRe b Rs Y eﬂﬁeﬁﬁésﬁ%&&ﬂ%el&:%%edp%ﬁ?%opracf’&%ﬁyto
t
;PR oDt B Rkt olEtartdd BafE Sedinning
o0l caii R Mh. 2003352571, Pl 1 keS8 Ny honRL

nique ‘above nvo
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 recorded
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, dgetting the ongoing reproduction interrupted
at such a frequency is awkward and undesirable.

A seamless connection technique has already been

proposed by which to keep videc streams connected in an




di screpanci es between video and audi o data by
supplying additional audio data portions in order to
conpl ement- the video data when the two kinds of data
are multiplexed. For exanple, according to the NTSC
(National Television System Conmittee) standard, the
frame frequency of video data is about 29.97 Hz. If
it is assunmed that one VOBU (video object unit)
equal s one GOP (group of pictures) which in turnis

equal to frames, then a period of 64 VOBUs is,
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- 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; Dolby
Digital) audio data is processed.in increments of 32
milliseconds as AAUl(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 technique above fails to
fully eliminate the divergences between video anﬁ audio
data; they tend to accumulate. Furthermore, what the

proposed technique offers is merely an attempt to

equalize video data temporally with corresponding audio
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above circunstances and provi des, anong others, a
video encoding apparatus for seam essly connecting
chapters wi thout incurring divergences between video
and audio data. In carrying out the invention and
according to one aspect thereof, there is provided,
as clained in claiml1, an encoding controlling
apparatus including: offset holding neans for hol ding
an offset equivalent to a time period by which to
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determination; offset updating neans for updating the
of fset in keeping with progress in encoding the video
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without incurring divergences between video and audio
data.

In carrying out the invention and according to one

aspect thereof, there is provided, as claimed in claim 1,
an encoding controlling apparatus including: offset
holding means for holding an cffset equivalent to a time
period by which to start encoding an audioc signal earlief
than a video signal upon recording of a chapter;
.recording mode determining means for determining whether
é seamless connection is possible between the preceding
chaptef and the following chapter in order to set an
.initial value of the offset depending on an outcome of
the determination; offset updating means for updating the
offset in keeping with progress in encoding the video

signal and the audio signal; and recording controlling

means for giving an instruction either to start or to

4




In one preferred structure of the inventive encoding
controlling apparatus as clained in claim2, upon
start of the recording, the recording controlling
means may start encoding the audio signal earlier than
the video signal by the tine period equivalent to the
of fset; and upon end of the recording, the recording
controlling neans nay stop the encodi ng after ending
~the encoding of each of record units constituting the
vi d nal d the audio signal. This preferred
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means may start encoding the audio signal earlier than

the video signal by the time period 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 of
the invention allows 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 inventive
encoding controlling apparatus as claimed in claim 3, 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



encodi ng of the follow ng chapter to be connected
seam essly. In a further preferred structure according
to the invention, the encoding controlling apparatus
as claimed in claim4 may further include fading
controlling means for controlling a volume of the
audi o signal in accordance with an instruction either
to start or to stop the audio signal. This preferred
- structure of the invention provides control over the

vqu of, the audi o naI oi nts. of  seanl ess
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In a further preferred structure according to the
invention, the encoding controlling apparatus as claimed
in claim 4 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 of the
invention provides control over the volume of the audio
signal at points of seamless connection.

LIn an even further preferred structure of the
inventive encoding controlling apparatus as claimed in
claim 5, 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 recocrding. This preferred structure of the invention

averts generation of noises at points of seamless




the audio signal earlier than the video signal upon
recordi ng of a chapter; recordi ng node determ ning
nmeans for determ ning whet her a seam ess connection
i's possible between the preceding chapter and the
followi ng chapter in order to set an initial value of
the of fset depending on an outcone of the
determi nation; offset updating nmeans for updating the
of fset in keeping with progress in the encoding of
the vi deo,signal and the audio signal perfornmed by
t hENPEEL BRhcodi ng means and the audio encodi ng neans
respectivehy; recordi ng controlling neans  for givingh
ere
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for determining whether a seamiess connection is possiblé
between the preceding chapter and the following chapter
.in order to set an initial value of the offset depending
on an outcome of the determination; offset updating means
for updating the offset in keeping with progress in the
encoding of the video signal and the audio signal
performed by the video encoding means and the audio
encoding means respectively; recording controlling means
for giving an instruction either to start or to stop the
encoding of the video signal and the audio signal in
accordance with the offset; and multiplexing means for
multiplexing the encoded video signal and the encoded
audio signal output by the video encoding means and the
audic enceding means respectively. The encoding system of

the above structure controls the encéding prcocess in




apparatus havi ng of fset hol ding neans for hol ding an

of fset equivalent to a tine period by which to start
encodi ng an audi o signal earlier than a video signha
upon recording of a chapter, the encoding controlling
met hod including the steps of: determ ning whether a
seam ess connection is possible between the preceding
chapter and the followi ng chapter; if the seamnl ess
connection is found possible, then regarding as an
initial, value of the offset the value of the offset
updEEFF O WE R B stidseti Petvaen senivéseoc arAcklt adie
found i npossjble, then regarding zero as the initia
valuenGf sy nEReF ¢ eSS USHRet FRY Sk RESdECRREC RlRR Petween
signal; starting tao encode the video signal upon
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after. the encoding of the audio signal is started;
an31gﬁ9eﬁn§nt?%§?FH8tFéﬁn?BSStop the recording,
stopping the encoding after ending the_ encaoding of
each of r&HE10Ai t9 @ oh&t ekt iFE°FReC ¥t 1GV§RAL °and
the audi 0 signal, This epcoding controlling nethod
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encoding an audio signal earlier than a video signal upon
recording of a chapter, the encoding conttolling méthod
including the steps of: determining whether a seamless
connection is possible between the preceding chapter and
the following chapter; if the seamless connection is
found possible, then regarding as an initial value of the
offset the value of the offset updated in the chapter; if
the seamiess connection is found impossible, then
regarding zero as the initial value of the offset;
starting to encode the audio signal; 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; and given an instruction to stop the
recording, stopping the encoding.after ending the

encoding of each of record units constituting the wvideo




control ling apparatus having offset hol di ng neans for
hol di ng an offset equivalent to a tine period by which
to start encoding an audio signal earlier than a

vi deo signal upon recording of a chapter, the
encoding controlling nmethod including the steps of:
determ ning whether a seam ess connection is possible
bet ween the preceding chapter and the foll ow ng
chapter; if the seanless connection is found

p033|b%ﬁ, tgen re ardln% an _initial value of the
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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 chapter, the encoding
controlling method including the steps of: determining
. whether a seamless connection is possible between the
preceding chapter and the following chapter; if the
seamless connection is found possible, then regarding as
an initial value of the offset the value of the offset
updated in the precéding chapter; if the seamless
_éonnection is found impossible, then regarding zero as
the initial value of the offset; starting to encode the
audio signal; starting to encode the videc signal upon
elapse of the time period equivalent to the offset after
the encoding of the audio signal is started; controlling

a volume of the audio signal so as to fade in a first




met hod of the invention controls the encodi ng process
in keeping wwth the offset between the video and the
audio signals, in such a manner as to avert
generation of noises at points of seanl ess connection
bet ween chapters. According to a still further aspect
of the invention, there is provided, as clained in
claim9, a programin an encoding controlling
apparatus having offset holding nmeans for hol di ng an
of fset equivalent to a tinme period by which to start

encddiHg dR1EuBf ot giglio eagnrabrstandning irgBoa syl

upon recording of a chapter, the program causing a
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sedlfttéSs CERRMECt T igW itder BhAte | PIssli FRe thRefudio signal;
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encode the video signal upon elapse of the tine
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the. audio signal. is started; _and given an instruction
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keeping with the offset between the video and the audio
signals, in such a manner as to avert generation of
noises at points of seamless connection between chapters.

According to a still further aspect of the
invention, there is provided, as claimed in claim 9, a
program in an encoding controlling 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 video signal upon recording of a chapter,
the program causing a computer to carry out the steps of:
determining whether a seamless connection is possible

_ between the preceding chapter and the following chapter;
if the seamless connection is found possible, then

regarding as an initial wvalue of the offset the value of

the offset updated in the preceding chapter; if the
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Thi s program according to the invention controls the
encodi ng process in keeping with the of fset between

the video and the audio signals, thereby ensuring the
seanl ess connecti on between chapters w thout incurring
di screpanci es between the video and the audi o signals.
According to a yet further aspect of the invention,
there is provided, as clained in claim 10, a program
in an encoding controlling apparatus having offset
hoIding means for holding an offset equivalent to a

t i geapersddcorngafivehis of st timposesdbhg, abhendiaygarding
signal earlier than a video signal upon recording of
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out the steps of: determining whether a seanl ess
coRheeds ohe fusdestbirabet siewrt inige topercedtt e vidgeer
and the follow ng chapter; if the seanless connection
i ssiobnl PousicBppset penthedaimti dgrasd emuivaidndl teatbe
of the offset the value of the offset 11 updated in

t hefpreecfiteg &hapeesoding tdfe theamidss stwrmedts shakted;
found i npossible, then regarding zero as the initial
vaki@é $¥verherofingeruckien timgtop eheotkcatingauditeprpring
signal; starting to encode the video signal upon
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after the encoding of the audio signal is started,
coft¥ol IGG tLEuTbrA iR fVidee ghanel sinfhdihesgugd ot signal.
fade in a first record unit of the audio signa
St%ﬁ%qlﬁ}qqggﬁ]QCQQﬁq;ng to the invention controls the

encoding process in keeping with the offset between the
video and the audio signals, thereby ensuring the
seamless connection between chapters without incurring
discrepancies between the video and the audio signals.
According to a yet further aspect of the invention,
there is provided, as claimed in claim 10, a program in
an encoding controlling apparatus having cffset holding
means for helding an offset equivalent to a time period
by which to start encoding an audio signal earlier than a
video signal upon recording of a chapter, the program.
causing a computer to carry out the steps of: determining
#hether a seamless connection.is pessible between the
preceding chapter and the fdllowing chapter; if the
seamless connection is found possible, then regarding as

an initial value of the offset the value of the offset
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state after the encoding of the audio signal is
started; given an instruction to stop the recording,
stopping the encoding after ending the encodi ng of
each of record wunits constituting the video signa
and the audio signal; and controlling the volunme of
the audio signal so as to fade out the last record
unit of the audio signal of which the encoding is
stopped. This program according to the invention
controls the encoding process in keeping wth the
of fpepted: heehhe Heraredépy afiepR s addi dhsi gramkessin
such a manner as to avert generation of noises at
poictPseet igraht edingoafibes 5 opl detilican refapders . zee as
inventive arrangenents outlined above conbine to
pr d¥Edénatvr et ldec odi hle apbbiel ustedpapy etofencode the
seanl essly connecting chapters w thout incurrin
di s8fépaftdes bettRedhnyi teergriaddicovidea :bvezvrwgl upon
recorded. 12 BRI EF DESCRI PTI ON OF DRAWNGS Fig. | is a
scRéARER OV e {How Rgricd \giaialeatr tet the Offsetvisdésr
encodi ng apparatus_practiced as a preferred .
enbb8i AR e thAveRtiomidgned. 12 pEaptedhemmtinelling
view showi ng_a typical structure of an audi o encoder
200 Y31 Heg toofchchatdepbdditfentSCe Risgtosfade dinsenhdrgsite
vieM/shomAnq:a Sénchronizing frame structure of an
(#id

auBr s gyl Pet pedine o3 WaHegbarting from a mute

state after the encoding of the audio signal is started;

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;
and controlling the volume of the audio signal so as to
fade oﬁt the last record uniﬁ of the audio signal of
which the encoding is stopped. This program according to
the invention controls the enceding process in keeping
with the offset between the video and the audio signals,
in such a manner as to avert generation of noises at
points of seamless connection between chapters.

The inventive arrangements outlined above combine
te provide a video encoding apparatus capable of
seamlessly connecting chapters without incurring

discrepancies between video and audio data being recorded.
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Fig. 4 is a schematic view showing a data structure
according to the DVD Video standard; Fig. 5is a
schematic view illustrating the concept of seanless
connection provided by the enbodinent; Fig. 6 is a
schematic view of a typical functional structure of a
processor 510 in an encoding controlling elenment 500
as part of the enbodinent; Fig. 7 is a schematic view
of a timng chart show ng how processes are typically
tinmed by the enbodinent; Fig. 8 is a flowhart of

st SBSEEoPBIGRIRTIOY &F PYPWENEFS processing procedure
perfornmed by the video encoding apparatus enbodying
the invedtiidonl EFg2 $chajadifl gheNashowingtaesypical
constituting an audio offset updating procedure
peFEBRABH DY T Fe Videanpodrdiert appadakig. puartiseg as a
flowchart of steps constituting an audio data vol ume
coRERERTTGHY Poecenare ekddir éavepting: embodi ment .
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A preferred
enbodi nefitdof 2thf 2 i TREHELSR VAEY Floavinse adegeEFded in
detail with reference to the acconmpanying draw ngs.

Fi §richures odc RBnaLf+e ViR dshodPRgaa Pt ff the

embodiment ;

Fig. 3 is a schematic view showing a synchronizing

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 illustﬁating 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
glement 500 as part of the embodiment;

Fig. 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 constituting a
typical processing procedure performed by the video
encoding apparatus embodying the invention;

Fig. 9 is a flowchart of steps constituting an

audio offset updating procedure performed by the
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structure of a video encodi ng apparatus practiced as
one preferred enbodi nent of the invention. The video
encodi ng apparatus includes: a video encoder 100 for
encoding a video signal; an audi o encoder 200 for
encodi ng an audio signal; a nultiplexer 300 for

mul tipl exing what is output by the video encoder 100
and audi o encoder 200; a nedium recording el ement 400
for recording to a recordi ng nedium 490 stream data
mul ti pl exed by the multiplexer 300; and an encoding
corftuldimegte| @mdnt 500 for controlling encoding
processes performed by the video encoder 100 and

audi o enchbd®r 12005 Fhélewchaithpiconersl ¢omgt Bl wrimu an
500 includes a processor 510, a ROM 520, a RAM 530,

an d4shet Aatie pel wistoonitaes 1549, paantdarisusx550tefidey the
~interconnects these 14 conponents. The processor 510
cor@iddmsrrt s and stops of encoding processes
carried out by the video encoder 100 and audio
encoder 200 while referencing progress in these
processes. The ROM 520 hol ds prograns to be perforned
by BERE HPBE 5o CARRYING QBT | THE NWENSGSY paraneters,
and is conposed illustratively of an EPROM such as a
fl ash merfoPfFeiTheeRANNEIbiMesta ofe il y tHzaNt icay ajiAd now
wor k data and ot her resources needed by the processor
518€daeFREL % 1oy Sgtait ewbeutiefigrenre é@t R | YRIGIPAENENY
RAM 530 is fornmed by an SRAM or DRAM

drawings.

"Fig. 1 is a schematic view showing a typical
structure of a video encoding apparatus practiged as one
preferred embodiment of the invention. The video encoding
apparatus includes: a videc encoder 100 for encoding a
video signal; an audio encoder 200 for encoding an audio
signal; a multiplexer 300 for 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 enqoder 200,

The enceoding controlling element 500 includes a

processor 510, a ROM 520, a RAM 530, an input/output

interface 540, and a bus 550 that interconnects these

14




The input/output interface 540 is a device that
interfaces data exchanges with the outside. As such,
the input/output interface 540 is used illustratively
when an instruction is given to start or stop the
recording of data to a recording nedium 490 or when a
programin the ROM 520 is updated. Fig. 2 is a
schematic view showi ng a typical structure of the
audi o encoder 200 as part of this enbodinent. In the
audi o encoder 200, a sanpling circuit 210, a fading

ci FEUPPNPDDS . af@caRr @Ffottier 5280 carkrokorifadited apA &tops
pi pelining basis. A sanpling buffer 240 is placed

i NPEr PRSP HEIY WECREEAS t Bl Bt |duigbyi Ebai Y19a® aens@der
the fading circuit 200 for timng control purposes,
andVs3nd Sudisy ercreeni A%0 biliifler redorpnated Padhsss 1n
the fading 15 circuit 220 and the encoder 230. The
sahPEFRPEaTERas - 210 s & 620t heldudi Eisgwalte bPaput

by way of a signal line 201 and places what is
s%%@ﬂ%ﬁ 1t AdesBApFEMP DHufleas2unll The EHysIUisng
circuit 210 illustratively utilizes 48 kHz as its

s AT I F5%eq@Scy s f oPMRRses dildual satserf virkfeany FEROM
DVD- Video standard. In this setu when t he audi o
entbdera @0 TLesh PeNYFY st 6p8 FME Drhdds §i Rghery that
synchroni zing frames under the AC-3 schene shown in
Fi tFtaing porkafprpngpd QYhed £eser Aot i Teesied hy the

encodi ng control | i el ement 500
proceé%or 510 dur{%% 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
input/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 is a schematic view showing a typical
structure of the audio encoder 200 as part of this
embodiment. In the audic encoder 200, a sampling circuit
210, a fading circuit 220, and an encoder 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

50 1s a pre-encoding buffer 250 placed between the fading

15




of that start or stop by way of a signal |line 219. The
fading circuit 220 controls the volune of the audio
signal supplied over a signal line 249. For exanple,
when a chapter is to be recorded, the audio signa
volume is controlled in such a manner that the

begi nning of the <chapter is faded in starting froma
nute state and that the end of the chapter is faded
out. The timng of volune control is specified by the
encodi ng controlling element 500 by way of a signa

| felzet FRE epdoder <2s9dekcddes the audi o signa

comi ng over a signal l[ine 259 and outputs what is
encoded oht® WIRSilgFaFirFet 209 sreriker the aistio gignal
execute the encoding  is controlled by the encoding
cont®yt PHgvareterit Bonabylinay2ot andindases| vt 231
16 Fig. 3 is a schematic view showi ng a synchraoni zi ng
fr SFEPLEAULREP et SHTPALET 0P8 HRial 24f?rdth? heEEing
schene. | This synchronizing frame constitutes a

pr &&é%ilﬁgﬂ%cﬁémeﬁﬂraéﬂvaiw g} el £8ckHEi #g 1165 t he
AC- 3 sghene. As such, the synchronizing franme is
calfFEg--AAY f%%i‘%lcé’cé@§sACD?’li%3gr?al'ﬁwéls§ nERESRi Fen FVP-
frane contains synchronjsminformation 710, bit stream

i n'oPRAt PERPFATS- IR Btk &S HiPock8eR150¢ tigh epgeder 200

conpl emrentary data_ 718, and a CRC (cyclic, redundancy
chEERTEEote TS ThE BYRCHTOMS AT MErhapPbhl v oF jeges

first header
under ghe 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 sigral line 218.

The fading circuit 220 controls the volume of the
audio signal supplied over a signal line 249. For example,
when a ghapter is te be recorded, the audic 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 audio signal coming
over a signal line 259 and outputs what is encoded onto a
signal line 298. Whether or not to execute the encoding
~ is controlled by the encoding controlling element 500 by

way of a signal line 231.
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information for the synchronizing frane and retains a
sanpling frequency and other information. The bit

stream data 711 is second header information for the
synchroni zing frame and holds a tinestanp and ot her
informati on. The audi o bl ocks 712 through 717 each
retain 256 audi o sanples. That neans the six audio

bl ocks in a single AAU hold 1,536 audi o sanples. The
1,536 audio sanples are equivalent to 1,536/48 = 32

ms (mlliseconds) of audio data at the sanpling
frequencyfigf. 48ikHz. sdhenaioiplvEepnthoyimata sHH&hirenizing
used for bit Iength adjustnent. The CRC code 719 is a
cydiriemer etumelaney odhevkaudbdesbhynathivoHerothet&et3 scheme.
burst error in the synchronizing frame. 17 Fig. 4 is

a Jehemavichyvirawisoli age acelat bl isttegcaupeocassiorgli ng

to the DVD-Video standard. The recording area of the

r eéocdengnredfi Pht490reandi ¥¢cdetlingntohehe atifal |gcheme.  As
outward direction fromthe innernost zone of the disk,

i NEYCh, | Brl-d9ymchironighny Brind ¢ srenddgedemdU atanli@02ccgss
data recording area 803, and a |ead-out area 804. The

fi PBlranadéfeAynaleenigUna dreaensor-aibR snrhvens an

disc format) area and a VMG (vi deo manager area
subBéguemtiaro /ilRe Péhdstyear dafagnat Toe g aggdo

. VMG area serve as areas in which to record information
blocks 712 through 717, complementary data 718, and a CRC

(cyclic redundancy check) code 718%.

The synchronism information 710 is first header
information for the synchronizing frame and retains a
_sampling frequency and other information. The bit stream
data 711 is second header information for the

' synchroni;ing frame and holds a timestamp and cother
information.

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

synchrenizing frame.
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for managing files of video data and other data
recorded on the DVD. The UDF area supports the UDF
and |1 SO 9660 standards so that a conputer may read
the DVD. The VMG area is an area in which to record
DVD managenent information. The data recordi ng area
803 is an area in which to record video and audio
signals in data units called video title sets (VTS
811. Each video title set 820 is nmade up of video
title set information (VTSI) 821, a video title set
menu (VTSMOBSisviRdeohehiect et thowile a/TBN)a 822ucture
a video title set title (VISTT_VOBS:. video object set

f orccprding o theyPSP-B2@eo agfebraddyal k Uphg FESIQxBURY: area
backup of VTSI) 824. The video title set information
(VvPSl rhe2negerdisy 1r8davmcdh? rid dinfidedat Lontforradially
video title set. The video title set nenu (VTSM VOBS)
822uprayd débrertdem énemf bhe Hinamostnepne ¢hH the disdeo
title set. The video title set title (VISTT_VOBS) 823
prédtdes beadritrentrerofOii ta efilrepasdaecntoh. amde ckap
(VTSI (BUP)) 824 is a backup copy of the video title
seflataf sreritidiaw 8zea P vank@ ticeHeosktarea |&04.
(VTSTT-VOBS) 823 retains at |east one object set

cal | ed a Wiedéslebprarademgos) agsa . 80 gxnbadpsga1 UDF
contains at |east one cell 841. Each cell 841

i nePtERr w@l |ddast Tonealyl qeaokindce WHEt (YAdBURagser)

area subsecguent to the lead-in area 801. The UDF area and
VMG area serve as areas in which to record information
for managing files of videc data and other data recorded
on the DVD. The UDF area supports the UDF and ISO 8660
standards so that a computer may read the DVD. The VMG
area is an area in which to record DVD management
infoﬁmation.

The data recording area 803 is an area in which to
record video and audic signals in data units called video
title sets (VTS) 81l1. Each video title set 820 is made up
of video title set information (VTSI) 821, a video title
set menu (VISM VOBS: video cbject set for the VISM) 822,

a video title set title (VTSTT VOBS: video object set for
titles in a VTS) 823, and a backup (VTSI (BUP): backup of
VISI) 824.

The video title set information (VTSI) 821 serves
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Each VOBU 851 includes a video signal equivalent to

one GOP (group of pictures) and a video signa

corresponding to that GOP. The video signal is

encoded using the MPEG 2 or MPEG 1 standard. The

audi o signal is encoded using the AC-3, l|linear PCM

MPEG Audi o or |ike standard. Each video object unit

(vOBU) 851 is fornmed by a plurality of packs 861.

Each pack 861 is nade up of at |east one packet. In

this exanple, one pack is assuned to contain one

paéRetoniire igeintitéat| {or ddeh idek titld orated Bie avideo

packet prefixed with a pack header 871. Each packet

i nElbdesset paeket( VEEHJEPERT7 B2intrpitet aatat®ry, for

i.e., a data part. According to the DVD-video

st dhdereE menves packhehoideb be tdedectp dhe2yvddgobyieke set

(equivalent to one sector) . Encoded video and audio

si ghbles SSTILVOBEH 423 ipnwigecks apdtemt diorediithet hat

form The pack header 871 includes a pack start code

88316P¥¢F§4Q§1at0inng Thee beedivioni(M§SHIBTe Fadkisas bethkumgopy
¥sten1 cl ock reference (SCR) 882. Under the MPEG 2

thereddgrpsibte $4idilodosmatdpng8al f requency of 27

N+h. For that reason, the system cl ock reference 882

is repr&BenTEdEa tiddepises thtbacVTsddk VABGHeP2BFetains

. The packet header 872, in keeping with Private 1

Patketcastnepgdel] echariecadtlgpt achideBPbicgtf (gBRR31.

a PTS field 895, a DTS field 896, and other fields
ggﬁach”%QB 831 contains at least one cell 841. Fach cell

841 includes at least one video object unit (VOBU) 851.
Each VOBU 851 includes a video signal eguivalent to one
GOP {group of pictures) and a video signal corresponding
lto that GOP. The video signal is encoded using the MPEG-2
orIMPEG—l standard. The audic signal is encoded using the
AC—B, 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 packlis assumed to
éontain one packet. More specifically, each pack is
formed 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-Video standard,
one pack should be made up of 2,048 bytes (equivalent to

one sectecr). Encoded video and audio signals are divided
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packet start code 891 indicates the beginning of the
packet and includes a streamidentifier for

identifying the streamin 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 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 timnmestanps providing respectively the

t i Ahhg picks eprbdedeiioadoin pitatadérmhat of decodi ng.

The decoder <circuits refer to the PTS field 895 and
DTS fi el dhg9@ackhkaadentddl Linngudes odivaplamtart code 881
- reproduction output. The PTS field 895 and DTS field
896ngi ealedrh thepbegennédgiof RB® back, i astWelbavket system
header 872. The tinestanp in the 20 bit stream

i nFopaat forerERTeuni86R) t Hie2 ACUBdeL heime MBRGTY @fed above
is reflected in the PTS field 895. For the audio

si ghagstanps RTS andioFsed iwidy pakeedhensamet /APl . sdFor
that only the PTS field 895 is provided. Fig. 5is a
schedatieasprewtie| ggete i Hp dhecEoneept S isean ess
connection provided by this enbodi nent of the

i nyarEgRteto 1Br ARghiboutn sagh paskclemmdat i -requires
that both video data and audi o data be conti nuous

bet ween TBRaptefat hqsweref /2t hin thgeingdyish Gaidatmyl
not be the sane in length and may thus devel op
di%&ﬁ%ﬁhnép€§u§?5 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 guestion. 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 flag "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 ocutput and that of decoding. The decoder
circuits 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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points of connection. Illustratively, where the NTSC
systemis adopted for video data, the frane frequency
is 1000/1001 x 30 ( _'. 29. 97) Hz, so that the
period of the data is about 33.367 ns. Meanwhile, if
the AC-3 schene is adopted for audio data, the
above-nentioned data unit for processing (AAU) is 32
~ms long at the sanpling frequency of 48 kHz. That
nmeans there could be a discrepancy of up to 32 ns

bet ween the video and audio data. Wth this enbodi nent
of biRestreent iniprratidnsét bparisyr Héewdenst sehanadeo and

the audio data at a point in tinme where the precedi ng
chighéiongd aivpes rsflegredraghenPabdf bkl 148, For
When recording of the follow ng chapter to be
cofhectudieehfineds| fhai PFS tand [Fifedéalay Erlsptide sgme
started, the recording of the audio 21 data js started
eaVRiBe $harhathaenlyf tgﬁePTﬁ deds1daBa5b§s aprevifederi od
equi val ent, to the audio offset. This arrangenent

- eli m nat $9t-hé HFs%r%ﬁhﬁﬂ?}lﬁeﬁﬁéﬁnl¥}R§RHQié§g 5hd ¢¢rcept
audlo data. Upon end of the audio data in the

pr eEetR Y I FOBRECt i Pl BRRHIRg Py clihts 2obediens| §f the
the volune of the audio data so as to fade out the

| asPVERIth B dal@ ofitd abodh ssemtesoicAme FéPRoprHytres
chapter, a nmute state is sustained over the tine

petia Bejth VACERL SekR (! AUGHE SRFacke cHEgreTEnEeteen

fading circuiit 220 controls the audio data
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 x 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 above-mentioned data unit for
processing (AAU) is 32 ms long at the saﬁpling frequency
of 48 kHz. That means there could be a discrepancy of up
to 32 ms between the.video and audio 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 recording of the
following chapter to be connected seamlessly with the

- preceding chapter is started, the recording of the audio
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volume so as to fade in the first audio data unit. The
transition tinme for fade-in and fade-out should
preferably be determ ned in such a manner that viewers
wi || not experience awkwardness. For exanple, a
transm ssion tine of about 1. 33 ns nmay 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,
the audio output is arranged to begin a little
eadbteris hetmtthe euibbor dutgoutthaki gf 6he svigdescidefat by a
view of a typical functional structure of the
pr btes sperist) equivatemndoditig acdabroffsgig elkhent 500
as part of the enbodinent. This structure includes a
r egsor@igrparsde ldeive i nitip ciswerparey Stwesn GhEseideo
updating el ement 512, an offset holding elenent 513,
a am¢orlth mpdiondedél i ng el ement 514, and a fading
controlling el enent 515. \Wereas these functions are
assunmed Upoheehdipteriset eddby thea pioddsspreseding chapter,
carrying out relevant programs in the ROM 520, these
, ferretiashgigmey raiii erdedt iopaityobe thel enwameedfushrgaudio
hardware. The offset hol ding el ement 513 hol ds an
authter sof esettot hade rapr é@@nggst:héuéli%(ﬂaé@ah@}tbetmh
video and audi o data. The offset in the offset _
hottdintg odl énenfoblginss chppaesd bymite SRftset supuatamped
el ement 512. In ‘ '

over the time period equivalent to the audio offset,

before the fading circuit 220 controcls the audic data
volume so as to fade in the first audio data unit. The
- transition time for fade-in and fade-out should
preferably be determined in such a manner that viewers
will not experience awkwardness. Foxr 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
possible immediately to fade in the audio data without
passage through a mute state. In this case, the audio
output 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

22




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 hol ding

el ement 513. The offset updating el enment 512 further
updates the value in the offset holding el enent 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 NISC systemis
-adopted for the video signal, the period of 33.367 ns
at Stlhe amboifsatentpidenddyfebeueric\plef, 29. 97f$¢t ihpiding
aligned with a frequency of 90 kHz in the
abevereescribed SERo88AnG Fiqntrof)liayg Eobhews:514, and a
(1,001/(1,000 x 30)) x 90,000 = 1,001 x 3 3,003 If the
ACE3dsehermntizo lddopt edehent tHe -audhersiyidieset AengBions
period of 32 ns at the above-nentioned frequency of 48
kHeresagdugpredosibgi Luplgmsnttad the theeguemessof 4O kHz
as follows: 0.032 x 90,000 = 2,880 These val ues are
usedragimat@turelsvint provessi ig. thRbREM shbi fibegkel v,
when notified of each data unit for processing by the
vi.fecemird eyl G0 tsynaayvely absi ralenantiged BEgngt %érdware-
of fset updating elenment 512 increnments the value in

t he of f séheheffsely fetlehieat ebemeny 31PpI®ldghen audio

notified of each data unit for processing by the audio
offset that represents the discrepancy between 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 determining element 511 to set an
initial value to the offset holding element 513. The
offset updating element 512 further updates the value in

ﬂ-the offset holding element 513 when notified of a start
or an end of the processing of a data unit by the wvideo
encoder 100 or aundio encoder 200.

" Iliustratively, where the NTSC system is adopted
for the video sigmal, the period of 33.367 ms at the
ébove—mentioned frequency of 29,97 Hz is aligned with a
frequency of 90 kHz in the above-described SCR 882 (Fig.
4) as follows:

(1,001/(31,000 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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encoder 200 via the signal line 219, the offset
updating elenent 512 decrenents the value in the

of fset holding elenent 513 by 2,880. As a result, the
of fset holding -elenment 513 retains the audi o of fset
representative of the discrepancy between the video
and the audio data. The notification of each data

unit for processing need only be tined in a manner
ensuring consi stency between the video encoder 100

and the audi o encoder 200; each notice nmay be given

ei tesiodtoq 32 arst agr the apcendhepftivhed pregessingfofis
each data unit. Gven an instruction over a signal '

| i ¥8z549 abigrstdastiniéeoidiwitha thleapreauette ¢ dr dHagas
node determ ning elenent 511 determ nes whet her
sednlégesconnection is possible between chapters. To
bri ng about seam ess 24 connection requires neeting
sevet d132can8Pi Pohst 2480 the chapter to be connected
seanl essly not be the first chapter of the title to _
whi ch t h@heRapreludelaomgsisethas date uddsodoct bonces g .
of the last VOB of the preceding chapter not be |ess

t hiard, edddrdsd lyandhematota fdeekoft ¢meh diatiav e ifr 6ar
the head position over the nmedium surface be within a
t oPEPERRAENIThE pbesVbieq tapoglersdapd ks svaspmfeat iségnal
determ ned by the recording node determ ning el enent
511138 I¢h| sbeetffpet wedatilagselprenbatk firageinsidethe

C PBIT (cell playback information
value in the offset holding element 513 by 3,003; when

notifiéd 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 ensuring 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
processing of each data unif.

Given an instruction over a signal line 549 to
start recording a chapter, the recording mode determining
element 511 determines whether seamless connection is

possible between chapters. To bring about seamless
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table) wthin PGCl (program chain information) as part
of VTSI (video title set information) in the data
recording area of DVD. That is, if seanl ess
connection is to be brought about, the seam ess

pl ayback flag of the follow ng chapter is turned on;

i f no seanl ess connection is to be made, the seanl ess
pl ayback flag of the followi ng chapter is turned off.
| f seam ess connection is found possible, the
recordi ng node determ ning el enent 511 sets the

pr ecadengioautkguigffssaeehehd sevared RAMISBOo®r REW the
520) as the initial value for the offset holding

el efrenteB5180 ¥4 cemstedsseammntlivomoitsbeotinel first

1 nmpossi ble, then the recording node determ ning

el ehrentes1df sdis tAdrde &s whech itiet ichkptak vee¥anggihghat
of fset hol ding elenent 513. 25 G ven an instruction
ovéhet hepsodpatlidn héms49~ t the shamtt VOBcof diig rreceding
chapter, the recording controlling elenment 514

i nsheptes tdle bd dessehbanek. SLGEcandsaudind timc gderes®00
to start their encoding processes by way of signha

| i Aéme 1@araval I3pmy §5peleedd atopitiont Aver pohatmedite
recording controlling elenment 514 references the audio
of feefatr|kE iWithia af fekeraisiadi nghel|roasitbidigysefas to
gi ve instructions causing the recording of the audio
dasteamiss hearectaednedet swrineshpyt he becerding dode

data by the tine period equivalent to the audio
of 8l tmigiyenh eggment 511 is reflected in a seamless

playback flag inside C PBIT (cell playback information
table) within PGCI (program chain information) as part of
VTSI (video title set information) in the data recording
area of DVD., That is, if seamless connection is to be
brought about, the seamless playback flag of the
foilowing chapter is turned on; if né seamless connection
is to be made, the seamless playback flag cf the
following chapter is turned off.

If seamless connection is found possible, the
recording mode determining element 511 sets the preceding
audic offset held in the RAM 530 (or ROM 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 wvalue for the offset holding element 513.
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i nstruction over the signal line 549 to stop
recording, the recording controlling elenment 514
instructs the video encoder 100 and audi o encoder 200
to stop their encoding processes by way of the signa
lines 131 and 231 respectively. At this point, the
vi deo encoder 100 and audi o encoder 200 are nmade to
stop their encoding only after they have brought the
ongoi ng processes to an end. The recording
controlling element 514 further notifies the fading
control | i &vel emeinssiGciofon herdn rrhegsighal stiaet $48ndo
stops of these encodi ng processes. Wen notified of a
st aterandeacsdopy of @dapbdrngthy redmrdiegordinbgpliing
controlling el ement 514, the fading controlling
el etenen5151 ¢alsesrudie thdi nided rendade22009 oand grudie
the vol une of audio data by way of the signal 26 line
22EenchdereX@dpie, stalvé abdiv ertedingd mrecesseedrit ey od
in such a manner that when a chapter is recorded, the
fi mdonaldioneatiBlukind @81t hespdeipiwaly.s Af dddd bPailfhtenthe
a mute state and that at the end of the chapter, the
| agecauding dernt npdilinpsel egent At mRifgrefces the audio
schematic view of a timng chart show ng how
pr oééssbshek@ inypgihcabf§set neel Byna v emepbodll et 25 o
t he exanple shown in Fig. 7, an instruction to stop
r egovei hes i sugisiswed chak gMythm rssircang20f hthy @usligr data
vi deo data; the recording of the video is

to be started earlier than that of the video data by the

time period egquivalent 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 enching
- processes by way of the signal lines 131 and 231

respectively. At this pcint, the wideo 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 processes.

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 gignal
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t hus stopped at the end of the 120th cycle. Wth
regard to audio data, an instruction to stop
recording is issued hal fway 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
nunber of video data cycles, NA for the nunber of
audio data AAUs, and OS for the audio offset in
effect before the start of recording, then the nunber
of audio data AAUs is defined as follows: NA =

| NIAhMV2X1 3, 003 exO8)]l2, 880 amdépedatdNRoumeepdrsesent s
an integer part of "x." The audi o encoder 200 is
asswmtdol bedper atiehon manpepethat mpebasi shastelepisct ed
in Fig.- 2. As shown in Fig. 7, after an audio signal
‘i s viegputed,o thwe faaspl Andici daid tund? 2E0tbeechddieer is
signal line 201, sanpled audio data is supplied
corfsdedt ivelnonf pomuthessanplamy thatf et RAO ¢md dfhehe
fading circuit 220 by way of the signal line 249. In

- t hehapker cyidiee latheanddp odalat anis fer fadeddodr.om t he
pre- encoding buffer 250 to the encoder 230 over the
signal [Fige 258 dhechmorekiicgyiefd ¢he widemgerbeding
apparatus according to the invention will now be
deshewbedl havt hrorefseenzes tiytilre li gl eimed e cdrepanyi ng
~drawings. Fig. 8 is a flowhart of steps constituting
a embodiment. In the example shown in Fig. 7, an

instruction to stop recording is issued halfwaylthrough a
120th cycle of wvideo 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 AAUs,
and 0S for the audio offset in effect before the start of

'7recording, then the number of audio data AAUs is defined
"as follows:
NA = INT((NV X 3,003 + OS)/2,885)
wpere, INT (%) represents an integer part of “x.”

The audio encoder 200 is assumed to operate on a

pipelining basis as depicted in Fig. 2< As shown in Fig.

7, after an audio signal is input to the sampling circuit
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typi cal processing procedure perfornmed by the video
encodi ng appar at us enbodyi ng the invention. Gven an
instruction to start recording a chapter by way of the
signal line 549, the recording node determ ning
.element 511 determ nes whether a seanl ess connection
i s possible between chapters (in step S901). If a
seanl ess 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
holZdiongvelrehkats 5o 1( ilnnst 2p1 S9893)pled hudisedat &siss
connection i's not found possible (in step S902), then
zersopips isd6t camsehg iiveilyi dtovatiue damplitihe boffset240 to
hol di ng el enent 513 (in step S904). G ven an
i ngheufeddng feionmntiie 2E68cby divarg. @dritheolsiiongl Elmaeht®. In
514, the audi o encoder 200 starts encodi ng audi o 28
dathe(axst epclS905)he. allpbn ddepsiss doraatrdeed Pevn dthe pre-
equi valent to the audio offset held in the offset
hokdirading| niiwr 858 {ontlse en@8E) 230heveT deve enicmadr
100 starts encoding video data in response to another
i nstnrec2%®n fromthe recording controlling el enent
514 (in step S907). These steps allow the encodi ng of
audi o datfaet pobsingarafedhearider eheardidmtapplratdeo
data by the tine period equivalent to the audio
of feerrdigmtarkhensnyeit ian Wisl lginpenbeveesttidesi griah
l['ine

reference teo 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 elenment
511 determines whether a seamless connection is possible
between chapters {in step S5901). If a seamless connection
is found possible {in step $902), the preceding audio
‘offset held in the RAM 530 {or ROM 520) is set as the
initial wvalue for the offset holding element 513 (in step
5903). If a seamless connection is not found possible (in
step SS&C2), then zero is set as the initial value for the
offset holding element 513 (in step S3%04).

Given an instruction from the recording controlling

element 514, the audio encoder 200 starts encoding audio
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549 to stop recording the chapter while video and

audio data are being recorded (in step S908), the

vi deo encoder 100 and audi o encoder 200 stop their
encodi ng processes under control of the recording
controlling element 514, whereby recording of the

data is stopped (in step S909). |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 flowhart of

st ggSaconst step iFRPSEAn Gpmh eleblsebfupdatiangepriodedur e
-perfornmed by the enbodinment. Gven an instruction to
st &uivetentity the ehdpreriizat ivilld dh tht uef fetoffodeing
is set to the offset holding elenment 513 as descri bed
i nedempst SOV tihy obgh S%004, ofhdivg.de® Ehnoderpl@OELRrts
Wth the encodi ng of audio data started in step 29
S9eBceflimy grido eladpyiti nespdreriocessihgr oinstAyction
(i.e., an audio data unit for processing) is started
orfgpmpbh@ r¢dor ditgp c8912pllihe whdnenti blithdiof ssep S907).
~holding element 513 is decrenented (by 2,880 in the
abdbesexaite alilew shepe8oiding oW EkdL hedatire ddi g of
video data started in step S907 of Fig. 8, every tine
t hetprerdssimgesf thasyehat qf védeovidba Rattdeurtiimef or
processing) is started or stopped (in step S914), the
 vaPeeledh e veflesst thotlel mydiel edéAets13 is

incremented (by 3,003 in the above exanpl e,
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 S$9208}, 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 S5909).
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 start recording a
chapter, an initial value of offset is set to the offset
holding element 513 as described in steps 8901 through
5904 of Fig. 8 {in step S%811).

With the encoding of audio data started in step
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in step S915) . The above steps are repeated until the
recording is brought to an end (in step S916). Wen

t he encodi ng of video and audio data is stopped in
step S909 of Fig. 8, the audio offset value being
held in the offset holding element 513 is brought

into the RAM 530 (or ROM 520) for storage (in step
S917). This makes it possible to reference the
precedi ng audi o offset val ue when the foll ow ng
chapter is to be recorded. Fig. 10 is a flowhart of

st e codsFigut 8 ngewry ddnkotdatprowd sgtmgcofit ABUI {hee. ,
procedure executed by the enbodi nent. Wien the first
AAldrofaugigi deha clrEigt ori prodesetneld i(d§ mterepdSO213topped
the fading controlling elenent 515 begins with a nute
st atie EitrpsE@p2)S922)e andupr bueehs ofifizeftadel dhnguelianent
~data (in step S923). Alternatively, the fade-in

pr odés ¢ soflesreprr8g2 (wy 2b88¢ain itBtk edovB80example, in

i mredi ately, i.e., wthout passing through the nute

st attep 6P18t ep WS0R2thiWmradiad adt vAAkb ofate giteerted in
chapter is detected (in step S924), the fading

costtenl FPRG @&f diimnt 8515Véndesinatheapdicoedaiag aif ttheycle
end of the last AAU (in step S925). This nmakes it
possi Bl e Tidepadet uhhe Aok oxtetssd ngdkiiagstapted or
seanl ess connecti on between the chapters, whereby
geREPEPEDN( BT AneweSPLEY, ndisemlve dveichedof Aecordildgny

to the preferred enbodi nent of the
element 513 is incremented {by 3,003 in the above example,

in step S915). The zbove 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 stép 5909 of Fig. 8, the audio offset wvalue
being held in the offset holding element 513 is brought
into the RAM 530 (or ROM 520) for storage (in step $917).
This makes it possible to reference the preceding audio
offset value when the following chépter 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 given chapter is
detected (in step S921), the fading controlling element
515 begins with a mute state (in step S5922) and proceeds
to fade in audio data (in step $923). Alternatively, the

fade~in process of step S923 may be carried out
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i nvention, as described above, when chapters are to be
connected seanl essly, the recording controlling
el ement 514 gives instructions causing the recording
of audio data to be started earlier than that of
video data by the tinme period equivalent to the audio
of fset which is found wupon reference to the offset
“hol ding el ement 513. This nakes it possible to ensure
seanl ess connecti on between the chapters w thout
I ncurring discrepancies between video and audi o dat a.
Al titoeyh atled vabbve. emiddiomtnpasasns hdwouglophengutd eate
NTSC system for video reproduction, this is not
| i mf attopeS6£2t he i nvention. The PAL systemwith the
frame frequency of 25 Hz can al so be used just as
ef f ect i vellyen SihecdasheAper oD ch ofi viehe cPAbt sy st e mdtected
ms, if 90 kHz is taken as the unit, then 40 nms x 90
kHz(i2 3LeB66024 Thushe Haddbgvesmerntlilamgd elahart " 31 D0Bides
is to be replaced by a value "3,600" when this
i nvearit iponipsdaty &dt ithedend ebnflumcltdsdn 240t HinhhetAISS25) .
system Although the AC-3 schene was shown adopted for
audibg sdapkeentodiargibAecdnj arrtduin thiet hutheshpozve-making
descri bed enbodinent, this is not limtative of the
i NWENE| 6AAMIETe aeanie¢Eiyn béevdPEGhAaughersehenernebve
adopted just as effectively. Under the MPEG Audi o
sclHereratite olepnedggirronnel sas per aXAULES- 24 s when
the bit rate

According to the preferred embodiment of the

invention, as described above, when chapters are to be
connected seamlessly, the recording contrelling element
514 gives instructions causing the recording of audio
data to be started eaflier 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 éystem for video reproduction, this is not
limitative of the invention. The PAL system with the
frame fregquency of 25 Hz can also be used just as
eféectively. Since the period of the PAL system is 40 ms,

if %0 kHz is taken as the unit, then 40 ms x 90 kHz =
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is 384 kbps, the sanpling frequency is 48 kHz, and the
conpression node is Layer 2. If 90 kHz is taken as the
unit, then 24 ns x 90 kHz = 2,160. Thus the above-
nmenti oned value "2,880" is to be replaced by a val ue
"2,160" when this invention is practiced in
conjunction wth the MPEG Audi o schene. Wile a
preferred enbodi nent of this invention has been
‘descri bed using specific terns, such description is
for illustrative purposes only, and it is to be
undéfdt odthushdtheakbhverghersoimmedf vehee shecidi ciitsi & be
contained in the description nay correspond to the
enseébhgcet abysa aslowt 'Enedobeltosy thheyiavenpraviided
only for illustrative purposes. It is also to be
unddspstooed ihatordhvangésnantdtly artieattRbdnsysbgmbe made

wi t hout departing fromthe spirit or scope of the

cl ai ms t Hetthogighohhe FLForschearphves $howl aidoptedt fer
of fset holding means may correspond illustratively to
t heudt ¢ séataairdiodgngei eneen B3, ionhwitkcordiajgpveode
determining neans to the recording node determ ning
el 8peprizad embedipbhsetthipdat ineg Abmhbative e dhfeset
updating el ement 512, and the recording controlling
medhgeiolathe pékorrhtgelyenthel ¥PHG faldbmemichshg, mgpn be
claim4, the fading controlling neans nay correspond
i | peRed idwsty aﬁoegﬁ@:ﬁj&tﬁ% condep|ihendiPEG Audio scheme,

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
.understocd that although some of the specificities
contained in the description may correspond to the
ensuing claims as outlined below, they are provided only
for illustrative purposes. It is also to be understood
that changes and variétions may be made without départing

© from the spirit or scope of the c¢laims that follow.
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el enent 515. In claim®6, the video encodi ng neans may
correspond illustratively to the video encoder 100,
the audio encoding neans to the audi o encoder 200,
the offset holding nmeans to the offset hol ding

el ement 513, the recording node determ ning neans to
the recording node determ ning elenent 511, the

of fset updating neans to the offset updating el enent
512, the recording controlling neans to the recording
controlling elenment 514, and the nultiplexing nmeans
to the nuFtt pd:exeried0On tDathal freche afds8f hbediofd setns
hol di ng means may correspond illustratively to the

of frieat doatrdsngne| Erenit ra%idelandot tiee enftreditngolding
controlling apparatus to the encoding controlling

el eatemen50013 Al site i reclraing ModaddO;ermtibdngt @pané to the
determ ni ng whet her a seanl ess connection is 33
possicoirdibhgt medn ddterpieded agendaptErl , andet befset
foll.owing chapter may correspond illustratively to

st epd890hg hbens steepheobffeét tinedseant edemeanneld,i amd
is found possible, then regarding as an initial value
of thkeeretbseing heontrallléngf médves ofd sdte updatéitng n the
chapter, and if the seaml ess connection is found

i meossibl &ing hellemeaegabditng zero as the initial val ue
of the offset, may correspond illustratively to steps
S902 t hr dughr189644, t tlee sfaepngf costani L gy treezerscodg t he

audi o signal may correspond
correspond illustratively to the fading controlling

element 515.

In claim 6, the video encoding means may correspond
illustrétively to the wvideo 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 holding means may
correspond_illustratively to the offset holding element
513, and the encoding controlling apparatus to the
encoding controlling element 500. Also in c¢laims 7 and 9,

the step of determining whether a seamless connection is
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illustratively to step S905; the step of starting to
encode the video signal upon el apse of the tine period
equi valent to the offset after the encodi ng of the
audio signal is started may correspond illustratively
to steps S906 and S907; and the step of, given an
instruction to stop the recording, stopping the
encodi ng after ending the encoding of each of record
units constituting the video signal and the audio
signal, may correspond illustratively to step S908
anthSHidlel hetlhaemstd andctlirng hehaftfesetankdolkdenfohBang
may correspond illustratively to the offset hol ding
el erferiter5h3y andrddperendadiiagraiontalof ltiongtappat@t usthe
to the encoding controlling elenment 500. Also in
cl ateps8 cdndidOthe tdeandeep obnuwetEron disngowhét hessible,
seanl ess connection is possible between the preceding
chdptear ragdrdivey fad laawingt 341 chalpteero fimajrec oE £ esiporite
illustratively to step S901; the steps of, if the
seardileess of ohmectiforeti spfletad jposidlckaptehenanégal dibeg
as an initial value of the offset the value of the
of fesamlgpdatethdatithe ipr égenld ngnctsepbér, ahen régarEng
seanl ess connection is found inpossible, then
regardi ag e odirdg ivhevihiei af thal wd fektt heapf ¢emtssprayg
correspond illustratively to steps S902 through S904;
t héllysepabivaltvartei sgere 8ntdddrcghaddPé; stignadtarapf
correspond illustratively to step S905; the step of
starting to encecde the audic signal may correspond

illustratively to step S8905; 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 tc steps
5906 and 8907; 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 S208 and S909.

In claims 8 and 10, the offset holding means may
correspond illustratively to the offset heclding 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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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 encodi ng 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
period equivalent to the offset after the encodi ng of
the audio signal is started may correspond
illustratively to steps S906 and S907; the step of,

gi viapaeri msyrocticapond $1dpsthet ivedor diongtep st oppi righe
the encoding after ending the encodi ng of each of

r ecdegsunitt sifonst iseamilrgst benvedsiensiignadbuaddetdmible,
audi o signal, may correspond illustratively to steps
S9&enandosSedtng ard anhenst épl ofaloontafolthkngf et vidleune
of the audio signal so as to fade out the last record
univeloe ofhehaudifsesdi gpdited nhidle thecedtodi chppter, and
stopped may 35 correspond illustratively to steps S924
- and£SeRs. sThel &uy icosneft sorpss disugs Segoabovke,i rthen
conjunction wth the above-described enbodi nent of

t heegavdng crermy:s bber by oeld wslug wét hbel ohtdaldi mgy
these steps, as a programfor causing a conputer to
caFpyrosiontd ldiugssatorvelnsta gtersr §PAg wedbugh @H0dh the
stores the programfor causing the conputer to

ex8tel ecf L xtepy. tPNBUSTR AlheARPILCABL thaYY May a

typi cal application, the invention may be
correspond illustratively to step 5905; the step of

controlling a volume of the audio signal so as to fade in
a first record unit of the audio signal starting from a
mute state after the encoding of the audio sighal is
started may correspond illustratively to steps 5921
through 5923; 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 S$906 and $5907; 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 S909; and the step of controlling the volume of the
audio signal so as to fade out the last record unit of

Fhe‘audio signal of which the encoding is stopped may
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i npl enented to encode video signals into MPEG 2 for mat
and audio signals into AC-3 fornmat before witing the
encoded signals to DVDs. 36 CLAIMS 1. An encoding
control Il ing apparatus conprising: offset hol ding
means for holding an offset equivalent to a tine
period by which to start encoding an audi o signa
earlier than a video signal upon recording of a
chapter; recordi ng node determ ning neans for
determ ning whether a seamnl ess connection is possible
- betasgersphed plecsdiarg vehgpter sizes t99€ 4f ehtl os® iy
chapter in order to set an initial value of said
of f set dePendiargesncénsteps chmsusiethaboet emmasatiilontion
of fset updating neans for updating said offset in
keepithg thet dbprogesss ibad epmoei iersaiod ¢hdebngirgrialn may
and said audio signal; and recording controlling
medss regprdediarny aamethndt inctidimeithiese ttestards & to
stop the encoding of said video signal and said audio
si prabran Heroradmicg awrthpetdd tof feeetry Qut Arhersdegisagor
controlling apparatus according to claim1, wherein,
upéf st aeeoltinchaedévordiheh Faings theopdpagpm for
contro[lin%lneans starts encodi ng said audio

causing the computer to execute the steps.

INDUSTRIATL APPLICABILITY

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

enceded signals to DVDs.
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signal earlier than said video signal by said tine
period equivalent to said offset; and upon end of the
“recording, said recording controlling neans stops the
encodi ng after 37 ending the encoding of each of
record units constituting said video signal and said
audi o signal. 3. An encodi ng controlling apparatus
according to claiml1, wherein, if said seam ess
connection is found possible, then said recording
node determ ning nmeans regards as the initial value
of said offset the val ue ofCL2d¥iSd of fset updated in
said preceding chapter; and if said seanl ess
connecti dn ia&n foundingposst bbbkl inthepprsaetdusr ecopxhigg:
node determ ning nmeans regards zero as the initia

val ue of cgFdisdtofidb@ding snealys éncoll i mprtr clfifisey
apparatus according to claim1, further conprising

f adimgvebant ¢lol engimeapsriat bycohticbl to ngtartv@nnreiog an
said audio signal in accordance wth an instruction
ei ehadio toimiedr eaptiep hap saiideaudignakiwmal .reésordnng
encodi ng control ling apparatus according to claim4,
whef es nchgmitgrf adi ng control ling nmeans controls the
vol une of said audio signal so, as to fade in said
audi o si grapréiny mawg Hegrraimine reteatse fupodesenniniofy
the recording, and to fade out said audi o signal upon
endheffhen fe seabels ngpnnection is possible between the

_preceding chapter and the following chapter in order to
set an initial value of said offset depending on an
outcome of the determination;

offset updating means for updating sald offset in
keeping with progress in encoding said video signal and
said audio signal; and

| 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 said offset. |

Z. An encoding controlling apparatus according to
claim 1, wherein, upon start of the recording, said
recording controlling means starts encoding said audio
signal earlier than said video signal by said time period
‘equivalent to said offset; and upon end of the recording,

said recording controlling means stops the encoding after
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6. An encodi ng system conprising: video encodi ng neans
for encoding a video signal; audio encoding neans for
encodi ng an audi o signal; 38 offset hol ding neans for
hol ding an of fset equivalent to a tinme period by

which to start encoding said audio signal earlier

than sai d video signal upon recording of a chapter;
recordi ng node deterni ning neans for deterni ning

whet her a seam ess connection i s possible between the
precedi ng chapter and the follow ng chapter in order

t o engdengahhé iendadingablecath saf dragfdrsietindlepenah sigi torg ing
an outcone of the determ nation; offset updating
mearsdf sidepdatdned sadsaid ssidia sikeepiing with
progress in the encoding of said video signal and

sai d audi®o shgnahcgiimcocretr byl g chppadeduseacodidigng to
nmeans and sai d audi o encodi ng nmeans respectively;

r e€dpdNNY, comrgin, i A§ sebthssdeorleagisvicngnantiemsisr feindn
either to start or to stop the encoding of said video
si gpasilbel sdiah sadiorstyriiing mogec detarmning treagai d
of fset; and nultiplexing neans for multiplexing the
enEedirEds A ddssilgh bl a hritk tute cdncedddodiisltto Wiggvallue of
out put by said video encoding neans and said audio
enedHi faeingpdated in said preceding chapter; and if

said seamless connection is found impossible, then said
recording mode determining means redards zero as the
initial value of 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 audio
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 audio signal upon end of
the recording.

6. An encoding system comprising:

video encoding means for encoding a video signal;

audio encoding means for encoding an audio signal;
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respectively. 7. An encoding controlling nmethod for
use with an encoding controlling apparatus having
of fset. hol ding 39 neans for holding an of fset
equivalent to a tine period by which to start
encodi ng an audi o signal earlier than a video signa
upon recording of a chapter, said encoding
control ling method conprising the steps of:
det erm ni ng whet her a seanl ess connection is possible
bet ween the precedi ng chapter and the foll ow ng
chapt er; ¢ffsedi doddant emearworiivechiodding douifset
possible, then regarding as an initial value of said
of fesgivehenvalue dfimes pediof flsetwhiptatedstarsaintoding
precedi ng chapter; if said seanl ess connection is
fodd di Apesei piwmal Ehediecegbhalt rapidevddas &hand Injvpioal
val ue of said offset; starting to encode said audio
- si graPrdsrared iy abgréreode sai d vi deo signal upon
el apse of said tinme period equivalent to said offset
af ter theecogdoaingedd daticdrandne Begmalfds detgrnenying
and_given an instruction to stop the recording,
st YpHFhYT theSardedisngoaneetiandisngoshébbadertivrgrofthe
each of record units constituting said video signha
anBr8apEnadicdteirgaaf. tie I lomeodi Aharer rigl lorAgr to
nmet hod for use with an

set an 1nitial value of said offset depending on an

outcome of the determination:

offset updating means for updating said offset in

keeping with progress in the encoding of said wvideo

signal and said audio signal performed by said video

encoding means and said audio encoding means
respectively;

recording contrelling means for giving an

instruction either to start or to stop the encoding of
.said'video signal and said audio signal in accordance
with said 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 cocntroliing method for use with an

encoding controlling apparatus having offset holding
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encodi ng control |l ing apparatus having offset hol ding
means for holding an offset equivalent to a tine
period by which to start encodi ng an audi o signal
earlier than a 40 video signal upon recording of a
chapter, said encoding controlling nmethod conprising
the steps of: determ ning whether a seanl ess
connection is possible between the precedi ng chapter
and the following chapter; if said seanless
connection is found possible, then regarding as an

| nintsisals Fakukobdirgnize offffset edei welarg ¢b asaide opésiatd
updated in said preceding chapter; if said seanl ess
corfmettiich ts $iounid cnepddsiobae, audiesigegdr danyieertthan a
as the initial value of said offset; starting to
endddecsaidnalidirrrsirgealr disy arf i agcheptemcodeidagucoding
vi deo signal upon el apse of said tinme period
equEioniirehi ing medfipdof-bapriafrerthchetepacodi ng of said
audio signal is started; controlling a volunme of said
audi o si giedlergdnasgtohefladle & meanflpest comoortd amiits of
said audio signal starting froma nmute state after

t heceatblt eptofesraiticapdtoedimmalhaptsrsendt ebfe £ Mawing
an instruction to stop the recording, stopping the
en€Bdbhgrafter ending the encoding of each of record

units constituting said video signal and said
if said seamless connection is found possible, then

regarding as an initial value of sald 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; and

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

8. An encoding controlling method for use with an
encoding controlling 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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audi o signal; and controlling the volune of said audio
signal so as to fade out the last record unit of said
audi o signal of 41 which the encoding is stopped. 9. A
programin an encoding controlling apparatus having: -
of fset hel ding nmeans for hol ding an offset equival ent
to atinme period by which to start encoding an audio
signal earlier than a video signal upon recording of

a chapter, said program causing a conputer to carry

out the steps of: determ ning whether a seanl ess
configieri sehgnal wowsilsicordétgeeh 4 daptecedsayd chapidng
and the followi ng chapter; if said seanless
corfeattrrbhing metdrd pospirbkéng ttren atepgar dfng as an
initial value of said offset the value of said offset
updat ed idelsgindnprecebitthex kapteenlesé sennkcdam éss
connection is found inpossible, then regarding zero

as PORE1bhe theliwvasn Gdeobreatding fdettersendt ting fad lowing
encode said audio signal; starting to encode said

vi §&arseghal upon el apse of said tinme period

equi valent to said offset after the encoding of said
audi 0 si gifalseild seariess comgegitien an Tnstd posicdhlep then
stop the recording, stopping the encoding after
enapﬁ@r@%ﬂgeﬁﬁnﬁy Aglbtabachlue of sald offset the value of

said offset updated in said preceding chapter:

if said seamless connectiocn is found impossible,
then regarding zerc 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 veolume 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 audioc signal
is started;

| given an instruction te stop the recording,

stopping the encoding after énding the encoding of each
of record units constituting said video signal and said
audio signal; and

contrelling the volume of said audio signal so as

.to fade out the last record unit of said audio signal of
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of record units constituting said video signal and
said audio signal. 10. A programin an encodi ng
control ling apparatus 42 having offset hol ding neans
for holding an offset equivalent to a tine period by
which to start encoding an audio signal earlier than
"a video signal upon recording of a chapter, said
program causi ng a conputer to carry out the steps of:
det erm ni ng whet her a seanl ess connection is possible
bet ween the precedi ng chapter and the foll ow ng
chaptieh; th¢ sadeigenmisessoppadection is found
possi ble, then regarding as an initial value of said
of f set tHbe val necofan sia @dnokhsedinpdairaddllisgi dpparatus
precedi ng chapter; if said seantess connection is
f olpagingpossidl dicldingnneagaritimdgodeiogasnt hefsati ti al
val ue of said offset; starting to encode said audio
si gaBlvakeniy ting ttdmenpedecd divd whildbotsi ghatt wowding an
el apse of said tinme period equivalent to said offset
af Befie helorenc cdindg eof than b audico signal usostmrdoeding
controlling a volune of said audio signhal so as to
f a@é ®rchantast seddopdoumin wiusiaidaaadipustyral carry
starting froma nute state after the encoding of said
aulllb Shigyridlers #fst art ed:;

determining whether a seamless connection is
possible between the preceding chapter and the following
chapter;
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 zZero as the initial value of said offset;
starting to encode said audic 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; 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.

10. A program in an encoding controlling apparatus
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given an instruction to stop the recording, stopping
the encodi ng after ending the encodi ng of each of
record units constituting said video signal and said
43 audi o signal; and controlling the volune of said.
audi o signal so as to fade out the last record unit
of said audio signal of which the encoding is

st opped. 44

having cffset 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 chapter, said program causing a computer to carry
out the steps of:

determining whether a seamless connection is
possible between the preceding chapter and the following
chapter;

if said seamless connection is found possible, then
regarding as an initial value of saild offset the wvalue 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 salid audio signal;

starting to encode said video signal upon elapse of
sald time period equivalent to said offset after the
encoeding 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;

given an instruction to stop the récording,
stopping the encoding after ending the encoding of each

of record units constituting said video signal and said
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audic signal; and
contrelling the volume of said audio signal so as
to fade out the last record ﬁnit of said audio signal of

which the encoding is stopped.
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