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Thespresent invention relates to a w de band audio si gnal encodi ng
apparatus, a w de band audi o signal encoding and decodi ng appar at us,
and:a w de bswolozssiu® si gnal recording medi um f or tr ansnRCT/IRNG/08301
digi‘tal signal with high quality and 10 al nost no deterioration.
BACKGROUND ART ' Conventional |y, recording and reproduction
of i nstrunental and vocal sounds have been wi dely executed using
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conpact disc using a |linear coding recording nethod having a

sanpling frequepgyy@ised4. 1 kHz and a nunber of bits for qURATATRSVGO301
of 16 bits. According to this nethod, it is t heoretically inpossible
to reproduce a sound exceeding 22.05 20 kHz and obtain a dynam c range
exceeding 98 dB. That is, al t hough an acoustic signal generated
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2 reproduce these frequency conponents for the reason that these
frequency conponents are out of the audi bl e band.

However , .r ecewnl97/2984%r e have been conducted r esear ches PET{IRE?/00301
possibility that an ultrahi gh frequency sound 5 activates the al pha
wave, or a brain wave of the human being, and it has started to be

consi dered that the ultrahigh
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freauency sound produces sone effect on the brain wave. Al t hough it

cannot be i ndi tely deci ded whether or not t he ul t eairragbr/00301
freguency soun ca € heard by the human being 10 al so dependi ng on

i ndi vidual differences, it is p0|nted t hat t he ul trahigh frequency
sound has sone phy5|cal and physi ol ogi cal influences and effects and
t he ul trahigh Qp, nt_Ln Lep 2l
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I nstrumental sounds have a dynam c range that exceeds 100 dB and
sonetines reaches 130 dB, it is pointed that there is a shortage of
dynani c .rangwoh729%49 the fact that a clipping 20 di storti oRCTER

occur when the sounds are expressed by 16 bits in quantization and
the fact that a distortion due to a qguantization error particularly
In a region where the signal is smal | causes a sound inpurity.
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3 - "Hirohi ko Kam gahira, "Manufacturer's Strategies for the Next-
Generation Hi ggv(gg?dsk% CD', Musen to Ji kken, Published by PCHIHG/00300
Shi nkousha, Vol , . 2, pp. 100-107, February, 1995", in which

the least significant bit LSB of 16-bit data is 5 used and nusic
5|gnal i nformati on not |ower than 22.05 kHz is
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recor ded by ADPCM (Adaptive Differential Pul se Code Mdul ati on) I n
this least significant bit LSB. There has al so been proposed a

second prior art as dlsclosed in a second prior art refeQﬂQ .
" Makot 0 -AkunWQ27/3984% " Theory and Operation of 10 Super BitF ‘%3”

Publ i shed by Radio G jutsu, Radio- - Gjutsusha, Vol. 1, 45, No. 4, pp.
146- 150, April, 1991", in whi ch the quantization noise is noved into
a frequency range of 15 kHz to 22.05 kHz by a noi se shapi ng process,
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Dens:ity Di sk) format studied as a fundanental technique of DVD

(Digital Video Disk or Digital Versatile D sk) as a conseguence of
the recent. devgl@pimeie of the practicability of a high- d R{SK/IRP7/00301
recording disk. In regard to the audio section of the 20 SD format, the
summary thereof is announced in a third prior art reference of
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4 guanti zation as well as the specifications of the proposed SD

forngat that renmarkably exceeds the specifications of the prior art
+ CD as exemplified a linear PCM systemw th a sanpling SRRSO
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5 ’ proposed format provides the prospects for the achi evenent of a

reproducti on frequency band of about 45 kHz and a dynam c range of
140 -dB.. - w0 97129549 However, as disclosed in the recent r cRFAFRIF00301
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15 ’ and reaches 100 kHz is recorded in a reproducible state on the
LP (Long-Playing) record, and particularly in a fortissinp part

. O .
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necessary for it is 5.76 Mips per channel, and this anmounts to ’

a vast anount of information of 11.52 Mips in a Z'Ch%@}ﬁ{: 30
st ereo 'syst emwOWIBIMAs consequently led to the problemthat e
sound can be recorded for up to only about 50 m nutes even
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I LT ENEWARERABERFTTAIL12L D, NEDY T4V F
DIEEF -5 2 BRLTHATINBEOREATFR L.
LENBOREETERD SHHSNENEOY T <Y KOESF—F
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VD having a recording capacity of 4.7 gigabytes is used 5 and it
- excegds the upper Iimt of 6.75 Mops of the bit rate t enporary
“allogation, wasoidosey in an inpracticability. PCHJIR97/08301
ect of the present invention is to solve t he above-nenti oned
prolpl ens and to provide a w de band audio si gnal encodi ng appar at us
capabl e of encoding an audio signal 10 in a wder band with a higher
dygani ¢ range as ¢Ufjpared WE At —/—Hehis ol B HERIL Ty NBEHEONBOD
A second object of the present invention is to provi de a wi de band
addi o signal decodf g 3ppDeE BsTeapulietvE i hT A NEDA —/S—H 7Y v ¥
FhE.

LENBOA—=R=H T Y Y TFRPSHAINEZNBOY TSV F
DEEF— %8B LT. SRBOLEEBA—F4AF-S2BHT2Y
VAT PRV ZELY TER

Fio. XRBEOF 1 1 OERKICESILHRA —T + A EEFSEEIL.
ANENKLERBA T4 AT =%, IEOHBEOLBELHABNE
ATAMECERMNEDY T /XY FORSTF—SiiABLTHDT S Y
TR/ FEZET 405 &

LRI TR FRAR7 4 NI DSHAZNINBEOY T/ FOREET
-9 2FhEFNY T TV X LUTHATANEOY TS A TY VIF
Be&. .

IENBOYTH TN IFERPOEAShEINBOY T/ FOE

 EBF-505505%5 b1 @OV T Y FOBSF— it LTTW
MBI EORNREMMEERITTEI LIV EST — S OER®
T-T. BBROESTF- s 2HNTHIARERFR L.

+RBYTYUTY VS ERRULEARERFENSHASNENE

DY TNy FDREF—S%BEBLLT, SELBROFSLT—FEHN
TEINFTVIY LR MR
ASIz. ARIOK 1 2 OBRICHKALEEA —T « AESHEREE.
ADZhEEEBA —F4AF—90 /)4 X7 a7 BB EESHERRE
SUCANShESHBIE SV T, LRERBA T+ AT DFHE
DABUEE ABMN 2RE LD LR ) 4 X7 07 MRIESLTHED

BRENBOYTH 7Y Y IFRICEIIERTFILE v M UERETS
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dECC;dI ng an audio signal in a wder band with a | arger dynamc 15 range

-as conpared V\A‘R,BJ.,BQ f of the prior art. A t hi peTPPTHOU301
of t-he present Invention is to provi de a wi de band audi o si gnal

encodi ng and decodi ng appar atus capabl e of encodi ng and decodi ng an

audi o si-gnal |n a wi der band with a larger dynanic range as conpared .

}[Mhtehp'; ggZﬁt i nvent |%é|h§ leﬁ%Uﬁri%#ow de a wi de bandAaLS:J(r)t ?eggjr gﬂlgOf

T P e O e RE i o — 7 1 £U%% Y YR % Y ST S P
TANLHRRRUANENEETENBEOY 75V FOEEF—5 15
SLTHATES TRV FRRT 405 &

LEFTAUFRET A VI hSHHShENBOYT Y FOESTF
—~9RENTH, LEFEYRT LHBFRICK > TRESWASETFIL
Ev MATHTH YTV v/ LTHATEINBOY 7Y 7Y Y YRR E,
TENBOY T LT Y Y rERD SHAINENBOY T FOE
EF~F IR UCOIRERT L FEONEERRELEFTE &I
DEST— 5 DEREIT-> T RBROEST— /2 HHTINEORE
ESFBRE.

IENBOREERER,I SHAEhENBOY T FOEST—S
L. LRESHELESELLT, SELABROFBEF -2 BNT
WFTVIH ERWRT,

Eh& ok, XRHOS 1 3 ORBICRALBES —F 1 HESFEE
B3, AHEhELSEA—F 4 47— 5 £, FEORROINE L HE
MNEETAFEOERBNBOY 75 KOESF— 5258 LTHS
SR AVAY:: PRV TN |

ERFT Y ERRT A VoD SHASHENBEDY TS FOEEF
— 5% ZhEUYTHUTY v/ LTHATENEDY TH VT Y VT
BE |

FENBOYTH LT v IERDSHADSNENBDOY TV FOE
EF—sDI50PUL L b 1EDY T/ FOBBF—FiHLTTR
ERTRUFED A SERLBLET LT, ABROESTF— 5 1HT
EREERFR L.



conpared with those of the prior art. 25 DI SCLOSURE OF THE | NVENTI ON
Ti st aspect s sutssapr osent | nvent on. there o provi ded a i derGEAREO3L
agdio si gnal encodi ng apparatus conpri sing:

FRES TV VT VIIFERBRULEAEESRFRMOHAISNANE
DY TR FOEST—F2FELLT. SELEORFS{LT—5 %D
TETNFTVIY ERRAL,

IREHBBA T4+ ABEFBEBRIISVT, LEARESEFRIL. F
F LR, BEFAFSRE. 2V boE-FEHLEDHI DL LD
—HEWAI '

. PREBERA-T 4+ AHESTFSHBICHENT, FFE LR, LE
NEEBFEIBETFHARSH L. T oE—FBHLDS5> 50D
EL—FEMASEILLD, ARERVEBERIT LA LEFTRIE
S&, LESEMBROFTILT— 9 LELREINFTLIVIZLHBELL
9~ | .

E5it, LREWRA —FT4 A ESHSHBIET. FE LR L
ENBOY 7Y FOBRTRD/ Y KTHI2EE/ Y FOHBEEE10k
HzPBE48kHz 05501 SDBRIEIRE LI,

nabit. LREBEA-F4 A EBHEEECEOT. FELE
LENBOY TRy FOBTFHD Y FTHEEEAY FOF T4V TY
vy BESE®w32kHz, 44. 1kHz, 48kHz, 88. 2kH
zX1396kHzITRELX,

Fh, LREHEA -F 4 AESHFEERCHNT, FI LR, £
NEOHTH 7Y v IFRICEY 3T TS V7Y » VA% 3 2
kHz, 44. 1kHz, 48kHz, 88. 2kHzXiR96kHzi
BELi, |

X5, tREHEA - F 4 AESFSHE BT, FELR, £
ENBOHT <Y FORTRD Y FTHIBE/ Y FOHTHYTY v
YEERE OV T Y KDY TH 7Y YV REREER—ICRE L,
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a su-b- band dividing filter for dividing inputted w de 5 band audi o data

into signal data of a predeterm ned natural nunber N of s F5Y900301
and out put-ti ng™MAE 2% ti ng dat a; | N sub-s?nbpﬁl ngms

means for sub-sanpling the signal data of the N sub-bands outputted

fromsai d sub-band dividing filter W th respective predeterm ned

e i ' BRI g e SR TR i
Subssampl g means ERNBA%E 0r FRR S ARG vof 1 6op BBt DEERA I 7 13
eI e e e N R AR FR TR & » TRIT SN B LHOTRS Y LY 7 RORAE
BAZAET. 16Ey MPHE24Ey hOS55D 1 DORFLE » MY
25T ARBRSILP CMFRTHSLI N,

¥, LREESEBA-F 4+ ABBFSEBIENT, LR/ 1 X707
W, FELR,

BERS VAOBREERETA IRUAIT VT D) 4 XBEH
TEEEE,

ANENELERRA-F 4 AF— 504> 7Y v VBEBRUSEICH
TaMMEL.

IFITAVY—NETT I 7DD EL—FDOZERER

EEETABALSVTLESEEED ) 1 XBHEICHT 2 MHME.
D5>b0H1L Eb1D%8 T,
AL, MREBEA-F4AESHFSERLSVT. FELCR, L
DREVRAFLHBERE. LREY TV FItEWT. ABSORLH
ﬁ#—f4t?—?ugﬁhrﬁﬁént1417a7odBﬁbémi
@ d BERIHEOCURVERSRFEREVAMIBRET S &L ) ICLRE
FTY FORFALEY v MEERET 5,

FhASis, PREBEA T4 AESHSEBE BT, FE L,
REORTFIL) 4 XERELORTFIL/ 1 XEOMOTFBEHS LTER
T3 BDORNVRVOF 4 FESERE LT, LEAD S BEREA
—F AT IMET AR EF A FESREBE S SRBL,

F1, LREBEA 74 A ESFESRBICENT, LR, £BE
EEAY FEEREHTAY FEXEFNENRBIOT + VANMEI BT
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nurbgrs of bits for guantization to said respective N sub-sanpling 15

nmeans, respectively; and a nultiplexer for
~mul fi pl exi ngwde1395¢9al data of the N sub- bands out put t e®CT{J89M/653010
ub- sanpl i ng neans, and ' outputting the nultiplexed encoded dat a,
rein said encoding systemcontrolling nmeans 20 determ nes the nunber
of bits for quantization of each sub-band so that a level, which is
a predeterm ned degi 2 -ower than a deci bel value of the
noi se floor incl udédi)%‘ t"%e@igntﬁtted noi se fl oor information, is set

as a mninmmlevel of ;ppde gmpidep)on nrpaehre stk T, FE LR, £
KEENY FOEBTF— %80 UTIMUF + VR VE, ASVF 4
ZVISBE LR,

ZRPUOE 1 4OEBICHALEBBA — 7 4+ T ESDEMKT, HER
F—F 4T~y DFEOERENEDY 75> FOBEF— 5128 S
. LENBOY 7Y FOESF— s nEhENY TH T v ran,
YTV T S SNIENBOY TRV FOEEF—2icd LTIELH
B4 T — 5 ERRENETIH, ABERONEOY 7Y FOEEF—
YRS EEINEFEAT— s 2RBEOL,

7o, ARBOE] 5 OMERIK S LBEA — 7 1 HESRBEEIL,
ADENEERBA—F 4 4 F— 5 DESHBEERIc ST, LELS
BA—F 1A F— S DEBONNE L ABUNIRES W, LEASSA
RIE#BA —F 4 AT~ S HHEDERENBEOS TS FOESF— 5
ERBEADOYTH YT Y vy ah, LENBOYT Y FOESF—
FD5500U{LH 1BOESF— S I/ L TIRERITHLT— S F
BUBHRITE N, LBEOES T~ 5 £SENAOY T /<Y FOEST
— S HBESNERBILT— S HERI Nz,

Eoic. ARFDE 1 6 OEMICH S LRERA — T« FESEREH.
LB —F 14 F - s DHEOERRNADOY 7Y FOBESF -S4
ABEh, LENBOH 7Y FOESTF— s HENThY THYTY
yEn, $TH2TY vy ShENEOY TSy FOEBF— 5 i LT
ATZERNBRETIH, ABREONBOY TV FOBST-IHSE
ILEhEFRILT -4 BRBE O,

TRESES —F 4 ABERBEKCHVT, FELL . LRF—5
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sub-band. 25
Al so, accordi
‘provi ded a wi

Jéo

7

to a second aspect of the present invention, thepgriipe7/00301
BHAY4Audi o si ghal encodi ng apparatus conpri si ng:

encodi ng system controtling nmeans for determ ning a

ERAER, BHETAFSRL. TV o E-FERLED5BOPH L
b—HFEZRHWTETENh,

ARBOE 1 TORRITRILEES —F 1 AHESESEBR, AHS
NEFSLF— 55, BRENBEOY 7Y FDEESF— 48BN

TETFINFTVIY &S

LERFINFTIV IV L > TESEARSNNBOY TS FOES
F— o R L TENENARETABERATE2 L1280, NBOY 7
Ky FOREF— 5 EERLTHHT SNEOREATERE.

IENBOREERFRISHAINENBOY 7 /<Y FOEEF—5
KR LTERENA —R=H VT Y V7 REBERT LT, REBEONEOD
$IR FOBETF— 52 h B HTENBOA —<~4 VT Y ¥
FRE. | |

LRNBOF =427 v rERD A ENENEO YT <> F
DESF~ S 2BRLT, ABBROLFRA ~F 14T — S RUHT Y
TR RBRT 4 vy BRI,

th. ARUOE 1 8 OBBICHK AEBPRA —F 1 AESWSHEE.
AN ShERELTF -5, BRAUNEOY /<Y FOESF—5 &L,
BYTNUKEDRI =T 775 LESEREBLESUESRELES
ERRTETINFTLIY & ' |

FEOKMRMOE YT Y KDY -7 7 4 #ItES0T, LBF
INFTV I > TEEARSNENBDS 752 FOESF— 51
HUTThEhARERABERTTSI Lok, NEOYT AV FO
ESF-s%EXLTHNTINBORERTER L.

ITRESHEBEMBIZESWTRA—N—HUTY) VVFERDF —/—H
V7Y U VREBEREL. IENEBOREETERSSEHSAINE
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bandyi dth of division and a nunber N of division of bands of the 5 wide
audi o data so that only a signal band included in the si gnal

band i nf or matwoR7R#849%nmes a band to be encoded, based on PAPLPO D301
signal information including signal band infornation of i nputted
wi fde band audi o dat a; a sub-band dividing filter for

di‘'viding the wi de band 10 audi o data into signal data of a predeterm ned

natural nunber N e = Vi, - Wi . e
oL TR N o7 FTRERIe Sty ¢ R Bt S

/ST o oLl 00/ RRAEEIS 0 90 MR BN W 7
Ry FDESF— s 5N ERHATENBOA — =427 Y L rER
& |

LENBOA -~ T Y Y IER RN ETNANEDY T F
DESF— I EBRLT. BREOLEEEA—F 4 A F— S 2EHTE+
| TR FEET 4 MY EEEEI,

IoiT. ZREDCE 1 OBRIIEILEBA ~T+ HESHSEEII.
ANENLFEAT -5, BRABNEOY7/<> KOEEF—5 %8
EAMTEFTNFTLIVE, |

IETFZNFTVIVR L > TEEFRENINBADY T/ FDES
F-S i LTENThASEEAELERF T3 &2k ). NEOY T

Y FDESF— 5 2 EE LTS T ENBOTERTERE .

| IENEORESRER,SHAINZNEOY Ty FOESF—5
R LT ENERL = =4 2T Y Y RBERF LT, LBRONEO
Gy FDERTF— 5 T NENHATENBOA ~ <=4V TY v
FRE. |

LENBOA —H—H 2T v rERSHHENENBOY T /< ¥
DESF—7EBHBLT. BREOLBRA -7 4 A F— S AT Y
TRy KBRT 4 V8 ER AT, | |

RESEA-F 4 A ESESEEIE T, LENBOREHTER
. FE LS, BRUTRABSSELTY boE—BBREDS bODHL
Eb—FERAK, '

. LRESEA—F 4 AESESHJ ST, FE LR, LR
NEBDOY T/ FDHIBOBTRDO NV FTHIEE Y FOFEIEE.
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15 data of the N sub-bands outputted from said sub-band dividing

filter, respectivel and outputting the resulting data; PCT/IP97/00301
‘N r edundancy Mﬂ'ﬂé{s’é? ng rneans for determ ning a scal e factor by
detecting a signal data peak level within a predeterm ned tine

period of the signal data of at |east one sub-band 20 anong the N

ol ninat i ng processlioR B RS g B HPYR SAL B Usyandant ran

et or i ned scal e actdis Fand BRI 1% Het 18 BESEEI HTe FFE L §dia &

the N sub-bands: and e <o ros 749 7y Y BEME3 2kHz, 44, 1kHz,
48kHz, 88. 2kHzXI296kHzizBE LK,

ThE5IT, LRESEA T+ A ESHESEBICHLT, FE LI,
tREE A FOESEF— it LT LRASERERICL > TLRAE
SYVY I ADREERMBERITET. LRFS{LF-512. 16Ey
MYE24Ey OS5 B0 1DOBFIE » MEEETIREP CMFS
EFREBWTHES LS, o

i, LRESEHA—F (A ESESEEICSVT, FELE, L
E#BA—F 4 AESHSSBORBICERINIBLEERORBIESH
BEY 7Y v BEREEASUANENRBIESOT, RELY T
Ky FOREEXFRRUA—/ =40 7TY vV EROMEERETS X
SIHETIHS VR F LHBFERE S SICMAI,

TSR, IBREHBS —T 4 AESHESEBICE VT, LR &
BEA—F 4 A ESHESEBEORBIBRINIBARXED /1 X707
DAH SN EHBBRITESOT. IREARARFRE LREF ~/ 3~
Yo7V IERICE T ARFIE y FEERETZHE VAT LHAF

 BAEISIIHAR.

FhASI, FRESES —F 4 AESEEEJITBVT, FE LR,
LRBE U7 LMBERE, LREANSUARSLF— S CaThBH
MERIZE TN IR TATSLBTIMIES EHIIL.

TREBESHFRAT -7 tH L THETANSLAERRT L
JEERTERI, LENEOYTH YT Y Y IERD SHNENENE
DY TRy FOEBEF— s it LTEHFRESRBLY oY -BT
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25 a nultiplexer for nmultiplexing the scale factor
8 determ ned by said redundancy conpressing neans wth the signal

-data of the WoeinIsands outputted fromsaid N redundancy

PCUIRA700301nQ

means, and outputting the nultipl exed encoded dat a.

RBEDS LODUEC Eb—FERITLTLBERONBOY T/ FOF
BF—-SEMNTIHSBESSIHIL. |
ARBOE 2 0 OBHIHALRES —7 1 TESHSESEER. L
BEA—F A ESRERELESEA ~F A AESHSEE L EHAL
LEBA —F 4 A ESHSESRETH- T
RSB — 74 T EERFEEREE,

ADSNELREA - F 4 A F— 5%, ADShELBBA-F 1457
—- 5 DESHEMAE SO TFOREI N HNERUABMNEE T
ANBOY 7Y FOERF~ S IABULTHATE STV FHET 4
Nk,

ERY T FROT 4 M D SHAINENBOY T/ FOESF
S ETRENSTHLTY Y LTHATENBOY T 7Y L IE

B,

FRENBOYTHTY Y rFRMSHAHEINENBEOY T Y FOE
BF— It LTI RERTREFEOAREMBEERIT TS itk
HEESTF—SDERET-> T RBROEST-s2HHTINEOAER
ERFB L.

TENBORERERGFEIOHHINENEBOY T FOEST—5
&L LELESWRBEESELLT, SELEOFSILT - 2HhTE<
»%7y9vtéﬁi. |

FRE#BA ~F 4 AEBRSHE L.

ADEhERFELT -0 5. BRAMNEOY 7/ FOEST—-5 &,
EBYTNRUKDRY—VT 77 7 LESHBEMBRE LA LESHERELES
ERUTHTFINFT VIS L,

FEOKRBRMOZY T/AY FORY =T 7 2 FiITESWT, LET
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5 "Further, according to a third aspect of the present invention, there is

provided a wide b udi o signal encodi ng apparatus conprising: per/spe7/00301
.encodi ng systéﬂpggag?@lling means for determning a bandmiéié of
di vision and a nunmber N of division of bands of the wi de band audi o

data based on inputted signal information including 10 noi se fl oor
ot "o et R kb B 6B MR AN lhor e B AR Y
hor e 1 ot oo bl SRR B pme ¥ B L BT W o
g e tor e S L AT S NEOTE AR ER &
LRRESHBERIIESWTEL — =Y VT Y U VFROF —/3—H
V7Y Y YREMERE L. LENBORRATERL SHAEHENE
DH Ty FDEBRF—F IR LTENEN, ERRESWEEY VT Y
VURBEHTA— =% T ) Y IRBEEF LT, RERONBOY T
NRYFDEST—7%22nThHATHINBOX =13 T) VIFR
. | B
TENEOA—A~H 2T Y Y YEROSHAINENBOY TV F
DEEF—IEBBUT. SRBROESEA—F 4 A F— 2 WAT DY
TRYKBET 4 Vo EhHAI '
HoT. 17+ ML DEENENE y FU— b T, BERERIZT
BLTEbBTHNSAF L v 9 Uy T ELBROTGEERBIERT
23, EWRIB L, BN NITOELROELEERETIEORY
PECHD. BAE1 20k HZz ETOBBBESOREEANTES L
SR, REEFEDOILAY FF4 RS (CD) BERSITERSNL
SRS SEHL. BOAL bS5 VART LY b CRRRECEE TS L
HCEZERLRBRUBL L, FRESBA T4 AT~ DESER
BT IRBRERUBLEEBERATI I ENTES,
BT o M 70 348A
1. 2REICHEIERVECLERL -7 1 A BERSHBERUR
F1RIRBBOMEETRT 70y 7BTH 3,
C R2i3. IRERBEORT 1 R I BEBRULEES—F 1 A ESR
BHEOMEETT T 0y /RTH 3,
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15 - audio data into signal data of N sub-bands having the bandw dth of
division and the nunber N of division which are determ ned by said

encodi ng. systwmﬁgps@ol | i ng means, and outputting the resultingpct/are00301
dat a; N sub- sanpllng means for sub-sanpling the signal
20 data of the N sub-bands outputted from said sub-band dividing filter

with the nunber of bits for quantization determ ned by said encodi ng

system control li ng & | HEsihO gy — Mm@-ﬁﬁ%ﬁbﬁglm {Agxesqd‘t-lﬁlg

data; and a multiplexer for nultiplexing the signal

data of the N FBEYTN FDREBFERTY T 7Y VI BFEEZFRTARY FVE
TH5, '

H4ii. B10L#EA—F/ A ESHSEEDE 208~ NItk
FBY TR FORBBBERTFTH VT U rHEE2RTINYG FE
TH 5.

B5it. R10OL#EA -7 4 A EERFSEEOR 1 OBEE~ FO%
1DREPIBI BTV FORME % L FSRFFEEFTERN
HERTH 3,

H6i, B10L#EF—7/ HESHSREOR | OBEE— FOB
2OEWPICE 5T/ FORBEE EFESRFESELTTREN
BERTH 3,

7. Rl OE$EA—F+ HESHSRBEOE 1 0BT — FOE
SOREMICENT. REZEBHTLS VDI + VT VEDNR—FT100
kHziC@F3AXY MUABRRIShAME S hEFSLT 3BSIET
BHTNY FORARFELFERTFAFEETTREMBHRTS 3,

R8It H10L#EA -7+ HESHSEBOE 1 OBEE— VOB
ADERPICE YT FORRS S EFERTFSEETRTRENR
BUETH 3, ' |

RO, B1OLHES 74 A ESHEREOR 1 OB~ FOF
5ORBHAICE VT, BEY FBODESEH 7Y/ BEH=~96
kHzRUBFLE » MU=24E » FOBAIET B4 T FOHE
Kk FERFIFEETFTRARBRSHER TS 3,

R10i3, B10LSEA—F 4 HESHSEEOSE 20MEE— FO
%1OEMAIEOT, LBBRA—F4AF =50 MIH20E w b
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25  sub-bands outputted fromsaid N sub-sanpling nmeans with the

9 signal information, and outputting the nmultiplexed encqqdypdabdor
.wher-ei n sai d éﬁeﬁﬂpﬁﬁgsysten1controlIing nmeans determ nes the nunber
of bits for quantization of each sub-band so that a level, which is

a predeterm ned deci bel value lower than a 5  decibel value of the noise
floor included in the AR RGP F F) 0k Damis i L FE BT BT TREM
' BUETH 5, |

R11it, B1OEHERA—F1 A ESHFESROSE20BEE— KO
£20SHAICENT, LSBA—F4AF—I0Ey MEN16Ew
THEBBECLEIBIT AL FONBFEEFESBFFEETTRRE
BERTS 5, |

®12i3. B10L#EA—74 A ESRELEOE 20MEE— FO
% 3OEBAHV T, LHBA—F 4 A F— 5 OROH T Y ¥ VAR
BHO6kHz TH- TESABRNBENISkHz THBBAIEITS
$TRY FOABFE SRS EERT ARRSERTSS,

R133. B10G#Et—7« A ERFSEROR 3OMBEE— Fic
BBYTAY FORBF R EFERTF S EERTARMBERTS S,

B14i. B10LSEs 74 1 ESFSREOR 4OBEE— i
BB TY FORRFELFSRFIFEERTARBBERTH S,

K150, ERBEFOAVF 1 X BEBRUAZHHEONT 4 27
BEBE, ARBWDAVT 4 R RUAERHEDKT 1 27 DM
HEREOERELRTRITSH S, ’

H16i. ZRBLFKILEADLBRA -7 1 HESHFSEERUR
F4RIERBOBRERT 709 IRTH 5,

B17E. LRERAORT « 2 BEBRULHEA —F 1 HESHE
SEBOBRERT oy 7BTH 3, |

RBLEHT 3 HOREOBE |

BIF. ARBICH 3 EHBEICS T, BELER LAHSBET 3,
1. ZRBIHKRBHEOLBEST -7« HESHFEEE1001
RUET«RIRBBE100 208KERT T 0y JBTHY. B24.
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information, is set as a mninumlevel of code quantization in each

sub- band. In the above-nentioned wi de band audi o signal encodi ng
apparat us, wpoefyoef erably a bandwi dth of a base band bei ng trcI/IROMO6I01
band of the N 10 sub-bands is set to one bandw dth of 10 kHz to 48 kHz.
Al'so in the above-nentioned w de band audi o signal encodi ng

apparatus, preferably a sub-sanpling frequency of a base band bei ng

the | nggst 436‘2&2%‘%%@&)9&?20@1'ﬁﬁ&fé%tlooa@@%@%%ﬁ-ﬂ%r%%
£¥E10040BRERT T 0y JHTHS, IV FRBBEOHYR
VEEREOBEICOWTHNS,
R1iRTExERBEOLSEA—F+ AESHFSEBR. LOEVE
BIRSEBETHrOBHDIDA -T+ ATV INF—IDADEhi L
T, YT AV FEESERI 20k Hz $TETHORFILE » MY
£24FEy b (FUDB, F14+39 70 0P1314 4 dBLULERBER
h3,) THNNT, LRAHENAF —FAAFIINTF~ S 288
BNAT 7 ABEEUTRBMATISLERBMELTN S, BREEYT
Ry FBIZ)IAX7 0T HEBENEWKIIAED /A Xv—-J Vv 2BRL
TEy MUEERTHDT, J 4 ARBUED D DF — & ITREZ WAL
DETHNEIIZTE, DEXBILEBORATFLATREESNE /1 X7
DTRIEUASERDBOE y FL— M HEIDBTSNS, 2. NEOD
BTN FDIEDLBRIBEDDOLEL EHNLDO2DDH T/ KD
BEF— W THEBMOBESE - URLVEREULTRAY -7 7
7 IEREL. LHOTERS v Ly 7 REBA LTHREIEA Y Flv— A
W LT AN LALRBA —F A F— P2 ORE B EAERESHT
CHERDROEy P - MCERBULERFSILTF—5 %285, 0,
LIt &4 750 Fiic, BETRRSLRELIY boE—FBLDS
oD Eb—AIckBDAVR (loss-less) F¥— 7 EBMBEERT
T3,
. BIRFRTRT 4 R/RBR100 21, L¥BA T4 AES
HESRE10010TAFTUIH1 20 o NENBERFSILT -5 icx
LIFEDREBRFSILABRURGESHBLER EXETTHILILX
DERESERE LT, LEEA—F/ A ESESRETH 3 BL(LEE
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Further in the above-nentioned w de band audi o signal encoding

apparatus, pre a sub-sanpling frequency of said N sub- PCT/IP97/00301
sanpt i ng neansaﬁgiiégh%() approximately 32 kHz, 44.1 kHz, 48 kHz, 20 88. 2

kHz or 96 kHz. Furthernore, in the above-nenti oned w de band audi o
si gnal encodi ng apparatus, preferably a sub- sanpllng frequency of a

cqval to 25 sub. Sk A AVER 6 03 U0 BRBHR: T 2R R T 4 = 2
BER10031@. £#F4 2/ 300 RBIMEEESLBLELTE
HESEET, MEBLESICH U IFE OB ESHEABRUELT
ENBEEERFTE LK D TDRSLF— 5 2 HSL LTEBEA
—F4 AESHSHE 100 41 hT 5,

Ao, H2ERTHEEBA —TA+ A ESHESEB10041. %74
ZA7BEBR10031SHAINARFELTF— S 2BELT. BEFSL
F—~ s SNEOH TNy FOESF— 9 LEREH. 94 L3— K5 &
DRIMBEEEENEL. B4 7> FEITHTL. EEREERIISL
TA=ri—$ 7Y ¥ SRERERE LA — =527 Y 7L, NEO
HTY FOEBF— S 2 AR L TERRES T~ S £ HNT 3. it>T.
LEHBA-F 4 AESESEE100413. REESOSEI > TH—
BRADHBIRSEHRTHHNDT - I BANINAESIIRIY T
FEESH®R1 20k Hz ETHEYDORFIE » MIE24EY b (3
Hbb, ¥1+F31 9LV V3144 dBREERESNS, ) £ THY
UTTBEENIT 7/ EBELTHESIET S, ST, BERES T
YFBIZ/JAX70THXBVBRAED / A XV 2BELTEy b
HAEERTEILITED. /4 XBADF— 5 IWEKIWHER 04T
WEIIIZL, Y TRV FDRY—=VI 7 2 5%BEL. ERDORAES vV
T RERA U BHBUL SR - F4 A F~ 4 2 HT 5,

97



10 Al so, in the above-nentioned wi de band audi o signal encodi ng
apparatus, preferably the scale factors of said N redundancy

conpressi ng WRpFmesdee each fixed at least in a unit of programmrlmmoz,ol
signal to be recorded. 5 ' Further, in the above-nentioned w de band

audi o signal encoding appar at us, preferably the signal data of a
base band bei ng the | owest

H1kEWT, ADShBERRA—F4AF— 7o TR, FEL
(i, BERET3ESHMET -/ PRABSELFETETHTLS,
EEEA — 74 AESHESEE100 11
() ABDBF 415N ULTADINELEBA —F4AF -0 oES
BHET—- S 4SEMMTIEIEORVBLTHS VA7 L5185 1 4
KHATEEEbIL, BRODESBA—F 4 A F— S &MBEB 4 3124H
TERETFTINFTVLI442&,

(b) BNURADF s FESERELTHEEL SichhT3REF 4
FREH1 3L, .
() FIRVFTUIH4 20 SHNINBERBA —F A F— 9 &5
EFAFESREEL 3D SHAINET A FESLEMBELTNRT —
S EMNTHMMEAL 3 &, -

C(d) MEB43hSHAShIMET—F W (N+1) BOY TS
YFBODBEBNOY 7RV FOEBTF— I8 T R4 T/ FA87 4
VE10E. |

(e) #f (N+1) BOHT <Y FOESF— S iR LTEhEhFE
SRFAHEH ] AL > TREINEERFIE y METHTH LT Y
Y LTHATEHTH 7YV /B20-0RE20-NE,

() 4797V r820-1PE20-NorSHATNZF—FiC
#UTRETRARSAEERT LTABRDO T~ 5 2 AT 2RHFAR
2811, | |
() #7947V rB20 -0 5HhEh3F—2icH LTEED
25 =NT 75 S THRERBERF LTRBRDT ~ ¥ 2 AT 3 HBEA
Y FRSREB30-0&.

(h) BEFARESE1 11 SHAINEF— SN LTHE Y X7 L4
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band of the N sub-bands is not subjected to a hi gh-order redundant

run length elim ' process executed by said redundancy 10
conpressi ng neé%@ghéﬂﬁgncoded by a |inear coding PCM system Pﬁ%@F%ENBOI

one nunber of bits for quantization in a range of 16 bits to 24
bits. 15 Furthernore, in the above-nentioned w de band audi o signal

o ones Pttt s w4 fow > Tl X AE KO8 PUSS Y e M kst
Charactor Lstics of BrdURE tkck ARER S 0L VYXF I AR cnmno -5

EHDTIARERBI0—1ME30-N&,

(i) AEEG®30~1PE30-NroEAIABF—FicHLTT
UMD E-FRLARERA L TAEROF— S R AT EIY b -
FER16L. |

(1) BE<Y FESHEH30—0RUTY boE—RBH1 605
HEWEF— IR UTHE Y A7 LSEE 1 40 SOESMET— 5 %
HNT LS CEANSELLTRANSBIBD T — 5 £ 2T~ 5
ELTHATARAFTLI41 2 &, | ‘
(K) EBBA—~F A ESHFEEE100 1 OBEENBT 3HE R
FLHEE1 4L, '

(1) BSLXFLBEB1 4%, FeAFTUIH4 205 DEEME
F—S CESUTRELHBT S0, b LS RE—F— F4 4D S0ES
BT — 5 ESWTREEHBT 02 D RAZ RS vy FSW1 &%
i3,

ANENBEBBA —F 4 47— 5 OREEFTHMTH B ESHWET
—9i3, ASEBD /4 XT 0T RT3 BT -5 &, ANESHEO
W75 LEBU, £k, T— KRS S 11, 74 FESRENE,
SETRALE, RU /Xty o E-FEREEANT30ENHET
BF— %80, A4 vFSWI1NaRiBI DA SN &, FBYR
FARBEBL AR, FIVFTLIV 421k - THEARI NI ESH
HF—-7ERRLT, BRRUESHERT—7¢. F—FK-F44 2R
AN ENEE— KT — § SCESWTLSHA —7 1 T EBFSS
E10010BEEMET 5, —F. A4 v FSWINDMID ORI
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20 m crophone and a m crophone anplifier;
I nformation relevant to a sanpling frequency and a word | ength of

t he t nputt edweo gte2dsend audi o data; and

rel evant to noise characteristics of at |east one audi 0 appar at us
selected froma m xing console and an effector, 25 when the audio .
apparatus is used.

REPLACEMENT SHEET,

06 AUG 1999

nrEa. HEYAFLHBE1 43, F—£- F44EALNTADER
1 ESMBT ~ S RUE— FIBHT— 7 2BR LT, CAUCESLTEE
B —F 4 AESHERE100 1 OBEEHET 2. TS R57 L5
14 OBERNBEERLUTOED TH S, |
(2) FEF(FESRESE] 3KLEWTHEF+ FESLRETIDE
MOWE

(b) #7750 FAR7 4 V5 1 01251 BHRBROBE,

(¢) #4742 FYrB20-0PHE20-NizEH 3BT » b &
DBE. |

(d) BEFRARSE1 14BHESE30BHORE.

(e) BE/Y FHFERNESH30 - ORULEERB30-1PE30-
NIZEBBRr—NT 77 5 DigE,
(f) TV IOE-FER16EMESLEHBIORE.

Kk, RESNEESHET - S RES L A7 LANER1 405N TF
FUo41 2iclhEnG, |

&5, LBEA—T 4 AESHSER100 10 SHNENBHBL
F-glk, k74 R/EBR100 2N Sh, SERFSLT S OR
BESIETIRI/EBE100210k-T, BEROLBEA—~F 44
EERGRETH IBELNESRATHEIXT 1 X7 300REEH
3. T, 742230 0ADERESER20%T 1 R/ BES]

003tk TEBAELTBEESE2BT. AT+ RI/BER10031K&-

TEEE%#BEDE?&?—?%&D&bTI%ﬁ#*?4#E%ﬁ%
#E1004KHhT 5,

2RI ERBEA T+ A ESESTEE100 44,

(a) ABENEREAF— s> oBSHET - 2HARNOSESHRE
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Furt her, the above-nenti oned w de band audi o signal encoding

apparatus, pre
di t her si gnal

o

J urther conprises: an ﬁﬂﬁ%ﬂkﬁgn

“or for generating a di t her si gnal havF

m nute | evel for reducing an interference 5 bet ween a quanti zation
noi se in recording sound and a quantization noi se i n encodi ng by
di spersing the interference, and addi ng the dither signal to the

‘npULted wi de band faudCRdaHAL THE ¥ A7 LSS 4 IHNT 3 £ bic. B Y OF

E{LF—F IOV TIRNEDY 73 FBOTEBNODH 73y FOES
F—FiiBELRLTI o E-EBBBOO6ICHNTETINFTVY
¥50&.

(b) FINFTLIH50hoHASNZERENE (N2 1) 047
R FDEBF—SIRLT. =¥ hoP-FERBLRPOL, bot
~HEREEET L TABROF— S EHHTHIY boE~HEE56
&

(c) FINFTUIH5 0D U INZEESY KDY Ty FOE
BF -7 ItHLTEE /Y FRERABH 30— 0 LRBOASRBEEEF
LTHEB®OF— 5 2HhT 3 EE/ <> FESRERE 0— 0 &\

(d) =Y bOE—~HBR56MSHUAENEEF—FITHLT, FEY
A7 LEBB5 4tk > TRESNBE RS — AT 75 9T, REERS3
0-1/E3 0 -NERBOTEETABERT L TRERD T~ 5 ik
N BREATHE 0— 1HEEO0—NE&. |

(e) EBRME0-1NEE0-NISHNEINSZF~F ISR LTH
BFARSE] 1 LHEORETARSABLER LTABRDF -5 %
HhT2RETFHESSE51 &

(1) BEAY FESLERE 0- 02 SHH 3N B F~ I RUVBETR
HMEB51DoHIShEETF—9%, FEVAFLHPBWS 412k
BEINBEY VT Y Y YBERTE— =427 Y VY UTRERDT
— S EWHT B ==Y T Y TBTO-OPNETO-NE

(g) A—r=F2TY v yBTO-0NET 0-NdSHAShBHY
(N+1) BOF— 9 £ AR LTAR LALSBEA —F 4 47— 2iH
TBEYTNYKBRT4NY 52 EL
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Furthernore, in the above-nentioned w de band audio signal 10 . encoding
appayatus, preferably the base band and at | east one sub- band are
cated so WO 929549 r espond to respective channel s of PCT/IP97/00301
mul £i-channel of a further apparatus. Al so, the above-nentioned

w de band audi o signal encoding 15 apparatus, preferably further

rises a linear predictive encoder for reducing a peak spectrum

o onebs o CELCICY (P RO BT W 5 20 ARSI BIEM B ua7ep 500
data of the N sub-pandszeit iy SHiEs 4 4 5183 S N S SHBTE 1Y LR¥ A

SELLT. SEMABEOEBRA —F + 47~ S EHHBT 4 TER
LTHATE-NFTLIY 46 &,

(i) FIANFTUIHS0DSANShBESERT—5 &, F—H—
FASZRMWTAHNEINZE—FERT—F &ItESWT. EHEA—T 4
AESHSEE 100 4OBDFEEHBTIFS VAT LENNS5 4 L4H
23 |

FELR7LEBE5 4 OBAENEEBRLUTOED TH 3,

(a) FRVFTVI450iKEH3HBBR < FOBE,

(b) = bOE—HWSH5 6 2MEELIHBELORE.

(c) BE/AY FESHEE6 0- ORUAEETHE60—1HEE0-
1Nu$ﬁax7—w7799®$io

(d) BETRESSES5 1 2MESL2HBFHORE,

(e) A=rS=%>TY Y rBTO0-0DETO-NREFEY T Y ¥
FBENORE.,

(£) #7780 FART 4 M5 5 215V 2 H8HE/ Y FOBRE,

B, FELXFLAMBBS 412, BERESINTHSESMET—5
EZINFTUVIH46ICHNT S,

LD LS5 c. Mk I hAZRBEICEN T, EWOBET— FORE
koW TRESEE L TREICRNT 3, |

T, AXBHEICSISH 1 OBIFT— FOLBRA —T 1 A ESH
EH£E10010RSBHEEENT 3. H1s0T, 7, HRE 2
45 FSW1daMictl DRI Sh. F—F— ¥4 42BVTESHET
— S RUE— FBF— s BANSh, BEEHT—7RFS VX746
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20 Further, in the abové-rren_tioned w de band audi o signal encoding
apparatus, preferably a discrimnation signal representing the f
that-the ti neawop"r’@ﬂ¥‘f?tive encodi ng process has been executed byais;gp 7/00301
| i near predictive encoder on the signal data of a predeterm ned sub- 25
band is attached to the encoded data by nultipl exing the

REPLACEMENT SHEET —i2 s =

06 AUG 1999 BE14IcADhENE, CHIIEELT. FSYATLHB81 413, L

HD LS BROBEREEFT I ANBTF 4 1D SANSOBLEHEL
—F A F—-413. FRBEEICEVTR, BXE. 240kHzoY >
FY L BERE. 24K 5 FOEE (RZ1F—FSRHOE y M)
EEL. FINFTUIH4 2RUMBBL SEALTH T FART 4
NE10IcANENE, ST, LERESHERT -7, AAE, UTO
MHBEND, LRGA—F 47— S OEBRBD XY YA BEE J 4
Z. 245 TVIDI 4 XURVRUA/ DEABOHHS OB/ S A
—HESWT., EYLRENBEE, YTV F24kHz B0/ (X
S0 EERBHELT, )4 X7 DT HRT— 5 EADESERNET
— LR END, i, T— FEEF—FLLTHR, #—F—-F44
£ANT. B1OBEE— FTLESEA—F 1 4 E— FOFSLBBOE
REESTIHMBUANEINS, CHhoDESIETVTIFEV AT LH
BE1 ATV FRRT 4 N5 1 0DREEFT I $ 7750 FHRT 4
Vs10k, BIAE, BE/SVFBO EH TN FBIMEY TR/ KB
4%5BUSEDSY FOF—4 ($Hbb. N=4, ) KEBEA 74
*F— 4 EHRANT B,
| R3i. H10n%EA—74 AESFEEE]00 1085 1 08T
— FIzB3 34 TR FORBFERUY T YT Y Yy HERTT AN
7 MURTH B,
?7NyFﬁﬁ74w910nshr\ﬂ3(a)nﬁixét\gﬁ
KU FBORESAEMONS24kHez FTHRICRES O, 4TV
FB1RESHAEN24kHzH54 8kHz ETORBMICRES N, U
B4y FB2o# 7,5 FBA4E TRENFNIER2 4 kH z@ic
120kHzETOBBIZABLTENG, ¥ TNV AT 40510

33



12 di scrimnation signal wth the encoded dat a. Accordi ng -

to a fourth aspect of the invention, there is provided, a w de band
audio si gnal weentsisang medi um 5 wher ei n wi decirarsh/eosoi o
data is divided into signal data of a predeterm ned natural nunber N
of . sub- bands, wherein the nunber of bits for

quantization for sub- sanpling of each sub-band is determ ned based
on noi se fl oor 3. FE LR BNV FEO 20 RA—A_—fETRIBZIYT YT

£ (aliasing distortion) ¥ ¥ Y ENT B3PI, SIELIEDA ~
W= T VMBICLDRY T2 —XBRI S =T 4% (Poly-
phase Quadrature Mirror Filter ; KI'F. QMF &5, ) THEEh 3,

KT, B1EH3ZRVTHRETE, Y75V FART7 405100
EE/U FBOOHHF—YDESRNY bE, B3 (b) DB &L
2, B3 i1ck32fovsiBQMFOA—R—H3 7Y UV SBEMTHY.,
384kHzZEBREING, 4TV FAHT 415 1 0DBESY KB
0DEAT—~F R $7H TV I/B20-0IC&->THTH T ¥
YREMIsub=48kHzTHTH 7YV 7E8h3, $TH47Y
YHEANEF—IDESARZ FVIRIS (c¢) ODEBET—~2SBOICE
MmIhz, B, €3 (d) . ®3 (f) . ®3 (h) RUB3 (j)
czhEARREAAY TSV FB1. B2, B3RUB4DF—50DIE
BRNY PV, BB~V T VT vYEh, ThThRS (e) OS
Bi.®3 (g) ®SB2.H3 (i) ®SB3RUE3 (k) DSB4
Fahd, B THYFDEy hb— FREZAZhYTHUTY vV RE
$=48kHzTHroRFLEy ME=24E» +TH50T. 1. 15
2Mbp s THD. BE/Y FBOOSHY 7/ FB4ZTRA LARX
¥y bb—1E5. T6Mbps&id,

B5ii. B1OLRA—F+AEERSER10010%1 08T
— KDE ] OERBICEY 34T FOARSHEFTRTFIFEER
+TRRNEERTH B, M5 IHVT, kAEMRESARMERL, D
SEHIIESLALEEL, SOREREIFSE » MIERT. J0XH
CEELBAIL. F—BADERICRSLEETHEHADT I HAN
éhtﬁuﬁ#iﬁyF@E%ﬁﬁél2QkHz§?mﬁ\#ov7ﬁ
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i nformati on of the wi de band audio data so that a level, which is a 10

pr edet er m ned ';Pﬁg“val ue lower than a decibel value of the Noi SE1/3P97/00301
floor included in e noise floor information, is set as a m ni num

| evel of code quantization, wherein the signal data of
the N sub-bands are each sub- sanpl ed by the det erm ned nunber of
bits for quantization, and 1 erei n encoded data

obt ai ned by mul ti pléhfﬁiﬁrﬁ’.t v ME%&QAA é'i’)f*% st Farpréa i ¥ & 1

rmdiom S N b A B RN  On B S B Rab AR SR B B

provided @ SnAT A EBEFRILT B L TE B, COBRKENERELAEL
T BTNV FEBOTF— Y ESRAREBEE LT, UTO425055%F
itk XV AFSLETIe

7. B1OKER. ANESD/ 1 X7 07 2T hH-> TEELER
BOETELEWEIRTELETHS, EEDENRIVARETD
REEETA TV TOBBEDLY, NEXRESOREI 1+ 90
VY URBERBES LTS, 120dBBETH3, 4. 20kHz
BE100kH z OREHBHTII. A/DERBOBIMNBE LKL
BO, FAF Iy JUUUBESIBRCUD, F1F 97 LIVELT
8 0 d BREDEFEN LN TH S, SHOEHNUREIMBEINS
B, BEREPHIER— A THELRENE EFAEND,

6. B10LSEA 74 AESHEEE100 1081 Ofifre
~ FOE 2 ORI B 34T FONEH L FERTLHRER
TEREREEETH S, H6IB TR, LRUASEORERBICHY
BEBBA—F4AF—IDNE /A XTOTERTEEDR, J4X7
D7 ERT— S EESOTRESRTFAORE VAV ERE LEAIERT,
B 6 BV TR FREUKTHIZE 5 & RHICEE L,

HEVZATFLSER1 413/ 1 X7 0T HBTF ~ 7 B SOTEY T/
Y FicBU 3HEORFLE » MIEREL T, RELLBFILE y MK

RESNBLSEFTH 7YV /HB20-0NHE20—- 42687 5.
XE/Y FBOR. #EFHEDOSD7+—7 v ROFHSERLET #
—2y MEEBUTRFILE y MUE24E y MCRES NS, BTILE
MEELT, #BI20Ey FRU1BEy FHBRRAKLTH B, Y7/~



20 i de band audi o signal recording nmedi um wher ein
.a bagdwi dth of division and a nunber of di vi si on of bands of
inputted w deWE9MRIs4di 0 data are det erm ned based on si gpet/yk@Evodsor
i nfgrmati on of the wi de band audi o data so that only a signal band

incfuded in the signal band information 25 becones a band to be encoded,
FBl1REWLWTR, IHICEYTIHBEONE /1 X7a078-105DH
E-115dBTHERBI. FSEBFIL/ 1 XH—132dBUTH
BohBLSIEFILEy M2 2 Ky EREENE, 05 M
BE/AX7uT7iH20dBO—200%b5T. B ERAF 9w THA X
DEy MEERET B, CHIIRE/ A X7 070 FicBbhiEEET
ELERICHBIT AR THE. ARIILT. ¥7{V FB2REHT
N/FB4DBFILEy MERENEHR20. 18, 16F w picizES
h3, | |
BFLRAT » 744 XTHEZRFILE » MIRNE Y 25 LABEO O
THEDT, RERUTHOLT 05 LU CHERICTS - 492
Lo ShODBRFIERT v 7494 XIMBRZBFE » MRS ETT
HREBUES TS L LORAMBSEILINE, YTV TY VI8
20-0TYE20-4BADShBESF— s 2V THUTY ¥y BEM
fsub=48kHzTHTH4 V7YV LTEREREFTS &L bic,
tRFEORFE y M EEFTINBROT -9 EHATE, 0L
Ke—UVARRLOD) A XBRATIH D OF— 5 W INEEES Y
TRV IETEHILIcED. REVRAFLEED /1 X707 HBL
£ AERDVBO y FL— FERDSTE, BEITETSMTEY T/
FOESTF—-2DH/KRE > FV— M2, BE/AYFBOIZBWT1. 15
2Mbps&#bh, +7XYFB1ick T1l. 056Mbps&ib,
471y FB2icsvT0. 960Mbps &b, #7.4FB3icH
WTO0. 864Mbps &, Y7/ KFB4IKENWTO. T6 8Mb
Ps&id, #-T. 84BKEy bL—}+i24. B800MbpsTHDH.
B5i2R$xOEy bL—F5. T6Mbp sD#8 3%ICHIRTE 3,
ERBFILONBFOBESITREFIIMHURNIIENT, ESOTRAERK
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13 wherein the inputted wi de band audio data is

di vi ded , X i I gnal data of a predeterm ned natural nunb
sub- bands," wosngs@ wherein a scale factor for redun {&7100301
conpressing is determined by detecting a signal peak level within a

predet er m ned 5 tinme per| od of at |east one piece of signal data ampng
the signal data

the signal data of ﬁl&eﬁsuﬂ)t %ﬂ\g\l'\ilgl\]‘éhﬁ‘%& bTE%ﬁﬁé@ﬁr%%ané?ﬁé%émé
PECAMBT IR RS SARNPY. « AV T L
4 2ENLTANBINBERBA —T4+FT-21C0 LT ST 4 ¥E
SREB1 3> TRESNEHMEED T+ FESEMER4 310
DIEL. EBBA—F4 A F— I ESIBVTEED/ A XRRY b
EHMOoTIEREL-T, SOEBRYREZHI LN TES, K- T,
HEF1YESRES 1 3D SBNINE T FESEERBA—T 4

—JICMETELIITEMELTHLN,

. FTSUTY U rR20-1DE20- A SOHNT -5 icx
LT, FE LR TBRERS30-1E30-40FERHREEH 3
RHORNAEE LTREFAFSSE] 1L VEETAFSAEEERGFT
5, AL FARSHEL 1. PRERELFSATE- LIk Y, EHERN
7 PVDE-7ZMABERERL. JhiCXD, ESANS PASHH
EREDPEIOBRBRBENOBEICARY FEFBIZTAIEMNTES,

ROT, #7407 U /820 - ORUBHFHFSEL 1050
HF-Si3EhEh, BEY FRERAEH3 0 - 0RUARESNES 0
S ITVE3 0-4EANS B, BEAY FESLEES 0 — 0 BAAL
BBA—F 4 AT~ LA—-OBE SR —NT 77 9 %ET 5,

wic. E2OFEIIOWTHET S, AEERBW30-1HEZ0—N
BEHT Y FOBBUSAOE -7 £7 075 ARG TRIFERME
RELTRY— 7 77 SEREL. ERE S ORES ¥ LY 7 28
ZHBR L. EiEy MIRATAY - V7 7 7 7 EZABOINT TV Y
m&bﬁﬁﬂ?ikbr%ﬁ?éo:o&éubrﬂ&ﬁiyuyﬁz¥
~92FERT 5o

K. AEFRR30-1PEZ0-NIZX-TREIALRr—V7 7
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10 ased on the determ ned scale factor, and

wher ¢i n encoded data obtained by nultiplexing the scale factor with
t he fencoded dWC97984%utted from sai d redundancy conpr essi e/ sdsS
recprded on said w de band audi o signal recordi ng medium 15

Furt her, according to a sixth aspect of the invention, there is
provi ded a wi de band audi o signal recordi ng nmedi um

e A s SR S IBETER P T s AT R
RBILF— 5 EBBRr—NT 779 EETAFTUIH] 212 & D145
BEELLTH &L,

S 5IBIOAEIONTEET S, T D E-FER1 6 RTEE
BWI0-1DEI0—405DEY 7Y FOES T~ £ FHE OB
EMTEY > TEOBTRAS/ S5 — L ORBRRICE LTEEEREL
REBRREMEE L. - OERBIESOTF— S EREFS. BAT L
BEGENEER L. EEFOB b OLRROICERT 5 & 5 AGLE
{75 COXIEMBRTBI LKLY, FSETF— I ERDEETS,
COERAETEONLERT— Sk, T bOE—HSE56IHLS
NEZVEMEILVTOF— S 2 EHTEB0RAVARETH B,

o, PR, TV POE-FS81 81ZRRAT. B16IRTLIK
ATEWE]L6 a2RATHEL, ZOBAR. B4 T FOESF—
zm%E%EwrzbU—Ak%ﬁbtAzﬁﬁovx—Ey¢74w5
THESBOT 153 v ) VY VERRT 3. MEEHM BV TR, B
20y tot-FEH50. B1TIRTESC. ASHEES6a
CEEH®A SN B,
 REEBOERERSET A OVTRET S,

73, N1 0L$8A -7+ AESHESE100 1051 OBEE
- FOB3DREMIZENT, RERBALS VDT + VF L ED/S—~ |
T100kHzkBTBARS MHBRENBRL - HERSILT 35
BRBFBHTAY FOARE ERSRT S EETTRERSRET
5%, RTOBREBEREXRJH LS DT+ VT v EDEBOT 0SS5 A
BTE—J&RBA3URNESay PLEEDDTHE, CDEHICEHRRT
B100kHz 2 TORAMBAINS DO, BEMNEEICN B I8 -
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20 based on signal information of the wi de band audio data so that only
a signal band incI%%ﬁggin the signal band information becones a

to be encoded,

band
wherein a nunber of bits for PCTAPI7/00301

guantization in a natural nunber N of sub-sanpling neans is
det erm ned based on noise floor 25 i nformati on of the inputted wi de band
audi o data so that a |evel, ' '

T EQZANVF—HRLTIEBE 55, TREAH30-1PHE30
—4RENFNDOY TR KDESF—SItBIE2E -2 URNIZEDTL
TRy —NT 7 I FERELTLHARS YLV 7 AEHBRT B &0
NEESTF— S %2ERT 2,
BTERTESE. YTV FBIORY—V7 7 2 # I3 AIRES h,
4T R FB2DRY =77/ Fi28iIckESh. ¥ 7> FB3DR
F=N7 77731 2ICBRESN, YTHAYFBL4ORY—AVT 7 513
13icBkEIND, THDLE, AXBBRDRAyr—V7 77 7 3HIBE »
FETT, CORR. Y7/ FB1R22Ey bhD4Ey MEIBRL
T18Ey FTRERFT—72RTIEU(KRTE 3, AT, ¥7¢
YFB2i212Ey bT, #7/SY FB3iXTEw b T, # 73X FB4
R4Ey P T2HBT— 722 BURLICERATE S, LU LOFS
EEDAVAFBIENS, ZOXSIRY—AT 77 FHETORLR
HELLEF—S 3. CEBLRRBERROEILI k> TLL L
Lic2 85— 4 OETHETSH 5,

ST MTIKEYBBY TN FDEBT—IDEEE » b U— M3,
XE/Y FBOIZELWT1. 152Mbps &y, #7/¢FB1itH
WTO0. 864Mbps&ih, $7/5Y FB2ikwTO. 57 6Mb
ps&tih 47XV FB3ickvT(0. 336Mbps&iy, #7<
Y FB4ickT0. 192Mbps&is, #-T. B&RAEy bV
~ 3. 120MbpsTH3, Zhid. B5IRT/ A X7 0TRY
SYLVVTRAEHZLLEWVBEDOEYy PLU— 5., T6MbpsDHS5 4
RIHETES, COER, 2F + VRVDF— I ESOERE v bU—
Fi26. 24Mbpsé&iioT,. SD74—<v FOMEEHHIYTLERT
$%56. T5Mbps BRI,
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14 which is a predeterm ned deci bel value | ower than a deci bel

val ue Jof the noise floor included in the noise floor information, is
set ag a wo s29848um | evel of code quanti zati on, PCT/IP97/00301
whergin the wi de band audio data is divided into 5 signal data of the N
sub- pands havi ng the determ ned bandw dt h of di vi si on and the nunber
N off di vi si on, wherein the signal data of the divided N

Qught: zation. and B8 BTCHREAFEHEERPT0 U 1hF 1=
muftiplexing the _ woye g mgiiicsid 54750 KORRBE L FERFIHELR
TREMBUERTS S, 22T B8R, 75 v 7 BRITSVLTHELL
FTEBBIIOWT T2 VFVEDRR—FDARI MVEEw b - F DB
FERT, WEVATFLEERE, B7 LABERESNAOT/ 41X 70
TRUFSEBFIEE y MEIRE—ICBETE ENTEBIN, HLS5 LS
EILHBULTHEEDOE— 7 ARS P VMEND T, TES VUV V¥ ADE
BHRH—BAE 0, BBIEBOTHERTFILE y MULEREy | b
MrehEh, Y7y FB1itsWWT165Ev /0. T2Mbpsé
MO, #7<YFB2IEBNT8Ey /0. 384Mbpsehin., #
TR FB3KEHBNTEEY /0. 24Mbps &b, 474 FB
4ITBVTAEY +/0.. 192Mbp s Etid, #>T. BARKE
bU—1}22. 688Mbpsind, chRESKERT/AX7aTR
UV S 2AERELIEVEBEOE Yy FU— k5. TE6Mbp s D¥4
THICHIBTE 5. ZORR. 27+ XNV TH5. 376Mbpsifio
T. DVDOS O MTLBRTHB#6. T5Mbp s :#8X. LRESTF
—~%%DVDiREGT 2B, ERRMIN2RMELIRBNID
Ehz, |
PEOEBEEIIHNT, BE/SY FBOII>WWTRESET1. 15

2MbpsOEZLLADR, MBEEREBEOA~F+ A EBT 2 ~7
FASDOF~F4 A ERT+—7 v MERA—KREINTLILHTH
B0 SD74—~=y beBWWT. 3TV VRABEMERFILE Y b8 E
F ¥ RVBOBEAERXROR1DEYTH S,
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10 signal data of the sub-sanpled N sub-bands with the signal

i nformation is on said wi de band audi o signal recording

medi um ' ‘{ﬁg?/(&)r ?ng to a seventh aspect of the present inveﬁﬁ%’ﬁ?’mml
there is 15 provi ded a wi de band audi o signal encoding and decodi ng
apparatus | ©oconprising: ' a w de band audi o si gnal
encodi ng apparatus; and a w de band audi o signal

decodi ng appar at us, 1 wherein said wi de band audi o

signal encoding 20 aratus—conprTSes:, encodi ng

system control |ing Tdhgs});f'bl’/ﬁ'ﬁﬁﬁ nih8@ kHz, 96kHz
| BFIEY ML | 16Ey b, 20Ey b, 24y b
Fy 3 IVE IDBESF+ RN

2 THRBEREOAM S, BE/<> FB 0% LRER]1 Ohh5RRT
BESICTHIEMFE LY CHITE>T. SDOEKT 4~y h&
BENSNVFDT =29 2R BOT +—< v FELTHOEN, BE
KUFBODESF— 5 4BET S LHNTE, SDOXEKT +—7 o b
AETAEER L. AERHEORF 4 2/ BER100 2 LOMOER
BEERTEILNTES, THOE, B151R7T&5, SDOESE
T+—2y MEHEHETAREBFDODAVT 4 RIBLEEX R T V1Y
—Tb. ARBBEDLT 1 X2 ORRES ORI — 5 i SHEBOD
FosAMOBUTEETE S ELSEREDNETNE, T, KEKE
BOXT 4 A IREBE100 2BUKT 4 2/ BLEB1 00 32MAARE
74 RV RRELBTHIBNAT 7474 7T V=TT BT, S
DOEET +—7 v F TEGENERREFOAVF 4RI DA —F 4 4
ESBERMEEE Y FABHARERH TS 2 TENES O, 0B
&\ BEIRMEKRBIIBERTE 3,

R4z, B1OLSBA—FIAESHSEE10010820%FE
— FieBi 54 71 FORBFERTYTY v 7Y v FEBEERT AN
7 M VRTH B, B4 (a) (RTESIc. BE/SY FB0AESRER
48kH 2% COBKICREL. $7<  FB12ESRAM48kH2
PET2kHz OBBITREL. LY 7T/ FB2h54 /<Y FB 3
FTHER24kHz 82120k H 2 2 TORBERET 5 & 5158
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bandwi dt h of division and a nunber N of division of bands of the

wi de/ band audi o data so that only a signal band included in the

si gdal band iwbenmasdsbon becones a band to be encoded, based on pT/3P97/00301
i nputted signal information including signal band information of the
REPLACEVENT SHEET

AUG 1999

15
Xh3d, QMF TEBENBY TV FRE 7405 1 0DF —"—H v

YU yRERTovsE384KkHZIBET S, 75V KRR T 4
WZ10DBENVYFBODEDT-7DESARZ PVIEE4 (b) (2
RT LD YEBATF— %2707V UV REHIsub 0=
96kHzTHITH TV T LEESIARI FAER4L (¢) FR7,
SDEI. BENVIFOEEBF -9 2BBF -2 i1c&#RT 3, EHIC.
%752 FB1. B2RUB3OESRNY bAiEheh. B40 (d)
B4 (f) RUE4 (h) OEHE0D. ¥ 74TV v FRBEE s
ub1Ef sub3TEBASTHLTY VI LERNS MARERE
hX4 (e) . B4 (g) RUR4 (i) D&IITRB,

N9, B1OL#EA—F (A ESHFESEE 1001081 O%iEE
-~ FOE 5 DERFlicHT. BE<V FBODESEY 7Y v/ AR
B=06kHzRUBTFIEy MI=24Fy FOBBIEEYBFT <Y
FORRAELFSBF AL T T AENSERTSH S, 2T, B9
REEBDANRY PKBHTAENH LS VEBEDT + VFVE/S—L
DEBEANTIBADE2OBIEE— FOLBEAF —F 1 A ESHSE
B1001650 58S LERALTT, B0 ORBRORTELRERA—F 4
A F— P EAALBA. BARKEy bLU— 23, 36Mbpsén
B, COELLERLAESDT 4 —%y FOEER DA TLRTHSE2F +
V$WT6.75Mbps%EiUh;

®10i. B10K#EA—7 A ESHSEEL0010%20B1F
- FOE 1 DEHPITE T, LREA—F4AF—FOE » FH2
0Ey hTHABEIBIF 2471y FOREFEEFSRFAFEER
TRAENERRTHS, ChoORHT-F%/ 1 X7 0THBT -5 &
LTHF—K—=F442BVWTAH L. ThIZESHTHS Y AT AHEE
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I nputted wi de band audi o dat a; a sub-band dividing

filter for di
of a-predeter

\% utted w de band audio data into sig
n&ﬂ%@ﬂﬁgfural nunber N of sub-bands having a ggk&&?@@ROI

of division and a nunber N of 5 di vi si on determ ned based on inputted
signal information including signal band information of the w de
band audi o data, and outputting the resul ting dat a;

N sub-sanpling mear 4gr, st Saaf O3yEl e BhaRE-F{L 07 &k 2aRE I SLhC BIF SIS

sub- bands outputted from said sub-band dividing 10 filter, respectively,

and outputting the gesqlt BF#ad M3, BE/XV FBOZSUTRTOY TV FiC

BT, BA20Ey MERESHB, COBBORERAE y FL—}
i212. 832Mbps&t3,

H11ik. R1OLE#EA -7 AESHFSER1001 08208k
£— FOE 2 ORMEAICENT, EREA—F4AF— 70y FEA1
BEy N THABBIIEBT B YT FORRFELFERTFIIEET
TRENSUERTH S, COBLICEWTIR, BFLE »y PMIT. BEAN
Y FBO£SLYTNTOFT/¢Y FIBLT, BXL6 €y HBEEN
3., SOBEDLERAE Yy FL— 12, 208Mbps &3,

B12i, R1OL¥EA—7 A ESHSHEL 00108208
E- FOEIDEHRPICE VT, LEEA-F4 AT —-9DTOY 7Y
Yy BEMHO 6kHz TH-> TESAEMSRN48kHZz TH588
BB BT FORRFELHSBFIFELTTBRRBERTS
5, COBEILELTR, F—F—-F44ZANWT. ADESTFERET
~9EADLT, SHRESHWTHS VAT LHAM 1 412, FiEOY
Ky FOBBEREL. RELAEBEY TV FART 4 V5 1 0RT
$THITY L IB20-0PE20-4IREINS LS5, 4Ty
FRAEIZ 4V 10RUITH T 7820~ 0T9E2 0 - 4 ORpfE
(58T 5, £/, BEAYFBOEY T XU FBIKBICEy M8
WTHTNY FB2NEY T FBAITRE y FEBIDSTRNES K
T3, COBSORERAE Y FL—1i22. 016MbpsTH3,

R13i3. B10L#HA—7/AESHFSEEL0010E300%
E— ikt 34710 FORANS L FSRFFEL R BENSYE
HTH3, B13it. EE/ > FBODIESARNSRE0MNEL48kH
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N redundancy conpressing neans for determ ning a scal e factor by
detecting a signal data peak level within a predeterm ned tine

peri od of. t hewdo gmws4sdata of at | east one sub-band among gc9rpY700301
sub- bands outputted from said N sub-sanpling neans, 15 executing an
elimnating process for elimnating a high-order redundant run

| ength fromthe signal data of the N sub-bands based on the

The N Sub bans. o B LY S5 B9 SARRE ACBRORL T 2 0 k Mz PR
Sronal T Gk A R AN AR A MR L Y R R R
5%, |
R14 B1on#Es—74HESHSEE100 108408k
T— KIZB 34750 FORRF LR ERFILFELTTRANSYE
HTh5, B14icH51T, BBV FB0OESHEEEEE0VE2
AKHzIZ@EL. 47/ FB1O®BE24kHzPE120kH 2
CRE LT, TADBAH 200/ FIZHE Ui ML L1 ST AED
NOBTHE, ChitBTIRALHBEEBT 3, _
g7, R1IRUR2ERTE510. LY boE—FEB81 6ROV b
DE-HEB85 1 EWAA LItk XRBHEOFEF -2, E
BURZETIELLIT, TWERTHIDOTORVRADEFHESILTE
CBEVIYBREET B, | |
DIEBBLA LS cMBIhAZEE Y FOESF~5. NEQOH 7S
Y FOBEEF—5, NBDFT Y KILB B3RS — VT 7259, 74
FESEMELAHBIERTRIES. BHFAFSHELLRTRE
EE. TV eE-FEELAKBEHERTRIES. =V toE—F
SROLBREOWELRTHNESRUASERE LHBOERTHI
ESHEATNFTLIV] 2ROAT ) E—BRML. 2T Y2 SER
F—sERBMUT. choDF—F4AIEDVDULEDORT+ R 3
OB TEALDORMEDTF~FT7+—< v MCERT LI IKHSH
SENLTBEAEINAFBIT— S 2RT4 RVRBHE100 2iclH
T3,
#F4+ZIRBB10021. LEBA—F/AESHFSEEL1001
DINETUIH ] 2 S HA SN ERBLT— 5 ICH LIHEOREH
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conpressi ng nmeans,

wherei n said.wide
- . W09

16

a

and outputting the nultiplexed encoded data,

a demul tiplexer for demultiplexing signa

and
{Eﬁ&&aﬂd'o signal decoding 25 apparatus Conp?b§§?%ﬂ%ﬁ°l

SRBERURGESHEBAEL X £EFT5C LI VESESERE
LCHZ(L RS S BATHLERT 4 27 30 0 CRET 2EETH-T.
BlcRT&oc. RBREE101LRET oty 9102LL—¥F
AF—F103EF4 R/ BBBML 04 LEMAB, ST 742
2300, FLA300h%2HL. DVDRBZ +—v v FitiL:
HBTF—57+-2y MIERINABEELBORLT + X7 TH- T,
74 2/EEE100 2HOFTORBHUE I HE TN TT 1 7 BH
BE104ICtERINS, REFSE101E, EBEA—F(4E
SEEEE10010IAFILIV1 20 OHHShERSILTF—Sic
HLUTHEDLS —HTESRI & 2EBTFSMBERFT LT, BRI,
Y5 LSS EBIL T~ s 2 R8T oy ¥ 1 0 2iHAT 3,
EETotyH102BANINEFSILTF - ERRESEAL, B

 GESEMEL. MELLEEESELV-¥F1A4-F103ichTs,

L=¥F 44— F1031, BETHLHORGESIHE > TERSNE
L—YHEREL. BRENE<ERF 12230 00BFTV—FE
BHT52810k 0. REESERT 22300 RET S,

K74 RI/BEBL003E, £F4 27 300 RBEINLRBES
B4 LTBAESEET. SBBAES TN LIHEOBLESMEL
BRUBLEENER EERFTE LI OROFEIT - ERET
BEETH->T. B2EFTLIK, L—FF 14— F20 1 LHRHB
202LBET Oy ¥ 203 LBEBER204E7 4 R BRRN2

Q5EEWAB, TIT T4 R7300KTF4 R/ BERL003
MOFEOBELEIIBESNTF 4 2/ RBRK2 051k VEESH

. L=¥544-F20 13, BEOLDHOELBHTHL B#tL —¥it%
RELT, BESNB~RERT 1273000538/ L—VHERS



natufal number N of sub-bands and noise floor information fromthe
mul th pl exed encoded dat a; N redundancy deconpressi ng

~neaps for Wo 97esapr essi ng signal data of the N sub-bands r GRGRARITOEION
: executing a redundancy deconpression process on the signal data

t he N sub-bands based on the noise floor information, and

oytputting the resulting data; N over-sanpl i ng neans

b bande. ot put 1ot T B O B e 0 2 N
respectively, angegubhpett QrmiiEgIRERE L. ThEBRESIIERL, LREKE
BAEET 0k #203RENTE, BETOEy¥20 3id. HHR
HABEETLTAD SHEERESE NVRABROF VI VT — 5 CE
BT5, KOT. BEESBE2041. TRENEFVIAF—FITHL

CREFSE1020REFSAEL HYOBEHSNEERGTTAC L
ih. LRFEDOTS —TTEDORBD/SY 71 £RELTTORFRILT
S EMOMUTLE A —F 4 HESHSHE 100 41SHHT 3,

BERZTEART 4 22 3 0 012BV Tz, DL ELZOFTEIH
EREIBREN. C I TH1ORNBLNET—5 "0 L. B2
DREHENEHT—5 “1" 27T, HEF—5 "0° X "1" £E&
TBLER. ThEhE ] OXRERIIE 2 ORBED L—¥tt, B8
ENERERT427300055BHV—FFIA—F10305R
HEh3, 2LT. BREORHRE. L—FLOBELR > TH 1O
XH 2 OWIH B, —F. BHF— 5 ERAMT LS, BOL-¥
KEETRERTAZ2300053BFV—FF1A—F201d5
AL CEESH, ELT. AREREEOREDOBIEREZE202T
RMSHT. RESNAEENBEES LN

KT, H248RLT. LRA -7/ A ESHSEEL00408
ROV TR LSBT 3,

H 25T, LERA—F4 HESHSHE1 00 4 2640REEE
8435 — FREF— s 24 —F— F45EMOTANLT, HEE-F
BRF— & BES L A7 LEIEE5 4ICANENEB, FIAVFTVIFS
0. ANENAFELF—s05/ 4 XTOTEBT -5 & ANES
BEENT -5 LASEAMLTHES VAT LSIAES5 41N T3, =
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processed signal data of the N sub-bands; and a
sub-band conbining filter for conbining the signal data o

sub--bands- out BR ih? Tomsaid N over-sanpling 15 means, and o&FBH??ﬁ%BoI
‘the conbined wi de band audi o dat a. Al so, according to an eighth
~aspect of the present invention, there is provi ded a wi de band audi o

ont ol |1ng moans Thb e IR ity 279ww%an@mmm%’%%E%ﬁ%'%m%ﬁiem

nunber N of division of bands of de band_audi,o data_so_t hat
only a signal bandinFZded ¥d Qﬁﬁ'ﬂ UJH'Eﬂ’gﬁaT A BB St D& DHECORL a

band to be encoded, based on

Nﬁ®#7n/b®F?T—9t%§EﬁﬁbT\Eﬁn/bwrﬁT-
5 EEES Y FESREHE 0 — 0IHHT oL b, NBOY T/
FOEBT—4%2x > babt—-ESEL6ICHNTS, ST BE/Y
FEERERE60— 0 EE Y FEROESAEERT L TRERODIE
BF -5 %A —r—H2TY 2 rBT0-0RWNT B, —F, BE~SY
KB NBOY TV FOEBF~SiiH LT, =¥ bDE—BBBI
$>TIV FDE-BEABKRFEN. LBRORESF— 5 HAKHE
ZHE0- 1HEE0—4icEHEh3, AEHTHW60—1HE60—
ARFNFhAHDENBEST—YIi¥LT. ARRES VYV VYT RF—%
EBERMT S L XD ER LTETNBEROESF— 5 £ R TR
?kslr&ﬁ¢aaﬁ£$Mﬁs$51m REGTHE 0— LE6
O—NISHHAZThBINBOY TNy KDEST—5iIc8 UTHRIETFRR
BT UTRERONEOY 7Y KOBEF— 554 —~ri—4 V7Y
S BT0-1PBET0~NIZHNTE, F—~—$2T) Y /HBT0-
OPETO0-NE. 204> 7Y V7 RBEBIFS Y X7 LSEH5 412
LoTHEIN, BE Y FESAEHE6 0 - ORUBEFARSES 1
PN EhBEEF— 24— =42 7Y 7 LT, RBEDEST
—5EY TN FBBT 4 VS 521N T 3, CHIZIBELT, 474
Y F¥ER7 402528, (N+1) BOBST—9 %8R LTEHMED
WELF— 5% NF TV Y A BRUBAKT 4 TEALTHAT 3,
HA XN A ~F 4 A F— S i3, EHEEE» P OD/ALSRE (B
FT. ) KE-TEBRA—F 4 ADTF O/ ESLERINLE, &
BED7Fo/EENRRE—% (BRET. ) 2ALTELEENS,
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inpUtted signal information including signal band information of

I nputted w de band audi o data; 25 _ a sub-band di vi di ng
filter for digg gﬂgaghe i nputted PCT/IP97/00301
17 ' wide band audio data into signal data of a predeterim ned natura

B7IRTREEES LS Y ERIERE ML, LHEA —F 4 1158
REBETHIRTIR/3002BVTRBESEBL LT, BLEES
DRFSILT— 5 4D AVRAES T ABEIOVTHEET 2, BTIORT &
N ART=NT 75 TRV FBLIEBNT4ZRESh, 47
/Y FB2IHVLTBRBESN, 750 FB3ItBIT1 2 KBTS
h, 71V FBARBWTI3RREINS, 479V FB10DESTF
—4%13. 22Ey MPOL4EY FEHIKRLTI8Ey FTEWMET—5%
HELTN30T. BFMEy FLSBRIC/ A X7 0702 » b2
MUTEENE y PMSBRIKARNY F~A—LD4Ey bEETRER
fIMUT24Ey FF—SIZBTT 5, BRIS. 47X FB21212E»
bT. 475U FB3RTEs hT. 4773V FB4IZ4Ey  TLINHR
F—-5%RBALTV30CEhTh, BTFHEy FLSBRIEH LMYy
PMSBRlicEy bEMIULT24Ey bF—F BT, DL
17-»7779ﬁ§fnxvzﬁ%wbt¥—9ﬁm%ﬂt—¥4i%
SHERE1004Kk->TEMEF— S DEREFT S OT. HiLELL
ELBIENRE, IDLIICLT, BY TRV RDEST-SDEEE Y
}V—FMEENVFBOEﬁhTI.152Mbps&ﬁb\#7ﬂy
KB 1i351:T0. 864Mbps &b, $7/5 FB2IH1T0.
576Mbpseih, #7.  FB3icHTO0. 336Mbpseth
0. 75 FB4IzE1T0. 192Mbps&is, #-T. R
kﬁvku—rms.120Mbpsan§°¢%ﬁt;¥4¢@%ﬁ%
£E100413. LARAE Y FU—1M23. 120Mbps£HTHE
%?—9%H5Kﬁ?E7}v—b5.76Mbps%ﬁ?%7»%ﬁ&
UINEy hOLESEA ~F 1 A F— I RETT 5. LT FRE.
DLBRA —F 4 A7 =S, #v 7Y v/ BESR=240kH 2z RUE
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nunbér N of sub-bands havi ng the bandwi dth of division and the

nunber N of division which are determ ned by said encoding syste

control I'i ng nmeEWRS?28? outputting the resulting data; 5 Pemapermosor
N sub-sanmpl i ng nmeans for sub-sanpling the signal data of the N

sub- bands outputted from said sub-band dividing filter,

respectively, and QLB ing | DEmSERL) IORYE R G D GBAA 7
onthe stgnal datatob Bo FAE Bk BE BB EYn A0, 0o The sl gnal dars of
the N sub-bands outpytiedlromsg 0 e neBphco#—s 7L BLERRORR S
Bl COLIERBIIRNEBIERUBE/LEEDICHICEBHNEET
$2, URBEBRBOD /A X7 0T7HENOT, NEROZFF/1F+Iv 2
VU URBRLTOEERTHE S LEEXBDET. LERNED S A
FIoJUUULRABRRRENS LS. HEESABEOHERUD
/AERBEOHBEFEORRD bOIRETE60LT 5, cOESH
HEOREICL YV NBRIED ., TORRE LTEBNLTES, Z Ok
Bz, A, EBHE— FEBROBRETIADOF—R1 v FEF
—RK-FA44RUV45EB/YT, BEF— XM 9 FERTTHIEICED
HEBANE— FERET 2. 4BAHE— FTR. APARMSREONET
2kHziBREL. BHEEE 18y MIBET 3. ChoDHEEE
F—SIIEB VAT LAMER5 AP SEBEHBLTRERY 74V KO
BIEEKIET 52 L TRRENS,

R7 R RESEN A5 VESLRALALEES —7 « TESES
BHEORGESEBELTOAVRES T 3B > TRESIZHNT
Bo WE. 4TV FBIRUHT <Y FB4DNBEERT 3, THD
5120kHzETOH 7Y FORAET 2k Hz 2 TEEETE LS
T3, ChICEYABERBE 0 - 1HEE0—4 &4~ —4>FY
S IBTO-O0TMET0-4EH TN KAKTA NS 52055, 47
KUFB3EFT XY FBADRS T~ 2 RET A OBBALUET 3
IENTES, TR, BFEE Y MUIOLTH, BABRTFLE » M4E
PHAIT18Ey MEBRETHC Lk D, BESL FESRESRE0—0.
REBZBE0—17EE0—N, A—~—4v7 Y 7/HT0-0NE
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sub- sanpl i ng nmeans, and outputting the processed signal data; and

a nultiplexer for nultiplexing the signal data of the N sub- bands
~outputted fromeabghosub-sanpling means and said 15 redundan@¢FTAPI7/00301
conpressi ng neans, and outputting the multipl exed encoded dat a.
. Further, according to a ninth aspect of the present invention, there

I's provided a w de band audi o signal encodi ng apparatus conprising: 20

encoding system cany LoNZRFHTDONY, Kok aeiol pUPHNS IR MR & AR |

di vision and a nunber N of division of bands o

w de band audi o

data based on inpyieeupkead 2l NTopBH pREINC N @RS OBIRIC & - T LEEA

—F4AEEESHE 100 4OBRBHEREIBRT 3 L0003,
KT, SDT7+—7y MEFTIXRBINOAVT 4 R 7BEBXE
FU—t. Thbb, 47 Y YREREE Y MIOEAERROED
CRE LS TARBC R 3 RRMHEOLSEA -7 1 A ESEEH]
BThBRT 4273000 SRMESEBET SRAIOLTRET 3,

&2

oSV TBEM | 48kHz, 96kHz

RFILE Y MK 16y b, 20Ev b+, 24E5 b
F v RNV IPDESF ¥+ /RN

B1513, RREFOAVF 4 2/ BEBRUAEHHEOET 4 27
BABL. RREBOAV F 1 20 RUARBHIEDET « 27 & OMO
HEBEOEREETTRTS 3, |

KIHREDE 1 OBEE— KOBE/> FBOOHBEE, SD7+—< v
Mokl BHETH3Y 7Y L/ ARR=48kHz, BFLE » MK
=24Fy b RUF+VRAB=2F + YANVEEABEREL. DOF
TR FBIBMES 7Y FBADEEF—2%7 U—LLLTEYDE
F ¢ YANETCOEBCER LELBEA —7 1 A BSERBKOKT 4
25 30025KLT. SBET+ X5 300%KT4R2BLEE100
BIEBNWTASVD2F + YRNEFEBETEIIEICLD, BEAVF
BODESF—S0BENSD7+—<v FORBDOAITHRIGTZHT 4
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noi se floor informati on and signal band information of inputted w de

band audi o data, and geterm ning the nunber of bits for 25 qUROTAPFNG0301
of a predeterﬁVﬂ@ZP?ﬁ ural nunber N of sub-sanpling
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means based on the noise floor information, respectively;

a sub-band d|V|d|ng filter for dividing the wi de band audi o data

i nto signal ¢ N sub-bands having the bandwi dth of PCEARSII0 and
t he nunber VISIOﬂ which are determined by said 5 encodi ng system
controlling neans and outputting the resulting dat a;

N sub-sanpling neans for sub-sanpling the signal data of the N
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_resﬁlting dat a; N redundancy conpressi ng neans for

~conpressi ng signal data by executing a predeterm ned revqﬁﬁthgg
redundancy ' WO 972984%r essi ng process on the signal data of the S

15  outputted fromsaid N sub-sanpling neans, and outputting the
processed signal data; and a nmultiplexer for
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wherein said encodi ng system controlling nmeans det erm nes the nunber

of bits for quantization of each sub-band so that a level, which is
a pfedetern%pﬁg7 %ﬁ'bel val ue | ower than a deci bel val uBCTAPY#9301
noi se-f1 oor I"iided in the inputted noise floor 25 information, is set

as a mnimum | evel of code quantization in each
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sub- band. Further, according to the tenth aspect of the present

I nvention, there I's provided a w de band audi o signal e .QﬂMBOI
appar at us CconpOI9IRHH? 5 encodi ng system contiol'l'i hg
means for determning a bandw dt h of division and a nunber N of

di vi si on of bands of the w de band audi o data so that only a signal

encoded. based on FAR I EAEETSY Gagw R SRR Lo 1 AT BRHeT Déhd
sub-band di vi di ng. & BAB | BEBME RS - G — 7 « T ESHSEEL0
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wi de band audi o data into si gnal data of a predeternined natural
nunber N of sub-bands having the bandwi dth of division and the

nunber N of w 77084% whi ch are determ ned by said encodi ng systmm/Irb5/00301
~control l'ing rreans and outputting the resulting data;

N sub-sanpling nmeans for sub-sanpling the signal data of the N
sub- bands out putted from sai d sub-band. di vi di ng filter,

respectively, ww@wwaﬁn@vwmﬁﬂﬁwu§%¥7&07477/70141%&6

redundancy conpressi ng neans for executing a 20 pr edet er mi ned reversi
[err]-[err] nodul ﬁﬁ&@%’ﬁﬁ%s on the signal data of at |east one
sub- band anong the signa ata of the N sub-bands
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outputted fromsaid N sub-sanpling nmeans, and outputting the

processed signal data; and a mul tipl exer fgér/3P97/00301
mul ti plexi ng WO9729§#9al data of the N 25  sub-bands outputted fromsaid N
. sub-sanpling neans and said

20 redundancy conpressi ng neans, and outputting the nultipl exed

encoded dat a.
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In the above-nentioned wi de band audi o signal encodi ng appar at us 5 of
the ninth and tenth aspects, preferably said redundancy conpr essi ng
means conprwgss,,g;d;east one of a linear predictive enc edavIPATon3an
~entropy enco Preferably, said redundancy conpressi ng neans
conprises at |east one of a linear predlctlve encoder and an entropy
encoder, and wherein said nultiplexer mul tipl exes a discrimnation
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In the eighth, ninth and tenth aspects, the bandw dth of the base 15

band being the | owest band of the N sub-bands is preferably set gy ypo7/00301
‘one -bandwi dthV@ 9Tz to 48 kHz, a sub-sanpling frequency of a

‘base band being the | owest band of the N sub-bands is preferably set

to approximately 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz, a
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band being the | owest band of the N sub-bands is preferably not 25
subjected to a high-order redundant run | ength elimnating process

21 - ) WeEeiessh by sai d redundancy conpressing nmeans but ercrs®dnb1a
| i near codi ng PCM system havi ng one nunber of bits for quantization

in a range of 16 bits to 24 bits. _
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5 In the ninth aspect, the noise floor information preferably includes at
| east one of the follow ng: I nformati on rek @9&w&ﬂ
-background noiveesmtesa recordi ng studi o and noi se characte ICs o
“a sound recording m crophone and a m crophone anplifier;

i nformation relevant to a sanpling frequency and a wor d Iength of
the inputted w de band audi o data; and _ I nformati on
rel evant to noise characteristics of at heakt @ ¥ Bhe audio appar at us
selected froma n1X|ng console and an effector
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when the audi o apparatus is used. 15 In the eighth, ninth and tenth

aspects, the wide band audio signal encodi ng apparatus preferably
conprises qﬁﬁg gng di ther signal generator for generEXT/R)7H0301
di t her S|gnaP aving a mnute |evel for reducing an interference
bet ween a quantization noise in recording 20 sound and a quanti zation
~noise in encoding by dispersing the |nterference and addlng the
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25 preferably being set to a nmain channel.

22 According to the invention in the el eventh aspect, tReHfrPoF00301
pravi ded.a” wo0972948e band audi o signal recording medi um
wherein wi de band audio data is divided into signal data of a

predet ermi ned natural nunber N of sub-bands so that only
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5 a signal band of the wi de band audi o data becones a band to be

encoded,
are-each

N sub-bands, and

mul tiplexing the

recorded on said

wherein the signal data of the N sub-bands

ydpsanpl ed, wher ei n a r e\rETRIPRY/Q0300t a
~conpressing process is 10 executed on the signal data of the sub-sanpled

wherei n encoded data obtai ned by
processed signal data of the N sub-bands is

Wi deF & 4 abapd-aughn Bz ay 0y §Coping (RdbueTE ) SR E
AERTIBA BT LEERSED /£ X&EITHT 5158 .
D3 bDPIK Eb1DESLWRE L X2 3 CRBOLREA —F 44
ESRBEE,

11. PEFSYRTLMBFRIR. LREY TR FitbnT, ADS
NELSEr —F 4 A F— S L ESOTRESNAE /(X7 070 dBE
#SHED d BEXFEN VAV ERSRFARELVSVICRET S L5
CERBY T FOEFIEy MNIERETHHERE]L QIcEBOLH
A —7 4 HESHESEE, ,
12. REORTFIL/ A XERBIAORTFIL) A XEOMOFHERS L
TERTEEBOBRNALDT 4+ FIESERELT, LEASH AL
BB —F A A TS MET EFST 4 FESRESE S SR

CRFEIBELIDIBD 1 DICRBBROLEHEA —F 1 HEESHFSEE.

13. HEBEAYFEERDEL EH1DDYT Y FEETNZA,
ﬂo%ﬁwv»?%+y*wm6%+y#»uﬁm?5;5mﬂogrt
WREIDEL 20550 1 SRBEOLSEA — 7« T ESFEEE,
14. LENBOYTHUT) VVFRHMSHAINE LRNEOY 7 /<
Y KDEBF—505500EL Eb1DDHT <Y KOEEF— 5 o8
LT, BEFRRSABERATE I L0, EBOE—HARS |
NEERTIRETARSEEISCMALAREINELIOS 501
SLREROLERA —F 4 T EERSER,

15. FEDH T FOESF— 2o LT LE@BFRRSS XY
BETHARSLEERT LI E2RTRIESE, LEFSET—51c
SELTHIEIEDAMULERAL 4ICRROLESRA —F 1 HES
HSHE,
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15 According to the twelfth aspect of the invention, there is provided a
- wi de band audi o signal recordi ng nmedi um WRETAPIT/0301

bandwi-dt h of wid 91295¢h and a nunber N of di vi si on of bands of

i nputted wi de band audi o data are determ ned based on signal band

I nformati on of the w de band audi o data so that only a signal band

elided 10 'Sl sl o o8 g oz oMARNRAS L0 PoipS
BT S LA £ i

WTHTH LT Y S DEHDBFILE v PEMRESN, LENBODY
TRy FDREF - e NN LRREShBFIE » MRTY TS
vy vrEh, LRYTH T VS ERENBOY TR FOEST
— S DB B SNERBLTF — s RRBINE LSBT — T« A ESER
B,
17. ADXhEEHRA—F 1+ AT - OESHBEERIIESHT. £
RE#EA —F 4 47— 5 ORBOKAB LA RMFRE ST h. LRAS
ANEEBEA —F 1 4 F— S HFEOBRMNBOY TV FOESF
— S IERBEhdoYTH YT Y v Eh, LRNBOY T Y FOES
—5D5500u Lb1ADESF - L THERBMOES -
PURNEBIT R LI DAEEROLDD R — VT 77 § BRE
ah, LRRESHERY—NVT 7 2 S IESWTAREEFRIZED E
BYTH YT v ShENEDY TR FOBSF—5 Ky LT LMD
RES VUV REBRATIZ EICEhFEAT—7ickmah, LEX
F=N7 775 & IRAEERERISHASNAFELT -5 LV
Bt SWEFSLT -9 BES Sh LBt — 7 1 THESEREG.
18. ABEhREBEA—F ¢ 47— 5 OESMEIETOT, bRK
BEA—F 4 4T~ I ORROANERCARPORES W, ADhdhk
EBBA—FAATF—9D) A X7 0785 RSO TBARABNEDYT
Ho7Y Y YERICETEERTFILE y FEPRE SN, FRE#ERA -
F4AF— s NERRES N ARERUABBNERT ENBOY 7
Y KDBEF—S AT ah, LRABDINLENBEOH TV FOEST
— M ERRESNEERTILE » MUTHTH LT Y v/ S0, LY
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25 wherein a reversible data conpressing process is
REPLACENMENT SHEET

0 6-AUG 199g,0 97129549 2BCT/IP97/00301
executed on é% 1east one piece of signal data anong the signal data of
t he N sub-bands, and

T4 TY L ENENBEOY T FDESF—5 &, LRESHRE
HBELINFELT— 9 EEI A LEEA ~ 7 1 T ESRBES,
19. ADSNEFBLT—995, BRENEOH T FOESF—
SEIAXTOTHBLESEARTEFIAF LIV L,

LR/ 4 X707 BRESOT, LRNBOY 750 FOESF—2
R UTENENARETAEERTTILICE Y. NEOV T F
DEEBT— S EFTLTHATINBORERTER L.

LENBOREETERD SHAININEOY T <Y KOEEF—4
R LTEABNA — =% 7)) VI RBERT LT, REEONED
$T R FOEEF— s £ ZNENENTENEOF = =T ) >
FBeE.

LENBOF—R—F T Y Y IERHSHAINENBOY TSV F
DEBF—5EERLT. SRRDERES —F 1 47— EHHT 3
THRUKBRT 4V EEBALLERBA T 1 A ESHSHE,

20. ADShEFELT— 506, BRENEOY TV FOEEF -
e BY TRV FDESHEBREBEY TV KDRTF—=NVT 705 %
RTEHLEAUESHRLESEARTEIFINTFIVIHE,

REOHMEMORY Ty FORY =7 7 2 7B TWT, LET
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BUTEAENARATOMEELETTAEIRED, NEOY TV FD
BSF— s AERLTHITINBORSHTER L.
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wherei n encoded data obtained by nultiplexing the signal data of
‘the N sub-bands including the processed signal datais - 5 I €C Picg P NtN301
sai d wi de ban®™Q8YPH4¢i gnal recording nedi um According to the
‘thirteenth aspect of the invention, there is provided a w de band
audi o signal recordi ng nedi um wherein wi de band

audio data is dividedin | ghal, 1 dat a .of eferm ned natural.
nunber N of sub-barfds’ (ﬁﬁ%%%ﬁl@ ,gh%ﬁa‘ﬁﬁgréli\?ﬁééﬁ"t'ﬁ%gvﬁ%é}jb’a%é&
audi o data beconmes a band to be _ encoded,

LRENBOA—1=F 0T Y TERNSHAENINBOF TS F
DESF—S(BRMLT. AREDEEEA —F 4+ AF— S £HHT2Y
T FEBBRT A NI L2 BALBBA—F 4 HEBEHSEE,

21. ANZNAFBATF -9 05, BRENEDY 7L FOESF—
FEBYTHNVEDRT=NT 775 LESHEBRBES 1 LI~ FOD
NS E2aCESHBLESEARTIFINFT LI &,

MEORERBOBY TN FORY =T 7 2 S 12BESWT. L8BF
TAFTLIHICL > TEEAMSNENBOH T <Y FOIESF— 51z
HLTENTNARATLBERT TSI LI LY. NBEOYT AL FO
EBF-5%2HTUTHATANBORERATER L.

IEESHEMRIIESWTIEA -1~ TY Y TEROF—/—H
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DY Ty FOESF-7 s LTEhEh, LBREINAZS VT Y
> REBTA = —H VT Y Y RBERFT LT, BEZRONEOYT
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N

LtRNBOF—A—4 7Y Y IFROSHNENENBOY TV K

DESF—- S EBRLT. BHBROLSEA~F 4+ 7~ S 2 HHT Y
TR VBRI ANV WA ERHBEA —-T 4 A EBHSEE.
22. ERNBOH TRy FOSEORTFRO Y FThHIEE/< Y FD
BREE. FEOTFUVING —Fo A EROERIBEF—ELBEH I,
10kHzPNZE48kHzD5 5D 1DIRELABRELIINE2 10D
5501 SEROLEHA — 7 « T ESHSHE.
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wherein the signal data of the N sub-bands are each sub-sanpl ed, 15

wherein a [err]-[err]. nmodul ati ng process is executed on the si gnal

- dat.a of the 83’8-5&@' ed N sub-bands, and POYAER9Z/00801

* encoded dat X058 Red by mul tipl exing the processed signal data of
the N sub-bands is recorded on said w de band audi o signal recording
medi um 20 In the eleventh and twelfth aspects, preferably the data-

COMDIEssing o 2,3 DI STMEA e onsdy 2y Lormum 8/ 2% H M 4. 1
kHz. 48kHz, 88. 2kHzX296 kHz Bt LABRSE]
OMHE2105 D1 P2EEROLERHEL —T 1 A ESHSEE,
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ROLHEA — 7 1 TESUSHE,
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ik d 5 &5 CHET MBS A7 AMBFERES 5ICMLLMREL O
PE2 105501 DLEROLHES —7 1 F BSHSHE,
26. LEESHRA—7 (A ESHBRBORRIERSNIBLEED
)4 X7 0T OANEAEHERELESVWT, IRETEHTFRE L
REF— A~ 7 ) Y ERICESRTILE » MEREL, ADE
NERSLT - S LEENALRERA —7 1 47— DEENKECTT
Yy FORMNSELEREETRE » MR LTADUBERTT
BWEURF LMBFEREE SEMARRRELONE2 10550128
EROL#EA —F « T ESHSHE, .
27. LRESYRFLEBERIL. LRANShERST - S A%
N3 IR E N3 RBFHASLICRT 5 BAE S £MEIL,
LREIESNERLT — 5 N L TR TR AR ST S it
SEERTESE. LENBOYTH YT ) v YEROSHAELENE
DF T KOBEF— 5 A LT, BEFRESLBERT L TOBE
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an entropy encoder. 25 According to the fourteenth aspect of the

I nvention, there is provided PCT/JP97/00301
24 - . -aweiaesnd audi o signal encoding and decodi ng apparat us
- conpri sing: a w de band audi o signal encoding

apparatus, and
ONBOH T v FDESF— 72 WNT IR TFRESHEEISICHER
FBRELIVE2605 50 1 DRROLERA —F 1 HESHSE
B, '
08, LRHIMESR. LENBOY T Y FOESF-505 5001
(&b 12EH LTREFRFSSI L » TRETRFSLLABNRT
N2 EAERTRAES2EUHRE2 TEEROLHEA —T 4+ ES
HSRE. |
29. EHEBA—T/AESHESEBLLBBA-TAAESUSHEL
ERACLEBRA T4 A ESHEEBEETH-T,

LEEREs—F 4 A EEFSEER.

ADENELREA—F 4 A7~ 9%, LREERA—F4ATF—50
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LTHATBEY TV FRBT 408 &,

LRI TR FRRT 4 LD SHAENENBOYT A KOESF
— 5532 NEFhYTH U TY 7 LTHATANBOYTH TV U IF
BE, | '

FENBOHTH VT Y v IERDMSHASNENBOY TSV FOE
BF-505b00HE EL1EDY T Y FOEETF—21EY5. &
ERMDESF~ S DE—y UNAERIT B LILEYRT —NT 77
5%&ﬁb\ﬁibtz&—»7799n§dwtrﬁNﬁmv7ﬁyF
DEEF— IS LRUORES vV S AERATIRARBEET L.
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a w de band audi o signal decodi ng apparatus, 5 wherein

- said wi de band audi o signal encoding appar at us conpri ses:
* encodi ng syéﬁsgyﬁﬂg§rolling nmeans for determning a ban&G&THER7/H301
di vision and a number N of division of bands of the wi de band audi o
. data so that only a signal band included in the 10 si gnal band
~informati on becones a band to be encoded, based on | nputted signal
i nformation i ncl JUEE B b bt X dt & N4@ otk B7° > K D Friput ¥l & band
audi o dat a; a sub-band dividing filter for dividing

the inputted T, BEABOFEIT—FERNTEINFTLIH LR,

EREREA -7 4 HESESERR.

IREELBROFRLT— o5, BRARNEOY 7Y FOBEEF—
SEIAXTuTBREESENRTEITINF T VIV &,

R/ AXToTRRBIZESHT, LENBOY TV FOEET—%
CHUTENENARELUREBERTTAILICLD . NEOYTRUF
DEEF—F2ERLTHAT INBOREHTERE.

IENBORRETERN SHNENhINBOY T /XY FOBEF~5
IR LT ENERA - =4 V7Y Y Y RBERF LT, AERONED
$75Y KORBF— 5% LhEhEAT ENEDA —/ =¥ 7Y >y
FRE.

. LENEOA — =% 7Y Y YERSSHHShINEOY T K
DESF—SEBHLT. ARROLBEA —F 447~ F EHHT Y
T8y FART 4 V8 LARARLERT -7 1 HESHSHSSE,
30. ABSNELESEA—F 4 47— 5%, FEOBHADAITE E S
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THRYTNRUFRBT a5 &

ERY TV FRET A VI b SN ShENBDOH TR KOERF
SR ERERFTHLTY LS LTHATEN@OY TH 7Y VI E
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FRNEOYTH 7Y Y rERDSHAShENEDH TSy KDE
BF—505500%u< bbb 1 @OV Ty FOEBF— 5T L TR
 EMTRUFEORAERAEERAT S L LV ES TS OERE
F-T. REROESF— 5 EHHTIARERERE.
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w de band audi o data into signal data of N sub-bands having the 15

bandw dt h of division and the nunber N of division which are PCT/IP97/00301
det er nirned by ¥@P#2¥odi ng system control I i ng means, and out putting
the resulting data; N sub-sanmpling nmeans for

sub-sanpl i ng the signal data of the N sub-bands outputted fromsaid

Gata T VIANG g S Y SRR VR AR R B AR TR A N

sional date by XeoUilng @ INHBEF I IR L E LNHBRS 17— 5 £n
TEITNFT VIS ERBA LR EA T+ A ESHFSHE,
31. AHINELEHBA—FT1+AF—S0) 4 X7 07 HREEESE
BHEEUAN ShEESHRCESV T, LRERBRT ~F4 47— 5
DEBEOABEEDBBNERE LSO LE) 4 XT 0T HRIESNT
FEOERUNEOF 7427 Y VY ERICH T 5 ERTFIEY v MEER
ETAFEYRT LHBERE.
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IRI TR RABT A NS DS HOINENBOY T FOEST
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Ey METHTHY 7Y 7 LTHHATENBOY TH T Y YV ERE,

LENBOFTH 7Y vy ERASHASNENEDOY TS KO
STF—Z iU T EERTEEUFEORKRERUBEZRT TSI LIt L
DIEEF— 5 OERET - T\ DEROESF— 52 HNTINBORE
ERFRE,

IENBOREERER, SHAZNENBOH TV FOESF—5
&, IRESHHELESELLT. SELRORBIETF—SEHNTEZ
MNFTU I EERARLERA —F 1+ TEBSRFSEE,
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outputted fromsaid N sub-sanpling neans, and outputting the 25
processed signal data; and

25 . ) WO 9729549 a multiplexer for multiplexing the si BEMQPQMM
the N sub- bands out putted from said N redundancy conpressi ng neans
with the signal information, and outputting the nultipl exed encoded

— SR EREFNYTH LT Y VS LTHATENBOY TH VT Y v/ F
B,

LENEOFTH VT Y v rERSSHASNBNBOY 7Y KOS
SF=SD3E0DHL Eb1EOYT Y FOEBF— 2T LTIAR
TRTELFEDASEWABEEF LT, LBROESF— 52 hhT
BREERERE. |
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PEI 4D 5D 1 SRBOLSEA —F 4 HESTFSRE,
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data, and 5 wherein said wi de band audi o signal decoding

appar atus conpri ses: a denul tiplexer for pcT/¥P97/00301
~ derul ti pl exi WP $1284) data of a natural nunmber N of sub-bands and
+ signal information including a scal e factor and signal band
“infornmation of each sub-band fromthe 10 I nputted encoded dat a;

of the N Sub- bandd KadrebtRrery iy 3 0 gl 0y B2 IRkl iy 2
deconpr essi on pro%_eisj_%%t#%ggrlal dat a of
38. LENEOHFT<Y FORFHD/ Y FTHAREAY FOYTH
vTY U TBEBEMDY TV FOYTH T Y VAR EER—IC
BELAERAIONEI TO5 5D 1 DI RROLBEA —F 4 +ES
FEEE, |
39. FENEOH T FORTHDO Y KTHEEE Y FOERT
-4, IRAAEERFRIL-TRGFShELUORES YL TR
ORAMEERFTET, 16E» FPE24Ey bO5 501 >0RFL
Ey MIAET BREFSLP CMARTHELENAWRES OHVE3
80550 1 dIEROL#ERA —F 1 A ESHEER.
40. ERB/ 4 X7 07iR8I3.
EXRICTOBBEENERA IRV AIT vTD) 4 XHHEICR

CTBREEE, |
 ABENEEBBA—F ATV T T AERRUEEICHY
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TEULFAVY—NETT 29D BODEL Eb—HOBREE
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D3 500%L &bl DESCMRES 1 CEROLHERA — 7 1 RS
FEHE. | |
41. LRFEY X7 LEBTRIE, EREV TV FEELT, AN
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A —F 4 HEBHSHE, |
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the N sub-bands demultipl exed by said demultipl exer based on the 15
scal e ‘factor of each sub-band within a predetermned tine interval,

and out put t iyog ohRésgpesul ting dat a; N over PCAFOT/ONHO1
means for determ ning an over - sanpling frequency of each of said N
over-sanpling neans based on t he signal band information, executing
an over-sanpling process on the signal data of the N sub-bands
outputted fromsal @. Nlm’é‘@ﬁ}&ﬁﬂnﬂaﬁltﬁ%m%ﬁ@f Reb BEFD FHEf S L
det erm ned respective over- anpl i ng frequencies, respectively, and

outputting the pr@@ﬁsﬁ?%f;bﬂ)ﬁéﬂgl’mb@&‘a YHE S8 s WeQagB A snd h/- :
WA —F 4 A T CHET BHSF ( FESREBES SLMALT
REIONMEL 105 501 D EHOLBEA —F 1 HESFESRE,
43. FEEESY FELEESYTAY FEERAThEBTOF » V3N
EEOSTEEIRRELEEREIONEL 205 50 1 DL RROL
BEA -7 4 AESTSEE.
44, IREEAY KOESF~ 480 MTIMAF » 3 NE, A4
YFr2RNVICRELARRA4 SREROLFEA - T+ A EBRFSE
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a sub-band conbining filter for conbining the signal 25 data of the N
~sub-bands outputted fromsaid N over-sanpling PCT/IP97/00301
26 - 34 . - WOEHE and outputting the conbined wide band audi o dat a.

—SIABEN, LENBOY T FOERF~ s RThENS TH Y
TYyrvrEn, LBYTHTY oI NEBOY T FOESTF—
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5 Therefore, both the characteristics of an extrenely w de

. dynam c range and a wi de band as conpared with those of the prior

“art can be cQpc tly achieved at a relatively low bit rate ECT/JIP97/00301
channel © In g@ﬁg@&g&

Wwords, the inmpurity of sound attributed to the

deterioration of the distortion factor at- a mnute level is elimnated,
and original sound reproduction of a signal reaching an ultrahigh

frequency regi on QL TRNENARECLEBEZRTTSILICLY NBOH TV FO

AL

ERF— s 2ER LTHATINBOREETER .
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35 exanple, 120 kHz can be achieved. This allows the achi evenent

of recording and reproducti on capabl e of reproducing an P ET 5598 o301

transparent rsiOW&P542ound ext ending to an ul trahi gh frequency region
getting rid of the limted space of the prior 5 art conpact disc (CD

and the like, a recording medium capable of recording a signal of

t he above w de banggugaoﬁd%t@%ii reproduction sound field.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a block

di agram showi ng a construction of 10 a w de band audi o signal encoding
appar at us aﬁﬁﬁ{?_g@tical di sk recorder according to a RCIVHESTEER01
enbodi rrent of the present i nventi on; Fig. 2is a
bl ock di agram showi ng a construction of an optical disk reproducer
and a wi de band audio signal 15 decodi ng apparatus of the above

B band i S Snd b BT e ot o P B O
node of DY TNy FOESTF-S IR LTRETFRMESLEB LI boE-HS
RBEDSBOLUL Eb—BEETLTREBRONBOY 75V FOIE
SF- AT AUSBESSIHALERT4INES TO5501
| DIRMOLERA —F 4 A ESHSEE, |
59. EHBA—T4+ A ESRSEFLLBEA -F 4 A ESHSERL
EWMALLRBA - F 1 ABERESASEETH - T,
LREBEA —F 4 A ESRSEF I,
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the wi de band audi o signal encodi ng -apparatus of Fig. 1;
Fig. 4 is a spectrumchart show ng sub-band dividing 20 and pCT/IP97/00301

sub- sanpl i ng WeYHa49i n a second operation node of the wide band
audi o signal encoding apparatus of Fig. 1; " Fig. 5is a
frequency characteristic chart show ng sub- band di viding and

o the firet oot PR ISNTTVRIE L de band auli o ol gnal - encoti ng.

~apparatus of Fig. lgenppamog+ 7.8y FORY —7 7 5 IcESNWT, LEF
TNFFUVIHIZE>TBERMENLNEDOY TV FOEST—FI
WUTENAFhARETAEERT TSI LiCkY. NBADY TS/ FOD
ESF— /2R LTHNTANBOREETERE.
HRESRERRCE S TS — = 7 ) VI FROA — S~
ST Y Y YBERERE L. LENBOAERTERN SHHENENE
DTy FOESF— 5 it LTEhTN. LRREShEEY VT Y
L FRERTH ——4 2T Y Y I RBEEF LT, ABRONEOH T
R FDESF -5 £ ZNENHNT ENBO T —<— 42T ) Y FER
L. o
ERNEOA —<=4 7Y Yy ERSSHASNENBOY T /<Y F
DEBF-SEBRLT. SREOLERS -7 1 47— S EHATEY
TRy FBRT 4 V8 EE WA LEBEA -7 1 A EBFSESEE,
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36

second pref er Q9¥A24%i ment of the first operation node of the

band audi o si gnal

Fig. 6 is a frequency characteristic chart show ng
sub- band d|V|d|ng and encode-quanti zi ng nmet hods according to a

encodi ng apparatus of Fig. 1;
a frequency characteristic chart show ng
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third preferred enbodi nent of the first operation node of the wi de

.band audi o signal encodi ng apparatus of Fig. 1 in the case PCHIPH 001
exanpl e of a gﬁ‘é that reaches 100 kHz in a 10 fortissino part of a
Ganel an of an ethnic instrunment is observed and this is encoded,

Fig. 8 is a frequency characteristic chart show ng sub-band di vi di ng

-and encode- quanti zi nﬁ;ﬁiﬁhods acc@d-’r@ to a Loy gggre erred
enbodi ment of thegfl =§ft 9p_e$a1‘i~qn_mode of the 15 15/'5' nd”audi o si gnal
encodi ng apparatus 0 F’F ; Fig—9 i § a frequency
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sub- band di vi di ng and encode-quanti zi ng nmet hods according to a fifth
preferred enbodi nent of the first operation node of the ' ng.na,
‘audi o signal SMEIARHY?apparatus of Fig. 1 in the case 20 V\h\é\?g%él Si gr%%‘l

of a base band BO is sanpled at a sanpling frequency of 96 kHz with
24 bits for quantization; Fig. 10 is a frequency
characteristic chart show ng sub- band divi di ng and encode- quanti zi ng
nmet hods according to a first preferred enbodi mrent of the secon
operati on node of t?e 251 mﬂde bdFd au?io siFnaI ﬂncodi g apqaratu of T
Fig. 1 in the case . _— —
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wi de band audi o signal encoding apparatus of Fig. 1 in the case
where the nunber of bits of the wi de band audio data is 16 bits,"
Fig. 12 is a Wweeurssy characteristic chart showing 10 sub- bRREAP97/00301

di vi di ng and encode-quanti zi ng met hods according to a third
preferred enbodi nent of the second operation node of the wi de band
audi o si gnal odi ng apparatus of Fig. 1 in the case where the w de
band audi o daﬁf’%s its é))riﬁ nal s I|n% frequency of 96 kHz and a
si gnal frequency ansh 3f 734 Fig. .13 is a frequency
characteristic chart Sh%ﬁp(/b #7“/# $TRLE HTHRUE $THRY
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sub- band di vi di ng and encode-quanti zing nmethods in a third

node of the w

di vidi ng and encode-quanti zing nmethods in a fourth
the wi de band audi o signal encodi ng apparat us

Fig. 15 is'a‘g)‘? show ng a corrpatlblllty of a
~OF amk

bet ween t he W 25
erre errboi%;wrrg%t

reproducer of the present p

) %@qﬁ@ﬁ%&udi o signal encodi ng appar at us
Fig. 14 is a f characteristic chart showing 20

of Fig.

operation

of K
supy baféar/.rﬂmmosm

operation node of

1,
nmut ual
di

BENE HTROF $TRUE $TRUKE $TUE

operation
t he opti cal

sk

T B0 Bt B2 o B3 . B4, g
@%l,/\*n? “\.‘\ HLT L BEEDTrNTIEN-PDIEY b
{(dB) pRS J fgs'zf\’? [ F17 l :
o =30 p--~t-——-- | By i B e Y [T 5
\1‘ lﬁk ﬁ%ﬁ;1t
= 0.336Mbps e PN
—60 t-——- St Setenbt Sebll ~="= "":;; """"""""" 110
B EPS
g |Bx |8 itk
—90 | 1.152Mbps'10.864Mbps§-0.576Mbps- 16
- - F1+¥EE
....... ﬁ* 20 .
b 0.192Mbps \_#F S & FIt
%Aﬁkt v b=t 3120Mbps |54 BiELAN
48 72 96 120
ESREEN (kHz) —
4|8 B 1 OBEE- FOBIDOEKH
RENRVE $FR0F. T80 F 70K $TRUF .
T .ﬁBo* B1_,. B2 , B3 .. 34*,53':&
LAl | ‘r 9559 HBED Tt NTFIEN- D
(dB) X ’/ = JU\7 h b l
—30 F----¢ —'3\-"- ----- - *‘—--‘. --------------------------- 5
3z | A 'ﬁk ﬁ%l?ﬂ:
0.384Mbps 10.240Mbps BALAN
—60 [----f---- B A 10
me T
-1.152Mbps 1-0. i- =116
' _ ~ ¥ HES
BK 120
v 0. 192Mbps ~ HE2RFE
%Aﬁ*t 7 pML—=b 2 688Mbps o4 MIELAN
a8 72 96 120

fESBER (kHz) —

6/12



38 and that between the prior art AV disk and the optical disk of

t he present preferred enbodi nent ; Fig. 16 is a :
di agr am show nd¥@ QUMY ructi on of a wi de band audi o signal péﬁ@%%{o%m
apparatus and an optical disk
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5 recorder according to a nodification exanple of the present

I nvention; and Fig. 17 is a bl ock diagram show
constructi-ons WO9729549 an optical di sk reproducer and a w de ba
si gnal decodi ng apparatus of the above nodification exanple
BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
enbodi nent s ofex hﬁ
reference to

present.invgntipn\Mll
o o BRI R R,

1001 and an optical di sg}g,p/p v AVIER FIAVISE Y IAVAS #F1 K

ﬁ@gﬁgflv@osm

10

Preferred
be described bel ow with
Fig. 1 is a block diagram
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15 recorder 1002 according to a preferred enbodi nent of the
present invention, and Fig. 2 is a block diagram show ng

constructi onsaﬂ;9 tical disk reproducer 1003 and a wide PCT/HEDTH0301
audi o signal decodi ng apparatus 1004 of the above preferred
enbodi nent. First of all, the features and outline 20 of the present
preferred enbesh w Il be described bel ow. The w de
band audi o sigggpfggcoding apparatus of the present preferred
enbodi ment shown in §§ 8. OB){ETchar acteri zed in w dening the sub-band
up to a signal band of 120 . al | | maxi num of 24 bits
for quantization (i.e., theﬁﬁ’@q‘ao _ #%E/q‘ga?
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25
39

dynami c range is set to 144 dB or hi gher) when w de band hi gh-
out put audio digital data extending up to a higher bgqu¥?ﬂm501
ata as

i nputted,. thevma®97/295¢ddi ng t he above inputted audio digital
an ul trahi gh frequency region high-fidelity signal.
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Noy/mally, the bits are reduced in nunber by securing a 5 predet er m ned

noli se margi n for each sub-band when the noise floor is relatively

hi gh. Thi s. canWer¥®@859 t he al | ocati on of usel ess i nf or mat iP@ﬂ‘fJ?&'WQQ@i
data of only noi se conponents, by whi ch the necessary m ni num bit
rate corresponding to the noise fl oor dependi ng.{;on the system for

col l.ecting or gathering so
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renoval of a useless head room thereby obtaining encoded data 15

t hrough conpression of the inputted wi de band audio data into t he
necessary m ni MP¥P4% ate while scarcely generating | oss. PELTRI7/00301
preferably, a |oss-less data conpressing process is execut ed every
sub-band by at |east one of l|inear predictive encodi ng and entropy
encodi ng. 20 The opiicagl disk recorder 1002 shown in Fig. 1
generates a recordind23ﬁgﬁal b e%é%ﬁqL

{t¥ng a predeterlrg'-%ggﬁ;_g recordi ng
encodi ng process, HA—rRedrF-g s | anplifying = gcess and the like

on encoded data out puttedrfrom=a
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mul ti pl exer 12 of the w de band audi o signal éncodi ng apparatus 25 1001
‘and réecords the signal onto a phase change type rewitable

40 optical disk 300, or a wi de band audi o signal recordi ng nedi um
On the other hand, the optical disk reproducer 1003 shown in
| 1
SPECIFICATION

WIDE BAND AUDIO SIGNAL ENCODING APPARATUS, WIDE BAND
AUDIO SIGNAL DECObING APPARATUS, WIDE BAND AUDIO SIGNAL
ENCODING AND DECODING APPARATUS, AND WIDE BAND AUDIO SIGNAL
5 RECORDING MEDIUM
TECHNICAL FIELD
The present invention relates to a wide band audio
signal encoding apparatus, a wide band audio signalldecoding
apparatus, a wide band audio signal encoding and decoding
10 apparatus, and a wide band audio signal recording medium for
transmitting a digital signal with high quality and almost no
deterioration.
BACKGROUND ART
Conventionally, recording and reproduction of
15 instrumental and vocal sounds have been widely executed using
digital signals of compact disc (CD), digital data recorder
(DAT) and so on. For example, sounds.are recorded on the
compact disc using a linear coding recording method having a
sampling frequency of 44.1 kHz and e number of bits for
20 quantization of 16 bits. According to this method, it is
theoretically impossible to reproduce a sound exceeding 22.05
kHz and obtain a dynamic fange exceeding 98 dB. That is,
although an acoustic signal generated through a live

instrumental performance contains a frequency component

25 exceeding 22.05 kHz, it has been considered unnecessary to
Sheet Has Been Replaced
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Fig. 2 obtains a reproduction signal by reproducing a recording

signal recorded on the optical disk 300, decodes the original 5

encoded data by executing a predeterm ned recordi ng signal

anplifying process, a reproduction decoding process and the i ke on
the reproduction signal, and outputs the datg to the wi de band audi o
si gnal decodi ng apparatus 1004. The w de band audi o

si gnal decodi ng apparatus 1004 10 shown in Fig. 2 receives the encoded
data outputted fromthe optical disk reproducer 1003, denulti pl exes
t he signal data of N sub-bands and additional information such as
conpr essi on reproduce these frequency components for the reason that these -

frequency components are out of the audible bénd.
However, recently, there have been conducted
researches in the possibility that an ultrahigh frequency sound
5 activates the alpha wave, or a brain wave of the human being,
and it has started to be considered that the ultrahigh
frequency sound produces some effect on the brain wave.
Although it cannot be indisériminately decided whether or not
the ultrahigh frequency sound can be heard by the human'beiﬁg
i0 also depending on individual differences, it is pointed that
the ultrahigh frequency sound has some physical and
physiological influences and effects and the ultrahigh
frequency sound component in a reproduced signal is important
for the purpose of leaving sounds of higher qualities as a
15 cultural inhéritance in future.
Furthermore, with regard to the fact that the actual
instrumental sounds have a dynamic range that exceeds 100 dB
and sometimes reaches 130 dB, it is pointed that there is a
shortage of dynamic range due to the fact that a clipping
20 distortion tends to occur when the sounds are expressed by 16
bits in quantization and the facﬁ that a distortion due to a
quantization error particularly in a region where the signal is
small causes a sound impurity.
In view of the above, there has been proposed a

25_ first prior art as disclosed in a first prior art reference of




inforpation and time code of N sub-bands fromthe encoded dat a,
-decoripresses the resulting data every sub-band, determ nes an 15
over-sanpling frequency according to signal band infornmation,
execut es over-sanpling, conbines the signal data of the N sub-

bands, and then, outputs w de band audio data. Therefore, the w de
band audi o signal decodi ng apparatus 1004 widlens the sub- band up to
a signal band of 120 kHz and all ocates a maxi num of 20 24 bits for
guanti zation (i.e., the dynamic range is set to 144 dB or higher) if
wi de band hi gh-out put data extending up to the - maxi mum band is

i nputted dependi Mgiechike Kamdbgehyraf '"Mamufacturer's Strategies for the Next-
Generation High-quality CD", Musen to Jikken, Published by
Seibundou Shinkousha, Vol. 82, No. 2, pp. 100-107, February,
19957, in which the least significant bit LSB of 16-bit data is

5 used and music signal information not lower than 22.05 kHz is
recorded by ADPCM (Adaptive Differential Pulse Code Modulation)
in this least significant bit LSB. There has also been
proposed a second prior art as disclosed in a second prior art
reference of “Mékoto Akune et al., "Theory and Operation of-

10 Super Bit Mappihg", Published by Radio Gijutsu, Radio
Gijutsusha, Vol. 1, 45, No. 4, pp. 146-150, April, 1991”7, in
which the quantization noise is-moved into a frequency range of
15 kHz to 22.05 kHz by a noise shaping process, thereby
improving the dynamic range in terms of auditory sensation.

15 As a next-generation format, there is an SD (Super
Density Disk) format studied as a fundamental technique of DVD
{(Digital Videé Disk or Digital Versatile Disk) as a consequence
of the recent development of the practicability of a high-
density recording disk. In regard to the audio section of the

20 SD format, the summary thereof is announced in a third prior
art reference of “Hidehiro Ishii et al., "The Application of a
New High-Density Optical Disc for Audio", Proceedings of The
99th Convention of an Audio Engineering Society, 4121 (D-9), New
York, October 6-9, 1995”, which discloses a linear PCM system

25 with a sampling frequency of 48 kHz and 16 bits for




recording signal by any chance, thereby decoding it as an ul trahi gh

frequency region high-fidelity signal. In this case, 25 the bits are

normal Iy reduced in nunber by securing a

41 predet erm ned noi se margin for each sub-band when the noise
4

quantization as well as the specifications of the proposed SD
format that remarkably exceeds the specifications of the prior
art CD as exemplified by a linear PCM system with a sampling
frequency of 96 XHz and 24 bits for quantization. This
5 proposed format provides the prospects for the achievemént of a
| feproduétion frequency band of about 45 kHz and a dynamic'range
of 140 dB.
However, as disclosed in the recent research paper
of a fourth prior art réference of “TI'sutomu OChashl et al.,'WA
10 study on the difference of the sound quality between LP sound
and CD sound - Phyéiological and KANSEI{SensOry) Scientific
Approach", Technical Report of The Institute of Electronics,
Information and Communication Engineers, HC94-06, pp. 15-22,
June, 19947, it is confirmed that a signal that exceeds 50 kHz
15 and reaches 100 kHz is recorded in a reproducible state on the
LP (Long-Playing) record, and particularly in a fortissimo part
of the ethnic instrument of Gamelan, a spectrum that exceeds 50
‘kHz and reaches 100 kHz is observed.
From this result of research, it cannot help saying
20 even that the band of about 45 kHz of the proposed SD format is
still insufficient for faithfully reproducing such music. The
reproduction band is also extended beyond 100 XHz if the
sampling freqqency of the SD format is further increased to,
for example, 240 kHz. However, the amount of information

25 necessary for it is 5.76 Mbps per channel, and this amounts to




floor. is relatively high, thereby preventing the allocation of

usel éss information to the data of noi se conponents,
of the sub-band, and outputting a 5 hi gh-efficiency w de

scal e factor

determ ning the

band, audi o data from which the high-order redundant run length is

el i m nat ed.

In"Fig. 1, ipputted w de band audi o data

preferably I ncl ude si gnal i nf or mat i oR data, which will be described
in detail later, according to a time-division nultiplexing nethod.
10 The wi de band audi o signal encodi ng apparatus 1001 conpri ses:

(a) a demultiplexer 42 which takes out signal

10

15

20

25

a vast amount of information of 11.52 Mbps in a 2-channel
stereo system. This has consequently led to the problem that
the sound can be recorded for up to only about 50 minutes even
when DVD having a recording capacity of 4.7 gigabytes is used
and it exceeds the upper limit of 6.75 Mbps of the bit rate
temporary allocation, resulting in an impracticability.

A first object of the present invention is to solve
the above-mentioned problems and to provide a wide band audio
signal encoding apparatus capable 6f encoding an audio signél
in a wider band with a higher dynamic range as compared with
those of the prior art. .

A second object of the present invention is to
provide a wide band audio signal decoding apparatus capable of
decoding an audio signal in a wider band with a larger dynamic
range as compared with those of the prior art.

A third object of the present invention is to
provide a wide band audio signal encoding and decoding |
apparatus capable of encoding andldecoding an audio signal in a
wider band with a larger dynamic range as compared with thbse
of the prior art.

A fourth object of the present invention is to
provide a wide band audio recording medium capable of recording
an audio signal in a wider band with a larger dynamic range as
compared with those of the prior art.

DISCLOSURE OF THE INVENTION




i nformati on data fromthe w de band audi o data inputted via an I nput
terminal 41 in a denultiplexing manner, outputs the data—————to—anr——
encodi ng systemcontroller 14, and then, outputs the | i de
band audio data to an adder 43; ﬁ’éSheetﬁag n?{ stedior )
generator 13 that generates a - ' di t her_ si gnal haV|
and then, outputs the di t her signal %0 the adder
(c) an adder 43 which adds the dither signal 20 outputted fron1the
encodi ng dither generator 13 to the wi de band audi o data out putted

fromthe demul tipl exer 42, and then,
In order to achieve the above-mentioned objective,

vel ,

according to the first aspect of the present invention, there
is provided a wide bénd audio signal éncoding apparatus
coﬁprising:

5 a sub-band dividing filter for dividing inputted
wide band audio data into signal data of a predetermined
natural.number N of sub-bands, and outputting the resulting
data;

N sub-sampling means for sub-sampling the signal'

10 data of the N sub-bands outputted from said sub-band dividing
filter with respective predeterminedinumbers of bits for
quantization, respectively, and outputting the resulting data;

.encoding system controlling means for determining
the numbers of bits for quantization of said N sub-sampling

15 means based on inputted noise floor information and setting the
determined numbers of bits for quantization to said respective
N sub—sampllng means, respectively; and

a multiplexer for multiplexing the 51gnal data of

the N sub-bands outputted from said N sub-sampling means, and
20 outputting the multiplexed encoded data.

Also, according to the second aspect of the present
invention, there is provided a wide band audio signal encoding
apparatus comprising:

encoding system controlling means for determining a

25 bandwidth of division and a number N of division of bands of

[ THIS SHEET HAS BEEN
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out puts the added dat a; (d) a sub-band di vi di ng filter
10 which di vi-des-the————-—added data outputted fromthe adder. 43 into a-:

'2|2ur ality (N%ls)SheetHasBeenRelplacet? bands BO to BN
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the wide band audio data based on inputted signal information

7

including signal band information of inputted wide band audio
data;
a sub-band dividing filter for dividing the wide
5 band audio data into signal data of a predetermined natural
number N of sub—bahds having the bandwidth of division and the
number N of division which are determined by said encoding
system controlling meéns, and outputting the resulting data;
N sub-sampling means for sub-sampling the signal’
10 data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;
N redundancy compressing means for determining a
scale factor by detecting a signal data peak level within a
predetermined time period of the signal data of at least one
15 sub-band among the N ‘sub-bands outputted from said N sub-
sampling means, éxecuting an eliminating procesé for
eliminating a high~order redundant run length from the Signal
data of the N sub-bands based on the determined scale factor,
and outputting the processed signal data of the N sub-bands;
20 and
| a multiplexer fér multiplexing the scale factor
de_termined by said redundancy compressing means with the signal
data of the N sub-bands outputted from said N redundancy

compressing means, and outputting the multiplexed encoded data.

THIS SHEET HAS BEEN
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(e) sub-sampling sections 20-0 to 20-N which sub- sanpl e the signal
data of the plurality (N+l) of sub-bands each Ty the nunmber of bits

for quantization set by the encoding syst emy g QAdel @ds/BRén Reflaced 57
(f) a tinear predictive encoder 11 which executes alﬂ“‘

predi cti ng encodi ng process on the data outpw;ted f
sub-sanpling sectians 20-0 to 20-N, and then,  outpu

dat a;

I, ......

(g) a base band encodi ng processing section 30-0

10 whi ch executes an encodi ng process on the data outputted from

10

15

20

25

Further, according to the third aspect of the

present invention, there is provided a wide band audio signal

- encoding apparatus comprising:

encoding system controlling means for determining a
bandwidth of division and a number N of division of bands.of
the wide band audio data based on inputted signal information
including noise floor information and signal band information
of inputted wide band audio data, and determining the number of
bits for cquantization in the predetermined natural number N of
sub~-sampling means based on the noise floor information,
respectively;

a sub-band dividing filter for dividing the wide
band audio data into signal data of N sub-bands having the
width of division and the number N df division which are
determined by said encoding system controlling means, and
outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from.said sub~band dividing
filter with the number of bits for quantization determined by
said encoding system controlling means, respectively, and
outputting the resulting data; and

a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said N sub-sampling means with

the signal information, and outputting the multiplexed encoded

data.

REPLAGED
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t he sub-sanpling section 20-0 by a fixed scale factor, and t hen,

out puts the processed data; (h) redundancy conpression
sections 30-1 to 30-N whi ch conpress the redundant run | ength data
by executing an 15 encodi ng process on the data outputted fromthe

| i near predi ctive encoder 11 by the rquective scal e factors set by
an encodi ng systemcontroller 14, and ‘then, output the processed
dat a; (i) an entropy encoder 16 which executes an
entropy 20 encodi ng process on the data outputted fromthe redundancy

In the above-mentioned wide band audio signal
encoding apparatus, preferably, a bandwidth of a base band
being the lowest band of the N sub-bands is set to one
bandwidth of 10 kHz to 48 kHz.

5 Also, in the above-mentioned wide band audio signal
encoding apparatus, preferably, a sub-sampling frequency of a
base band being the lowest band of the N sub-bands is set to
approximately 32 kiz, 44.1 kiz, 48 KHz, 88.2 kilz or 96 kiz.

Further, in the above-mentioned wide band audio

10 signal encoding apparatus, preferably, a sub-sampling frequency
of said N sub-sampling means is sef to approximately 32 kHz,
44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.
B Furthermore, in the above-mentioned wide band audio
signal encoding apparatus, preferably, a sub-sampling frequency
15 of a base band being the lowest band of the N sub~bands is set
to be equal to sub-sampling frequencies of the other bands.

Also, in-the above-mentioned wide band audio signal
encpding apparatus, preferably, the scale faétors of said N
redundancy compressing means are each fixed at least in a unit

20 of program of a signal to be recorded.

Further, in the above-mentioned wide band audio
signal encoding apparatus, preferably, the signal data of a
base band being the lowest band of the N sub-bands is not
subjected to a high-order redundant run length eliminating

25 process executed by said redundancy compressing means but
is Sheet Has Been Replaced .
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conpression sections 30-1 to 30-N, and then, outputs the processed

data;’ : (j) a multiplexer 12 which executes a
time-division mul ti pl exi ng process so as to add the signal
informati on data 25 fromthe encoding systemcontroller 14 to the data
out putted 10 43

encoded by a linear coding PCM system having one number of bits
for quantization in a range of 16 bits to 24 bits.
Furthermore, in the above-mentioned wide band audio
signal encoding apparatus, the noise floor information
5 preferably includes at least one of followings:
information felevant to a background noise of a
recording studio and noise characteristics of a sound recording
microphone and a microphone amplifier;
information relevant to a sampling frequency and a
10 word length of the inputted wide band audio data; and
information relevant to noise characteristics of at
least one audio apparatus selected from a mixing console and an
effector, when the audio apparatus is used. |
| Also, in the above-mentioned wide band audio signal
15 encoding apparatus, preferably, said encoding system
controlling means determines the number of bits for
. quantization of each sub-band so that a level, which is a
predetermined decibel value lower than a decibel value of the
noise floor determined based on the inputted wide band audio
20 data, is set as a minimum level of code quantization in each
sub-band.
Further, the above-mentioned wide band audio signal
encoding apparatus preferably further comprises:
an encoding dither signal generator for generating a

25 dither signal having a minute level for reducing an

Sheet Has Been Re laced 1
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fromthe base band encodi ng processing section 30-0 and the ent r opy

encoder 16, and then, outputs the data obtained through t he
time-division multiplexing process as encoded dat a; (k)
an encodi ng systemcontroller 14 which controls 5 t he operation of the

w de band audi o signal encodi ng apparat us 11 1001; and

(1) a switch SW. which switches over between operation control to be

execut ed based on the signal . i nformati on data fromthe denultipl exer

42 and operation 10 control to be executed based on the signal

i nformati on data
interference between a quantization noise in recording sound
and a quantization noise in encoding by dispersing the
interference, and adding the dither signal to the inputted wide
band audioc data. ‘

5 | Furthermore, in the above-mentioned wide band audio
signal encoding apparatus, preferably, the base band and at
least one sub-band ére allocated so as to correspond to
respective channels of multi-channel of a further apparatus.

Also, the above-mentioned wide band audio signal'

10 encoding apparatus preferably further'comprises:

a linearfpredictive encoder for reducing a peak
spectrum in a low-frequency region by executing a linear
predictive encoding process on the signal data of at leést one
sub~-band among the signal data of thé N sub-bands outputted

15 from said N sub-sampling means.

Further, in the above-mentioned wide band audio
signal encoding apparatus, preferably, a discrimination signal
representing the fact that the linear predictive encoding
process has been executed by said linear predictive encoder on

20 the signal data of a predetermined sub-band is attached to the
encoded data by multiplexing the discrimination signal with the
encoded data.

Accofding to the fourth aspect of the present

invention, there is provided a wide band audio signal recording

25 medium,

THIS SHEET HAS BEEN
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from a. keyboard 44. The signal information data that is

the information representing the characteristics of the inputted

wi de band audi o data includes informati on data relevant to the noise
15 ,floor of an input signal and information data of an input

signal band. Mde information data includes arelevant to

determ ni ng whether or not to attach a dither signal generating

process, a linear predicting process, and/or an entropy encodi ng

process. Wien the switch SW is switched to the "a" 20 side, the

encodi ng systemcontroller 14 selects.the sign '
g5y wherein wide band guégo data is divided into signal

data of a predetermined natural number N of sub-bands,

wherein the number of bits for quantization for sub-

sampling is determined based on noise floor information of the
5 wide band audio data,

wherein the signal data of the N sub-bands are each
sub-sampled by the determined number of bits for quantization,
and

lwherein encoded data obtained by'multiplexing the -

10 signal data of the sub-sampled N sub-bands is recorded on said
wide band audio signal recording medium.

Also, according to the fifth aspect of the present
invention, there is provided a wide band audio signal recording
medium,

15 wherein a bandwidth of division and a number of
~ division of bands of inpﬁtted wide band audio data are
determined based on signal band information of the wide band
audio data,

wherein Ehe inputted wide band audio data is divided

20 into signal data of a predetermined natural number N of sub-
bands,

wherein a scale factor for redundancy compressing is
determined by detecting a signal peak level within a
predetermined time period of at least one piece of signal data

25 among the signal data of the N sub-bands,

-
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I nformati on data that has been denultipl exed by the demul ti pl exer

42, thereby controlling the operation of the w de band audi o si gnal
encodi ng apparatus 1001 based on the sel ected signal information
data and the node information data inputted 25 by neans of the keyboard
44. \When the swtch SWM is sw tched 13

44

10

15

20

wherein the signal data of the sub-sampled N sub-

bands are converted into encoded data through exclusion of a

high-order redundant run length by said redundancy compressing

means based on the determined scale factor, and

wherein encoded data obtained by multiplexing the
scale factor with the encoded data outputted from said
redundancy compressing means is recorded on said wide band
audio signal recording medium.

Further, according to the sixth aspect of the
present invention, there is provided a wide band audio signal
recording medium, -

wherein a bandwidth of division and a number of
division of bands of inputted wide band audio data are
determined based on signal information of the wide band audio
data,

wherein a number of bits fér quantization in a
natural number N of sub-sampling means is determined based on
noise floor information of the inputted wide band audio data,

wherein the wide band audio data is divided into
signal data of the N sub~bands having the determined width of
division and the mmber N of division,

wherein the signal data of the divided N sub-bands
are sﬁb—sampled by the determined number of bits for

quantization, and

e
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to the "b" side, the encoding systemcontroller 14 selects the

signal information data and the node information data inputted by
nmeans of the keyboard 44 and controls the operation of the wi de band
audi o- si gnal encodi ng apparatus 1001 based on the 5 . data. The
operation control itens of the encoding systg controller 14 are as
fol | ows: (a) setting as t0 whether or not to generate an
encodi ng dither signal in the encoding dither signal generator 13;

wherein encoded data obtained by multiplexing the
signal data of the sub-sampled N sub-bands with the signal
information is recorded on said wide band audio signal
recording medium.

5 According to the seventh aspect of the present
invention, there is provided a wide band audio signal decoding
apparatus comprising:

a demultiplexer for demultiplexing signal data of a
natural number N of sub-bands and noise floor information from
10 inputted encoded data;
N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
sub-bands based on the noise floor information, and outputting
15 the resulting'daté;
N over-sampling means for executing an over-sampling
process on the signal data of N sub-bands outputted from said N
redundancy decompressing means, respectively, and outputting
the processed signal data of the N sub-bands; and
20 a sub~-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling
meané, énd_outputting the combined wide band audio data.
| Also, according to the eighth aspect of the present
invention, there is provided a wide band audio signal decoding

5 | 25 apparatus comprising:

THIS SHEET HAS it
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10 . (b) setting of bands of division in the sub-band

dividing filter 10; (c) setting of the nunber of bits
for quantization in the sub-sanpling sections 20-0 to 20-N;

(d) setting as to whether or not to operate the 15 | i near predictive
encoder 11; (e) setting of;4he scale factor in the base
band encodi ng processing section 30-0 and the redundancy conpression
sections 30-1 to 30-N;, and (f) setting as to whether or

not to operate the.
a demultiplexer for demultiplexing signai data of a

natural number N of sub-bands and signal information including
signal band information of each sub-band and a scale factor of
each sub-band from inputted encoded data}

5 N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a |
redundancy decompression process on the signal data of the N
sub-bands demultiplexed by said demultiplexer based on the
scale factor of each sub-band within a preaetermined time

10 interval, and outputting the resulting data;

N over-sampling means for determining an over-
sampling frequency of each of said N over-sampling means based
on the signal band information, executing an over-sampling
process on the signal data of the N sub-bands outputted from

15 said N redundancy decompressing means at the determined over-
sampling frequencies, respectively, and outputting the
processed signal data of the N sub-bands; and

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-~sampling

20 means, and outputting the combined wide band audio data.

Further, according to the ninth aspect of the
present invention, there is provided a wide band audio signal
decoding apparatus comprises:

a demultiplexer for demultiplexing signal data of a

25 natural number N of sub-bands and signal information including

THIS SHEET HAS BEEN
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20 .entropy encoder 16. The set signal information data

is outputted from the encodi ng systemcontroller 14.-to the
mul ti pl exer 12. The encoded data outputted fromthe w de
band audio si gnal encodi ng apparatus 1001 is further outputted to

the 25 optical disk recorder 1002, and angcording signal of the

a scale factor bf each sub-band, signal band information and
time code additional information from inputted encoded data;
N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a
5 redundancy decompression process on the signal data of the N
sub-bands demultiplexed by said demultiplexer based on the
scale factor of each sub-band within a predetermiﬁed time
interval, and outputting the resultind data;
N over-sampling means for determining an over-

10 sampling frequency of each of said N over-sampling méans based
on the signal band information, executing an over-sampling
process on the signai data of the N sub-bands outputted from
said N redundancy decompression means at predetermined over-
sampling frequencies, respectively, and outputting the

15 processed signal data of the N sub-bands; and

a sub~-band combining filter for combining the signal
data of the N sub-bands ocutputted from said N over-sampling
‘means, and outputting the combined wide band audio data.

| In the above-mentioned wide band audio signal

20 decoding apparatus, preferably, a bandwidth of a base band
being the lowest band out of the N sub-bands is set to one
bandwidth of 10 kHz to 48 kHz so as to be equal to a bandwidth
of a bredetermined digital audio system.

Also, in the above-mentioned wide band audio signal

25 decoding apparatus, preferably, a sub-sampling frequency of the

-
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45 . encoded data is recorded on the phase change type rewitable
optical disk 300 that is a high-density wi de band audi o data

recordi ng medium Then, the recorded signal inside the optical di sk
300 is reproduced by the optical disk reproducer 1003 5 shown in Fig.
2 to obtain a reproduction signal, and the 7 original encoded data is
taken out of the reproduction signal %y the optical disk reproducer
1003, and then, is outputted to t he wi de band audi o signal decoding
appar atus 1004.

base band is set to 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96
kHz. |
Further, in the above-mentioned wide band audib
signal decoding apparatus, preferably, the signal data of the
5 base band is not subjected to a high-~order redundant run length
redundancy compressing process by said redundancy compressing
means and the encoded data is encoded by a linear PCM coding
system haﬁihg one number of bits for quantization in a range of
16 bits to 24 bits.
10 _ Furthermore, the above-mentioned wide band audio
signal decoding apparatus preferably further comprises:
decoding system controlling ﬁeans for controlling
said sub-band redundancy decompressing means and said over-
sampling means to stop unnecessary operations of said sub-band
15 redundanéy decompressing means and said over-sampling means
based on inbutted information including a highest signal band
and a sampling frequency of a reproducing apparatus connected
to a subsequent stage of the wide bénd audio signal decoding
apparatus. -
20 Also, in the above-mentioned wide band audio signal
decoding apparatus preferably further comprises:
decoding system controlling means for determining
the number of bits for quantization in said redundancy

decompressing means and said over-sampling means based on.

25 inputted specification information of a noise floor of a
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The wi.de band audi o signal decodi ng apparatus 1004 10 shown in Fig. 2
conpri ses: (a) a demul tiplexer 50 which executes the
time- di vi si on demul tipl exi ng process so as to take out the signal

i nformati on data fromthe inputted encoded data and to out put t he
sanme to a decoding systemcontroller 54, denﬂ tiplexes the 15 r emai ni ng
encoded data into the signal data of the N s bands BO to BN, and
then, outputs the signal data to an entropy decoder 56;

(b) an entropy decoder 56 which executes an entropy

reproducing apparatus connected to a subsequent stage of said
wide band audio signal decoding apparatus, and executing a
rounding-off process on the low-order bits when a word length
of the wide band audio data included in the inputted encoded
5 data is so great that a surplus of low-order bits exists.
Further, in the above-mentioned wide band audio
signal decoding apparatus, preferably, said decoding system
controlling means discriminates a discrimination signal
relevant to the linear predictive encoding process included in
10 the additional information included in the inputted encoded
data, and
wherein said wide band audio Signal decoding
apparatus further comprises:
a linear predictive decoder for executing a linear
15 predictive decoding procesé on the signal data of the N sub-
bands outputted from said N sub-sampling means when_the
discrimination.signal represents the fact that the linear
predictive encoding process has been executed on the encoded
data, and outputting the processed signal data of the N sub-
20 bands.
Furthermore, in the above-mentioned wide band audio
signal decoding apparatus, preferably, the discrimination
signal includes a discrimination signal representing the fact

that the linear predictive encoding process has been executed

—_—
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decodi.ng process reverse to the entropy encodi ng process on the 20
signal data of the natural number N (N [err] 1) of sub-bands

outputted fromthe denultiplexer 50, and then, outputs the processed
dat a; .- (c) a base band decoding processing section 60-0
whi ch executes a decodi ng process reverse to the process in the 25 base

band encodi ng processing section 30-0 on the é’gnal dat a

by said linear predictive encoder on at 1east one of the signal
data of the N sub-bénds.

According to the tenth aspect of the present
invention, there is provided a wide band audio signal encoding

5 and decoding apparatus comprising: |

a wide band audioc signal encoding apparatus; and

a wide band audio signal decoding apparatus,

wherein said wide band audio signal encoding
apparatus comprises:

10 a.sub—band dividing filter for dividing inputted
wide band audio data into signal data of a predetermined
natural number N of sub-bands having a bandwidth of division
and a number N of division determined based on inputted signal
information including signal band information of the wide band

15 audio data, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub~band dividing
filter, respectively, and outputting the resulting data;

N redundancy compressing means for determining a

20 scale factor by detecting a signal déta peak level within a
predetermined time period of the signal data of at least one
sub-band amohg the N sub-bands outputted from said N sub-
sampling means, executing an eliminating process for
eliminating a high-order redundant run length from the signal

25. 'data of the N sub-bands based on the determined scale factor,

——t—
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46 _ of the sub-band of the base band outputted fromthe

denmul'ti pl exer 50 and outputs the processed data; (d)
redundancy deconpression sections 60-1 to 60-N whi ch execute a
redundancy deconpression process reverse to the 5 process in the _
redundancy conpression sections 30-1 to 30-h&0 with a scale factor set

by the decodi ng systemcontroller 54 on

the data outputted fromthe
entropy decoder 56, and then, '

and outputting the processed signal data of the N sub-bands;
and

a multiplexer for multiplexing the scale factor
determined by said redundancy conpressing means Qith the signal

5 data of the N sub~bands outputted from said N redundancy

compressing means, and outputting the multiplexed encoded data,
and |

wherein said wide band audio signal decoding
apparatus comprises:

10 a demultiplexer for demﬁ;tiplexing signal data of a
natural number N.of sub-bands and noise floor information from
the multiplexed encoded data;

N redundancy decompressing means for decompressing
- signal data of the N sub-bands respectively by executing a

15  redundancy decompression process on the signal data of the N
sub-bands based on the noise floor information, and outputting
the resultihg data; _

N over-sampling means for executing an over-sampling
'process on the signal data of the N sub-bands outputted from

20 said N redundancy decompressing means, respectively, and

outputting the processed signal data of the N sub-bands; and
a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling

means, and outputting the combined wide band audio data.
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out put. the processed data; (e) a linear predictive

decodér 51 which executes a 10 | i near predictive decodi ng process
reverse to the process in the linear predictive encoder 11 on the
data outputted fromthe redundancy deconpression sections 60-1 to
60- N, and then, out puts the processed ta; g (f)
over-sanpling sections 70-0 to 70-N which ovér- 15 sanpl e the data
outputted fromthe base band decodi ng processing section 60-0 and
the data outputted fromthe |inear predi ctive decoder 51 at the

respective sanpling frequencies
Also, according to the eleventh aspect of. the

present invention, there is provided a wide band audio signal
encoding apparatus comprising:
a sub-band dividing filter for dividing inputted
5 wide band audio data into signal data of a predetermined
natural number N of sub-bands having a predetermined bandwidth
of division and a number N of division, and outputting the
resulting data;
N sub-sampling means for sub-sampling the signaf
10 data of the N sub-bands outputted from said sub-band dividing
filter, respectiﬁely, and outputting the resulting data;
redundancy compressing means for compressing signal
data by executing a predetermined reversible redundancy
campressing process on the signal data of at least one sub-band
15 among the signal data of the N sub-bands outputted from said N
sub-sampling means, and outputting the processed signal data;
-_and
a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said sub-sampling means and said
20  redundancy compressing means, and outputting the multiplexed
encoded data.
Further, according to the twelfth aspect of the
present invention, there is provided a wide band audio signal

encoding apparatus comprising:
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set by the decoding systemcontroller 54, and then, output the

processed data; 20 (g) a sub-band conmbining filter 52 which
conbi nes a plurality (N+1) of data outputted fromthe over-sanpling
sectigns 70-0 to 70-N, and then, outputs the conbi ned wi de band

audi o dat a; (h) a nmultiplgxer 46 which executes a
time-division 25 mul tipl exi ng process on The wi de band audi o data

outputted from

encoding system controlling ‘means for determining a
bandwidth of division and a number N of division of bands of
the wide band audio data based on inputted signal information
including noise floor information and signal band information

5 of inputted wide band audio data, and determining the number of
bits for quantization of a predetermined natural number N of
sub-sampling means bésed on the noise floor information,
respectively; |

a sub-band dividing filter for dividing the wide’

10 band audio data into signal data of N sub-bands having the
width of division and the number N of division which are
determined by said encoding system controlling means, and
outputting the resulting data;

N sub-sampling means for sub-sampling the signal

15 data of the N sub-bands outputted from said sub-band dividing
filter with the number of bits for quantization determined by
said encoding system controlling means, respectively, and
outputting the resulting data;

N redundancy compressing means for compressing

20 signal data by executing a predetermined reversible redundancy
compressing process on the signal data of the N sub-bands
outputted from said N sub-sampling means, and outputting the
processed signal data; and

a multiplexer for multiplexing the signal data of

25 the N sub-bands outputted from said N redundancy compressing
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47 . t he sub-band conbining filter 52 and the signal information

data outputted fromthe decoding system control l er 54, and t hen,

outputs the nultiplexed wide band audio data via an out put term nal

47; and 5 (i) the decoding systemcontroller 54 which

controls t he operation of the w de ba&% audi o signal decoding

?ﬁgaratus 1004 based on the si gnal rmation data inputted from
means and the signal information, and outputting the
multiplexed encodéd data.

Furthermore, according'to the thirteenth aspect of
the present invention, there is provided a wide band audio

5 signal encoding apparafus comprising:

a sub-band dividing filter for dividing inputted
wide band audio data into signal data of a predetermined
natural number N of sub-bands having a predetermined bandwidth
of division and a number N of division, and outputting the ’

10 resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data:

a redundancy coﬁpressing means for executing a

15 predetermined reversible A-X modulating process on the signal
data of at least one sub-band among the signal data of the N
sub-bands outputted from said N sub-sampling means, and
outputting the processed signal data; and

a multiplexer for multiplexing the signal data of

20 the N sub-bands outputted from said sub-sampling means and said
redundancy compressing means, and outputting the multiplexed
encoded data.

In the above-mentioned wide band audio signal

encoding apparatus, preferably, said redundancy compressing
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denmul ti pl exer 50 and the node i-nformation data inputted by means of

a keyboard 45. 10 The operation control itens of the
decodi ng system controller 54 are as foll ows: (a)
setting of bands of division in the derul ti pl exer 50;

(b) setting as to whether or not to operate %ge 15 entropy decoder 56;
(c) setting of the scale factor in the base nd decodi ng processi ng
section 60-0 and the redundancy
means conmprises at least one of a linear predictive encoder and
an entropy encoder.
Also, in the above-mentioned wide band audio signal
encoding apparatus, preferably, said redundancy compressing
5 means comprises at least one of a linear predictive encoder and
an entropy encoder, and
wherein said multiplexer multiplexes a
discrimination signal representing the fact that the redundancy
compressing process has been executed with the multiplexed '

10 encoded data. |

Further, in the above-mentioned wide band audio
signal encoding apparatus, preferably, the bandwidth of the
base band being the lowest bénd of the N sub-bands is set to
one bandwidth of 10 kHz to 48 kHz.

15 Furthermore, in the above-mentioned wide band audio
signal encoding apparatus, preferably, a sub-sampling frequency
of a base band being the lowest band of the N sub-bands is set
to approximately 32 kHi, 44.1 kﬁz, 48 kHz, 88.2 kHz or 96 kHz.

Also, in the above-mentioned wide band audio signal

20 ' encoding apparatus, preferably, a sub-sampling frequency of
each of said N sub-sampling means is set to approximately 32
kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.

Further, in the above-mentioned wide band audio
signal encoding apparatus, preferably, a sub-sampling frequency

25 of the base band being the lowest band of the N sub-bands is |
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deconpr essi on sections 60-1 to 60-N, (d) setting as to

whet héer or not to operate the 20 | i near predictive decoder 51;

(e ) setting of a sanpling frequency in the over- sanpl i ng sections
70-0 t-o 70-N, and (f) setting of bands of division in

t he sub- band conmbining filter 52. 25

set to be equal to sub-sampling frequencies of the other sub-
bands. _

Furthermore, in the above-mentioned wide band audio

_ signal encoding apparatus, preferably, the signal data of the
5 base band being the lowest band of the N sub-bands is nbt
- subjected to a high-order redundant run length eliminating
process executed by said redundancy coﬁpressiné‘means but
encoded by a linear coding PCM system having one number of bits
fbr-qﬁantization in a rénge of 16 bits to 24 bits.

10 'Also, in the above-mentioned wide band audio signal
encoding apparatus, preferably, the noise floor information
includes at least one of the followings:

information relevant to a background noise of a
recording studio and noisé characteristics of a sound recording

15 microphone and a microphone amplifier; |

iﬁformation relevant to a sampling frequency and a

‘;word length of the inputted wide band audio data; and
information relevant to noise characteristiés of at
least one audio apparatus selected from a mixing console and an

20 effector, when the audio apparatus is used.

Further; in the above-mentioned wide band audio
signal encoding apparatus, preferably, said encoding system
controlling means determines the number of bits for
quantization of each sub~band so that a level, which is a

25 predetermined decibel value lower than a decibel value of the
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48 . ' The decodi ng systemcontroller 54 outputs the
currently set signal information data to the nultipl exer 46.
The preferred enbodi nent constructed as above will ' be described in
detail- wwth regard to a variety of operation 5 nodes with reference to
the draw ngs. _ _ First of all,e§he encodi ng operation of the
w de band audi o signal encading apparé&us 1001 in a first operation
node of the present preferred enbodiment will be described. In

noise floor determined based on the inputted wide band audio

data, is set as a minimum level of code quantization in each

sub-band.

| Furthermore, the above-mentioned wide band audio
5 signal encoding apparatus preferably further comprises:

‘an encoding dither signal generator for generating a

dither signal having a minute level for reducing an
_interference between a quantization noise in recording sound
and a quantization noise in encoding by dispersing the

10 interference,-and-adding the dither signal to the inputted wide
band audio data.

Also, in the above-mentioned wide band audio signal
encoding apparatus, preferably, the base band and the sub-bands
are allocated to respective independent channels.

15 Further, in the above-mentioned wide band audio
signal encoding apparatus, preferably, the independent channel
to which the signal data of the base band is allocated is set
to a main channel.

According to the fourteenth aspect of the present

20 invention, there is provided a wide band audio signal recording
medium,

wherein wide band audio data is divided into signal
data of a predetermined natural number N of sub-bands,

wherein the signal data of the N sub-bands are each

5 25 sub-sampled,
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Fig. 1, the swwtch SWM is, first of all, switched to, for 10 exanpl e,
the "a" side and the signal information data and the node
|nfornation data are inputted by neans of the keyboard 44, t he

i nformati on data being inputted to the encodi ng system controller

14. In response to this, the encoding system, controller 14 executes
setting of the operation of each part as 15 descri bed above. 1In the
present preferred enbodi ment, the w de band audi o data inputted from
the input termnal 41 has a sanpling frequency of, for exanple, 240

kHz and a word | ength (or. the nunber of bits per data) of 24 bits,
and the data is wherein a reversible data compressing process is

executed on the signal data of the sub-sampled N sub-bands, and
wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said
5 wide band audio signal recording medium.

According to the fifteenth aspect of the present
invention, there is provided a wide band audio signal recording
medium,

wherein a bandwidth of division and a number N of

10 division of bands of inputted wide band audio data are
determined based on the signal band information of the wide
band audio data,

wherein the inputted wide band audioc data is divided
into signal data of a predetermined natural number N of sub-

15 bands and sub—sémpled,

wherein a reversible data compressing process is
executed on at least one piece of signal data among the signal
data of thé N sub-bands, and

- wherein encoded data obtained by multiplexing the
20 signal data of the N sub-bands including the processed signal
data is recorded on said wide band audio signal recording
medium.

Further, according to the sixteenth aspect of the

present invention, there is provided a wide band audio signal

25 recording medium,

his Sheet Has Been Re(laced

iminw e

REPLACED




i nputted to the sub-band dividing fllter 10 via the 20 demul ti pl exer 42

and the adder 43. In this case, the signal I nformation data is
cal cul ated, for exanple, in the follow ng manner. Based on the known
paraneters of the studio background noi se, the noise level of a

m crophone anplifier, the specificatiggﬁ of the analog-to-digital or
A/ D converter and so 25 on in formng w band audi o data, an

effective frequency band

wherein wide band éudio data is divided into signal
data of a predetermined natural number N of sub-bands,
wherein the signal data of the N sub-bands are each
sub-sampled, .
5 wherein a A-Z mbdulating process is executed on the
signal data of the sub-sampled N sub-bands, and
wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said
wide band audio signal recording medium. ]
10 In the above%mentioned wide band audio signal
recording medium, preferably, the data compressing process is
éxecuted by at least one of a linear predictive encoder and an
entropy encoder.
According to the seventeenth aspect of the present
15 invention, there is-prqvided a wide band audio signal decoding
apparatus comprising:
a demultiplexer for demultiplexing signal data of a
natural number N of sub-bands from inputted encoded data;
N redundancy decompressing means for decompressing
20 the signal data of the N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
sub-bands demultiplexed by said demultiplexer;
N over-sampling means for executing an over-sampling

process on the signal data of the N sub-bands outputted from
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49 and the noise floor of each sub-band of 24 kHz are separately
cal culated, and the noise floor information data and the i nput

signal band information data are cal cul ated. For the node

i nformati on data, information for commandi ng a request for an 5

encodi ng process of the wi de band audio node jn the first operation
node is inputted by neans of the keyboard 44.2%ased on these
commands, the encoding systemcontrol |l er 14 executes

said N redundancy decampressing.means, respectively, and
outputting the processed signal data of the N sub-bands; and

a sub-band combining filter for combining the signal
data of N sub-bands outputted from said N over-sampling means,

5 and outputting the combined wide band audio data.

Also, according to the eighteenth aspect of the
present invention, there is provided a wide band audio signal
decoding apparatus comprising:

a demultiplexer for demultiplexing signal data 6f a

10 natural number N of sub-bands and signal information including
a scale factor and signal band information of each sub-band
from inputted encoded data:

N redundancy decompressing means for decompressing
the signal data of the N sub-bands respectively by executing a

15 redundancy decompression process on the signal data of the N
sub-bands demultiplexed by said demultiplexer based on the
scale factor of each sub-band within a predetermined time
interval, and outpﬁtting the resulting data;

N over-sampling means for determining an over-

20 sampling frequency of each of said N over-sampling means based
on the signal band information, executing'an over~sampling
process on the signal data of the N sub-bands outputted from
said N redundancy decompressing means at predetermined over-
sampling-frequencies, respectively, and outputting the

25 processed signal data of the N sub-bands; and
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the setting of the sub-band dividing filter 10. The sub-band
10 divides the wide band audio data into, for

dividing filter

exanpl e,

t he sub-bands Bl to BA4.

showi ng sub-band di vi di ng

operation node of the
1. 15

of Fig.
dividin
si gnal

g

filter 10,

five band data (i.e

As

frequency of 0 to 24 kHz,
a sub-band combining filter for combining the signal

10

15

20

25

H||\I\\ \|||\\ \\\l 1l

= 4) including the base band

10
BO and

Fig. 3 is a spectrumchart
and sub- sangllng met hods in the first

w de band audio glgnal encodi ng apparatus 1001

shown in Fig. 3(a), in the sub-band

the sub-band Bl is set to a

t he sub-band BOis set to a band ranging froma

| data of the N sub~bands outputted from said N over-sampling

means, and outputting combined wide band audio data.

Further, according to the nineteenth aspect of the

present invention, there is provided a wide band audio signal

decoding apparatus comprising:

a demultiplexer for demultiplexing signal data of a

natural number N of sub-bands from inputted encoded data;

N redundancy decompressing means for decompressihg

the signal data of the N sub-bands respectively by executing a

A-Z modulating process on the signal data of the N sub-bands

demultiplexed by said demultiplexer;

N over-sampling means for executing an over-sampling

process on the signal data of the N sub-bands outputted from

said N redundancy decompressing means, respectively, and

outputting the processed signal data of the N sub-bands; and

" a sub-band combining filter for combining the signal

data of the N sub-bands outputted from said N over-sampling

means, and outputting combined wide band audio data.

In the above-mentioned wide band audio signal

decoding apparatus, preferably, said N redundancy compressing

means comprises at least one of a linear predictive decoder and

an entropy decoder.

Also, in the above-mentioned wide band audio signal

decoding apparatus, preferably, the bandwidth of the base band
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band ranging fromthe signal frequency of 24 kHz to 48 kHz and t he

sub-band B2 to the sub-band B4 are sequentially divided 20 i nto bands
every 24 kHz up to 120 kHz. The sub-band di vidi ng filter 10 is
preferably constructed of a Poly-phase Quadrature Mrror Filter
(referred to as QW hereinafter) of an eigh%ﬁpld or hi gher
over-sanpling process for canceling an aliasing di stortion occurring
in the vicinity of the cross-over portions 25 bet ween bands. :

being the lowest band of the N sub-bands is set to one
bandwidth of 10 kHz to 48 kHz.
Further, in the above-mentioned wide band audio
signal decoding apparatus, preferably, a sub-sampling frequency
5 of the base band is set to 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz
or 96 kHz.
Furthermore, in the above-mentioned wide band audio
.signal decoding apparatus, preferably, the signal data of the
base band is not subjected to a high-order redundant run lenéth
10 redundancy compressing process by said redundancy compressing
means, and the encoded data is encoded by a linear PCM coding
system having one number of bits for quantization in a range of
16 bits to 24 bits.
Also, the above—mentioned wide band audio signal
15 decoding apparatus preferably further comprises: |
decoding system controlling means for controlling
said sub-~band redundancy decompressing means and said over-
sampling means to stop unnecessary\operations of said sub-band
redundancy decompressing means and said over-sampling means
20 based on inputted information including a highest signal band
and a sampling frequency of a reproducing apparatus connected
to a subsequent stage of said wide band audio signal decoding
apparatus.
Further, the above-mentioned wide band audio signal

25 decoding apparatus preferably further comprises:
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50 . Description will be nmade with reference to Fig. 1
and Fig. 3. The signal spectrumof the output data of the base band
BO fromthe sub-band dividing filter 10 becones BO as shown in Fig.
3(b).- In Fig. 3, fovs represents an over- 5 sanpling frequency of
CMF, and it is set to 384 kHz. The ouf put data of the base band BO
fromthe sub-band dividing

decoding system controlling means for determining
the number of bits for quantization in said redundancy
decompressing means and said over-sampling means based on
inputted specification information of a noise floor of a

5 reproducing apparatus connected to a subsequent stage of said_
wide bénd audio signal decoding apparatus.

Furthermore, in the above-mentioned wide band audio
signal decoding apparatus, preferably, said decoding system
controlling means discriminates the discrimination signal

10 relevant to the linear predictive encoding process included in
the additional information included in the inputted encoded
data, and

wherein said wide band audio signal decoding
apparatus further comprises:

15 a decoder for executing at least one of a linear
predictive decoding process and an entropy decoding process on
the signal data of the N sub-bands outputted from said N sub-
sampling means when the discrimination signal represents the
fact that a linear predictive encoding process has been

20 executed on the encoded data, and outputting the processed
signal data of the N sub-bands.

According to the twentieth aspect of the present
invention, there is provided a wide band audio signal encoding
‘and decoding apparatus comprising:

25 a wide band audio signal encoding apparatus; and
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filter 10 is sub-sanpled at a sub-sanpling frequency fsub = 48 k Hz

by the sub-sanpling:-section 20-0. The signal spectrum of t he
sub-sanpl ed data is converted into | ower-frequency data SBO 10 as shown
in Fi.g. 3(c). Likew se, the signal spectruns of the data of the

sub- bands Bl1l, B2, B3 and B4 shown in Figs. 3§ ), - 3(e), 3(h) and 3(j)
are respectively sub-sanpled to | ower regquency regions so as to
beconme SB1 shown in Fig. 3(e), SB2 shown in Fig. 3(g), SB3 shown in
Fig. 3(i) and SB4 shown in 15 Fig. 3(k). The bit rate of each sub-band
s 1.152 Mops since t he sub-sanpling frequency i s 48 kHz and the
nunber of bits for a wide band audio signal decoding apparatus,

wherein said wide band audio signal encoding
apparatus comprises:

a sub~band dividing filter for dividing inputted

5 wide band audio data into signal data of N sub-bands having the
width of division and the number N of division predetermined
based on signal band information of the inputted wide band
audio data, and.outputting the resulting data;

N sub-sampling means for sub-sampling the signal'

10 data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;

N redundancy compressing means for compressing
signal data by executing a predetermined reversible redundancy
compressing process on the signal'data of the N sub-bands

15 outputted from said N Sub—sampling means, and outputting fhe
processed signal data; and

a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said N‘redundancy compressing
means with the signal information, and outputting the

20 multiplexed encoded data, and

wherein said wide band audio signal decoding
apparatus comprises:

a demultiplexer for demultiplexing signal data of a

natural number N of sub-bands and signal information including
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guantd zation is 24 bits, and the overall maxinmumbit rate of t he
base ‘band BO to the sub-band B4 becones 5.76 Mops. Fig. 5
is a frequency characteristic chart showing 20 sub- band di vi di ng and
encode- quanti zi ng nmet hods according to a first preferred enbodi nment
of the first operation node of the 'mﬁ?ﬁ band audi o signal encodi ng
apparatus 1001 of Fig. 1. In Fig. 5 e horizontal axis represents
t he signal frequency, the left-hand vertical axis represents the
signal level, and 25 the right-hand vertical axis represents the nunber

of bits for .
: a scale factor and signal band information of each sub-band

from the inputted encoded data;
_ N redundancy decompressing means for decompressing
the signal data of the N sub-bands respectively by executing a
5 redundancy decompression process on the signal data of the N
| sub~bands demultiplexed by said demultiplexer based on the
scale factor of each Sub-band within a predetermined time
interval, and outputting the resulting data;
N over-sampling means for determining an over-

10 sampling frequency of each of said N over-sampling means based
on the signal band information, executing an over-sampling
process on the signal data of the N sub-bands outputted from
said N redundancy decompressing means at predetermined
respective over-sampling frequencies,_respectively, and

15 outputting the processed signal data of the N sub-bands; and

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from the N over-sampling
means, and outputting combined wide bénd audio data.

Therefore, both the characteristics of an extremely

20 wide dynamic range and a wide band as compared with those of
the prior art can be COnéurrently achieved at a relatively low
bit rate per channel. In other words, the impurity of sound
attributed to the deterioration of the distortion factor at a

minute level is eliminated, and original sound reproduction of

25 a signal reaching an ultrahigh frequency region of, for
(his Sheet Has Been Replaced
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encoding. Wth the setting as described above, it is allowed to

w den the signa

band of the sub-band up to 120 kHz and allocate a

maxi nrum of 24 bits for the quantization of the sub- bands (i.e., the
dynam-c range is set to 144 dB or higher) if 5 wi de band hi gh- out put

data extending up to the nmaxi rumband is
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example, 120 kHz can be achieved. This allows the achievement
of recording and reproduction capable of reproducing an
extremely transparent natural sound extending to an ultrahigh
frequency region getting rid of the limited space of the prior
art compact disc (CD) and the like, a fecording medium capable
of recording a signal of the above wide band audio data and a
reproduction sound field.

BRIEF DESCRIPTION OF THE DRAWINGS

Fié. 1 is a block diagram showing a construction of
a wide band audio signal encoding apparatus and an optical disk
recorder according to a preferred embodiment of the present
invention;

Fig. 2 is a block diagram showing a construction of
an optical disk reproducer and a wide band audio signal
decoding apparatus of the above preferred embodiment;

Fig. 3 is a spectrum chart showing a sub-band
dividing and sub-sampling methods in a first operation mode of
the wide band audio signal encoding apparatus of Fig. 1;

Fig. 4 is a spectrum chart showing sub-band dividing
and sub-sampling methods in a second operation mode of the wide
band audio signal encoding apparatus of Fig. 1;

Fig. 5 is a frequency characteristic chart showing
sub-band dividing and encode~quantizing methods according to a
first preferred embodiment of the first operation mode of the

wide band audio signal encoding apparatus of Fig. 1;




I nputted by any chance, thereby allomﬁng a high-fidelity signal

reachi ng the ultrahigh frequency region to be encoded. Wth this

maxi mum per f or mance nai ntai ned, |oss-1ess encoding is execut ed
according to the follow ng four nethodical procedures 10 payi ng
attention to the data signal conponent of eagfy sub-band.

The first method is to prevent useless information from bei ng

al l ocated by preparatorily knowi ng the noise floor of the input
signal. Even in the excellent environment of the studio of | ate, the
overal | sound collecting and sound 15 atherin nan1c ran I s, about
120 dB at nost wit hout Fig. is frquency cha a erlstlc ch rt showing

sub-band dividing and encode-quantizing methods according to a
second preferred embodiment of the first operation mode of the
wide band audio signal encoding apparatus of Fig. 1;

5 Fig. 7 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a
third preferred embodiment of the first operation mode of the
wide band audio signal encoding apparatus of Fig. 1 in the case
where an example of a spectrum that reaches 100 kHz in a

10 fortissimo part of a Gamelan of an ethnic instrument is
observed and this is encoded; | |
Fig. 8 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a
fourth preferred embodiment of the first operation mode of the
15 wide band audio signal encoding apparatus of Fig. 1;
Fig. 9 is a frequency characteristic chart showing
sub~band dividing and encode—quantizing methods according to a
fifth preferred embodiment of the first operation mode of the
wide band audio signal .encoding apparatus of Fig. 1 in the case
20 . where a signal of a base band BO is sampled at a sampling
frequency of-96 kHz witﬁ 24 bits for quantization;
Fig.llo is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a
first preferred embodiment of the second operation mode of the

25 wide band audio signal encoding apparatus of Fig. 1 in the case




audi tory sensation correction. In the ffequency band of 20 kHz to

100 kHz, the electric characteristics of -the A/D converter becones
strict and the dynam c range bhecones narrower, meaning that a
dynami ¢ range of about 80 dB is barely secured. An 20 epoch- maki ng
invention is expected in the future, howeveryyit I s estimated that

| nprovenents will be nade at sl ow pace for the tine being.

Fig. 6 is a frequency characteristic chart show ng sub-band di vi di ng
and encode-quanti zi ng nmet hods according to a 25 second preferred

enbodi nent of the first operation node of_ the , )
. where the number of bits of the wide band audio data is 20

bits;
Fig. 11 is a frequency characteristic chart showing
sub~band dividing and encode-quantizing methods according to a
5 second preferred embodiment of the second operation mode of the
wide band audio signal encodiﬁg apparatus of Fig. 1 in the case
where the number of bits of the wide band audio data is 16
bits;
Fig. 12 is a frequency characteristic chart showing

10 sub-band dividing and encode-quantizing methods according to a
third preferred.embodiment of the second operation mode of the
wide band audio signal encoding apparatus of Fig. 1 in the case
where the wide band audio data has its original sampling
frequency of 96 kHz and a signal frequency band of 48 kHz;

15 Fig. 13 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods in a third
operation mode of the wide band audio signal encoding apparatus
of Fig. 1;

Fig. 14 is a frequency characteristic chart showing

20 sub-band dividing and encode-quantizing methods in a fourth
operation mode of the wide band audio signal encoding apparatus
of Fig. 1; |

Fig. 15 is a table showing a compatibility of a
mutual operation between the prior art AV disk reproducer and

25 the optical disk reproducer of the present preferred embodiment




52 - | wi de band audi o signal encoding apparatus 1001 of Fig. 1. Fig.

6 shows the sound recording noise floor of the wi de band audio dat a
in the above-nentioned present sound collecting envi ronnment and an
exanpl e of the setting of the m ninuml evel 5 of code quanti zation

based on the noise floor information data. 38
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and that between the prior art AV disk and the optical disk of
the present preferred embodiment;

Fig. 16 is a block diagram showing a construction of
a wide band audio signal encoding apparatus and an optical disk
recorder according to.a modification example of the present
invention; and

Fig. 17 is a block diagram showing constructions of
an optical disk reproducer and a wide band audio signal
decoding apparatus of the above modification example.
BEST MODE FOR CARRYING OUT THE INVENTION

- Preferred embodiments of the present invention will

be described below with reference to the accompanying drawings.
Fig. 1 is a block diagram showing constructions of a wide band
audio signal encoding apparatus 1001 and an optical disk
recorder 1002 according to a preferred embodiment of the
present invention, and Fig. 2 is a block diagram showing
constructioﬁs of an optical disk reproducer 1003 and a wide
band audio signal decoding apparatus 1004 of the above
preferred embodiment. First of all, the features and outline
of the present preferred embodiment will be described below.

The wide band audio signal encoding apparatus of the
present preferred embodiment shown in Fig. 1 is characterized
in widening the sub-band up to a signal band of 120 kHz and
allocating a maximum of 24 bits for quantization (i.e., the

dynamic range is set to 144 dB or higher) when wide band high-




In Fig. 6, the horizontal axis and the vertical, axis are set

simlar to those of Fig. 5. The encodi ng system
controller 14 determ nes the necessary nunber of bits for

quanti zation in each sub-band 10 based on the noise floor information
data and controls the sub- sanpl i ng sg tions 20-0 to 20-4 so that

t he determ ned nunber of bits for quantization is set. The nunber of
bits for guanti zati on of the base band BOis set to 24 bits

conf orm ng to a format selected fromthe prior art SD format
proposals. 15 For the nunber of hits for quantization, 20 bits and 16
bits output audio digital data extending up to a higher band 1is

inputted, thereby encoding the above inputted audio digital
data as an ultrahigh frequency region high-fidelity signal.
Normally, the bits are reduced in number by securing a

5 predetermined noise margin'for'each sub-band when the noise
floor is relatively high; This can preveht the allocation of
useless information to the data of only noise components, by
which the necessary minimum bit rate corresponding to the noise
floor depending on the system for collecting or gathering sound

10 is allocated. In the signal data of all or at least some sub-
bands out of N sub~bands, a signal peak level within a
predetermined time period is detected to determine a scale
factor and eliminate a high-~order redundént run length for the
removal of a useless head room, thereby obtaining encoded data

15 through compression of the inputted wide band audio data into
the necessary miniﬁum bit rate while scarcely geherating loss.
More preferably, a loss-less data compressing process is
executed every sub-band by at least one of linear predictive
encoding and entropy encoding.

Zb The optical disk recorder 1002 shown in Fig. 1
generates a recording signal by executing a predetermined
recording encoding process, a recording signal amplifying
process and the like on encoded data outputted from a
multiplexer 12 of the wide band audio signal encoding apparatus

25 1001 and records the signal onto a phase change type rewritable




can be afternatively sel ected. Since the sound collecting noi se

fl oor corresponding to it is -105 to -115 dB in the sub- band B1,

t he nunber of bits for quantization is set to 22 bits so that an
encodi ng quanti zati on noi se of not greater than -132 20 dB can be
obtained. The nunber of bits of the quantizgéion step size is set
by thus providing a margi'n of about 20 dB for the sound coll ecting
noi se floor. This arrangenent is to faithfully encode even the
signals buried underneath the sound col l ecting noise floor.

Li kew se, the nunbers of bits for ] ) ) ) .
optical disk 300, or a wide band audio signal recording medium.

On the other hand, the optical disk reproducer 1003 shown in
Fig. 2 obtains‘a reproduction signal by reproducing a recording
signal recorded on the optical disk.300, decodes the original
5 encoded data by executing a predetermined recording signal
amplifying process, a reproduction decoding process and the
like on the reproduction signal, and outputs the data to the
wide band audio signal decoding apparatus 1004.
The wide band audio signal decoding apparatus 1004
10 shown in Fig. 2 receives the encoded data outputted from the
- optical disk reproducer 1003, démultiplexes the signal data of
N sub-bands and additional information such as compression
information and time code of N sub-bands from the encoded data,
decompresses the resulting data every sub-band, determines an
15 over-sampling fréquency according to signal band information,
executes over-sampling, combines the signal data of the N sub-
bands, and then, outputs wide band audio data. Therefore, the
wide band audio signal decoding apparatus 1004 widens the sub-
band up to a signal band of 120 kHz and allocates a maximum of
20 24 bits for quantization (i.e., the dynamic range is set to 144
dB or higher) if wide band high-output data extending up to the
maximum band is inputted depending on the quality of the
recording signal by any chance, thereby decoding it as an
ultrahigh frequency region high-fidelity signal. In this case,

25 the bits are normally reduced in number by securing a




53 - guanti zati on of the sub-band B2 to the sub-band B4 are set to

20, 18 and 16 bits, respectively. ‘The nunber of bits for
guanti zation, or the guanti zation step size is inherent in the sound
collecting 5 system and therefore, it should preferably be fixed in
sound a1

predetermined noise margin for each sub-band when the noise
floor is relatively high, thereby preventing the allocation of
useless information to the data of noise components,
determining the scale factor of the sub-band, and outputting a

5 high~-efficiency wide band audio data from which the high-order
redundant run length is eliminated.

In Fig. 1, inputted wide band audio data preferably
include signal information data, which will be described in
detail later, according to a time-division multiplexing method.

10 The wide band audio signal encoding apparatus 1001 comprises:

(a) a demultiplexer 42 which takes out signal
.information data from the wide band audio data inputted via an
input terminal 41 in a demultiplexing manner, outpﬁts the data
to an encoding system controller 14, and then, outputs the

15 remaining wide band audio data to an adder 43;

(b) an encoding dither generator 13 that generates a
dither signal having a minute level, and then, outputs the
dither signal to the adder 43;

(c) an adder 43 which adds the dither signal

20 outputted from the encoding dither generator 13 to the wide
band audio data outputted from the demultiplexer 42, and then,
outputs the added data;

{d) a sub-band dividing filter 10 which divides the
added data outputted from the adder 43 into a plurality (N+1)

25 of sub-bands B0 to BN;




collecting unit, i.e., in a unit of program These guanti zation step

size information or a discrimnation signal representing the

i nformati on of the nunmber of bits for guanti zation is time-division
mul tiplexed with the signal data. 10 The sub-sanpling sections 20-0 to
20-4 sub-sanple the inputted signal dgja at a sub-sanpling frequency
fsub = 48 kHz to execut e down-conversion, and then, output the
processed data havi ng t he above-nenti oned predeterm ned nunber of
bits for quantization. By thus preventing the allocation of useless
15 |nfornat|on quantity to the_ggégiiﬁgIse%%lggéﬁg}ponpogggﬁﬁﬂgnk!%ub_

sample the signal data of the plurality (N+1) of sub-bands each
by the number of bits for quantization set by the encoding
system controller 14;

5 (f) a linear predictive encoder 11 which executes a
linear predicting encoding process on the data outputted from
the sub-sampling sections 20-0 to 20-N, and then, outputs the
processed data;

(g) a base band encoding processing section 30-0"
10 which executes an encoding process on the data outputted from
the sub-sampling section 20-0 by a fixed scale factor, and
then, outputs the processed data;
(h)'redundancy compression sections 30-1 to 30-N
which compress the redundant run length data by executing an
15 encoding process on the data outputted from the linear
predictive encoder 11 by the respective scale factors:set by an
encoding system controller 142, and then, output the processed
data;
(1) an entropy encoder 16 which executes an entropy
20 encoding process on the data outputted from the redundancy
compression sections 30-1 to 30-N, and then, outputs the
processed data;
() a multiplexer 12 which executes a time-division
multiplexing proceés so as to add the signal information data

25 from the encoding system controller 14 to the data outputted
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securing a margin, the necessary mninmumbit rate corresponding to
the noise floor inherent in the sound collecting systemis

all ocated. In the exanple shown in Fig. 6, the nmaxi num bit rate of

t he signal data of each sub-band becones 1.152 Mips in 20 t he base band
BO, becones 1.056 Mops in the sub-band Bl, 43  becones 0.960 Mps in the

sub- band B2, becones 0.864 Mps in t he sub-band B3 and becones 0. 768
Mops in the sub-band B4. Therefore, the overall maximumbit rate
becones 4.800 Mops, which is reduced to about 83 % fromthe original

bit rate of 25 fro?n' z:gel\ggsse %ha%\g" e'ngogirgg p5r'ocessing section 30-0 and the

entropy encoder 16, and then, outputs the data obtained through
the time-division multiplexing process as _encoded data;
'(k) an encoding system controller 14 which controls
5 the operation of the wide band audio signal encoding apparatus
1001; and
(1) a switch SW1l which switches over between
operation control to be executed based on the signal
information data from the demultiplexer 42 and operation
10 control to be exécuted based on the signal information data
from a keyboard 44. |
The signal information data that .is the information
representing the characteristics of thé inputted wide band
audio data includes information data relevant to the noise
15 floor of an input signal and information data of an input.
signal band. Mode information data includes data relevant to
determining whether or not to attach a dither signal generating
process, a linear predicting process, and/or an entropy
encoding process. When the switch SW1 is switched to the "a”
20 side, the encoding system controller 14 selects the signal
information data that has been demultiplexed by the
demultiplexer 42, thereby controlling the operation of the wide
band audio signal encoding apparatus 1001 based on the selected

signal information data and the mode information data inputted

25 by means of the keyboard 44. When the switch SW1 is switched




54 - _ In the case of collecting sound by |inear
quanti zation, the higher harnmonic frequency conponents of the si gnal
and the quantization noise spectruminterfere with each ot her,

possi.bly causing a noisy inherent spectrum particularly
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to the "b" side, the encoding system controller 14 selects the
signal information data and the mode information data inputted
by means of the keyboard 44 and controls the operation of the
wide band audio signal encoding apparatus 1001 based on the
data. The operation control ifems of thé encoding system
controller 14 are as follows:

(a) setting as to whether or not to generate an
encoding dither signal in the encoding dither signal generator
13; ’

(b) setting of bands of division in the sub-band
dividing filter 10;

(c) setting of the number of bits for quantization
in the sub-sampling sections 20-0 to 20-N;

(d) setting as to whether or not to operate the

linear predictive encoder 11;

(e) sefting of the scale factor in the base band
encoding processing section 30-0 and the redundancy compression
sections 30-1 to 30-N; and

(f) setting as to whether or not to operate the
entropy encoder 16. |

The set signal information data is outputted from
the encoding system controller 14 to the multiplexer 12.

The encoded data outputted from the wide band audio

signal encoding apparatus 1001 is further outputted to the

optical disk recorder 1002, and a recording signal of the



5 .-at a mnute level. 1In order to prevent this, by adding a

dither signal having a very small anplitude generated by the

encodi ng dither generator 13 to the w de band audi o data i nputted
fromthe input termnal 41 via the denultiplexer 42 by nmeans of the
adder 43 for the dispersion of the inherent,poise 10 spectrumin the

w de band audi o data signal, the auditory sensation effect can be
further inproved. Therefore, it is acceptable to add the dither
signal outputted fromthe encodi ng di t her generator 13 to the w de

band audi o dat a. . Preferably, a |inear predictive epcodin
abie”' "9
process is encoded data is recorded on the phase change type rewritable

optical disk 300 that is a high-density wide band audio data
recording medium. Then, the recorded signal inside the optical
disk 300 is reproduced by the optical disk reproducer 1003
5 shown in Fig. 2 to obtain a reproduction signal, and the
original encoded data is taken out of the reproduction signal
by the optical disk reproducer 1003, and then, is oufputted to
the wide band audio signal decoding apparatus 1004.
The wide band audio signal decoding apparatus 1004
10 shown in Fig. 2 comprises:

(a) a demultiplexer 50 which executes the time-
division démultiplexing process so as to take out the signal
information data from the inputted encoded data and to output
the same to an encoding system controller 54, demultiplexes the

15 remaining encoded data into the signal data of the N sub-bands
BO to BN, and then} outputs the signal data to an entropy
decoder 56;

(b) an entropy decoder 56 which executes an entropy

decoding process reverse to the entropy encoding process on the

20  signal data of the natural number N (N > 1) of sub-bands
outbutted from the demultiplexer 50, and then, outputs the
processed data; |

(c) a base band decoding processing section 60-0
which executes a decoding process reverse to the process in the

25 base band encoding processing section 30-0 on the signal data
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15 .. executed on the output data fromthe sub-sanpling sections 20-0

to 20-4 by the linear predictive encoder 11 as a pre-process for

i ncreasing the conpressing effect of the redundancy conpr essi on
sections 30-1 to 30-4. The linear predictive encoder 11 has an
effect of suppressing the peak of the | ow g frequency spectrum by .
encodi ng a prediction residual di fferéence, by which the spectrum can
be flattened in the case where the signal spectrumdistribution is

t he bass-concentrated and trebl e-attenuated type.

Next, the output data fromthe sub-sanpling section
of the sub~band of the base band outputted from the

demultiplexer 50 and outputs the processed data;

(d) redundancy decomptession sections 60-1 to 60-N
which execute a redundancy decompresgion process reverse to the

5 process in the redundancy compression sections 30-1 to 30-N

with a scale factor set by the decoding system controller 54 on
the data outputted from the entropy decoder 56, and then,
output the processed data;

(e) a linear predictive decoder 51 which executes a

10 linear predictive decoding process reverse to the process in
the linear predictive encoder 11 on the data outputted from the
redundancy decompression sections 60-1 to 60~-N, and then,
outputs the processed data;

(£) over-sampling sections 70-0 ‘to 70-N which over-

15 sample the data outputted from the base band decoding
processing section 60-6 and the data outputted from the linear
predictive decoder 51 at the respective sampling fredquencies
set by the decoding system controlier 54, and then, output the
processed data;

20 (g) a sub-band combining filter 52 which combines a
plurality (N+1) of data outputted from the over-sampling
sections 70-0 to 70-N, and then, outputs the combined wide band
audio data;

(h) a multiplexer 46 which executes a time~division

25 multiplexing process on the wide band audio data outputted from




25 -20-0 and the linear predictive encoder 11 are inputted to the

55 base band encodi ng processing section 30-0 and the redundancy
conpression sections 30-1 to 30-4. The base band encodi ng processi ng
section 30-0 has a fixed scale factor, which is
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the sub-band combining filter 52 and the signal information
data outputted from the decoding system controller 54, and -
then, outputs the multiplexed wide band audioc data via an
output terminal 47; and

(i) the encoding system controller 54 which controls
the operation of the wide band audio signal decoding apparatus
1004 based on the signal information data inputted from the
demultiplexer 50 and the mode information data inputted by
means of a keyboard 45. -

The operation control items of the encoding system
controller 54 are as follows:

(a) setting of bands of division in the
demultiplexer 50;

(b) setting as to whether or not to operate the
entropy decoder 56;

(c) setting of the scale factor in the base band
decoding processing section 60-0 and the redundancy
decompression sections 60-1 to 60-N;

(d) setting as to whether or not- to operate the
linear predictive decoder 51;

(e) setting of a sampling frequency in the over-
sampling sections 70-0 to.70-N; and

(f) setting of bands of division in the sub-band

combining filter 52.
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equal to that of the input w de band audi o data. 5 Next ,
the second nethod will be described. The redundancy conpression
sections 30-1 to 30-N detect the peak of t he signal |evel of each
sub-band in a unit of program or every ' predeterm ned tine for the
setting of the scale factor, el i m nagges the redundant run-|ength
portion of the high-order 10 bits and transmts-the scale factor in a

ti me-division

mul ti pl exi ng manner by a built-in nultlplexer Thus,

t he redundant run length data is conpressed. _ It
I's acceptable to transmt fHZEeﬁEBéchE§§%QEm controller 54 outputs the
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currently set signal information data to the multiplexer 46.

The preferred embodiment constructed as above will
be described in detail with regard.to a variety of opération
modes with reference to the drawings.

First of all, the encoding operation of the wide
band audioc signal encoding apparatus 1001 in a first operation
mode of the present preferred embodiment will be déscribed. In
Fig. 1, the switch SWl1 is, first of all, switched to, for
example, the "a" side énd the signal information data and the
mode information data are.inputted by means of the keyboard 44,
the information data being inputted to the encoding system
controller 14. In response to this, the encoding system
controller 14 executes setting of the operation of each part as
described above. In the presént preferred embodiment, the wide
band audio data inputted from the input terminal 41 has a
sampling frequency of, for example, 240 kHz and a word length
(or the number of bits per data) of 24 bits, and the data is
inputted to the sub-band dividing filter 10 via the
demultiplexer 42 and the adder 43. In this case, the signal
information data is calculated, for example, in the following
manner. Based on the known parameters of the studio backgfound
noise, the noise level of a microphone amplifier, the
specifications of the analog-to-digital or A/D converter and so

on in forming wide band audio data, an effective frequency band
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determ ned by the redundancy conpression sections 30-1 to 30-N 15 to

the mul tipl exer 12 via the encoding systemcontroller 14 and subj ect
t he encoded data and the scale factor to the tine- division |

mul ti pl exi ng by the mul tipl exer 12. Further, the third
method will be described. The entropygencoder 16 divides the signal
data of each sub-band 20 fromthe redundancy conpression sections 30-1
to 30-4 at predetermned tine intervals so as to forma conversion
tabl e in which the word length is set according to the occurrence

frequency of pattern
q y p e

a aring in the tine._.interva
the 0BT

olse floor of each sub-band o% fﬂKLHz are separately
calculated, and the noise floor information data and the input
signal band information data are calculated. For the'mode
information data, information for commanding a request for an
5 encoding process of the wide band audioc mode in the first
operation mode is inputted by means of the keyboard 44. Based
on these commands, the encoding system controller 14 executes
the setting of the sub~band dividing filter 10. The sub-band
dividing filter 10 divides the wide band audio data into, for
10 example, five band data (i.e., N = 4) including the base band
B0 and the sub-bands Bl to B4.
Fig. 3 is a spectrum chart showing sub-band dividing
and sub-sampling methods in the first operation mode of the
wide band audio sigﬁal encoding apparatus 1001 of Fig. 1.
15 As shown in Fig. 3(a), in the sub-band dividing
filter 10, the sub-band BO is set to a band ranging from a
signal frequency of 0 to 24 kHz, the sub-band Bl is set to a
band ranging from the signal frequency of 24 kHz to 48 kHz and
the sub-band B2 to the sub-band B4 are sequentially divided
20 into bands every 24 kHz up to 120 kHz. The sub-band dividing
filter 10 is preferably constructed of a Poly-phase Quadrature
! Mirror Filter (referred to as QMF hereinafter) of an eightfold
or higher over-sampling process for canceling an aliasing
distortion occurring in the vicinity of the cross-over portions

25 between bands.



execut es data conpression based on this conversion table. A 25
plurality of conversion tables for use is formed and an

56

10

15

20

25

adaptati on process for selectively using ones having a high

50

Description will be made with reference to Fig. 1
and Fig. 3. The signal spectrum of the output data of the base
band B0 from the sub-band dividing filter 10 becomes BO as
shown in Fig. 3(b). In Fig. 3, fovs represents an over-
sampling frequency of QMF, and it is set to 384 kHz. The
output data of the base band BO from the subeand dividing
filterllo is sub—-sampled at a sub-sampling frequency fsub = 48
kHz by the sub-sampling section 20-0. The signal spectrum of
the sub-sampled data is cénverted into lower-frequency data SBO
as shown in Fig. 3(c). Likewise, the signal spectrums of the
data of the sub-bands Bl, B2, B3 and B4 shown in Figs. 3(d),
3(e), 3(h) and 3(j) are respectively sub-sampled to lower
frequency regions so as to become SBl shown in Fig. 3(e), SB2
shown in Fig. 3(g5, SB3 shown in Fig. 3(i) and SB4 shown in
Fig. 3(k}). The bit rate of each sub-band is 1.152 Mbps since
the sub-sampling frequency is 48 kHz and the number of bits for
quantization is 24 bits, and the overall maximum bit rate of
the base band BO to the sub-band B4 becomes 5.76 Mbps.

Fig. 5 is a frequency chafacteristic chart showing
sub-band dividing and encode-quantizing methods according to a
first preferred embodiment of the first operation mode of the
wide band audio signal encoding apparatus 1001 of Fig. 1. In
Fig. 5, the horizontal axis represents the signal frequency,
the left-hand vertical axis represents the signal level, and

the right-hand vertical axis represents the number of bits for



conpression rate is executed. Wth this arrangenent, further dat a

conpression is executed. The signal data obtained through t he
conpressing process are the |oss-1ess codes that can 5 reproduce the
original data by the conversion tables provided for the entropy
decoder 56. It is also aggeptable to. provide a
[err]-[err] nodul ator 16a as - shown in Fig. 16 in place of, for
exanpl e, the entropy encoder 18. In this case, the word | ength of
the signal data 10 of each sub-band is converted into a bit stream and
the dynand e JA09°e Wich"End SBEYiBg 28Nebd TR UhSShY 18l £5 il

to widen the signal band of the sub-band up to 120 kHz and
allocate a maximum of 24 bits for the quantization of the sub~
bands (i.e., the dynamic range is set to 144 dB or higher) if
5 wide band high~output dafa'extending up to the maximum band is
inputted by any chance, thereby aliowing a high~fidelity signal
reaching the ultrahigh frequency region to be encoded. With
this maximum:performance maintained, loss-less encoding is
executed according to the following four methodical procedures
10 paying attention to the data signal component of each sub-band.
The first method is to prevent useless information
from being allocated by preparatorily knowing the noise floor
of the input signal. Even in the excellent enviromment of the
studio of late, the overall sound collecting and sound
15 gathering dynamic range is about 120 dB at most without
auditory sensation correction. In the frequency band of 20 kHz
to 100 kHz, the electric charécteristics of the A/D converter
becomes strict and the dynamic range becomes narrower,'meaning
that a dynamic range of about 80 dB is barely secured. An
20 epoch-making invention is expected in the future, however, it
is estimated that improvements will be made at slow pace for
the time being. |
Fig. 6 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a

25 second preferred embodiment of the first operation mode of the



nodul ati on shaping filter. In the nodification exanple, the ent r opy

decoder 56 shown in Fig. 2 is replaced by a [err]-[err] denodul at or
56a as shown in Fig. 17. 15 An exanple in which the actua
musrc is encoded will be described next. ) Fig. 7
is a frequency characteristic chart. show ng» sub- band di vi di ng and
encode- quanti zi ng net hods according to a third preferred enbodi nent
of the first operation node of the 20 wi de band audi o signal encoding
apparatus 1001 of Fig. 1 in the case where an exanple of a spectrum
t hat

reaches 108iégt%£ﬂ& dudio signal encoding apparatus 1001 of Fig. 1. Fig.
6 shows the sound recording noise floor of the wide band audio
data in the above-mentioned present sound collecting |
environment and an example of the setting of the minimum level
5 of code quantization based on the noise floor information data.
In Fig. 6, the horizontal axis and the horizontal axis are set
similar to those of Fig. 5.
The encoding system controller 14 détermines the
necessary number of bits for quantization in each sub-band

10 based on the noise floor information data and controls the sub~
sampling sections 20-0 to 20-4 so that the determined number of
bits for quantization is set. The number of bits for
quantization of the base band BO is set to 24 bits conforming
to a format selected from the prior art SD'format proposals.

15 For the number of bits for quantization( 20 bits and 16 bits
can be alternatively selected. Since the sound collecting
noise floor corresponding to it is =105 to -115 dB in the sub-
band Bl, the number of bits for quantization is set to 22 bits '
so that an encoding quantization noise of not greater than -132

20 dB can be obtained. The number of bits of the quantization
step size is set by thus providing a margin of about 20 dB for
the sound collecting noise floor. This arrangement is to |
faithfully encode even the signals buried underneath the sound

collecting noise floor. Likewise, the numbers of bits for

“his Sheet. Has Been Re laced-.._ . THIS SHEET HAS BEEN
WA FERLACED



fortissinmo part of a Ganelan of an ethnic instrunment is observed and

this is encoded. The dashed line in Fig. 7 is obt ai ned by plotting
the peak levels in the programof a signal 25 of the fortissino part of
t he -Ganel an of the ethnic instrunent.
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quantization of the sub-band B2 to the sub-band B4 are set to
20, 18 and 16 bits, respectively.
The number of bits for quantization, or the

quantization step size is inherent in the sound collecting

5 system, and therefore, it should preferably be fixed in sound
collecting unit, i.e., in a unit of program. These"
quantization step size information or a discrimination signal
representing the information of the number of bits for
quantization is time-division multiplexed with the signal data.

10 The sub-sampling sections 20-0 to 20-4 sub-sample the inputted
signal data at a sub-sampling frequency fsub = 48 kHz to
execute down-conversion, and then, output the processed data
having the above-mentioned predetermined number of bits for
quantization. By thus preventing the allocation of useless

15 information quantity to the data full of noise components while
securing a margin, the necessary.minimum bit rate corresponding
to the noise floor inherent in the sound collecting system is
allocated. In the example shown in Fig. 6, the maximum bit
rate of the signal data of each sub-band becomes 1.152 Mbps in

20 the base band B0, becomes 1.056 Mbps in the sub-band B1,
:becomes 0.960 Mbps in the sub-band B2, becomes 0.864 Mbps in
the sub-band B3 and becomes 0.768 Mbps i; fhe sub—band-B4;
Therefore, the overall maximum bit rate becomes 4.800 Mbps,
which ie reduced to about 83 % from the original bit rate of

25 5.76 Mops shown in Fig. 5.



As descri bed above, frequency conponents up to 100 kHz is observed

in the natural world, however, the sound energy tends to decrease as
t he frequency becones higher. The redundancy conpressi on sections
30-% to 30-4 conpress the signal data by 5 el imnating the high-order
redundant run | ength on determ ning he scal e factor based on the
peak level in the signal data of each sub-band. As
shown in Fig. 7, the scale factor of the sub-band Bl is set to 4,
the scale factor of the sub-band B2 is set to 10 8, the scale factor of

the sub-band B3 is set tOI%ZtﬁgK%ég%eof collecting sound by linear

quantization, the higher harmonic frequency components of the
signal and the quantization noise spectrum interfere with each
other, possibly causing a noisy inherent spectrum particularly
5 at a minute level. In order to prevent this, by adding a
dither signal having a very small amplitude generated by the
encoding dither generator 13 to the wide band audio data
inputted from the input terminal 41 via the demultiplexer 42 by
means of the adder 43 for the dispersion of the inherent noise

10 spectrum in the wide band audio data signal, the auditory
sensation effect can be further improved. Therefore, it is
acceptable to add the dither signal outputted from the encoding
dither generator 13 to the wide band audio data.

Preferably, a linear predictive encoding process is

15 executed on the output data from the sub-sampling sections 20-0
té 20-4 by the linear predictive encoder 11 as a pre-process
for increasing the compressing effect of the redundancy
compression sections 30-1 to 30-4. The linear predictive
encoder 11 has an effect of suppressing the peak of the low-

20 frequency spectrum by encoding a prediction residual
difference, by which the spectrum can be flattened in the case
where the signal spectrum distribution is the bass—concentfated
and treble-attenuated type. _ _

Next, the output data from the sub~sampling section

25 20-0 and the linear predictive encoder 11 are inputted to the



scal.e factor of the sub-band B4 is set to 13. That is, the : scal e

factor of the present preferred enbodi ment represents the nunber of
bits to be reduced. As a result, four bits out of 22 bits are
reduced in the sub-band Bl, thereby allow ng the whole 15 i nformati on
data to be thoroughly expressed by 18 bits.55 Li kew se, the whole

i nformati on data can be expressed w t hout deterioration by 12 bits
‘in the sub-band B2, by seven bits in t he sub-band B3 and by four
bits in the sub-band B4. The encoding free of deterioration is
referred to as | oss-]ess 20 ., encoding. The |oss-less encoded data with

a scal e factor X@se band encoding processing section 30-0 and the redundancy
compression sections 30-1 to 30-4. The base band encoding
processing section 30~0 has a fixed scale factor, which is
equal to that of the input wide band audio.data.

5 Next, the second method will be described. The
redundancy compression sections 30~1 to 30-N detect the peak of
the signal level of each sub-band in a unit of program or every
predetermined time for the setting of the scale factor,
eliminates the redundant run-length portion of the high-order

10 bits and transmits the scale factor in a time-division
multiplexing manner by a built-in multiplexer. Thus, the
redundant run length data is compressed.

It is acceptable to transmit the scale factor
determined by the redundancy compression sections 30-1 to 30-N

15 to the multipleker 12 via the encoding system controller 14 and
subject the encoded data and the scale factor to the time-
division multiplexing by the multiplexer 12.

Further, the third method will be described. The
entropy encoder 16 divides the signal data of each sub-band

20 from the redundancy compreséion sections 30-1 to 30-4 at
predetermined time intervals so as to form a conversion table
in which the word length is sét according to the occurrenée
frequency of patterns appearing in the time interval and
éxecutes data compression based on this conversion table. A

25 plurality of conversion tables for use is formed and an



descri bed above can deconpress the total information data can

deconpress the whole information data wi thout deterioration t hr ough
decodi ng subsequent to the recordlng and reproduction or
transm ssion. 58

56

adaptation process for selectively using ones having a high
compression rate is executed. With this arrangement, further
data compression is executed. The signal data obtained through
the compressing process are the loss-less codes that can

5 reproduce the original data by the conversion tables provided
for the entropy decoder 56. |

It is also acceptable to provide a A-X modulator 1l6a

as shown in Fig. 16 in place of, for example, the entropy
encoder 18. In this case, the word length of the signal data_

10 of each sub-band is converted into a bit stream, and the
dynamic range of the required band is secured by a A-Z
modulation shaping filter. In the modification example, the
entropy decoder 50 shown in Fig. 2 is replaced by a A-X
demodulator 56a as shown in Fig. 17.

15 An example in which the actual music is encoded will
be described next. -

Fig. 7 is a frequency characteristic chart showing

sub~band dividing and encode~quantizing methods according to a
third preferred embodiment of the first operation mode of the

20 wide band audio signal encoding apparatus 1001 of Fig. 1 in the
case where an example of a épectrum that reaches 100 kHz in a
fbrtissimo part df a Gamelan of an ethnic instrument is |
observed and this is encoded. The dashed line in Fig. 7 is
obtained by plotting the peak levels in the program of a signal

25 of the fortissimo part of the Gamelan of the ethnic instrument.
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In this case, the transm ssion bit rate of the signal data of each

sub*band in Fig. 7 becones 1.152 Mps in t he base band BO, becones
0.864 Mops in the sub-band B1, beconmes 0.576 Mops in the sub-band
B2, becones 0.336 Mops in 5 t he sub-band B3 and becones 0.192 Mops in
t he sub-band B4. Therefore, the overall maxinumbit rate becomes
3.120 Mops, which is reduced to abou?’54 %of the bit rate of 5.76
Mops in t he case where neither noise floor conpression nor

run-| ength conpression is executed. As a result, the transm ssion
bit 10 rate of the signal data of two channels becones 6.24 Mps,

As described above, frequency components up to 100 kHz is
observed in the natural world, however, the sound energy tends
to decrease as the frequency'becomes higher. The redundancy
compression sections 30-1 to 30~4 compress the signal data by
5 eliminating the high-order redundant run length on determining
the scale factor based on the peak level in the signal data-of
each sub-band.
As shown in Fig. 7, the scale factor of the sub-band
Bl is set to 4, the scale factor of the sub-band B2 is set to
10 8, the scale factor of the SUb—band B3 is set to 12 'and the
scale factor of the sub-band B4 is set to 13. That is, the
scale factor of the present preferred embodiment represents the
number of bits to be reduced. As a result, four bits out of 22
bits are reduced in the sub-band Bl, thereby aliowing the whole
15 information data to be thoroughly expressed by 18 bits.
| Likewise, the whole information data can be expressed without
detérioration by 12 bits’in the sub-band B2, by seven bits in
the sub-band B3 and by four bits in the sub-band B4. The
encoding free of deterioration is referred to as loss-less
20 encoding. The loss-less encoded data with a scale factor as
described above can decompress the total information data can
decompress the whole information data without deterioratién
through decoding subsequent to the recording and reproduction

or transmission.



whi ch does not exceed 6.75 Mips, or the upper Iimt of the tenporary

al | écation of the SD fornat. Fig. 8 is a frequency
characteristic chart showing sub- band di vi di ng and encode-quanti zi ng
met hods according to a 15 fourth preferred enbodi ment of the first
operation node of the : w de band audbéhsignal encodi ng apparatus 1001
of Fig. 1. Fig. 8 shows a relation ween the spectrum of the
fortissino part and the bit rate when encoding a classic nusic. The
sound collecting systemenvironnent is set simlar to the case of

20 Fig. 7, and therefore, the noise floor and the nunber of bits

In this case, the transmission bit rate of the
signal data of each sub-band in Fig. 7 becomes 1.152 Mbps in
| the base band BO, becomes 0.864 Mbps in the sub-band Bl,
becomes 0.576 Mbps in the sub-band B2, becomes 0.336 Mbps in
5 the sub-band B3 and becomes 0.192 Mbps in the sub-band BA.
Therefore, the overall maximum bit rate becomes 3.120 Mbps,
which is reduced to about 54 % of the bit rate of 5.76 Mbps in
the case where neither noise floor compression nor run-length
compression is executed. As a result, the transmission bit
10 rate of the signal data of two channels becomes 6.24 Mbps,
which does not exceed 6.75 Mops, or the upper limit of the
temporary allocation‘ef the SD format.
Fig. 8 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a
15 fourth preferred embodiment of the first operation mode of the
wide band audio signal encoding apparatus 1001 of Fig. 1. Fig.
8 shows a relation between the spectrum'of the fortissimo part
and the bit rate when encoding a classic music. The sound
collecting system environment is set similar to the case of
20 Fig. 7, and therefore, the noise floor and the number of bits
for quantization can be set to be equal to them. However,
since the peak spectrum in the treble region is lower thaﬁ that
of the Gamelan music, the redundant run-length compression
effect is greater. In Fig. 8, the required number of bits for

25 quantization and the transmission bit rate become 15 bits/0.72



for quantization can be set to be equal to them However, since the
peak’ spectrumin the treble region is |ower than that of the Ganel an
musi ¢, the redundant run-|ength conpression effect is greater. In
Fig..8, the required nunber of bits for 25 qguanti zation and the

transm ssion bit rate become 15 bits/0.72
59 59

Mbps in the sub-band Bl, become 8 bits/0.384 Mops in the sub-
band B2, become 5 bits/0.24 Mbps in the sub-band B3 and become
4 bits/0.192 Mbps in the sub-band B4. Therefore, the overall
maximum bit rate becomes 2.688‘ Mbps. This can be reduced to
5 about 47 % of the bit rate of 5.76 Mbps in the case where
neither noise floor compression nor run—-length compression
shown in Fig. 5 is executed. As a result, the bit rate becomes
5.376 Mbps in two chamnels, which does not exceed 6.75 Mbps
that is the upper limit of allocation of DVD. When recording
10 the above signal data on a DVD, the recording time becomes
about two hours,' also providing an excellent practicability.
The reason why the base band BO is not compressed
and made to keep 1.152 Mbps in the above preferred embodiment
is that the audio signal format in the present preferred
15 embodiment is set to be equal to the SD audio signal format.
In the SD format, the combinations of the sampling frequency,
the number of bits for quantization and the number of ghannels

are as shown in the following Table 1.

20 Table 1

Sampling Frequency 48 kHz, 96 kHz

Number of bits for quantization| 16 bits, 20 bits, 24 bits

Number of Channels 1 - 8 Channels




Mops in the sub-band Bl, becone 8 bits/0.384 Mps in the sub- band

B2,* becone 5 bits/0.24 Mips in the sub-band B3 and becone 4
bits/0.192 Mps in the sub-band B4. Therefore, the overall maxi num
bit.rate becones 2.688 Mps. This can be reduced to 5 about 47 % of
the bit rate of 5.76 Mops in the case where - neither noise floor
conpression nor run-|length conpression O shown in Fig. 5 is executed.
As a result, the bit rate becones 5.376 Mops in two channels, which
does not exceed 6. 75 Mps that is the upper limt of allocation of

DVD. When recording

10

15

20

25

Accordingly, in terms of securing compatibility, it
is preferable to select the base band BO from the above Table
1. By so doing, it is allowed to handle the basic format of SD
and the format of the base band as a common format and

reproduce the signal data of the base band B0, so that a

compatibility between the reproducing apparatus having the

basic format of SD and the optical disk reproducer 1002 of the
present preferred embodiment can be secured. That is, as shown
in Fig. 15, there is produced the compatibility that even the
prior art AV disk reproducer'or player which copes with only
the basic format of SD can take out the data of a common part
from the encoded data of the recording signal of the optical
disk of the present preferred embodiment for the reproduction
of the data. Furthermore, in a super-high-fidelity disk
player, or the optical disk recording and reproducing apparatus
providéd with the optical disk recorder 1002 and the optical
disk reproducer 1003 of the present preferred embodiment, thers
is produced the possibility that the.signal reproducing section
and the base band processing section of the prior art AV disk
recorded by the basic format of SD can be commonly designed.
In this case, the manufacturing cost can be remarkably reduced.
Fig. 4 is a spectrum chart showing sub-band dividing

and sub-sampling methods according to a second operation mode

"of the wide band audic signal enceding apparatus 1001 of Fig.

1. As shown in Fig. 4({a), division is effected so that the



10 t he above signal data on a DVD, the recording tinme becones
abbut two hours, also providing an excellent practicability.
The reason why the base band BOis not conpr essed and nade to keep
1.152 Mops in the above preferred enbodi nent is that the audio
signal format in the present preferred 15 enbodi nent is set to be equal
to the SD audi o signal fornmat. In t9%e SD format, the conbi nations of
t he sanpling frequency, t he nunber of bits for quantization and the
number of channel s are as shown in the following Table 1
base band B0 is set to a band of a signal frequency ranging up
to 48 kHz, the sub-band Bl is set to a band of a signal
frequency ranging from 48 kHz to 72 kHz, and the sub-band B2
and the sub-band B3 are sét every 24 kHz to a band ranging up
5 to 120 kHz. The over-sampling frequency fovs of the sub-band
dividing filter 10 constructed of QMF is set to 384 kHz. The
signal spectrum of the dutput data of the base band BO from the
sub-band dividing filter 10 is as shown in Fig. 4(b). The
signal spectrum obtained by sub-sampling the output data at a
10 sub-sampling frequency fsubO = 96 kHz is shown in Fig. 4(c).
As described above, the signal data of the base band is
converted into low-frequency data. Likewise, the signal
spectrums of the sub-bands Bl, B2 and B3 become as shown in
Figs. 4}d), 4(f) and 4(h), while the spectrums sub-sampled to
15 the low-frequency regions at the sub-sampling frequencies fsubl
to fsub3 become as shown in Figs. 4(e), é(g) and 4(i),
respectively. |
Fig. 9 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a
20 fifth preferred embbdiment of the first operation mode of the
wide band audlo signal encoding apparatus 1001 of Fig. 1 in the
case where a signal of a base band BO is sampled at a sampllng
frequency of 96 kHz with 24 bits for quantization. Fig. 9

shows an example of encoding characteristics of the wide band

25 audio signal encoding apparatus 1001 in the second operation



20 . Table 1 Sanpl i ng Frequency 48 kHZ, 96 kHz

Nurmber of bits for quantization 16 bits, 20 bits, 24 bits Nunber of
Channel s 1 - 8 Channels
60 - :
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mode in the case where a signal of a fortissimo part of a
Gamelan music having a very large spectrum in the treble region
is inputted. When the wide band audio data indicated by the
dashed line in Fig. 9 is inputted, the overall maximum bit rate
5 becomes 3.36 Mbps. Also, this value does not exceed the upper
limit of 6.75 Mbps in two channels of the above-mentioned
temporary allocation of the SD format.
Fig. 10 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a

10 first preferred embodiment of the secor_xd operation mode of the
wide band audio signal encoding apparatus 1001 of Fig. 1 in the
case where the number of bits of the wide band audic data is 20
bits. The information data are inputted as noise floor
information data by means of the keyboard 44, and the encoding

15 system controller 14 sets the Sub—band dividing method and code
quantizing method based on them. In this case, the number of
bits for quantization is set to a maximum of 20 bits in all the
sub-bands including the base band BO. The overall maximum bit
rate in this case becomes 2.832 Mbps.

20 Fig. 11 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a
second preferred embodiment of the second operation mode of the
wide band audio signal encoding apparatus 1001 of Fig. 1 in the
case where the number of bits of the wide band audio data is 16

25 bits. In this case, the number of bits for quantization is set



Accordingly, in ternms of securing conpatibility, it Is preferable to

sel ect the base band BO fromthe above Table 1. By so doing, it is
all owed to handl e the basic format of SD and the format of the base
band as a conmmon format and 5 reproduce the signal data of the base
band BO, so that a . conpatibility between the reproduci ng apparatus
havi ng t he basic format of SD and tH§3opticaI di sk reproducer 1002
of the present preferred enbodi mrent can be secured. That is, as
shown in Fig. 15, there is produced the conpatibility that even the

10 prior art AV disk reproducer or player which copes with only
to a maximum of 16 bits in all the sub-bands including the base

band BO. In this case, the overali maximum bit rate becomes
2,208 Mbps.
Fig. 12 is a frequency characteristic chart showing

‘5 sub-band dividing and encode-quantizing methods according to a
third preferred embodimeﬁt of the second operation mode of the
wide band audio signal encoding apparatus 1001 of Fig. 1 in the
case where the wide band audio data has its original sampling
frequency of 96 kHz and a signal frequency band of 48 kHz. In

10 this case, input signal band information data are inputted by
means of the keyboard 44, while the encoding system controller
14 operates to determine the required sub-band bands and
control the operations of the sub-band dividing filter 10 and
the sub-sampling sections 20-0 to 20-4 so that the determined

15 bands are set in the sub-band dividing filter 10 and the sub-
sampling sections 20-0 to 20-4. Further, bits are allocated to
only the base band BO and the sub-band Bl and not to the sub-
band B2 to the sub-band B4. In this case, the overall maximum
bit rate is 2.016 Mbps.

20 Fig. 13 is a frequency characteristic chart showing
sub-band dividing and encode~quantizing methods in.a third
operation mode of the wide band audio signal encoding appéfatus
1001 of Fig. 1. Fig. 13 shows a simplified example of a
preferred embodiment in which the signal frequency band of the

25  base band BO is set to O to 48 kHz and the band of the sub-band



the ,basic format of SD can take out the data of a common part - from

the“encoded data of the recording signal of the optical di sk of the
present preferred enbodi ment for the reproduction of the data.
Furt-hernore, in a super-high-fidelity disk 15 pl ayer, or the optical

di sk recordi ng and reproduci ng appar at us provided with the optical
di sk recorder 1002 and the optical _ dikk r epr oducer 1003 of the
present preferred enbodi nent, there i s produced the possibility that
t he signal reproducing section and the base band processing section

of the prior art AV disk 20 recorded by the basic format of SD can be
comonl y desi gn&d. is set to 48 kHz to 120 kHz, thereby achieving a division

into a total of two bands.
Fig. 14 is a frequency characteristic chart showing
sub-band dividing and encode—quantiéing methods in a fourth
5 operation mode of the wide band audio signal encoding apparatus
1001 of Fig. 1. Fig. 14 shows another example of a preferred
embodiment in whichlthe signal frequency band of the base band
BO is set to O to 24 kHz and the band of the sub-band Bl is set
to 24 kHé'to 120 kHz, thereby achieving a division into a total
10 of two bands. No detailed description is provided for it.

As shown in Fig. 1 and Fig. 2, by virtue of the
provision of the entropy encoder 16 and the entropy decoder 51,
the encoded data of the present preferred embodiment has a
compressing effect and the effect of allowing the decoding to

15 be achieved in a loss-less style because it is reversible.

As described above, the processed signal data of the
base band, the signal data of N sub-bands, the scale factor of
the N sub-bands, a discrimination signal indicating,whethef or
not a dither signal has been added, a discrimination signal

20 indicating whether or not the data are the linear predictive
codes, a discrimination signal indicating whether or not the
entropy eﬁcoding has been executed, a disérimination signél
indicating the type of the conversion table of the entropy
encoder, a discrimination signal indicating whether or not the

25 A-% modulation has been executed and so on are temporarily



In this case, the manufacturing cost can be remarkably reduced.

Fig: 4 is a spectrumchart show ng sub-band di vi di ng and
sub-sanpl i ng net hods according to a second operation node of the

w de band audi o signal encoding apparatus 1001 of Fig. 25 1. As shown
in Fig. 4(a), division is effected so thaté%pe
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stored in the memory in the multiplexer 12. The data are
successively read from the memory and subjected to a time-~
division multiplexing process so that they are converted into a
predetermined data format for the recording thereof on the
5 optical disk 300 such as DVD, and the multiplexed encoded data
is outputted to the optical disk recorder 1002.
The optical disk recorder 1002 is an apparatus for generating a
recording signal by exeéuting a predetermined recording
encoding process, a recording signal amplifying procesé and so
10 forth on the encoded data outputted from the multiplexer 12 of
| the wide band audio signal encoding apparatus 1001, and
recording the signal on the phase change type rewritable
optical disk 300. As shown in Fig. 1, the apparatus is
provided with a recording encoder 101, a recording processor
15 102, a laser diode 103, and a disk driving mechanism 104. In
this case, the optical disk 300 is é high~density recording
type optical disk which has a center hole 300h and is provided
with a recording data format conforming to the DVD recording
format, and it is loaded in a predetermined loading position
20 inside the optical disk recorder 1002 and rotated by the disk
driving mechanism 104. The recording encoder 101 executes a
predetermined recording encoding process according to a '
predetermined error correcting system on the encoded data
outputted from the multiplexer 12 of the wide band audio signal

25 encoding apparatus 1001, and then, outputs, for example,



base band BOis set to a band of a signal frequency ranging up to 48

kHz, the sub-band Bl is set to a band of a signal frequency ranging
fromd48 kHz to 72 kHz, and the sub-band B2 and t he sub-band B3 are
set.-every 24 kHz to a band ranging up 5 to 120 kHz. The over-sanpling
frequency fovs of the sub-band - dividing filter 10 constructed of QW
is set to 384 kHz. The signal spectrum of the output data of the
base band BO fromthe sub-band dividing filter 10 is as shown in
Fig. 4(b). The si gnal spectrum obt ai ned by sub-sanpling the out put
data at a

encoded data provided with a parity to the recording processor
102. The recording processor 102 converts the inputted encoded
data into a recording signal, amplifies the recording signal,
end then, outputs the amplified recording signal to the laser

5 diode 103. The laser diode 103 generates a laser light
modulated in accordance with the recording signal for the
recording and applies the laser light to the recording portion
of the optical-disk 300, thereby recording the recording signal
on the optical disk 300. _

10 The optical disk reproducer 1003 is an apparatus
which reproduces the recording eignal recorded on the optical
disk 300 to obtain a reproduction signal and generates the
original encoded data by executing a predetermined recording
signal amplifying process, a reproduction decoding process and

15 the like on the reproduction signal. As shown in Fig. 2, it is
provided with a laser diode 201, a photo-detector 202, a
reproducing processor 203, a reproducing decoder 204 and a disk
driving mechanism 205. In this case, the optical disk 300 is
loaded in a predetermined loading'position inside the optical

20 disk reproducer 1003 and rotated by the disk driving mechanism
205. The laser diode 201 generates a relatively weak
continuous laser light for reproduction and applies a laser
light to a reproducing portion of the optical disk.300. Light
reflected on the portion of the optical disk 300 is incident on

25 the photo-detector 202, and the photo-detector 202 detects the



10 .- sub-sanpling frequency fsubO = 96 kHz is shown in Fig. 4(c).

As described above, the signal data of the base band is converted
into | owfrequency data. Likew se, the signal spectruns of the

sub- bands Bl, B2 and B3 beconme as shown in Figs. 4(d), 4(f) and
4(h), while the spectrunms sub-sanpled to 137 the | owfrequency regions
at the sub-sanpling frequencies fsubl to fsub3 becone as shown in
Figs. 4(e), 4(g) and 4(i), respectively. Fig. 9is
a frequency characteristic chart show ng sub- band di vi di ng and

encode- quanti zi ng nmet hods according to a, ) .
reflected light, converts it into an electric signal, and then,

outputs the electric signal to the reproducing processor 203.
The reproducing processor 203 converts the electric signal
inputted through a waveform shaping process into pulse-shaped
5 digital data. Then, the reproducing decoder 204 removes the
parity for the above-mentioned error correction and takes out
the original encoded data by éxecuting a reproducing decoding
process reverse to the recording encoding process of the
recording encoder 102 on the converted digital data, and then,
10 outputs the data to the Wide band audio signal decoding
apparatus 1004.
In regard to the rewritable optical disk 300, an
optical recording layer is formed on at least one surface of
it, where a first reflectance represents information data "O"
15 and a second reflectance represents information data "1". When
recording the information data "O" or "1", a laser light having
a first light intensity or a second light intensity is applied
from the laser diode 103 to a_certain recording portion of the
optical disk 300. Then, the reflectance of the recording layer
20 comes to have a first value or a second value according to the
intensity of the laser light. When reading the information
data, a weak laser light is continuously applied from the laser

diode 201 to a certain reproducing portion of the optical disk

300. Then, for example, the value of the intensity of




20 «fifth preferred enbodi ment of the first operation node of the

wi de band audi o signal encodi ng apparatus 1001 of Fig. 1 in the case
where a signal of a base band BO is sanpled at a sanpling frequency
of 96.-kHz with 24 bits for quantization. Fig. 9 shows an exanpl e of

encoding characteristics of the wide band 234 audio signal encodi ng
apparatus 1001 in the second operation

reflection light is detected by the photo-detector 202, and the
detected signal becomes.a reproduction signal.
The operation of the wide band audio signal decoding
apparatus 1004 will be described in detail next with reference
5 to Fig. 2.

 In Fig. 2, mode information data for commanding the
whole operation of the wide band audio signal decoding
apparatus 1004 is inputted by means of the keyboard 45,.and the
mode information data is inputted to the decoding system

10 controller 54. The demuitiplexer 50 demultiplexes the noise
floor information data and the input. signal band information
data from the inputted encoded data, and then} outputs them to
the decoding system controller 54. In response to this, the.
decoding system controller 54 controls the whole operation.

15 The demultiplexer 50 demultiplexes the signal data of the base
band and the signal data of the N sub-bands from the remaining
encoded data, outputs the signai data of the base band to the
.base band decoding processing section 60-0, and then, outputs
the signal data of the N sub-bands to the entropy decoder 56.

20 In this case, the base band decoding processing section 60-0
executes a special decoding process for the base band, and
then, outputs the processed signal data to the over—sémpling
section 70-0. On the other hand, an entropy decoding process
is executed by the entropy decoder on the signal data of the N

25 sub-bands except for the base band, and the processed signal




62 -~ node in the case where a signal of a fortissino part of a

Ganmel'an nusic having a very large spectrumin the treble region S

i nputted. When the wi de band audi o data indicated by the dashed |ine
in-Fig. 9 is inputted, the overall maximumbit rate 5 becones 3. 36
Mops. Also, this value does not exceed the upger limt of 6.75 Moips
In two channels of the above-nentioned tenporary allocation of the
SD f or mat . Fig. 10 is a frequency characteristic chart
showi ng '

data are outputted to the redundancy decompressionlsections 60~
1 to 60-4. The rédundancy decompression sections 60-1 to 60-4
decompress the respective input signal data by reproducing and
attaching redundant run-length data, and then, output the

-5 decompressed signal data to the linear predictive decoder 51.
The linear predictive decoder 51 executes a linear predicting
process on the signal data of the N sub-bands outputted from
the redundancy decompression sections 60-1 to 60—N, and then,
outputs the proéessed signal data of the N sub—bands.to the’

10 over—sampling sections 70-1 to 70-N. The over-sampling
sections 70-0 to 70-N have their sampling frequencies set by
the decoding system controller 54, over-sample the signal data
outputted from the base band decoding processing section 60-0
and the linear predictive decoder 51, and then, output the

1s processed signal data to the sub-band combining filter 52. 1In
response to.this, the sub-band combining filter 52 combines
(N+1) pieces of signal data, and then, outputs the combined
decoded data via the.multiplexer 46 and the output terminal 47.
The outputted wide band audio data is converted into a wide

20 band audio analog signal by a wide-band high-bit digital-to-
analog or D/A converter (not shown) and thereafter the
converted analog signal is reproduced via a loudspeaker (not
shown) .

The following describes the case where a recording

25 signal is reproduced by means of the optical disk 300 that is




sub- band di vi di ng and encode-quanti zi ng net hods according to a 10 first

preferred enbodi nent of the second operation node of the w de band
audi o signal encodi ng apparatus 1001 of Fig. 1 in the case where the
nunber of bits of the wi de band audio data is 20 bits. The
information data are inputted as noise floorq i nformati on data by
means of the keyboard 44, and the encodi ng f% systemcontroller 14 sets
t he sub-band dividing nmethod and code guanti zi ng met hod based on
them In this case, the nunber of bits for quantization is set to a
maxi mum of 20 bits in_ all the q_bands jnclu%uug t he ba e_band. BO
The overall naxi rkha wige band audio s:.gna recording on whl a music of

a Gamelan of an ethnic instrument is recorded and the encoded
data of the reproduction signal is loss-less decoded. As shown
in Fig. 7, the scale factor is set to four in the sub-band Bl,
5 set to eight in the sub-band B2, set to 12 in the sub-band B3
and set to 13 in the sub-band B4. The signal data of the sub-
band Bl represents the whole information data by 18 bits
obtained by eliminating four bits from the 22 bits, and
therefore, it decompresseé the data into 24-bit data by
10 éttaching two bits of the noise floor to the least significant
bit LSB side and attaching four bits of the redundancy headroom
to the most significant bit MSB side. Likewise, the whole
information data is expressed by 12 bits in the sub-band B2, by
seven bits in the sub-band B3 and by four bits in the sub-band
15 B4. Therefore, the data is decompressed into 24-bit data by
attaching bits to the least significant bit LSB side and to the
most significant bit MSB side. In regard to the loss-less
encoded data with the scale factof, the whole information data
are thus decompressed by the wide band audio sigﬂal decoding
20 apparatus 1004, and therefore, no deterioration is generated.
Through the above processes, the transmission bit rate of
signal data of each sub-band becomes 1.152 Mbps in the base
band BO, becomes 0.864 Mbps in the sub~band Bl, becomes 0.576
Mbps in the sub-band B2, becomes 0.336 Mbps in the sub-band B3

25 and becomes 0.192 Mbps in the sub-band B4. Therefore, the




rate #n this case becones 2.832 Mps. 20 Fig. 11 is a

frequency characteristic chart show ng sub- band di vi di ng and

encode- quanti zi ng nmet hods according to a second preferred enbodi nent
of the second operation node of the wi de band audi o signal encoding

apparatus 1001 of Fig. 1 in the case where the nunber of bits of the
wi de band audio data is 16 25 bits. In this case, the nunber of bits

for quantization is set

10

15

20

25

overall maximum bit rate becomes 3.120 Mbps. The wide band
audio signal decoding apparatus 1004 decompresses the sighal
data having the oveiall maximum bit rate of 3.120 Mbps into
full-band full-bit wide band audio data having a bit rate of
5.76 Mops as shown in Fig. 5. Then, the wide band audio data
is converted into a wide band audio analog signal by, for
example, a high-performance D/A converter (not shown) with a
sampling frequency of 240 kHz and a word length of 24 bits so
as to be reproduced.

Among audio reproducing apparatuses, there are many
applications of portable types and automobile on-board types.
For such applications, power consumption is especially
important in addition to compact and lightweight design. Since
thé ﬁoise floor is hiéh in the reproduction environment, it is
determined to set the specifications of the decoding signal
processor and the specifications of the D/A converter to those
of the required performances so that the necessary minimum
dynamic range and frequency characteristic are achieved taking
the fact that reproduction with the wide dynamic range at the
sound collecting time is nonsense ihto consideration. The
throughput is reduced by this limitation of specifications, and
this consequently enables power saving. For this purpose, for
example, a key switch for selectively setting an energy saving
mode is provided on the keyboards 44 and 45, and the energy

saving mode is set by depressing the key switch. In the energy




63 - to a maxi nrumof 16 bits in all the sub-bands including the base

band BO. In this case, the overall maximumbit rate becones 2. 208
Mops. Fig. 12 is a frequency characteristic chart

show ng 5 sub- band di vi di ng and encode-quanti zi ng net hods according to
a third preferred enbodi nent of the seeond operation node of the.

w de band audi o signal encoding apparatus 1001 of Fig. 1 in the

saving mode, the effective freguency band is set to 0 to 72
kHz, and the effective word length is set to 18 bits. The
specification information data can be achieved by stopping the
operation of an unnecessary sub-band by controlling each

5 section from the decoding system controller 54.

A concrete example of the case where a recording

signal of a wide band audio data recording medium on which the
music of the Gamelan of the ethnic instrument shown in Fig. 7
is recorded is reproduced and loss-less decoded will be

10 described. It is to be noted that the processing coperations of
the sub-band B3 and the sub-band B4 are eliminated. That is,
sound reproduction is effected up to, for example, 72 kHz out
of the sub-bands totally covering 120 kHz. With this
arrangement, the circuit sections for processing the signal

15 data of the sub-band B3 and the sub-band B4 can be removed from
the redundancy decompression sections 60-1 to 60-4, the over-.
sampling sections 70-0 to 70-4 and the sub-band combining
filter 52. In regard to the nmumber of bits for quantization,
by setting the maximum number of bits for quantization to, for

20 example, 18 bits, the operation word lengths of the base band
decoding processing section 60-0, the redundancy decompression
sections 60-1 to 60-N, the over-sampling sections 70~0 to 70-N
and the sub-band combining filter 52 can be reduced for 18-bit

use. By virtue of the reductions of processing rafe and




case where the wi de band audi o data has its original sanpling

frequency of 96 KHz and a signal frequency band of 48 kHz. In 10 this
case, input signal band information data are inputted by means of

t he keyboard 44, while the encoding systemcontroller 14 operates to
determ ne the required sub-band bands and =53 control the operations of
the sub-band dividing filter 10 and t he sub-sanpling sections 20-0
to 20-4 so that the determned 15 bands are set in the sub-band
dividing filter 10 and the sub- sanpling sections 20-0 to 20-4.

Eﬂ[)f B::\d g'lt anr ﬁg?:lrclf%'. %nggtﬁqwer const?rt%tyic}nh%fb%ﬁg v?f l ed bgl(l)daé\gditoh%ignal

decoding apparatus 1004 can be remarkably reduced.
Next, the following describes the case where a
recording signal is reproduced from the optical disk 300 that
5 is the wide band audio signal recording medium of the present

preferred embodiment of the present invention by the prior art
AV disk reproducer or player having the SD format, i.e., the
apparatus in which the combination of the sampling frequency
and the number of bits is limited as follows.

10
Table 2

Sampling Frequency 48 kHz, 96 kHz

Number of bits.for quantization| 16 bits, 20 bits, 24 bits

Number of Channels : 1l ~ 8 Channels

Fig. 15 is a table showing a compatibility of a
mutual operation between the prior art AV disk reproducer and
15 the optical disk reproducer of the present preferred embodiment
and that between. the prior art AV disk and the optical disk of
the present preferred embodiment.
There is produced an optical disk 300 of the wide
band audio signal recording medium in which the specifications
20 of the base band BO in the first operation mode of the
preferred embodiment are set similér to the SD formét

specifications of the sampling frequency of 48 kHz, the number




band B2 to the sub-band B4. In this case, the overall maxi num bi t
rate is 2.016 Mips. 20 - Fig. 13 is a frequency characteristic
chart show ng sub- band di vi di ng and encode-quanti zing nmethods in a

t hird- operation node of the wi de band audi o signal encoding

appar at us 1001 of Fig. 1. Fig. 13 shoys a sinplified exanple of a
preferred enbodi nent in which the signal frequency band of the 25 base
band BOis set to 0 to 48 kHz and the band of the sub-band

of bits for quantization of 24 bits and the number of channels
of two channels_and the signal data of the sub-band Bl to the
sub-band B4 are made to be a frame and recorded in the regions
of the remaining six channels. By reproducing only the main
5 two channels of the optical disk 300 in the optical disk

reproducer 1003, the signal data of ﬁhe bése band B0 can be
reproduced even in the optical disk reproducer that copes only
with the SD format specifications. |

Even the prior art AV disk player or reproducer that

10 copes with only the SD basic format has the possibility that it
would be able to achieve a compatibility capable of taking out
and reproducing the signal data of the common part in
reproducing the signal recorded on the optical disk 300 of the
present preferred embodiment.

15 Furthermore, when pla&ing back an optical disk on
which vocal signal data is recérded by the SD basic format in
the reproducing apparatus mounted with the wide band audio |
signal decoding apparatus 1004 of the preferred embodiment of
the present invention, the processing section of the base band

20 BO in the first operation mode or the second operation mode can
be commonly used. Furthermore, audio data can be outputted by
commonly using the base band decoding processing section 60-0
and the over-sampling section 70-0.

The format and apparatus of the framework of the

25_ preferred embodiment of the present invention are constructed




64 - Bl is set to 48 kHz to 120 kHz, thereby achieving a division

into a total of two bands. Fig. 14 is a frequency
characteristic chart show ng sub- band di vi di ng and encode- quanti zi ng
methods in a fourth 5 operation node of the w de band audi o signal
encodi ng appar at us 1001 of Fig. 1. Figs 14 shows anot her exanple of

a preferred

so that the considerable maximum performance can be achieved.
There is a long distance between the maximum framework and the
preparation of the enviromment that can be achieved for the
time being as well as the achieved specifications of the device
5 and circuit technology. Therefore, it is reasonable for the
time being to manufacture and sell the wide band audio signal
-encoding apparatus 1001, the optical disk 300 that is the wide
band audio signal recording medium, the wide band audio signal
decoding apparatus 1004 of the present invention by setting’

10 parameters based on the practical specifications and improve
the specifications by merely changing the parameters with the
basic format kept intact at the point of‘time when sound
recording will be able to be performed in a better environment
and furtﬁer improved devices and circuits will be developed in

15 future. With this arrangement, the characteristics of'the
specifications of the wide band audio signal encoding apparatus
1001, the optical disk 300 that is the wide band audic signal
recording medium and the wide band audio signal decoding
apparatus 1004 can be independently improved, meéning that they

20 are not required to be concurrently changed keeping step with
each other. It is a scalable format in which the future
specification expandability is incorporated. In other words,
the encoded data of the present preferred embodiment is a
scalable wide band audio data in terms of the changeableness of

25 the parameters, and the wide band audio signal encoding




enbodi nent in which the signal frequency band of the base band BOis

set to O to 24 kHz and the band of the sub-band Bl is set to 24 kHz
to 120 kHz, thereby achieving a division into a total 10 of two bands.
No detail ed description is provided for it. As shown in
Fig. 1 and Fig. 2, by virtue of the pygvi sion of the entropy encoder
16 and the entropy decoder 51, the encoded data of the present
preferred enbodi nent has a conpressing effect and the effect of

all owi ng the decoding to 15 be achieved in a | oss-less style because it

s reversible. o oratus 1001 andtndSREE BSUAPRRNEs di3RaR" GSSSESH S onal

apparatus 1004 are the apparatuses that can encode the scalable
wide band audio data and thereafter decompress the original
wide band audio data through encoding.

5 Although the redundancy compression sections 30-1 tb
30-N and the redundancy decompression sections 60-1 to 60-N use
the method of recording and reproducing or transmitting by
scaling the scale factor based on the peak level within a
predetermined time period inlthe above-mentioned preferred °

10 embodiment, the present invention is not limited to this, and
another compressiné method of, for exaﬁple, a table reference
type vector quantizing method may be used.

Although the over-sampling frequency is set to 384
kHz in the above-mentioned preferred embodiment, the present

15 invention is not limited to this, and the over-sampling
frequency may be changed based on the operations and electric
characteristics of the sub-band dividing filter 10 and the sub-
band combining filter 52.

Furthermore, the number of input bits and the number

20 of output bits of the wide band audio signal encoding apparatus
1001 and so on are not required to be limited to those of the
above-mentioned preferred embodiment. Although the bandwidth
of the Sub—band is uniform in the above-mentioned preferred

enbodiment, it should preferably be uniformed in order to

25 simplify the circuit construction.




base band, the signal data of N sub-bands, the scale factor of : the N.

sub- bands, a discrimnation signal indicating whether or not a
di t her signal has been added, a discrimnation signal 20 i ndi cating
whet-her or not the data are the linear predictive codes, a

di scrimnation signal indicating whether orysiot the entropy encodi ng
has -been executed, a discrimnation signal I ndi cating the type of

t he conversion table of the entropy. encoder, a discrimnation signal
i ndi cati ng whether or not the 25 [err]-[err] nodul ati on has been

executed and so on are teqR%& %H

10

15

20

re, although the wide band audio signal
encoding apparatus 1001 and the wide band audio signal decoding

apparatus 1004 are separated from each other in the preferred

 embodiment of the present invention, it is acceptable to obtain

encoded data by constructing the sub-band dividing filter 10,
the sub-sampling sections 20-0 to 20-N, the base band encoding
processing section 30-0, the redundancy compression sections
30-1 to 30-N and the mﬁltiplexer 12 using a digital signal
processor and a memory and ﬁaking them operate during encoding,
and to take out decoded wide band audio data by changing the
operation mode through mode switching of the system controllers
14 and 15 during decoding and coﬁstructing the demultiplexer
50, the baée band decodihg processing section 60-0, the
redundancy decompression sections 60-1 to 60-N, the over-
sampling sections 70-0 to 70—N.and the sub-band combining
filter 52 using the above digital signal processor and memory,
and making them operate. That is, it is acceptable to provide
a wide band audié signal encoding and decoding apparatus
provided with the wide band audio signal eﬁcoding apparatus
1001 and the wide band audio signal decoding apparatus 1004.
In this case, almost all the circuits can be commonly used for
recording and reproduction when applied to, for_ekample, a
recording and reproducing apparatus provided with the optical

disk recorder 1002 and the optical disk reproducer 1003,




65 - stored in the menory in the multiplexer 12. The data are

successively read fromthe nenory and subjected to a tine- di vi si on
mul ti pl exi ng process so that they are converted into a pr edet er mi ned
data format for the recording thereof on the 5 optical disk 300 such

as DVD, and the nultiplexed encoded data 78

~ producing the characteristic effect that the circuit can be
simplified.
| Although the above-mentioned preferred embodiment
employs the linear predictive encoder 11 using the linear
5 predictive encoding method and the linear predictive decoder 51
using the liner predictive decoding method, the present
invention is not limited to this. It is aéceptable to execute
encoding and decoding.so as to execute compression by, for
example, the Huffman code entropy coding instead of the linear
10 predictive encoder 11 and the linear predictive decoder 51.

Although the rewritable optical disk 300 is used in
the above-mentioned preferred embodiment, the present invention
is not limited to this. The present invention can also be
applied to disk recording and reproducing apparatuses of other

15 types such as a read}only optical disk and a write once type
disk. _

Althoﬁgh the optical disk recorder 1002 andlthe
optical disk reproducer 1003 are separated from each other in
the present preferred embodiment, it is acceptable to integrate

20 the disk driving mechanism 104 with the disk driving mechanism
205 as one mechanism and integrate the optical disk recorder
1002 with the optical disk reproducer 1003.
| Although the optical disk is used as a recording
medium in the above preférred embodiment, the present invention

25 is not limited to this. The present invention can also be




I's oytputted to the optical disk recorder 1002. The optical disk

recorder 1002 is an apparatus for generating a recordi ng signal by
executing a predeterm ned recording encodi ng process, a recording

si gnat -anplifying process and so 10 forth on the encoded data outputted
fromthe nmultiplexer 12 of the wi de baed audi o signal encoding

appar atus 1001, and recordi ng the signal on the phase change type
rewitabl e optical disk 300. As shown in Fig. 1, the apparatus is
provided with a recordi ng encoder 101, a recording processor 15 102, a

laser diode 103, %?pdliaedditgkrgééfgir}% e Q&QSI oF %91% ol:krller types such as the
magneto-optic disk, optical disk, magnetic disk, compact disc,
magnetic tape and semiconductor memory.
Although the wide band audio data are recorded and
5 reproduced by means of the optical disk recorder 1002 and the
optical disk reproducer 1003 in the above preferred embodiment,
the present invention is not limited to this. The present
invention may be applied to the transmission system as follows.
The system transmits the data encoded by the wide band audio
10 signal encoding apparatus 1001 to the modem or transmitting
apparatus of the other party by means of a modem or a
.transmitting apparatus via the communication line of, for
example, the telephone line, ISDN (Integrated Services Digital
Network), a packét switching network line, an ATM (asynchronous
15 transfer mode) communication line, a frame relay communication
line. On the other hand, the modem or the transmitting
apparatus of the other party receives the encoded data of the
transmitted wide band audio data and decodes the received
encoded data into.the original wide band audio data by the wide
20 band audio signal decoding apparatus 1004.
| Although the above-mentioned preferred embodiment is
provided with the demultiplexer 42 and the multiplexer 46, the
present invention is not limited to this, and it is not

required to be provided with them.




this case, the optical disk 300 is a high-density recording type
optical disk which has a center hole 300h and is provided wth a
recording data format conformng to the DVD recording format, and it
is loaded in a predeterm ned | oading position 20 i nside the optical

di sk recorder 1002 and rotated by the disk gg driving nmechani sm 104.
The recordi ng encoder 101 executes a . predeterm ned recording
encodi ng process according to a predeterm ned error correcting
system on the encoded data outputted fromthe nultiplexer 12 of the

w de band audio signal 25 po£0GadiAY 2RO ARG pAKL DS enididhE 15
provided with the encoding dither generator 13 and the adder
43, the present invention is not limited to this, and it is not
required to be provided with them.

5 Although the above preferred embodiment is provided
with the base band and the'predetermined natural number N of
sub-bands, it is acceptable to regard the base band as one sub-

 band and provide a total of (N+l) sub-bands in terms of name

for convenience' sake. |

10 The bandwidth of the base band BO may be set to one
bandwidth in the range of 10 kHz to 48 kHz. Furthermore, the
sub-sampling frequency of the base band B0 may be set
approximately to 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.
Furthermore, the sub-sampling frequencies in the sub-sampling

15 sections 20-0 to 204N~may each be set approximately to 32 kHz,
44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.

The sub-sampling frequency of the base band B0 and
the sub-sampling frequencies of the other sub-bands Bl to BN
may be set to be equal to each other. Furﬁhermoie, the scale

20 factors of the above-mentioned N redundancy compression
sections 30-1 to 30-N should preferably be fixed at least in a
unit of program of the signal to be collected. The base band
encoding processing section 30-0 should preferably encode the
signal data of the base band by the linear coding PCM system

25 having one number of bits for quantization out of 16 bits to 24




66 - encoded data provided with a parity to the recordi ng processor
102. The recordi ng processor 102 converts the inputted encoded dat a
into a recording signal, anplifies the recording signal, and t hen
outputs the anplified recording signal to the |aser

10
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bits. Furthermore, the noise floor information data includes
at least one of followings:

(a) information relevant to the background noise of -
the recording studio and the noise characteristics of the
recording microphone and the microphone amplifier}

(b) information televant to the sampling frequency
and the word length of the inputted wide band audio data; and

{c) information.relevant to the noise
characteristics Bf one audio apparatus of the mixing console
and the effector when the audio apparatus is used.

The encoding system controller 14 should preferably
determine the number of bits for quantization of each sub-band
so that a level, which is a predetermined decibel value lower
than the decibel value of the noise floor determined based on
the inputted wide band audio data in each sub-band, is set as
the minimum level of code Quantization.

Furthermore, the base band BO and at least one of
the éub~bands may be allocated to the corresponding respective
channels of multi-channel of a further apparatus.

As described above, according to the present
preferred embodiment of the present invention, the number of
bits is reduced by changing the noise floor and the compression
effect of the redundant run length is effected by determining

the scale factor by means of the dividing method of a plurality

of-sub-bands and the linear PCM coding method based on the




5 -~di ode 103. The | aser diode 103 generates a |aser |ight

nodul ated in accordance with the recordi ng signal for the recordi ng
and applies the laser light to the recording portion of the optical
di sk.'300, thereby recording the recording signal on the optical disk
300. 10 . The optical disk reprggducer 1003 is an apparatus

whi ch reproduces the recording signal recorded on the optical di sk
300 to obtain a reproduction signal and generates the ori gi nal
encoded data by executing a predeterm ned recording si gnal

anplifying procesgs, 8 dPRLIS4CH S A350ThaAE: B) WG5S 8% 1 gnal band
information data. With this arrangement, while securing the
cépacity for encoding a ultrahigh frequency region high-
. fidelity signal by automatically widening the band to 120 kHz
5 and al%ocating a maximum of 24 bits if wide band high-output
data extending up to the maximum band is inputted by any
chance, the effect of effectively loss;less encoding the sound
in the natural world can be obtained on the other hand. Thé
encoded data can be recorded on the optical disk 300, or the
10 wide band audio signal recording medium. By reproducing the
recofding signal from the optical disk 300 on which the
recording signal of the encoded data is recorded, the wide band
audio signal decoding apparatus 1004 can decode the data into
the original wide band audio data based on the noise floor
15 information data and the redundant run length information data
included in the encoded signal of the reproduced reproduction-
signal according to the time—division multiplexing method.
Furthermore, by changing the encoding parameters and
the decoding parameters according to the technical progress and
20 development, the recording signal of the encoded data can be
recorded on the optical disk 300, or the wide band audio signal
recording medium. In this case, by setting the operation
specifications of the wide band audio signal decoding apparatus
- 1004 based on the signal information data recorded on the

25 optical disk 300, it can be operated while being interlocked




‘15 fthe i ke on the reproduction signal. As shown in Fig. 2, it is

provided with a | aser diode 201, a photo-detector 202, a r epr oduci ng
processor 203, a reproduci ng decoder 204 and a di sk driving
mechani sm 205. In this case, the optical disk 300 is | oaded in a
predeterm ned | oadi ng position inside the opggcal 20 di sk reproducer
1003 and rotated by the di sk driving nechani sm 205. The | aser di ode
201 generates a relatively weak continuous | aser light for
reproduction and applies a | aser light to a reproducing portion of

the optical disk 2QQ, ﬁggv%de band a{lgﬂz e&g%%logné:ggir%) raE:i:QPaﬂIs tl'b@ﬂ?pt I cal

di sk 300 is inci
Instead, by restrictively changing the specifications of the

reproducing process according to the required band and the
number of bits of the optical disk reproducer 1003, there is

S produced the characteristic effect of providing a wide band
audio signal decoding abparatus 1004 having advantages in terms
of power saving and economical performance. Besides the above-
mentioned effects, there are concrete operations and effects as
follows. |

10 (a) Both the characteristics of a wide dynamic range
of not lower than 140 dB and a wide band of a Nyquist frequency
of 120 kHz can be concurrently achieved at a low bit rate of
3.12 Mbps per chamnel. In other words, the impurity of sound
attributed to the degradation in distortion factor at the

15 minute level is eliminated, so that the o;iginal sound
reproduction of the ultréhigh frequency region signal ranging
from 20 kHz to 120 kHz can be achieved. This enables the
achievemeﬁt of recording and reproduction capable of
reproaucing an extremely transparent natural sound extending to

20 an ultrahigh frequency region getting rid of the limited space
of the sampling frequency of 44.1 kHz and the number of bits
for quantization of 16 bits as observed in the prior art
compact disc (CD) and.the like in addition to a recording
medium capable of recording the above wide band audio data and

25 a reproduction sound field.




25 ~the photo-detector 202, and the photo-detector 202 detects the

67 reflected light, converts it into an electric signal, and then,
outputs the electric signal to the reproduci ng processor 203. The
reproduci ng processor 203 converts the electric signal

84

(b) Since the energy of the ultrahigh frequency band
in the music signal is small, the loss-less coding can be
achieved with the accuracy of 24 bits for quantization by
compressing the redundant run length when the signal is

5 comprised of only the ultrahigh frequency components or mainly
comprised of the ultrahigh frequency components. This can
suppress an increase in average bit rate.

(c} More preferably, by compressing the signal data
of a predetermined sub-band by the entropy codind, A-Z

10 modulation or the combination of them, a synergistic effect
with the run-length compression éan be obtained, so that the
effect of reducing the average bit rate can be further
developed. .

(d) By virtue of the scalable coding by which the

15 required bit rate is determined by the product of the
reproduction band and the dynamic'range, the devices and
circuits of the highest performance that are currently
achievable can execute encoding at a low bit rate, and the bit
rate will be able to be arbitrarily changed and adjusted

20 according to the development of the performance in future in
order to cope with it.

(e) Reproduction can be achieved even by a portable
type wide band audio signal decoding apparatus of simplified

specifications intended for power saving by means of a common

25 recording medium.




I nputted through a waveform shapi ng process into pul se-shaped 5

digital data. Then, the reproduci ng decoder 204 renoves the parity
for the above-nentioned error correction and takes out ~ the original
encodéd data by executing a reproduci ng decodi ng process reverse to
t he recordi ng encodi ng process of the ggecordi ng encoder 102 on the
converted digital data, and then, 10 outputs the data to the w de band
audi o signal decoding apparatus 1004. In.regard to
the rewitable optical disk 300, an optical recording layer is

formed on at |east one Surf?ffiéghce the base bhand can be made similar and

common to the conventional format, a compatibility with the
pfior art format can be obtained in the frequency band of the
base band. By using this as a format for bridging, the signal

5 data of the common part of a new media can be reproduced even
by the prior aft apparatus or DVD video player.

Although the present invention has been sufficiently
described in connection with the preferred embodiments thereof
with reference to the accompanying drawings, a variety of

10 modificétions and corrections are apparent to the persons
skilled in the art. It should be understood that such
modifications and corrections are included in the scope of the
present invéntion unless they depart from the scope of the
present invention defined by the appended claims.

15 INDUSTRIAL APPLICABILITY |

The present invention provides a wide band audio
signal encoding apparatus, a wide band audio signal decoding
appératus, a wide band audio signal encoding and decoding
apparétus provided with the wide band audio signal encoding

20 apparatus ahd the wide band audio signal decoding apparatus,
and a wide band audio signal recording medium.

The above-mentioned wide band audio signal encoding
apparatus comprises:

a sub—band dividing filter which divides inpufted

25 wide band audio data into signal data of a predetermined




It, where a first reflectance represents information data "0" 15 and a

second reflectance represents information data "1". Wen recordi ng
the information data "0" or "1", a laser light having a first light
intensity or a second light intensity is applied fromthe | aser
diode 103 to a certain recording portion of ghe optical disk 300.
Then, the reflectance of the recording |layer 20 cones to have a first
val ue or a second val ue according to the intensity of the |aser

i ght. Wen reading the information data, a weak laser light is
continuously applied fromthe | aser di ode, 201 to '

r epr oduci ng portigﬁtgﬁa%|qgm95¥igegf(§uggbands, and then, o&%ﬁ%%gtgﬂé]resulting
signal data; |

N sub—-sampling means for sub-sampling the signal
data of the N sub-bands outputted from the sub-band dividing

5 filt;r with respective predetermined numbers of bits for
quantization, respectively, and outputting.the resulting data;
an encoding system controlling means for determihing
the numbers of bits for quantization of the N éub—sampling
means based on inputted noise floor information and setting the
10 determined numbers of bits for quantization to the respective N
sub-sampling means, respectively; and

a multiplexer which multiplexes the signal data of
the N sub-bands outputted from the N sub-sampling means, and
then, outputs the multiplexed encoded data.

.15 | Further, the above-mentioned wide band audio signal
decoding apparatus comprises:

a demultiplexer which demultiplexes signal data of a
natural number N of sub-bands and noise floor information from
inputted encoded data;

20 N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a
redundancy decompression proéess on the signal data of the N

sub~bands based on the noise floor information, and outputting

the resulting data;




300. TFhen, for exanple, the value of the intensity of

68 reflection light is detected by the photo-detector 202, and the
detect ed signal beconmes a reproduction signal. The
oper at'i on of the w de band audi o signal decoding

87

N over-sampling means for executing an over-sampling
proceés on the signal data of N sub-bands outputted from the N
redundancy decompressing means, respectively, and outputting
the processed signal data of the N sub-bands; and

5 a sub-band combining filter which combines the

signal data of the N sub-bands outputted from the N over-
sampling means, and then, outputs the combined wide band audio
data.

Furthermore, the wide band audio signal recording

10 medium is a wide band audio signal recording medium, in which
wide band audio data is divided into signal data of a
predetermined natural number N of sub-bands, the number of bits
for quantization for sub-sampling is determined based on noise
floor information of the wide band audio data, the signal data

15 . lof the N sub-bands are each sub-sampled by the determined
number of bits for quantization, and then, encoded data
obtained by multiplexing the signal data of the sub-sampled N
sub-bands is recorded in the wide band audio signal recording
medium.

20 Therefore, both the characteristics of the extremely
wide dynamic range and the wide band as compared with those of
the prior art can be éoncurtently achieved at a relatively low
bit rate per channel. In other words, the impurity of sound
attributed to the degradatioﬁ of the distortion factor at the

25 minute level is eliminated, and original sound reproduction of




appatratus 1004 w Il be described in detail next with reference 5 to

Fig. 2. “In Fig. 2, node information data for conmandi ng

t he whol e operation of the wi de band audi o signal decodi ng

apparatus 1004 is inputted by neans of the keyboard 45, and the node
information data is inputted to the decodi nggsystem 10 controller 54.
The denul ti pl exer 50 denultipl exes the noise floor information data
‘and the inputsignal band information data fromthe inputted encoded
data, and then, outputs themto t he decodi ng system control |l er 54.

In response to tghsﬁléggﬁigh frequency region signal ranging up to, for

example, 120 kHz can be achieved. This allows the achievement
of recording and reproduction capable of reproducing an
extremely transparent natural sound extending to an ultrahigh
5 frequency region getting rid of the limited space of the prior
art compact disc (CD) and the like, a recording medium capable

of recording the above-mentioned wide band audio data and a

reproduction sound field.




decodi ng systemcontroller 54 controls the whole operation. 15 The
denul ti pl exer 50 denultiplexes the signal data of the base band and
the signal data of the N sub-bands fromthe remaining encoded dat a,
outputs the signal data of the base band to the _ baghis Beita8 B6A Replited
processing section 60-0, and then, outputs gg t he signdl : N
sub-bands to the entropy decoder 56. 20 In this case, qmmmuw
decodi ng processing section 60-0 execut es a speci al

for the base band, and then, outputs the processed signal data to

t he over-sanpling. secti.on 70-0. On Eﬂﬁn&’é her hand, an entropy
decodi ng process

1. A wide band audio signal encoding apparatus

SS

comprising:
a sub~band dividing filter for dividing inputted
5 wide bahd audio data into signal data of a predetermined
natural number N of sub-bands, and outputting the resulting
data; | |
N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing
10 filter with respective predetermined numbers of bits for
quantization, respectively, énd outputting the resulting data;
encoding system controlling means for determining
the numbers of bits for quantization of said N sub-sampling
means based on inputted noise floor information and setting the
15 determined numbers of bits for quantization to said respective
N sub-sampling means, respectively; and
a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said N sub-sampling means, and
outputting the multiplexed encoded data.
20 . 2. A wide band audio signal encoding apparatus
comprising: '
encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of

the wide band audio da{:a based on inputted signal information

O] O O IS SHEET S BEEN
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I s exgcuted by 'the”-fentropy decoder on the signal data of the N 25
sub- bands except —#er—%—he%&se—b&nd——ﬁnd t he processed signal

69 at a ut u ted to t he redundancy deconpressi on sections 60-
1 to 60-4. The red S|on sections 60-1 to 60-4

90

including signal band information of inputted wide band audie
data;
a sub-band dividing filter for dividing the wide
band audio data into signal data of a predetermined natural
5 number N of sub-bands having the bandwidth of division and the
number N of division which are determined by said encoding
system controlling means, and outputting the resulting data;
N sub—sampling meens for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing

16 - filter, respectively, and outputting the resulting data; '

N redundancy compressing means for determining a
scale factor by detecting a signal data peak level within a
predetermined time period of the signal data of at least one
sub-band among the N sub-bands outputted from said N sub-

15 sampling means, executing an eliminating process for
eliminating a high-order redundant run length from the signal
data of the N sub-bands based on the determined scale factor,
and outputting the processed signal data of the N sub-bands;
and

20 a multiplexer for multiplexing the scale factor
determined by said redundaney compressing means with the signal
data of the N sub~-bands outputted from said N redundancy
compressing means, and outputting the multiplexed encoded data.

3. A wide band audio signal encoding apparatus

25 comprising:
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deconpress the respective input signal data by reproduci ng and
attachi ng redundant run-length data, and then, output the—>5
deconpressed signal data to the |linear predictive decoder

1 h
| i near® predictive decoder 51 executes a |inear predictingTﬁsmw“Pi v £3%mgh
t he signal data of the N sub-bands out puttedgfrom t%ﬁmmm QE

u

deconpression sections 60-1 to 60-N, and then, out p ed
signal data of the N sub-bands to the 10" over-sanpling sections 70-1 to
70-N. The over-sanpling sections 70-0 to 70-N have their sanpling
frequencies set b t he decodi ng. system cqntroller 54, oyer-s | e
theqsi gnal. data y encoding sy telx contro l&ng means %or &e{em%r;zpmg a

bandwidth of division and a number N of division of bands of
the wide band audio data based on inputted signal information
including noise floor information and signal band information
5 of inputted wide band audio data, and determining the number of
bits for quantization in the predetermined natural number N of
sub-sampling means based on the noise floor information,
respectively; |
a sub-band dividing filter for dividing the wide'
10 band audio data into signal data of N sub-bands having the
| width 6f division and the number N of division which are
determined by said encoding system controlling means, and
outputting the resulting data;
N sub-sampling means for sub-sampling the signal
15 ‘data of the N sub-bands outputted from said sub-band dividing
filter with the number of bits for quantization determined by
said encoding system controlling means, respectively, and
outputting the resulting data; and
a multiplexer for multiplexing the signal data of
20 the N sub-bands outputted from said N sub-sampling means with
the signal information, and outputting the multiplexed encoded
data.
4, The wide band audio signal encoding apparatus as

claimed in any one of claims 1 to 3,

THIS SHEET HAS BEEN
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outputted fromthe base band 'decodi ng prbcessi ng section 60-0 and

10

15

20

25

the linear predictive décoder 51, and then, output the 15 processed
signal data to thg §hbrReBtnkeiREqi ng filter 52. In response to
- this;® the sub-ban ter 52 conbines (N+1) pieces of

signal data, and jmﬂl Hﬂl Iuhe conbi ned g, decoded data via the
mul tipl exer 46 an rmnal 47. The outputted w de band
audio data is converted into a wide 20 band audi o anal og signal by a
wi de- band high-bit digital-to- anal og or D/A converter (not shown)
?ggdtsgggﬁgl;t?:]o: he %re“{”g:r.rtx ead baarll'l%wggt g naall base ggné) uecl?x% er fowest

band of the N sub-bands is set to one bandwidth of 10 kHz to 48
kHz. |
5. Thé wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 3,

wherein a sub-sampling frequency of a base band
being the lowest band of the N sub-bands is set to
approximately 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.
6. The wide band audio signal encoding apparatus as’
claimed in any one of claims 1 to 3,

wherein a sub-sampling frequency of said N sub-
sampling means is set to approximately 32 kHz, 44.1 kHz, 48
kHz, 88.2 kHz or 96 kHz.
7. The wide band éudio signal encoding apparatus as
claimed in any one of claims 1 to 3,

wherein a sub-sampling frequency of a-base band
being the lowest band of the N sub-bands is set to be equal to
sub-sampling frequencies of the other bands.
8. The wide band audio signal encoding apparatus as
claimed in claim 2,

wherein the scale factors of said N reduhdancy
compressing means are each fixed at least in a unit of program
of a signal to be-recorded.
9. ' The wide band audio signal encoding apparatus as

claimed in claim 2,
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shown) .

recording 25

i's
audi o*si gnal

10

15

20

recordi ng medi um on which a nusic of

The followi ng describes the case where a
signal is reproduced by nmeans of the optical disk 300 that

70 This ShdEHaVBER ﬁaﬁﬁtﬂd

IR

wherein the signal data of a base band being the

93

lowest band of the N sub-bands is not subjected to a high-order
redundant.run length eliminating process executed by said
redundancy compressing means but encoded by a linear coding PCM
system having one number of bits for quantization in a range of
16 bits to 24 bitc.
10. The.wide band audio signal encoding apparatus és
claimed in claim 1 or 3, .

wherein the noise floor information includes at -
leasﬁ one of followings:

information rélevant to a background noise of a
recording studio and noise characteristics of a sound recording
microphone and a microphone amplifier;

information relevant to a sampling frequency and a
word length of the inputted wide band audio data; and

information relevant to noise characteristics of at
least one audio apparatus selected from a mixing console and an
effector, when the audio apparatus is used.
11. The wide band audic signal encoding apparatus as
claimed in claim 10,

wherein said encoding system controlling means
determines the number of bits for quantization of each sub-band
so that a level, which is a predetermined decibel value lower

than a decibel value of the noise floor determined based on the

* [ L L] S *
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a Ganpel an of an ethnic instrunent is recorded and the encoded dat a

of the reproduction—signal is | oss-less decoded. As shown in Fig. 7,

the scale factor §§b§ﬁ£nhgggﬁm&1ﬂndthe sub-band B1, 5 set to eight in
e

t he sub-band B2, ' sub- band B3 and set to 13 in the
sub- band B4. The si he sub- gq band Bl represents the
whol e information d Its obtalined by elimnating four bits

fromthe 22 bits, and therefore, it deconpresses the data into
24-bit data by 10  attaching two bits of the noise floor to the |east
sionificant  iophbied SR Bond"hll A50RN% 4 ALk B5'S ndilf SECLDYGY

code quantization in each sub-band.
12. The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 11, further comprising:

5 an encoding dither signal generator for generating a
dither signal having a minute level for reducing an
interference between a quantization noise in recording sound
and a quantization noise in encoding by dispersing the
interference, and adding the dither signal to the inputted wide

10 - Dband audio data.
13. The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 12,
wherein the base band and at least one sub-band are
allocated so as to correspond to respective channels of multi-
15 channel of a further apparatus.
14. The wide band audio signal encoding apparatus as
claimed in any 6né of claims 1.to 13, further comprising:
allinear predictive encoder for reducing a peak
spectrum in a low-frequency region by executing a linear
20 predictive encoding process on the signal data of at least one
sub-band among the signal data of the N sub-bands outputted
from said N sub-sampling means.
15. The wide band audio signal encoding apparatus as

claimed in claim 14,

[
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to the nost significant bit MSB side. Likew se, the whole
i nformati on data-i-s—expréssed by 12 bits in the sub-band B2, by _
B& and by four bits in the sub-band 15 B4.

seven bits in the sub.bag

Ther efore, thbis Has B ressed into 24-bit data by attaching
bitstotheleﬁ ' m“H t bit LSB side gtothe nost
significant bi ! regard to the |0Ss-1ess encoded data
with the scale factor, the whole information data are thus
deconpressed by.the w de band audi o signal decoding 20 apparatus 1004,
and therefore, no deterioration is generated. Through t he above

processes, the transm ssiorifiieipapedpscrimination signal representing the

fact that the linear predictive encoding process has been
executed by said linear predictive encoder 'on the signal data
of a predetermined sub-band is attached to the encoded data by
5 multiplexing the discrimination signal with fhe encoded data.

16. A wide band audio signal recording medium,

wherein wide band audio data is divided into signal
data of a predetermined natural number N of sub-bands,

wherein the number of bits for quantization for sub-

10 sampling is determined based on noise floor information of the

wide band audio data, -

wherein the signal data of the N sub-bands are each
sub-sampled by the deteﬁniﬁed number of bits for quantization,
and _

15 wherein encoded data cbtained by multiplexing the
signal data of the sub-sampled N sub~-bands is recorded on said
wide band audio signal recording medium.

17. A wide band audio signal recording medium,
wherein a bandwidth of division and a number of

20 division of bands of inputted wide band audio data are
determined based on signal band information of the wide band
audio data,

wherein the inputted wide band audio data is divided

into signal data of a predetermined natural number N of sub-

25 bands,

————e
——
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signal data of each sub-band beconmes 1.152 Mps in the base——__ band BQ
becones 0.864 Mips in the sub-band Bl, becones 0.576 I\/bps in the

sub- band B2, becones 0.336 Mops in the sub-band B3 25 his Sh laced. 192
Mops in the sub-band B4. Therefore, the ”m , ,
71

96

wherein a scale factor for redundancy ciompressing is
determined by detecting a signal peak level within a
predetermined time period of at least one piece of signal data
among the signal data of the N sub-bands,

5 | wherein the signal data of the sub-sampled N sub-
bands are converted into encoded data through exclusion of a
high-order redundant run length by said redundancy compressing
means based on the. determined scale factor, and

wherein encoded data obtained by multiplexing thé
10 scale factor with the encoded data outputted from said
redundancy compressing means is recorded on said wide band
audio signal recording medium.
18. A wide band audio signal recording medium,
wherein a bandwidth of division and a number of
15 division of bands of inputted wide band audio data are
determined based on signal information of the wide band audio
data,
wherein a number of bits for quantization in a
natural number N of sub-sampling means is determined based on
20 noise floor information of the inputted wide band audio data,
wherein the wide band audio data is divided into
signal data of the N sub-bands having the determined width of

division and the number N of division,

‘) D O A THIS SHEET HAS BEEN
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overal-l maximum bit rate beconmes 3.120 Mps. The w de band audi o
S|gna[ decodi ng apparatus 1004 deconpresses the signal data havi ng
the overal | naxirmum-bit—rate of 3.120 Mops into full-band full-bit
wi de band audio data yhggg.lﬁwd rite of 5 5.76 Mops as shown in Fig.

5. Then, the w
audi o analog sig
converter (not sh

ta IS converted into a w de band
exanple,-87high-perfornance D A
sanpling frequency of 240 kHz and a

word | ength of 24 bits so as to be reproduced. 10
Among audi o reproduci ng apparatuses, there are many '

10

15

20

wherein the signal data of the divided N sub-bands
are sub-sampled by the determined number of bits for
quantization, and

wherein encoded data obtained by multiplexihg the
signal data of the sub-sampled N sub-bands with the signal
information is recorded on said wide band audio signal

recording medium.

19, A wide band audio signal decoding apparatus

comprising:

a demultiplexer for demultiplexing signal data of a
natural number N of sub-bands and noise floor information from
inputted encoded data:

N redundancy decompressing means for decompressing
signal data of fhe N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
sub-bands based on the naise floor information, and outputting
the resulting data;

N over-sampling means for executing an over-sampling
process on the signal data of N sub-bands outputted from said N
redundancy decompressing means, respectively, and outputting
the processed signal data of the N sub-bands:; and

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling

means, and outputting the combined wide band audio data.

[
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applications of portable types and autonobile on-board types. For
such applications, power consunption is especially ‘"“—”ﬁwnmﬂ%iﬁﬂ +n
addition to conpact and |ightwei ght design. Since thhm£ﬂ§ R roor S

hi gh inn the reproduction environment, it is 15 edt hd
speci fications of the decoding signal grocesso nﬂﬂH'

specifications of the DA converter to t hose?

performances so that the necessary m ni nmum dynan1c range and
frequency characteristic are achi eved taking the fact that
reproduction with the wide dynamc range at the 20 sound col | ecting

time i s nonsense 20t o consi Bewide dand Fndio signal decoding apparatus
comprising:
a demultiplexer for demultiplexing signal data of a
natural number N of sub-bands and signal information including
-5 signal band information of each sub-band and a scale factor of
each sub-band from inputted encoded data;
N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a
redundancy decompression'process on the signal data of the ﬁ
10 sub-bands demultiplexed by said demultiplexer based on the
scale factor of each sub-band within a predetermined time
interval, and outputting the resulting data;
N over-sampling means for determining an over-
sampling frequency of each of said N over-sampling means based
15 on the signal band information, executing an over-sampling
process on the signal data of the N sub-bands outputted from
said N redundancy deconpressing means at the determined over-
‘sampling frequencies, respectively, and outputting the
processed sighal data of the N sub~bands; and
20 ' a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling
means, and outputting the combined wide band audio data.
21, A wide band audio signal decoding apparatus

comprising:

B b T Sk THIS SHEET HAS BEEN
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t hroyghput is reduced by this limtation of specifications, and this
consequent | y.enabl es power saving. For this pur pose, for exanple, a
key switch for selectively setting an energy saving node i s provided
on the keyboar dspdheants Been R4t Ne energy 25 savi ng node is set by

depre55|ng the k he ener gy 99
7 Tl

a demultiplexer for demultiplexing signal data of a

natural number N of sub-bands and signal information including
a scale factor of each sub-band, signal band information and
time code additional information from inputted encoded data;

5 N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
sub-bands demultiplexed by.said demultiplexer bésed on the
scale factor of each sub-band within a predetermined time

10 interval, and outputting the resulting data;

N over—-sampling means for determining an over-
sampling frequency of each of said N over-sampling means based
on the signal band.infOrmation, executing an over-sampling
process on the signal data of the N sub-bands outputted from

15 said N redundancy decompression means at predetermined over-
sampling frequencies, respectively, and outputting the
processed signal data of the N sub-ﬁands; and

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling

20 means, and outputting the combined wide band audio data.
22. The wide band audio signal decoding apparatus as
claimed in any one of claims 19 to 21,
wherein a bandwidth of a base.band being the lowest

~ band out of the N sub-bands. is set to one bandwidth of 10 kHz

* C L M S *
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kHz, and

saving node, the effective frequency band is set to O-to 72— ___

the effective word length is set to 18 bits. The i speci fication

i nformati on data can be achi eved by stopping the his S <mﬁh ficedin T
unnecessary sub-band by controlling each 5 sectl odlng
system control | er 54. A co rete ex

where a recording signal of a w de ba Ozudi o data recordlng nedlum
on which the musi ¢ of the Gamel an of the ethnic instrunment shown in
Fig. 7 is recorded is reproduced and | oss-|ess decoded wi Il be

to 48 kHz so as to be equal to a bandwidth of a predetermined
digital audio system.
23. The wide band audio signal decoding apparatus as
claimed in any one of claims 19 to 21,
5 wherein a sub-sampling frequency of the base band is
set to 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.
24. The wide band audio signal decoding apparatus as
claimed in any one of claims 19 to 21,
wherein the signal data of the base band is not ]

10 subjected to a high~order redundant run length redundancy
compressing process by said redundancy compressing means and
the encoded data is encoded by a linear PCM coding systém
having ‘one number of bits for quantization in a range of 16
bits to 24 bits. |

15 25, The wide band audio signal decoding apparatus as
claimed in any one of claims 19 to 21, further comprising:

decoding system controlling means for controlling

said éub—band redundancy decompressing means and said over-
sampling means to stop unnecessary operations of said sub-band

20 redundancy decompressing means and said over-sampling means
based on inputted information including a highest signal band
and a sampling frequency of a reproducing apparatus connected
to a subsequent stage of the wide band audio signal decoding

apparatus.
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10 ~described. It is to be noted that the processing operations of

the sub-band B3 and-the-sub-banrd—B4—are elimnated. That is, sound
reproduction is effected u fq; S?anple 72 kHz out of the

sub- bands totaIIy th this arrangenent, the
circuit sections f mtﬁg he si‘gnal }51 data of the sub-band B3
and t he sub-band d from t he redundancy deconpressi on
sections 60-1 to 60-4, the over - sanpling sections 70-0 to 70-4 and
t he sub-band conbi ni ng filter In regard to the nunber of bits
for quantization, by setting the maxi mum nunber of bits for

quanti zation to, £6f The wide band audio signal decoding apparatus as

claimed in any one of claims 19 to 21, further comprising:
decoding system controlling means for determining

the number of bits for quantization in said redundancy

5 decompressing means and said over-sampling means based on
inputted specification information of a noise floor of a
reproducing apparatus connected to a subsequent stage of said
wide band audio signal decoding apparatus, and executing a
rounding-off_process on the low-order bits when a word lengﬁh

10 of the wide band audio data included in the inputted encoded
~data is so great that a sufplus of low-order bits exists.

27. The wide band audio eignal decoding apparatus as
claimed in any one of claims 19 to 26,
wherein said decoding system controlling means

15 discriminates a discrimihation signal relevant to the linear
predictive encoding process included in the additional
informétion included in the inputted encoded data, and

| wherein said wide band audio signal decoding
apparatus further comprises:

20 a linear predictive decoder for executing a linear
predictive decoding process en the signal data of the N sub-
bands outputted from said N sub-sampling means when the
discrimination signal represents the fact that the linear

predictive encoding process has been executed on the encoded

-
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20 _-exanple, 18 bits, the operation word | engths of the base band
decodi ng processi rTg sect rom60- ﬁ—*rhe redundancy deconpressi on

sections 60-1 to~f e:‘?i( mpl i ng sections 70-0 to 70-N and
t he sub-band corrb can be reduced for 18-bit use. By
virtue of the red essmg rate 'iuag

73

10

15

20

data, and outputting the processed signal data of the N sub-

bands.

28. The wide band audio signal decoding apparatus as

claimed in claim 27,

wherein the discrimination signal includes a

discrimination signal representing the fact that the linear

predictive encoding process has been executed by said linear

predictive encoder on at least one of the signal data of the N

sub~bands.

29, A wide band audio signal encoding and decoding

apparatus comprising:

a wide band audio signal encoding apparatus; and

a wide band audio sighal decoding apparatus,

wherein said wide band audio signal encoding

apparatus comprises:

a sub~band dividing filter for dividing inputted

wide band audio data into signal data of a predetermined

natural number N of sub-bands having a bandwidth of division

and a number N of division determined based on inputted signal

information including signal band information of the wide band

audio data, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal

data of the N sub-bands outputted from said sub~band dividing

filter, respectively, and outputting the resulting data;
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circutt, the power consunption of the w de band audio signal

decodi ng apparatus 1004 can be remarkably reduced. Next ,
the foll owi ng describes the case where a recor di ngusﬁ HhsBesnReplaced
reproduced fromthe optical disk 300 that 5 S the

signal recording medi um of the present 10§referred e he
present invention by the prior art AV di sk reproducer or

having the SD format, i.e., the apparatus in which the corrbl nation
of the sanpling frequency and the nunber of bits is limted as

fol | ows.

N redundancy compressing means for determining a
scale factor by detecting a signal dafa peak level within a
predetermined time period of the signal data of at least one
sub-band among the N sub-bands outputted from said N sub-

5 sampling means, executing an eliminating process for
eliminating a high-order redundant run length from the signal
data of the N sub-bands based on the determined scale factor,
and outputting the processed signal data of the N sub-bands;
and

10 a multiplexer for multiplexing the scale factor

' determined by said redpndancy compressing means with the signal
data of the N sub-bands outputted from said N redundancy
conmpressing means, and out_puttinér the multiplexed encoded data,
and

15 : wherein said wide band audio signal decoding
apparatus comprises:

a demultiple#:er for demultiplexing signal data of a
natural number N of sub-bands and noise floor information from
the multiplexed encoded data;

20 N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
~sub—bands based on the noise flqor information, and outputting

the resulting data;

* c L L] S *
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10 .- Tabl e 2 Sanpl i ng Frequency 48 kHz, 96 kHz
Nunber of bits: %ﬁf-quantTZaflon 16 bits, 20 bits, 24 bits Nunber of
Channel s Has]Beenﬁep'echnell S ' Fig. 15 is a table

showi g a conp mut ual operation between the prior art
AV di sk reprodu ““““ |
preferred enbodi

the optical digkyreproducer of the present
opti cal disk of

d t hat bet ween the prior art AV disk and the

N over-sampling means for executing an over-sampling
process on the signal data of the N sub-bands outputted from
said N redundancy decompressing means, respectively, and
outputting the processed signal data of the N sub-bands; and

5 a sub~-band combiniﬁg filter for combining the signal
data of the N sub-bands outputted from said N over-sampling
means, and outputting the combined wide band audio data.

30. A wide band audio signal encoding apparatus
comprising:

10 a sub-band dividing filter for dividing inputted
wide band audio data into.signal data of a predetermined
natural number N of sub-bands having a predetermined bandwidth
of division and a number N of division, and outputting the
resulting data; | | _

15 N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;

redundancy compressing means for compressing signal
data by executing a predetermined reversible redundancy

20 compressing process on the signal data of at least one sub-band
among the signal data of the N sub-bands outputted from said N
sub-sampling means, and outputting the processed signal data;
and

a multiplexer for multiplexing the signal data of

25 the N sub-bands outputted from said sub-sampling means and said

—_—
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the present preferred enbodinent. There is produced an
optical disk 300 of the w de band audi o signal recording mediumin
whi ch the SpeC'f'lﬁ?éhh&ﬁﬁsBe&Omaﬂifﬂf the base band BOin the first operation

node+*of the ‘“ﬂ mﬂm odinent are set simlar to the SD fornat

speci fications of requency of ;48 kHz, the nunber
redundancy compressing means, and outputting the multiplexed

encoded data.
31. A wide band audio signal encoding apparatus
comprising:

5 encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of
the wide band audio data based on inputted signal information
including noise floor information and signal band information
of inputted wide band audio data, and determining the number of

10 bits for quantization of a predetermined natural number N of
sub~sampling means based on the noise floor information, |
respectively;

a sub-band dividing filter for dividing the wide
band audio data into signal data of N sub-bands having the

15 width of division and the number N of division which are
determined by said encoding system controlling means, and
outputting thé resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing

20 filter with the number of bits for quantization determined by
said encoding system controlling means, respectively, and
outputting the resulting data;

N redﬁndancy compressing means for compressing
"signal data by executing a predetermined reversible redundancy

25 compressing process on the signal data of the N sub-bands

“!I‘IIJ ||||“ IIIJI"IL' " |!|| THIS SHEET HAS BEEN

REPLACED

(e




74 ~of bits for quantization of 24 bits and the nunber of channels
of two channels and the signal data of the sub-band Bl to the

sub-band B4 are nade to be a frame and recorded in tiES en Replaced  off
t he .remai ni ng si x channels. By reproducing only the I ' l :
channel s of the optical disk 300 in the optiﬁgl di sk cer

1003, the signal data of the base band BO can be ' reproduced even in
the optical disk reproducer that copes only with the SD fornmat
speci fications. _

outputted from said.N sub~sampling means, and outputting the
processed signal data; and
a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said N redundancy compressing
5 means and the signal information, and outputting the
multiplexed encoded data.
32. A wide band audio signal encoding apparatus
comprising:
a sub-band dividing filter for dividing inputted'
10 wide band audio data into signal data of a predetermined
natural number N of sub-bands having a predetermined bandwidth
of division and a number N of division, and outputting the
resulting data;
N sub-sampling means for sub-sampling the signal
15 data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;
a redundancy.ccmpressing means for executing a
predetermined reversible A-X modulating process on the signal
data of at least one sub-band among the signal data of the N
20 sub-bands outputted from said N sub-sampling means, and
outputting the procgssed signal data; and
a multiplexer for multiplexing the signal daté of
the N sub-bands outputted from said sub-sampling means and said

redundancy compressing means, and outputting the multiplexed

25 encoded data.

-
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Even t-he prior art AV disk player or reproducer that 10 copes with only
the SD basic format has the possibility that it wWoutd beableto

achieve a conpatibility capable of taking out ang dheRHABIG R,
si gnal* data of the common part in reproducing th S 13

t he optical disk 300 of the pr esent pggf,erred enﬂlﬂl’%lulﬁbﬁl _
Furt hernore, when playing back an optical di on L si gnal
data is recorded by the SD basic format in t he reproduci ng apparat us
mounted with the wi de band audio si gnal decodi ng apparatus 1004 of

the preferred enbodi nent of . .
33. The wide band audio signal encoding apparatus as

e
Eed-o_n

claimed in claim 30 or 31,
wherein said redundancy compressing means comprises
at 1east. one of a linear predictive encoder and an entropy
5 encoder. -
34. The wide band audio signal encoding apparatus as
claimed in claim 33,
wherein said reéundancy compressing means comprises
at least one of a linear predictive encoder and an entropy ’
10 encoder, and
wherein said multiplexer multiplexes a
discrimination signal representin§ the fact that the redundancy
compressing process has been executed with the nmltiplexéd
. encoded data.
15 35. The wide bana audio signal encoding apparatus as
claimed in .any one of claims 30-to 34,
wherein the bandwidth of the base band being the
lowest band of the N sub-bands is set to one bandwidth of 10
kHz to 48 kHz.
20 36. The wide band audio signal encoding apparatus as
claimed in any one of clainxé 30 to 34,
wherein a sub-sampling frequency of a base band
being the lowest band of the N sub-bands is set to
approximately 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.

* c L M s *
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the present invention, the processing section of the base band 20 BO in

the first operati-onnodeor—thesecond operati on node can be
commonl y used. Fupt EﬁBEE&ni i9y data can be outputted by ~ commonly
usi ng*t he base ba ceSS|ng section 60-0 and the
.over-sanpling sect B '! E'F]Fhe format and appar at us  of
the framework of t erred enbodl%% t of the present invention

are constructed

37. The wide band audio signal encoding apparatus as
claimed in en& one of elaims 30 to 36,
wherein a sub-sampling frequency of each of said N
sub—sampiing means is set to approximately 32 kHz, 44.1 kHz, 48
5 kHz, 88.2 kHz or 86 kHz.
38. The wide band audio signal encoding apparatue as
claimed in any one of claims 30 to 37,
wherein a sub—sampling frequency of the base band
being the lowest band of the N sub-bands is set to be equal'to
10 sub-sampling frequencies of the other sub-bands.
39. The wide band audio signal encoding apparatus as
claimed in any.one of claims 30 to 38,
wherein the signal data of the base band being the
lowest band of the N sub-bands is not subjected to a high-order
15 redundant run length eliminating process executed by said
redundancy compressing means but encoded by a linear coding PCM
system having one number of bits for quantization in a range of
16 bits to 24 bits.
40. The wide band audio signal encoding apparatus as
20 claimed in claim 31,
wherein the noise floor information includes at
least one of the followingsﬁ
information relevant to a background noise of a
recording studio and noise characteristics of a sound recording

25 microphone and a microphone amplifier; -
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75 .0 so that the considerabl e maxi mnum performance can be achi eved.
There is a | ong di stance between the maxi num framework and the

preparat|on of the environment that can be achieved for the time

bei ng*as wel | as the achi eved specifications of the devi heet Bﬂmimwmw -
circuit technology. Therefore, it is reas Ie for th ” belng
to manufacture and sell the w de band audi o S|gnal

appar atus 1001, the optical disk 300 that is the wide

information relevant to a sampling frequency and a
word length of the inputted wide band audio data; and
information relevant to noise characteristics of at
least one audio apparatus selected from a mixing console and an
5 effector, when the audio apparatus is used.
41. The wide band audio signal encoding apparatus as
claimed in claim 46, |
wherein said encoding system controlling means
determines the numbef of bits for quantization of each sub-band
10 so that a level, which is a predetermined decibel value lower
than a decibel value of the noise floor determined based on the
inputted wide band audio data, is set as a minimum level of
code quantization in each sub-band.
42. | The wide band audio signal encoding apparatus as
15 claimed in any one of claims 30 to 41, further comprising:
an'encoding dither signal generator for generating a
dither signal having a minute level for reducing an
interference befwéen a quantization noise in recording sound
and a quantization noise in encoding by dispersing the
20 interference, and adding the dither signal to the inputted wide
band audio data.
43. The wide band audio signal encoding apparatus as
claimed in any one of claims 30 to 42,
wherein the base band and the sub-bands are

25 allocated to respective independent channels.
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band.audi o si ghall recording nedium t he w de band audi o signal
decodi ng apparatus 1004 of the present I nvention by setting 10

parangt ers based [bisStekidd pd spbci fications and i nprove t he
specirfications by . g the paraneters with the basi c
format kept int actm ﬁ’ﬁﬁa‘ﬁof time when; gqund recording will be
able to be perforned 1n a better environnent and further inproved
devices and circuits will be developed in 15 future. Wth this
arrangenent, the characteristics of the specifications of the w de
band audi o signal encoding apparatus 1001, ihe cc())ptllncatl11 déllsal%u?éogst hat
is the wide band #di 0 si gnihe wide band audio 51gna en g app
" claimed in claim 43,
wherein the independent channel to which the signal
data of the base band is allocated is set to a main ehannel.
5 45, A wide band audio signal recording medium,
wherein wide band audio data is divided into signal
data of a predetermined natural number N of sub-bands,
wherein the signal data of the N sub-bands are each
sub-sampled,

10 wherein a reversible data compressing process is

executed on the signal data of the sub-sampled N sub-bands, and
wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recor_ded on said
wide band audio signal recording medium.

15 46. A wide band audio signal recording medium,

wherein a bandwidth of division and a number N of
division of bands of inputted wide band audio data are
determined based on the signal band information of the wide
band audio data,

20 wherein the inputted wide band audio data is divided
into signal data of a predetermined natural number N of sub-
bands and sub-sampled, |

wherein a reversible data compressing process is

executed on at least one piece.of signal data among the signal

25 data of the N sub-bands, and
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recqordi ng nedium and the wi de band audio S|gnal decodi ng
1004 can be independently inproved, neaning that they 20
requiréd to be concurrently changed keeping step MAthhmmwafhsg&ﬁ&

appar at us

are nor

is a*scalable format in which the future speC|fl |I|ty
IS incorporated. In other words, the Hcoded d ent
preferred enbodinent is a . scal abl e MA € band a rms of
t he changeabl eness of 25 the paraneters, and the mnde band audlo si gnal

encodi ng

10

15

20

25

wherein encoded data obtained by multiplexing the

signal data of the N sub-bands including the processed signal

data is recorded on said wide band audio signal recording

medium.

47. A wide band audio signal recording medium,

wherein wide band audio data is divided into signal

data of a predetermined natural number N of sub-bands,

wherein the signal data of the N sub-bands are each

sub—sampled,

wherein a A-X modulating process is executed on the

signal data of the sub-sampled N sub-bands, and

wherein encoded data obtained by mult1plex1ng the

processed signal data of the N sub-bands is recorded on said

ﬁide band audio signal recording medium.

48. ‘The wide band audio signal recording medium as

claimed in claim 45 or 46,

wherein the data compressing process is executed by

at least one of a linear predictive encoder and an entropy

encoder.

49, A wide band audio signal decoding apparatus

comprising:

a demultiplexer for demultiplexing signal data of a

natural number N of sub-bands from inputted encoded data;

N redundancy decompressing means for decompressing

the signal data of the N sub-bands respectively by executing a
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76 - apparatus 1001 and the w de band audi o signal decoding

appar atus 1004 are*’th”’"appar atuses that can encode the scal abl e w de
band audio data g hﬁ,{sw,tmladécoﬁpress t he ori gi nal wi de band
audi @+ dat a throug Al t hough t he redundancy
conpressi on secti ﬁ“ﬁm ﬂ 30-N and {Ee redundancy deconpressi on
sections 60-1 to 1

redundancy decon\pression'proceés on the signal data of the N
sub-bands demultiplexed by said demultiplexer;
N over-sampling means for executing an over-sampling
process on the signal data of the N sub-bands outputted from
5 said N redundancy decompressing means, respectively, and
outputting the processed signal data of the N sub-bands; and
a sub-band combining filter for combining the signal
data of N sub-bands outputted from said N over-sampling means,
and outputting the com‘bined wide band audio data. ]
10 50. A Wide band audio signal decoding apparatus
comprising:
a demultiplexer for demultiplexing signal data of a
natural number N of sub-bands and signal information including
a scale factor. and signal band information of each sub-band
15 from inputted encoded data; |
N redundancy' decompressing means for decompressing
" the signal data of the N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
sub-bands demultiplexed by said demultiplexer based on the
20 scale factor of each sub-band within a predetermined time
interval, and outputting the resulting data;
N over-sampling means for determining an over-
sampling frequency of each of said N over-sampling means based
on the signal band information, executing an over-sampling

25 process on the signal data of the N sub-bands outputted from
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t he net hod of recording and reproducing or transmtting by scal i ng

the scale factor based on the peak level within a — -—predetermned-tine
period in the above-nentioned preferred 10 enbodL nt, the present
invention is not limted.to this, and anot her’ PHY od! of ,
for exanple, a table reference: type v or qu [ ' may be
used. Al t hough the over-saﬁg ing fr - to 384
kHz in the above-nentioned preferred enbodi nent, the present 15

invention is not limted to this, and the over-sanpling frequency

may be changed based on the operations and electric )
said N redundancy decompressing means at predetermined over-

sampling frequencies) respectively( and outputting the
processed signal data of the N sub-bands; and

_ a sub-band combining filter for combining the signal

5 data of the N sub-bands outputted from said N over-sampling
means, and outputting combined wide band audio data.
51. A wide band audio signal decoding apparatus
comprising: _
a demultiplexer for demultiplexing signal data of a

10 natural number N of sub-bands from inputted encoded data;

| N'redundaﬂcy decompressing means for decompressing
the signal data of the N sub-bands respectively by executing a
A-Y modulating process on the signal data of the N sub-bands
demultiplexed by said demultiﬁlexer:

15 N over-sampling means for executing an over-sampling
process on the signal data of the N sub-bands outputted from
said N redundancy decompressing means, respectively, and
outputting the processed signal data of the N sub-bands; and

| a sub-band combining filter fbr combining the signal

20 data of the N sub~bands outputted from said N over-sampling
means, and outputting combined wide band audio.data.

52. The wide band audio signal decoding apparatus as

claimed in claim 49 or 50,

[
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characteristics of the sub-band dividing filter 10 and the sub- . band
conblnlng filter 52. T Furt hernore, the nunber of i nput
“and t he nMEetHas(BeenRéQfacc@ut gut bits of the wi de band audio signal

bi t
encodlng appar aj and so on are not required to be limted to
t hose of the i oned preferrgd,embodi ment. Al though the

a

bandw dt h nd is uniformin the above-nentioned
preferred enbod|nent, it should preferably be unifornmed in order to
25 simplify the circuit construction.

wherein said N redundancy compressing means
comprises at least.one of a linear predictive decoder and ah
entropy decoder. |
53. The wide band audio signal decoding apparatus as
5 claimed in any one of claims 49 to 52,
wherein the bandwidth of the base band being the
lowest band of the N sub-bands is set to one bandwidth of 10
KHz to 48 kHz. |
54. The wide band audio signal decoding apparatus as
10 claimed in any one of_claims 49 to 52,
wherein a sub-sampling frequency of the base band is
set to 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 KHz.
55. The wide band audio signal decoding apparatus as
clalmed in any one of claims 49 to 52,

15 ' wherein the signal data of the base band is not
subjected to a high~order redundant run length redundancy
compressing process by.said redundancy compressing means, and
the encoded data is encoded by a linear PCM coding system
having one number of bits for quantizafion in a range of 16

20  bits to 24 bits.

56. The wide band audio signal decoding apparatus as

claimed in any one of claims 49 to 52, further comprising:
decoding system controlling means for controlling

said sub-band redundahcy decompressing means and said over-

25 sampling means to stop unnecessary operations of said sub-band
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7 | Furthernore, although the wide band audio signal
encodi ng apparatus 1001 and the w de band audi o signal decoding
appar atus 1004 are separated from each other in thi Sﬁ'r@(ﬂasl%adkeplaced

'!

enbodi-nent of the present invention, it is accepta mﬂmﬁﬂﬁ"m, 5

encoded 'data by constructing the sub- ba{ljfis_di vi di ng

redundancy decompressing means and said over-sampling means
based on inputted informatioﬁ including a highest signal band
and a sampling frequency of a reproducing apparatus connected
to a subsequent stage of said wide band audio signal decoding
5 apparétué.
57. The wide band audio signal decoding apparatus as
claimed ‘in any one of claims 49 to 52, further comprising:
decoding system controlling means for determining
the Iﬁmber of bits for quantization in said redundancy
10 | decompressing means and said over-sampling means based on
inputted specification information of a noise floor of a
_ reproducing apparatus connected to a subsequent stage of said
wide band audio signal decoding apparatus.
58; _ The wide band audio signal decoding apparatus as
15 claimed in any one of claims 49 to 57,
wherein said decoding system controlling means
discriminates the diécrimination signal_ relevant to the linear
predictive encoding pfocess included in the additional
information included in the inputted encoded data,
20 wherein said wide band audio signal decoding
apparatus further comprises:
a decoder for executing at least one of a linear
predictive decoding process and an entropy decoding process on
the signal data of the N sub-bands outputted from said N sub-

25 sampling means when the discrimination signal represents the
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t he -sub-sanpling sections 20-0_to 20-N, the base band encodi ng
processi ng secti'on 30-0, the redundancy conpression sections

30-N and the qyldnidhamen dplidi nd -a digital signal
menery and nmak
decoded wide b
node swi t chi ng

30-1to

processor and a

operation node through

[ e during encoding, 10 and to take out
*M‘“i by changing the g
emcontrollers 14 and 15 during decoding

and constructing the denul tipl exer 50, the base band decodi ng
processi ng section 60-0, the redundancy deconpression sections 60-1

to 60-N
conbi ni ng

t he over -

10

15

20

fact tha edictive encoding process has

15 anmpling secti,ons 70-0 to 70-N and the sub-band
t a iiggar é& i geen

executed on the encoded data, and outputting the processed

signal data of the N sub-bands.

59. A wide band audio signal encoding and decoding

apparatus comprising:

a wide band audio signal encoding apparatus; and

a wide band audio signal decoding apparatus,

wherein said wide band audio signal encoding

apparatus comprises:

a sub-band dividing filter for dividing inputted

wide band audio data into signal data of N sub-bands having the

width of division and the number N of division predetermined

based on signal band information of the inputted wide band

audio data, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal

data of the N sub-bands outputted from said sub-band dividing

filter, respectively, and outputting the resulting data;

N redundancy compressing means for compressing

signal data by executing a predetermined reversible redundancy

compressing process on the signal data of the N sub-bands

outputted from said N sub-sampling means, and outputting the

processed signal data; and

a multiplexer for multiplexing the signal data of

the N sub-bands outputted from said N redundancy compressing

* [ L ] H *
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filter 52 using the above digital signal processor and nenory, and

maki ng them operate. That is, it is acceptable to provide a—wi-d
band audi o signal encodi ng and decodi ng appar at us R Vi mnth
wi de «band audi o signal encodi ng apparatus 20 1001 an g '
audi o signal decodi ng apparatus 1004. thls cas
circuits can be comonly used for recd%dlng and r
applied to, for exanple, a recordi ng and reproduci ng appar at us
provided with the optical di sk recorder 1002 and the optical disk
repr oducer 1003, . . .

means with the signal information, and outputting the

multiplexed encoded data, and

wherein said wide band audio signal decoding
apparatus comprises:
5 a demultiplexer for demultiplexing signal data of a

natural number N of sub-bands and signal information including
a scale factor and signal band information of each sub-band
from the inputted encoded data;

N redundancy decompressing means for decompressinb

10 the signal data of the N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
sub-bands demultiplexed by said demultiplexer based on the
scale factor of each sub-band within a predetermined time
interval, and outputting the resulting data;

15 N over-sampling means.for.determining an over-—
sampling frequency of each of said N over-sampling means based
on the signal band information, executing an over-sampling
process on the signal data of the N sub-bands outputted from
said N redundancy decompressing means at predetermined

20 respective over-sampling frequencies, respectively, and
outputting the processed signal data of the N sub-bands; and

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from the N over—-sampling

means, and outputting combined wide band audio data.

-
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si npl i~fi ed.
enbodi nent
predi ctive encoding nethod and the |inear predictive decoder 51

5

10

15

20

W produci ng the characteristic effect that the circuit can be

Al t hough t he above-nentioned preferred
enpl oys the |inear predictive encoder 11 using the |inear

118

ABSTRACT

Provided is a wide band audio signal encoding
apparatus, a wide band audio signal decoding apparatus, a wide
band aﬁdio signal encoding and decoding apparatus and a wide
band audio signal recording medium, each having a low bit
rate, a wide band, a low distortion factor and a wide dynamic
range as compared with those of the prior art. Wide band audio
data is divided into signal data of a predeterﬁined natural
number N of sub-bands, and the number of bits for quantization
for sub-sampling is determined based on noise floor information
of the above wide band audio data. The signal data of the N
sub-bands are sub-sampled by the respective humbers of bits for
quantization, and encoded data obtained by multiplexing the
signal data of the sub-sampled N sub-bands are recorded on a
wide band audio signal recording medium. Therefore, both the
characteristics of an extremely wide dynamic range and a wide
band as compared with those of the prior art can be
concurrently achieved'at a relatively low bit rate per channel.
This arrangement allows the achievement of recording and
reproduction of aﬁ extremely transparent natural sound
extending to an ultréhigh frequency region, a recording medium

for recording a signal of the above wide band audio data and a .

reproduction sound field.
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5 1+ eproduced by neans of the optical disk recorder 1002 and the

optical disk reproducer 1003 in the above preferred enbodi nent, t he
present invention is not limted to this. The present i nventi on may
be applied to the transm ssion system as foll ows. The system
transmts the data encoded by the w de band audio 10 si gnal encodi ng
apparatus 1001 to the nodemor transmtting appar atus of the other
party by neans of a nDdeE1or 1 t tr?nsnitting paratus Vi theT
comuni cation |ine of, flr ekanpl 4, thq_zele hone ine,'_§DNl__
(Integrated Services Di al W NNet wer'k) , B paciet sﬁFEchigE net Wor k
| ine, an ATM (asynchron X L £, L, _ o L, = L,
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15 - transfer node) communication line, a frame relay comunication
line.<On the other hand, the nodemor the transmtting appar at us of
the dother party receives the encoded data of the transmtted w de
band audi o data and decodes the received encoded data into the
original wde band audio data by the wide 20 band audi o signal decodi ng
appar at us 1004. Al t hough the above-nentioned preferred
enbodi nent is , rovided with the demultiplexer 42 and the nul tipl exer
46, the F@ﬁinvention is not limted to this, and it is not
required to be ‘pr'e¥i"ddFirst Prgierred Enbodiment of First Operation Mode

Base Band Sub-band Sub-band Sub-band Sub-band

T . m_Bo e B1 e B2 B3 e B4 = Number
Signal of (?ode
: Bits
Level
(@B) ~30 [T per PSR T VSIS VS O P I 5
Fixed at Variable [ariable [Variable [ariable
1.152Mops [~1-152Mbpsp~1.152Mbpst~1.152Mbpg~1.152Mbps
_60 r........ ..... S e B ] T [ R R - 10
—90 [----f----{---- SO R S SRR SR S— 16
e -1l e e S e e I ARt st St 20
S I I I I
—1504 24 48 72 96\ 120
Signal Frequency (kHz) —> Minimum
Overall Bit Rate 1.152~5.760Mbps Level of Code
‘Quantization

Flg 6 Second Preferred Enbodiment of First Operation Mode
Base Band Sub-band Sub-band Sub-band Sub-band

1 ' %BO T B1 ><—82 jet- B3 e B4 > Number

Signal 0 of Code
=V S N T T A N O O O e Bits
N UL PRI P PR P 5 l

Fixed at |Variable Wariable sFariable s&ariable

1.152Mbps |~ 1.056Mbps~0.960Mbps~0.864Mbps~0.768Mbps
-—60 ________________ o o o e e e e o ] TSR PSSy WUy SIS B . 1 0
: ___Sound
—90 L"--— F--—‘—- - o o o e o o o e o o o e -7 JEyp—— 16 Esics(:'dlns
N
// —1 1 2 Q'OOI’
—120 foooat==f -1 - t----  Minimum oo Pyner
' i Level of Code Si
! . gnal
- AC ; i Quasntnzahon o4
—15804 24 48 72 96 120

Signal Frequency (kHz) —
Overall Bit Rate 1.152~4.800Mbps
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80 -~ Al t hough the above-nenti oned preferred enbodi nent is
proviided with the encoding dither generator 13 and the adder 43, the

present invention is not limited to this, and it is not required to
be provided with them

Fig.7

‘Third Preferred Embodiment of First Operation Mode
Base Band Sub-band Sub-band Sub-band  Sub-band

BO B1 B2 . B3 B4
N = > > —>1  Number
Sign al | ‘\1 i Signal Spectrum of For’fissimo - of Code
" Level S | P,art of Gamelan Music! Bits
(@8) —30 -1t o :' """"" 1 Maximum Level l
L . Maximum of. of Code
e IS I I I N N 0.336Mbps | Quanization oung
Fixed at |Maximum offMaximum of — Recording
1.152Mbps |o.86eMbps [0.576Mbps Noise
—90 f--------- -- === - 16 Floor
| ﬁ I E _ ~— Dither
—120 B e R e oI L LR 20 Signal
| 0_1 92Mbps \_ Minimum
Overall Maximum Bit Rate 3.120.Mbps o4 Level
—150 ¢ 48 72 %6 129 of Code
Signal Frequency (kHz) — Quantization
F Ig 8 Fourth Preferred Embodiment of First Operation Mode
Base Band Sub-band Sub-band Sub-band  Sub-band
T B0 B1 B2 B3 B4
| = > > —>te >ie———> Number
Signal ’ ‘\f Signal Spectrum of Fortissimo iMaximum | of Code
‘Level . | Part of Classic Music. g Level of Code}  Bits
(dB) R s e Quantization |5 l
_ Nz~ iMaximum oflMaxnmum oft
~ 10.384Mbps :D 240Mbps
—60 F--~-t-—mfomme R L A 10 Sound
¢ Recordin
| Fixed at  |Maximum off ~{"P~~._ 7 /Noise ’
—90 }-1.152Mbps{0.720Mbps |-----F---- =SSt - 16 Floor
a_{.T/I-aximlum of "~ Dt
§ S S = AN . Signal
| 0.192Mbps (2 O
) I K Minimum
Overall Maximum Bit Rate 2.688Mbps 24 Level
48 72 96 120 of Code
Signal Frequency (kHz) —> Quantization
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5 “~
with,the base band and the predeterm ned natural nunber N of
sub-‘bands, it is acceptable to regard the base band as one sub-
and provide a total of (N+1) sub-bands in terns of nanme

conveni ence' sake. 10
be set to one bandwidth in the range of 10 kHz to 48 kHz.

Furt hernore, the sub-sanpl i ng frequenc

Al t hough the above preferred enbodi nent is provided

band

for
The bandwi dth of the base band BO may

of the base band BO may be -

set ap kstlgnai Specirumsof2Fartissie 96 kHz.
Fur t her nor e, Fmig N t(ieaf%ﬁ?d(fgﬁe% esA npamhef GimelaiMusiag
Base Band / Sub-band  Sub-band  Sub-band
BO | B1 B2 B3
b — - , ’KM . > Number
. I | ] i aximum | of Code
?.'eg:;l ~~~~~ | / ; Level of Code) Bits
P SN S S — Quantization |5
P iMaximum of}
| ™9 '0 336Mbps !
e e B e e S o A A4 Sty 10
Fixed at ! i ~ Sound
2.304Mbps | ] Recording
—90 f----f---- i [ R ol S G 16 Noise
i Floor
. 1 S— .
—120 — |\ Y | _Maximum of\_| 20 Dither
| E 0.192Mbps _ Signal
i Overall Maximum Bt Rat93360Mbps o4 Minimum
~150¢ 24 48 72 % 120 Level of
. Code
Signal Frequency (kHz) —> Quantization
Fig.10
: First. Preferred Embodiment of Second Operation Mode -
Base Band Sub-band Sub-band Sub-band  Sub-band
T BO B B2 B3 B4
— > > - _ > Number
Signal . ‘T Signal Spectrum of Fortissimo Maximum Level| of Code
Level | “TTee- Part of Gamelan Musxc of Code Bits
(dB) =30 F~=--1--="1 e M Quantization -15
~ lMaXImum ofi
\”“t 0.336Mbps |
L S S v e e e Ty e 10 5oung
Fixed at LMaximum offMaximum o / oun
- | 0.980Mbps [0.768Mbps [0.576Mbps Recording
—00 |----f----f-— e o= 16 Noise
Floor
N IR B e 2l D el \_Dither
. , 0.192Mbps "\ 20 signal
) Overall Maximum Bit Rate2832Mbps 24 2 Minimum
—150 24 48 72 % 120 ti‘;‘z of
Signal Frequency (kHz) —> Quantization

7/12




15 . sections 20-0 to 20-N may each be set approximately to 32 kHz,
44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz. ' The sub-sanpli ng
frequency of the base band BO and t he sub-sanpling frequencies of
t he ot her sub-bands Bl to BN may be set to be equal to each other.
Furthernore, the scale 20  factors of the above-nentioned N redundancy
conpr essi on sections 30-1 to 30-N should preferably be fixed at

| east in a ~unit of programof the signal to be collected. The base

band ?gy ﬂ ?rocessing section 30-0 should preferably encode the
data o a

signal © Saafl Plerbé EMBE&Mment Yt Sdcsrid bp¥ralisi™Mode
Base Band Sub-band Sub-band Sub-band  Sub-band

T BO B1 B2 B3 B4

e > >t >ie > > Number
Sgnal | | . |Signal Spectrum of Forissimo  Maximum | o coge
" Level -~ 771e=-2] Part of Gamelan Music | Level of Codel pgjg

______________ ..-_-----_Quantization 5. l

| AU vt sl Rt A 4 SRS 10
Fixed at  |Maximum o |~ Sound
0.768Mbps |0.576Mbps Recording
—90 |----¢----f-—-- A S 5= o I -\-416 Noise
; : ! Floor
~120 [--------- ? --------- -§ ---------- A 0. 240Mbps 120 Signal
E Overall Maximum Blt Rate 2. 208Mbps EMinimum
~180 ¢ 24 Ty 72 % 120 Level of
Signal Frequency (kHz) —> code
ignal rrequency Quantization
Fig.12 |
Third Preferred Embodiment of Second Operation Mode
Base Band Sub-band
- B0, "o e . Number
Signal 0 - % Signal Spectrum of Fortissimo ! of Code
Level i SN Part of Classic Music i Bits
(dB) —30 f---~f----1 TN B S 1Sound----15 1
N { - i Dither {Recording
NP N N A - wiimum. .} S98L___ iNeise Foor |
! | Level of Code

Fixed at |[Maximum oﬂ Quantization
- 1.152Mbps-10.864Mbps S N 16

fOverall Maximum Bit Rate 2.016Mbps) 5

=180 24 48 72 9% 120
Signal Frequency (kHz) —
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25 < having one nunmber of bits for quantization out of 16 bits to 24

81 . bits. Furthernore, the noise floor information data includes
at | east one of follow ngs: (a) information relevant to
t he background noi se of

Fig.13

Third Operation Mode

Base Band B0 Sub-band Bt
T (fss=96kHz) (fss=144kHz)
e ot

— _ - > Number
Signal 0 E i l of Code
" Level f i E Bits
B)—30 [----r-—-- ! TV e Frmmmmmoms 5
@B Mixed at | Variable | !
2.304Mbps ~2.304Mbps !
—60 f----}---- e R 1 b---  Minimum 10
: 1 Level of Code
i ! Quantization
—90 [----1--- IRttt E— — S G 16
. ] B) ]
! i ! |
—120 f----f---- e membes $ommmmmmmo 20
co) Overall Bit Rate!
y__ | 2.304Mbps~4.608Mbps | ,,

—150 48 72 %6 320.

Signal Frequency (kHz) —=

n
T

Fig.14

Fourth Operatioh Mode

Base Band BO Sub-band B1
1‘ (fss=48kHz) (fss=192kHz)
| 0= — —— > Number
Signal ' E g of Code
Level i ; Bits
(dB)—30 [~~--f--—-{--—--=--- R I Fmmmmmmmmee 5 l
1 ! : i
1 1 \
—60 F---- I SR J __________ E._....._.L...._-.} __________ 10
Fixed at Minimum ‘Variable
1.152Mbps Level of Code i~3.840Mbps
—90 ---=f=--- == Quantization -=~}=---f---- e 16
Ji [ |
—120 |-=-nf--n — - f 20
t  Overall Bit Rate
| 1.152Mbps~4.992Mbps [, -

—150 24 48 72 96 120
Signal Frequency (kHz) —>
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t he recording studio and the noi se characteristics of the 5 recordi ng
m crophone and the m crophone anplifier;

rel evant to the sanpling frequency

i nput.ied wi de band audi o data; and

rel evant to the noise

m Xi ng consol e

The encodi ng system control |l er

(b) information

and the word length of the

(c) information

characteristics of one audi o apparatus of the

10 and the effector when the audi o apparatus is used.

nunber of bits for quantization of each sub-band
which is a predeterm ned deci bel

Fig.15

val ue | ower

14 shoul d preferably determ ne the

so that a | evel

Reproducer |Prior Art AV Disk| Optical Disk Reproducer of

Disk Reproducer |Present Preferred Embodiment
Prior Art AV Disk © O

96kHz/24bits ' ‘Capable of Reproducing

Audio Signal

Optical Disk of O
Present Preferred Capable of ©

Embodiment Reproducing Base

240kHz/24bits Band Signal

1012




t he
t he base

t he
t he sub-bands may be all ocated to the

15

Furt her nore,

det er m ned based on
is set as

val ue of the noise floor

| nputted w de band audio data in each sub-band,

m ni muim | evel

of code quantizati on.
| east one of

t han t&he deci bel
band BO and at
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capaC| ty for encoding a ultrahigh frequency region high- T/JZ?ZI'QQB
B

signal by autonatically w dening the band to 120 kHz éﬁf"l'acgt#-r{!gz 97
a maxi mum of 24 bits if w de band hi gh-out put data extending up to

the maxi mum band is inputted by any chance, the effect of

effectively |l oss-1ess encoding the sound in the natural world can be
obt ai ned on the other hand. The encoded data can be recorded on the
optical disk 300, or the 10 wi de pgndgaueeo signal recording medium By
reproduci ng the recording signal fromthe optical disk 300 on which

the recopding s1.0pa) 0k S peareede Wk LS poREIs Y S S B g band
ERRA —F ( A ESESEG
B H
ERBE. TNENTVIAESEBRETELAESILELERTS
RBOEREA 7 4 A EEFSEE, K¥RA -7 ARSFSESS
BRUESEA —F + +ESRGBGITHET 5,

W R .
k. IV bF4 RS (CD) RFUIAVF—5La—45 (DAT)
HEOFUIMEBEBNT, RRORFEFORBRUBENEL L 1D
NTO0B. BIAE. 3V s bR R2IE, Fo7Y V7 RARKA 4. 1
kHz. BELEy M1 6Ey NOEBRESRTREL TS, Z0
FRTE. 22.05kH2z2BA3EOHE, BTic. 98dBEER
BYAF v/ LY UEBE L LREEBNCRARTH S, DD, &
HEOXBICE - TRESNIEWESII22. 05k Hz 2B SRR
BRAEBATOBICOED ST, “hoORENRAITESEA TS
BIEEBRICCOREMRAZBETHXLENRNESN TV,
LB EE. BEENAMORE TS o BAEET 5
SNTORESEENTE Y, BHESRBECT SODEANSS EEL
SNIBDTEN, ABICHEIZ 20BN IABOEGZEZLH > T—HICIE
EAMON, S OSEIEEN TR ONEYN S B T &, WK,
ROTILREE LTE ) BEENLOERTnic. BEESICEY 58
BREANEETHS - LAERENT B,

Er. EBORBEOFAF I 9/ LU U2100dBEEA130d
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audi o signal decoding apparatus 1004 can decode. t he data in 12.¢
original w de band audio data based on the noise floor 25"1[?-—?% o AvEL rfl
data and the redundant run length information data |ncI uded in the
encoded signal of the reproduced reproduction signal according to

the time-division nmultiplexing nethod. Furt hernore, by

changi ng the encodi ng paraneters and t he decodi ng paraneters

according to the techni cal progres.% ar_lg é ﬁvel oprent, the recording
signal of the encoded data can be ® ®q on the optlcal di sk 300,

Sétt.“ﬁg““tﬂi oo s L & Bt PP L Ve g O R S
FTRY FORBF— S CAEUTHATEY Ty FHEIT 1 L5 &,

LREH TRy FABT A M S SN SNENEOY TR FOBEF
SR ZRENFREOSRTFAL y MITHTH YT Y v 7 UTHAT S
NBOYTH 7 v IFERE,

AAENI ) A XTuTRBCESHT, LENEOY T Ty Vs
FRCHTEEBTHE Y MEAREL. LERELLSRTILE y MK
2 ENEhELENEOYTH V7Y v P RRCRE TS BTLE v MR
BETIHS L RF LMEER L.

LENBOFTH Y Y SERNSHAESNENEOHT /<L FOMRE
BF— s EBELT, SEMBRORFRLT— 5 EHHTBTAF T LY
S EERA

LRESY AT ASBERR. EEEY T/ FILBnT, LRANS
Ak AZTOTEEICAENE /A X7 07D d BENSHED d BiE
FHEN LSV AEERTLREL CRET 5 &5 1 LEES T/
FORTALE v MERET B EEEA — 7 1 HERHSRE,

2. CRE®) ANSUELBRA—F (47— DESHRMHLET
AFEhEESEBIIETNT, LEESSRNEIA N3 ESERO
BEFEABRETSL . LRESEA —F 4 A F— 5 ORROIE
B ABMNERET 3FE Y RF ANBERE

FEEERA —F 4 A F— 5k, LRETY AT AMBERICL > TR
SN BRONEEEHEMNEET BHEDOERARNEOF 75> K
DEEF— AR LTHNTEF T KRBT 4 V5 &,

LEHTNY FAET A VI B SHASNENBOY TR FOEST
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specifications of the w de band audi o signal. decodi ng appa‘fl{t}s? 07/3 “f&)}l
.based on the signal information data recorded on the 25 E@E}@:{@E‘-ﬁﬂ'j‘ﬂ(.ﬂ.,izg—]
300, it can be operated while being interlocked

83 wi th the wi de band audi o signal encodi ng apparatus 1001.

— S EENERY TS T Y VI LTHATENEOY TH T Y V/F
B

LENEOYTH L FY L IERDSHASHENBOY T/ FOIE
BF—sD3500HL L 1BOF TN FOBBF— k35 F
EREOEST—FDE— I VRNV ERETEIIEILEKDRT—NVT 77
FHEREL. REUVERTF—NVT 7 7 9 ICESOWTEENBOY T/ F
DEESF—I o LHMORES YL v/ REBRA T IRAMEEEST L.
MESRONEOY 7Y FOEEF—5 22 hEhHNTENBEORERE
WERE.

FEAEESFRICE > TREShAER Ty — VT 77 7 &, LENEOD
AEERFERNSHAIhENEDOH 78y FOEEF—5 L28E/LL
T, BELBROFEAT— S RHATETNF T LI ERBALIESR
*—F 4 A EERFERE, |
3. (BE®) ANShELEBBRA—F4AF—4D/ A X707 HBE
EESHEMEEECANSHAESHBCE SV T, LRESRA —F 1
A F— 5 DEROHENE L AEMNERE UHD LR/ 4 X7 07 B8
ESNTHEDERRNEO Y TH 7Y v Y ERIcH Y 5EBTLE v
MEERET BRE VAT ARMBERE,

LEREEEA —F 4 AT -5k, LEFEYRT LEBERICL > TR
ESNEBROAUERVASMNEZETENEOH 7Y FOESF—
SIZABUTHATEY TNV FRB T4 VS &L

ERY TR AT A NIHSHASHANBOY 7Y FOESF
—5%22hEh, LRFSV AT LFBEERIC L > TRESNAEBZETFIL
By METHTHo 7Y v 7 LTHATENEDT 7527 Y v Y ERE,

FENEOYTH L TY VS ERNSHAINENBEDY T FOE
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Instead by restrictively changing the specifications of tTr(J' )/ 5301
_ reprodum ng process according to the required band and thé§g $ﬂ*tgﬁﬁﬂﬁ£4.bﬁ.97
bits of the optical disk reproducer 1003, there is 5 produced t he

characteristic effect of providing a w de band audi o si gnal decoding
apparatus 1004 having advantages in terns of power saving and
econom cal perfornance Besi des t he above- nmentioned effects, there

?;)e O e R 2L R NS S Bt o £ REBORR T 4 B
than 140 dB %njq%a_\n d;jb gg_f&%%/qw st frequency

| FRFE D RF LEBMERIZ, EREY TV Pt T, ERASE
N AX7a7ERIEENhE /A X707DOdBEISHED I BE
RFEN LR EFEETFABEVANMICRET S L5 IC LRES Ty
FOBTFILE v FMERET ZLEEEBA —F 1 HESHSEE,
4. LENBOF 7Y FORFRD/ Y FTHEBEY FOBRIEE
10kHzPHE48kHzDS3bD 1 >OEBIBICHEL-ERELINE
3DHbD 1 DICEBOLEFRA —T 1+ FESHBEE,
5. LENBEOY 7Y KOBTRONY FTHEEE Y FO¥TH >
Ty BESE®32kHz, 44. 1kHz, 48kHz, 88. 2
kHzXIZ96kHzitBELABREINEIZOS 50 1 DICEKROL
BEA—F 4 T ESHEEE.
6. LENBEOHTHLT Y U FFRICHTZBYTH 7Y vV BEN
#W32kHz, 44, 1kHz, 48kHz, 88. 2kHzXi296
KHZRBRELAHREIDHEIOS O 1 DI RROLESEEA —F 1 4
ESHSRE. |
7. LENEOY 7Y FORTRONY FTHEEE Y KO¥ T4
FYVIRERE O Ty FOFTH U P v rBEREER—IC®R
ELEBEREINEIOS BO 1 DICEROEEBA —~F 1+ HEEFSE
i
S, LENBOREEBEROERr—17 » 4 SIEEREN. DR E
LNEINBESOF0/S LB TREEShABRE 2 IKEROLES
BA—F 4 A EERSLE,
9. LENEDOH Ty FOBTROAY KTk IEE > FOESF -
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of 120 kHz can be concurrently achieved at a low bit rate %f*l{éﬂ—;n,&a; 12 97

Mops per channel. In other words, the inpurity of sound i buf

to the degradation in distortion factor at the 15 mnute |level is
elimnated, so that the original sound reproduction of the ultrahigh
frequency region signal ranging from20 kHz to 120 kHz can be

achi eved. This enables the achi evenent of recording and reproduction

cxbonding to Fi8 £ reﬁé@%f&%ﬁ%@%ﬁ% SHALEDAE S J Pt o
Limred space, wmmak A E AP B ARSI B 1%%fm%%§&¥“r
MNEEETIHBRSAP CMAR TR S NAHRE 2 ICERDIL
BA—F 4 A ESFSEE,
10. k&4 X7 07HEER.
BERYUADRBEELREA IRURA 7T VT D) A XEHEICH
THEHE
A ENEERBBA-FAATF— 204> 7Y o Y BAERRUERICH
TEEHE _
3R yTAVY-NELT 275D BODEIL L-HOEEEE
FEATIHACSOTLIESEERD ) 1 XT3 HH S,
D3 50D EH1DEEUERELRIE 3 KERDOESHA —F 1 4
BERSEE.
11. (KB
12. (BE®R) NEOBFL A XEFSILOBTFIL) 1 XEDHOTF
BEMS LTBRTEADOMN RVDT + FESERE LT, FIEA
NENEEHBRA ~F 4 A F—FICMBET 2HFEF 4 FESRERESS
CRATERELIPEL 00 50 1 DLEROLHEA —7 1 HESF
BH%E, |
13. (HE®) EREE/Y FEEREDBLED 1D0YT RV FEE
ENEh, HOEBDOINTFF+ VRVDEF + Y IVITHBETH LI
HOYUTHERELIDELORT 120550 1 DICEROEEEBA—~F 4
TESHSEE, | '
14. (BE®) FENBOYTH V7Y vy FRHASHASH S EEN
BOY TN FOEBF—5DS5bDD18L &b 1209 Ty FOES
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for quantization of 16 bits as observed in the prior art %}T_N;;j;'iérr/péé"oi

i
disc (CD) and the like.in addition to a recording medi um Cabébl%4of"‘97
recordi ng the above wi de band audi o data and 25 a reproduction sound
field. 84

(b) Since the energy of the ultrahigh frequency band

Fo2IH LT, @R FRARFSLLBEETTEILIL0, BROE—
g ZARY PVEERT ABUFRAREEE S SIHALERELINELO

BFIK12RUT13DI LD DIKERDOLEREA —~F + A EERFSEE,
15. FEDF TNV FOBEF— 5 it LT LESHFRESRICLY

GHTARFSRBEET UL LERTRIES S, LEFSILLF—s <
SEMTAZLICLVAMUAEREL 4 ICEROESEA—F 4 A ES
REEE, | |

16. (BE®R) EBEBA-F4AF— S PFEOERENEOY T
KOESF—singsh, LRERRA—F4AF—5D/ 4 X707
RBIZESNT, LR/ A X707 MEIZEEh3 /41 X707 D d BiE
HSFED d BELFEOCURIVERSBETFAREVAVERET 3 &5

S ERBEV TNV FBYB YT Y DD OEBRFILE v MK
ARESN, LENEOF 7Y FOBEF— s Beheh EERES
ABTFEEy NRTHTH VT Y VTSN, EEYTH LT LT ERK
NEDOY 7/ KOESF— 5 DS BL S AR BLT— 5 G A
LA —F 4 T ESRBEE,

17. (BE®) ADShEBRA—F 4 45— 5 ORSRRERICE
S0T, LEESERERICS T ESHROLIEFSABRET L
51z, LELERA —F 4 A F— 5 OBROHEE LA BRI RE S,

ERANSNELEBEA —F 1 4 F—F MHEOERBNEOH 730 ¥
DEEF— S ABEhP >V TH LT Y v rah, LRNEOY T
FOREF—5 D5 b0D%< &b LEDESF— 5 b THERED
EBY— s URLERIMT B LKV AEEROLDORr— VT 7
SRRESH, LEREINLRr =T 7 7 FIcESWTAEFBER
KEDEEHTH 7Y o 7 ShiNEOH 7Y FOBEF~ 7z L
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in the nusic signal is small, the |oss-less coding can be ,_T/J %Fe red™
with the accuracy of 24 bits for quantization by conpr éssi'ng the -
redundant run | ength when the signal is 5 conprised of only the

ul trahi gh frequency conponents or mainly conprised of the ultrahigh
frequency conponents. This can suppress an increase in average bit
rate. (c) More preferably, by conpreSS|ng t he signal

ilgta nodul atloﬁﬂ??ﬁ%‘?%‘%?ﬁ%ﬁ%% er: Eng% rg| FI c ef @%ﬂe”]
with the run-|eagth comprespion capshy ghtaeaad Ol AR H 8% Sk 7— 5
' ENBELESNLERSIT - BEFKRINEERA -F 1+ T ESESE
o
18. (BE®) ANIhAEBEBA~F 4+ A F— 5 DESHAIESL
T, LEESHENRCSINIESHROZERSABRET S L5 1,
LRESBBA —F 4 AF— 7 OBBOSEBRUARARSMRES L, AS
ANEEBEA—~FT 4 AT—D )4 X707 ERICESWT, EEB/ 4
X7uTHBICEENE /A X707 OdBEISHED dBERFE,
LRAEFBRFARELCRET S L5 1. BRENEOH 74>
TY U ERICBITBEBTFILE v MM BRES W, LRESRA~F 4
*F— B ERERE SN EROSEERCSEENEETINEOY T
Ry ROEBF—FCABSh, LEASISHENEDF T FOES
F-I N ERRESNAZBETFILE Yy MRTHTH VT Y T sh, LB
YTV TY VI ShENEOY TRy FOEBF -4 &, LEESES
ERSERINLFELT — I PREINAESBRA —F 4+ HESHSR

{38

19. (KB
20. (HIBR
21. (BB
22. (HIE®
23. C(HIBR)
24. (BIBR)
25. (RIB
26. (RIER
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effect ‘of reducing the average bit rate can be further ?ﬂ‘%’%% -
(d) By virtue of the scal able coding by which the requ e ral% * 97
i s determined by the product of the. reproductlon band and- t he
dynam c range, the devices and circuits of the highest performance
that are currently achi evabl e can execute encoding at a | ow bit
rate, and the bit rate will be able to be arbitrarily changed and

adj usted 20 c ing to the devel opnent of the performance in future
in or@e?to%gq)%e)wlthlt :

28. (KK
99, (RE®) LEEA—7/tESHERE LLBRA -7 4 HES
HEBE LA BARLERA —F+ A EERESHEEETH - T,

FREERA ~F 4 A ESHREEIR,

AP ShEESBA —F 1 A F— 5 OESBEBEE S AN SNEE
SHEB/IESNT, LEESHEBEBERIIE TN I ESHBROAEFSILE
BMETHLHIC. LRERBEA~F 1 AF— 5 OBEOHEEEHEMN
ERETERS VAT LEBERE, ,

AN ENKERBA—FAAF— 5%, LRASVAF LEHBFRICE - .
TRESNASEONHIEEABENEETIHEOERRNEDH 7/
YFEDESTF—FIZRBLTHATET TNy FRE T4 V5 &

TR TS FRHET 4 }Dﬁb\bﬂiﬂéa‘lf'N@@'ﬁ'fn/ FOEST
S EZNENFTF LT Y VS UTHATBNBOF TH VT Y v 7 F
B&.

LENBOVTHLTY v IERISHA SN ENBEDY TS FOE
BEF—sD3B0PNLELLEDYT Y FOBEF—Fickit 5.
ERMOESF— S OE— 7 VRLVERMT B LK YRy — VT 77
FEREL. REVAERT—NT 77 SCESOTLENBEOY TNV F
DEEBF— 0o LIOTES YLy 7 RARAT ZRABEEET L.
NBEONEOY T Y FOESF— 5 22 hThHAT3NEORER
BFRE.

LEAREMTRICE > TRESNAR Y — A7 7 7 5 &, LENEO
 REEREERNSHIINEINEOY 7Y FOESF -7 L2 88U
T, BELBROFELT—FEHNTEITAF I LI H L5 A,
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(e) Reproduction can be achi eved even by a portable Cf[/;/)g‘v\ﬁ’ge/ f&&ri‘ﬁl01

audi o signal decodi ng apparatus of sinplified speci fi:cations: Sl
i ntended for power saving by means of a common 25 recordi ng medi um
85

FRESHA -7 4 A ERESEE,

LESEAEORELT -5, BRAMNEOY T Y FOESF—
FEIAXTOTEREASENRT BTINFTUIHE,

R/ AXT7aTHERCESHT, LENBOY TV FDEST—4
R LT ENENAERTMEEEFTA &0k, NEOH TV F
DESF -5 EHEELTHATANEOREETERE

LENEOREETERD SHASNENEOFTAY KOESF—2
R LTZhENA—N—H 2T U/ RBEEFT LT, RBEHONED
ﬁiﬂyF@E%%—&%%h%ﬂ&ﬂ?%N@@t—ﬂ—#y#Uy7.
FBE. )

EENEOF — =4 2T Y YRR SHASNENEOF TSy F
DEBF - 2BRULT. AREOEEERA ~F 4 4 F— 5 EHATEY
TRYREBRT 4 V5 ERBARLREA -7 4 A ESHEESLE,
30. (BE®) ADSNEESRA—F4 47— S OESSRERLS
CADENZEEWECES T, LRESSRENICaTNSESE
DBERBABRETBES 2. LELSEA—F 1 47— OHBOS
B L ABRN ERET HE VX7 LHBERE,

ANSNEEBRA —F 1+ A F =5 %, LEFTY AT LHBFRICE -
TRESNEEROSEEATRNEETIFEOERRNEDOY 73
Y FOEEF— 2 B U THATBY TSy FAET 4 5 &\ |

ERGTAY FRBT A VS SHASRAENBEOY TR FOEEF
- EFENENTTH SV VTS UTHATANBOY T2 TY U /F
B

LENEOF T LT Y v SRS SHASHENEDY TS FOE
BF—705500uLEH1BOH TRV FOEEF—FicdLTEE
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(f) Since the base band can be nade sinilar and _ c&%ﬁﬁ/{blthéaijdal

conventional format, a conpatibility with the prior do{BiFEEITdNA, 129

be obtained in the frequency band of the base band. By using this as
a format for bridging, the signal 5 data of the common part of a new’
medi a can be reproduced even by the prior art apparatus or DVD video
pl ayer . Al t hough the present invention has been

Chereor o ETHE R B RIS R Sk b gy e B BT = A B RSB or
e O SR e RS A P E R PO |

FREYTHLTY VIERRULEAEESSRASHASNENE
DHFT Ny FOERF— s 2BEBLT, SELEORFELT—F5HN
FRIANF T I EEBALRRY —F 1 HEEFEEE,

31. (BE®) ADENKEBBA—-FT4AF—4D /) A X7 uTER
LESEREEESUCANSNARSERICESH T, LRESHEA—T 1
+F— 5 DBEONEEEAABNERE LD LR/ 4 X7 0 7RIS
ESLTHEDEAMNEOFTH > 7Y v Y ERICE I 5 BBTILE
MEERETAHE VAT LHBERE.

LREEBRA—-F4 A F— 5%, LRFS VX LEBFERICE > THR
EANABRONTERCAARNEETINEDOY TN FOESF—
SRR LTHATEY TSV KRBT 4 M5 &,

TR TR RRET A NI SHAShENEDOH T3 FOESF
—7%(ZNZFh, IEFSVRAFLAHBFERICI-TREShZETFL
Ey METHT7H 7Y 7 UTHATENBOY TY 7Y Y IFERE.

FRENEOYTH LT Y Y IERSSHASNENEOY TS KOE
S5~ 21 UCARERARUFEONEERAEERTTH LI
DESF -5 OEHET->T ABROESF -2 HATINEORE
EHERE.

IENBOREERERISHAOSHENEOY 75> FOEST— ¥
L. LRESEEIASEALT, SEARORSLT -5 E2HANTE<
NFTU T ERBE

FRAE L RF LHBERIZ. EREY 7Y FitB T, ERAAS
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skilled in the art. It should be understood that such ;nnanlflcatlonS--
and corrections are included in the scope of the pr €sent-"i nvention
‘unl ess they depart fromthe scope of the present invention defined
by the appended clains. 15 | NDUSTRI AL APPLI CABI LI TY

The present invention provides a wi de band audio si gnal encodi ng
apparatus, a w de band audi o signal decoding apparatus, a w de band

band audh o Jr T e T L B o o el onal
decoding apparallsy v, \a s T B LEEA—F « A EESHSHE.
32. (BER) ANSHALBEBA —F447F— 5 OESERMHES
DA S EEERICES T, LEESHRERCETh3EES
DHEFEERETEES 0. LEESRRA—F 1 47— 5 OBBOS
BB L HERNERETAHE Y X7 LBBER &,

A SNELBRA —F 4 A F— 5%, LEFSYR7 AHBERICS -
CRESWEEROAEIEEATMNEE T IFEOARRUNEOY 73
L FOEEF— S ABILTHATEF Ty FRABT 4 Mo &, |

FEHTNY FABT A NI DS HAShENEOF Ty FOESF
— S REZNERIFTHTY VS LCHATENBEOYTH 7Y v IF
B,

LENEOHFTH T Y SEEDSHAZNENEDY T/ FOIE
BF-4D5b00%BEL 1EOHT Y FOESF—Ficd UTa#
LHRALLFEDASERLEEEF LT, LEROESF— 5 2HAT
ZAEEMFRLE.

FREFTHLTY Y rERRU LEAEERERD SHAS N5 NE
DH TRy FOEEF— 5 2SE LT, SEBROFERILT— 5 27
FECANFTU I EERREBRA —F 1 A EEFEEE,

33. IRREEMERE. SETARSEL, =V loE-FEEL0
550D Eb—FEMALHRES 0 X33 1 ICEROLEHEA—F 4
T ESREEE,

34, IRAEEREEIMEHTFARSRL, =V oC-FEBL0S
BODEL Lb—FEMAB T EIE D, REEMLEERTF LA L%
FRTBRES L. LESEIBROFE(T—5 L5 ERIAFTLIHE

70

ﬁﬁti" .‘_-’vf-’l? lu.-q./')

-\ -




. PLI/JP 020301
and a w de band audi o signal recording medium e e -
above-nmenti oned wi de band audi o signal encoding appaﬁaﬁ%@%}' ige‘%'.lz-gl
a sub-band dividing filter which divides inputted 25 wi de band audi o

data into signal data of a predeternined
86

LS ELUERES SEROLSERA — 7+ A ESFSEE,
35. LENBEOH Ty KOBTFHOD/ Y FTHEEE/ Y FOBRIE
$10kHzPE48kHz03 501 SOBBIBITEE L-HRES 0
BE34D5 bD 1 OEEROLEERA —F 4 TESHERE,
36. LENEOY Ty FOBTRD Y FThIRE Y KO¥ T+
V7Y L REHEKS 2kHz, 44, 1kHz, 48kHz, 88.
OkHzXIZ96kHziBRELAHREIONES 405501 DR
BOLERA — 7 HESHSEE,
37.tﬁN@@ﬁij7vyﬁ#&mﬁdé%&7ﬁijyﬁ%E'
¥x832kHz, 44. 1kHz, 48kHz, 88. 2kHzXi39
6kHzIis@E ULERESO0PES 605 b0 1 DIt EROLHEA —
F4AERHSEE,
38. LENEOY 7Y KOBTFHOAY KTHBEE Y KOF T+
VY Y S REMERDF TS KOS TS T oy AR E EF—iT
BELABRESONEI TOS 50 1 D CRBOLERA —F 4 AEE
RE%E. |
39. LENEOYT Y FORTHONY FTHBEE > FOEST
~5i3. tREREERERCL - TERSNBLHORES YLV IR
ORAMEAEFET. 16Ey FIE24Ey FO> 501 DORTFH
Ky MEETABHRESLP CMARCRHELShEREI 0NES
803 BD 1 DIEROLREA~7 1 AEEFEHE,
40. bR/ A X7aTERE.
FRAIVADERELNERAIRVCIAITTD ) 4 XFEICE
THEBE,
A ShEEBRA —FAAF— I DF V7Y vy BERRUEEICH
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natural nunmber N of sub-bands, and then, outputs the resul tff g+ 20 4
N sub- sanpllng nmeans for sub- sanpllng t ke

si gnal dat a;
sj gnal

quanti zati on, '
an encodi ng systemcontrolling nmeans for determ ning

bits for qua
noi se fl oor

HENREREA T AT IME T EHE T FESREBEES

cLl/IP 77 S

©301
4.7%97

- data of the N sub-bands outputted fromthe sub-band dividing
5 filter wwth respective predeterm ned nunbers of bits for

respectively, and outputting the resulting data;

t he nunbers of

' of the N sub-sanpling means based on inputted
AR

n and setting the

1y 2 FAVY=NELT 275D EDDRLES—HOTEEE

AHEATAEEICEVWTLETEBEED /1 AREICHTIRH L.
DHIBOPRELEDID2ZEUHERE3 LIEROEHFRA —T « AES
HEEE,

41. C(HIBR

42. (BE®R) REOCBF{L) 1 XLFBILLOBFL/ 1 XLOMDF
BEHSUTBRTIDOMNVRVNDOTF 4+ FESEZRELT. EREA

ICEACHERESIONE40DS D 1 DICEMOLHEA —T 1 AEF
HEEE,

43, (RE®) LEEESY FELEEY T/ FEETATMIO

Fo VEMTEOSTE LSBT LAERES ONE40RI4205
501 DKRROLEEA -7 1+ A EERFEHE,

44. FREESY FOESF—sAB0MTIRUTF v VR VE, A4
S F ¥ VAMCRELABREL 3 KEROLESERA —7 1 +HESHES

Eo

45. (RE®R) LHBA—F 4 47— 50 LRE#RA —F 1 45—
5 DEBEROIEFSLBRET 5L 510, HFEORRENED Y7/
v FOESF-sicnsah, LENEOY 7Sy FOEEF - heh
ERYTHF VTV VTSN FTH LT ) S ShENBOY T KO
BEF— 2 UTTRERTRL 7 — 5 ERLENET S h. LERO

NEOH Ty FOBBF— I RSB ShEFELF— s BREIh

EHEA — T 4 FESHLREE,
46. (BER) EHEBA-T4+ATF—50ESHBERIESHT, L
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10 determ ned nunbers of bits for quantization to the reEpgetmos:N..

syb-sanpl i ng means, respectively; and a rrul ti pI ‘exer 24,12 .97
whl ch nmul tipl exes the si gnhal data of the N sub-bands outputted from

t he N sub-sanpling neans, and t hen, outputs the nultipl exed encoded

data. 15 Furt her, the above-nentioned w de band audi o. si gnal
decodi ng apparatus conpri ses: a demul ti pl exer which

demul ti pl exessS$j= ﬁjﬁ% - r f Ads d
noi se fl oor i?@g’%ﬁl on rg% z‘154—.%npu%dtjé;gl‘l%:énco ed %8?%'9:94 38
LA —F 4 4 F— 5 OBROHBNE L ARYUNIRES N, LERLH

Bt —F 4+ F— S BHEOBRENEOY 7Y FOESF — 5 158
Shbho¥TH YT Y v rsh, LENEOY T ALY FOBEF—4 D5

LR EL1IBEDESF -2 Ic U TEI TR L 7 — 5 EERE
PEFEh, MBEROESF—- 7 2SUNBOY TV FOEEF -7
SEILSNLFRLT — 5 BERS W LA — 7 1 4+ ESRSIEE,

47, CRE®) KBEA 7447~ 55, LRESERF—F 147~
S DESHROSEHSUHRETH L5 10, FEOERUNEOY TS
S FOESF— s IABh, LENEOY 7Y FOBSF—si2h
ERNFTH LTV VTN, ERYTH LT Y VS ShENBEOY Ty
FOREF -4 IZH LT ASERABMNEFT S h, LEERONBOH 7/
L FDEEF— 4 PEBRILENALFEILT — ¥ PRES N KBRA — 7 4
+ESEGHG,

48. tREF-/ERLER. BETFARFSSEE. 2V boE-FERE
D3 BODEL & b—FERNTRASNHREA 524 6 KRR
LRt —F 1 A EERERE,

49. (HIE
50. (HIE)
51. (BB
52. (HIE®
53. (KK
54. (HIEO
- 55. (HIER

56. (HIER

13

%ﬁIEéhf.ﬂm\%f.”J%M%)




20 ' N redundancy deconpressi ng neans for dec
signal data of the N sub-bands respectively by executing a
[ edundancy deconpression process on the signal data of the

PCT/IP 97/ 0301
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%mpg
N

sub- bands based on the noise floor information, and outputting

resul ti ng dat a;
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N over-sanpling neans for executing an over-sanpling process on the
signal data of N sub-bands outputted fromthe N r eduR '-ﬁw'-,'»_;;-;;;_;. y/
econpressi ng nmeans, respectively, and outputting t he processed =
signal data of the N sub-bands; and 5 a sub-band conbi ni ng

~filter which conbines the signal data of the N sub-bands outputted
fromthe N over- sanpling neans, and then, outputs the conbi ned w de
band audi o Furt hernore, the w de band audio
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10 ‘nediun1is a w de band audi o signal recording nmedium in which

wi-de band audio data is divided into signal data of a pr edet er m ned
natural nunmber N of sub-bands, the nunber of bits for quantization
for sub-sanpling is determ ned based on noi se floor informtion of
the wi de band audi o data, the signal data ﬁﬁb. of the N sub-bands are
each sub-sanpl ed by the determ ned n er of bits for quantization,
and then, encoded data obtai ned by nultiplexing the signal data of
t he sub-sanpled N sub-bands is recorded in the wi de band audio
si gnal recording medi um

SPECIFICATION

WIDE BAND AUDIO SIGNAL ENCODING APPARATtIS, WIDE BAND
AUDIO SIGNAL ENCODING AND DECODING APPARATUS, AND WIDE BAND |
AUDIO SIGNAL RECORDING MEDIUM
5  TECHNICAL FIELD
The present invention relates to a wide band audio
signal encoding apparatus, a wide band audio signal encoding
and decoding apparatus, and a wide band audio signal recording
medium for transmitting a digital signal with high quality and
10 almost no deterioration.
BACKGROUND ART
Conventionally, recording and reproduction of
instrumental and vocal sounds have been widely executed using
digital signals of coﬁpact disc (CD), digifal-data recorder
15 (DAT) and so an; For exémple, sounds are recorded on the
compact disc using a linear coding recording method having a
sampling frequency of 44.1 XHz ‘and a number of bits for
quantization of 16 bits. According to this method, it is
theoretically impossible to reproduce a sound exceeding 22.05
20 kﬁz and obtain a dynamic range exceeding 98 dB. That is,
although an acoustic signal generated through a live
instrumental performance contains a frequency component

exceeding 22.05 kHz, it has been considered unnecessary to




20 Therefore, both the characteristics of the extrenely

wt de dynami ¢ range and the wi de band as conpared with those of the
prior art can be concurrently achieved at a relatively Iow————-—*"b‘i"t*"'—r‘é‘fe
per channel. In other words, the inpurity of sound [ iR HegRebRcetl he
degradation of the distortion factor at thegg25 m nutéh
elimnated, and original sound reproduction of H ‘mﬂ ““
CLATMS
1. | (Amended) A wide band audio signal encoding

apparatus comprising:
a sub-band dividing filter for dividing inputted
5 wide band audio data into signal data of a predetermined
natural number N of sub-bands, and outputting the resulting
data;
N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing

10 filter with respective predetermined numbers of bits for

quantization, respectively, and outputting the resuiting data;
encoding system controlling means for determining
the numbers of bits for quantization of said N sub-sampling
means based on inputted noise floor information and setting the

15 determined numbers of bits for quantization to said respective
N sub-sampling means, respectively; and

a multiplexer for multiplexing 'the signal data of
the N sub-bands outputted from said N sub-sampling means, and -
outputting the multiplexed encoded data,

20 wherein said encoding systém controlling means
determines the number of bits for quantization of each sub-band
so that a level, which is a predetermined decibel value lower
than a decibel value of the noise floor included in the
inputted noise floor information, is set as a minimum level of

25 code quantization in each sub-band.
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88 an—ultrahi-gh—4requeney region signal ranging up to, for
exanpl e, 120 kHz c e cﬁigyed This all ows the achi evenent of

T ecordi ng andbis acap’ab?e of reproducing an extrenely
t.ranspar ent na‘\ I tending to an ultrahigh 5 frequency region
getting rid of pace of the priggr art conpact disc (CD)

and the |ike, a recording nedi um capabl e of recording the
above-nenti oned wi de band audi o data and a reproduction sound field.

2. (Amended) A wide band audio signal encoding
apparatus comprising:
en_coding system controlling means for determining a
bandwidth of division and a number N of division of bands of
5 the wide band audio data so that only a signal band included in
the signal band information becomes a band to be encoded, based
on inputted signal information including signal band
information of inputted wide band audio data:
a sub-band dividing filter for dividing the wide’
10 band audio data into signal data of a predetermined natural
number N of sub-bands having the bandwidth of division and the
number N of division which are determined by said encoding
system controlling means, and outputting the resulting data;
_ - N sub-sampling means for sub-sampling the signal
15 data of the .N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;
N reduhdancy campressing means for determining a
scale factor by detecting a signal .data peak level within a
predetermined time period of the signal data of at least one
20 sub-band among the N sub-bands outputtled from said N sub-
sampling means, executing an eliminating process for
eliminating a high-order redundant run length from the signal
data of the N sub-bands based on the determined scale factor,
and outputting the processed signal data of the N sub-bands;
25 and ' |

) R A




89 CLAI M5, 1. A w de band
audi o signal encodi ng apparatus - conpri sing: a
sub-band dividing filter for dividing inputted wide  5his SheidagBaaniBe
int.o signal data of a predeternined natural nunber ”IIlI'”IIII”"I

91

10

15

20

a multiplexer for multiplexing the scale factor
determined by said redundancy compressing means with the signal
data of the N sub-bands outputted from said N redundancy
compressing means, and outputting the multiﬁlexed encoded data.
3. (Amended) A wide band audio signal encoding
apparatus comprising:

encoding system controlling means for determining a
bandwidth of division and a mmber N of division of bands of
the wide band audio data based on inputted signal information
including noise floor information and signal band information
of inputted Qide band audio data, and determining the number of
bite for quantization in the predetermined natural number N of
sub-sampling means based on the noise floor information,
respectively;

a sub-band dividing filter for dividing the wide
band audio data into signal data of N sub—bends having the
bandwidth of division and the numbef N of division which are
determined by said encoding system controlling means, and
outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of fhe N sub-bands outputted from said sub-band dividing
filter with the number of bits for quantization determined by

said encodlng system controlllng means, respectively, and

outputting the resulting data; and

* C L M S *




N of sub-bands, and outputting the resulting data; N

sub-sanpl i ng _neans_for sub-sanpling the signal data of the N

sub- bands outputted from sald s -band dividing filter W th
respective prid rs of bits for quantization, 10

respectivel y, ‘ m the resulting data;

encodi ng syst nmeans for determning the nunber s of
bits for quantization of said N sub-sanpling neans based on inputted
noi se floor information and setting the det erm' ned nunbers of bits
for quantization to sal d "2 rgglcé:cp\i%xer grsn?u ti I.ngxlng the g?ggal data of

respectively; and
the N sub-bands outputted from said N sub-sampling means with

the signal information, and outputting the multiplexed encoded
data, |
5 wherein said encoding system controlling means
determines the number of bits for quantization of each sub-band
so that a level, which is a predetermined decibel wvalue lower
than a decibel value of the noise floor included in the
inputted noise floor information, is set as a minimum level of
10 code quantization in each sub-band. |
4, The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 3,
wherein a bandwidth of a base band being the lowest
band of the N sub-bands is set to one bandwidth of 10 kHz to 48
15 kiz.
5. ' The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 3, |
wherein a sub-sampling frequency of a base band
being the lowest band of the N sub-bands is set to
20 approximately 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.
6. The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 3,
wherein a sub-sampling frequehcy of said N sub-
sampling means is set to approximately 32 kHz, 44.1 kHz, 48
25 kHz, 88.2 kHz or 96 kHz.

AR




‘a’nmultiplexer for multiplexing the signal data of the N ~ sub-bands

out putted fromsaid N sub-sanpling neans, and outputtlﬁ““rhe'“‘—“~——
mul ti pl exed encoded dat a, wherein SHSﬂw&mﬁQﬂkﬂﬁ
controlling means 20 determ nes the nunber of bits f
each sub-band so that a level, which jis a predete m E]IJ
val ue |l ower than a deci bel val ue of e noise floor t he
i nputted noi se floor information, is set as a mninmm/|level of code
guanti zation in each sub-band. 25

7. The wide band audio signal encoding apparatus as

claimed in any one of claims 1 to 3,
wherein a sub-sampling frequency of a base band
being the lowest band of the N sub-bands is set to be equal to
5 sub-sampling frequencies of.the other bands.
8. The wide band audio signal encoding apparatus as
claimed in claim 2,
wherein the scale factors 6f said N redundancy
compressing means are each fixed at least in a unit of progﬁmn
10 of a signal to be recorded. |
S. The wide band audio signal encoding apparatus as
claimed in claim 2, . ‘
wherein the signal data of a base band being the
lowest band of the N sub~-bands is not subjected to a high-order
15 redundant run- length eliminating procéss executed by said
redundancy compressing means but encoded by a linear coding PCM
system having one number of bits for quantization in a range of
16_bits to 24 bits. -
10. The wide band audio signal encoding apparatus as
20 claimed in claim 1 or 3;
wherein the noise floor information includes at
least one of the followings:
information relévant to a background noise of a
recording studio and noise characteristics of a sound recording ‘

25 microphone and a microphone amplifier;

* c L L] S *
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90 2. ... A wide band audio signal encoding apparatus
conpri si ng: ) ~ encodi ng systemcontrolling nmeans for
-det er ni ni ng almis Sheet Has BeamReplackidh af di vi si on and a nunber N of division of

bands of the . mll"mmml?mm audi o data so that only a signal band incl uded
' : 94 : . :

in the

information relevant to a sampling frequency and a
word length of the inputted wide band audio data; and
information relevant to noise characteristics of at .

least one audio apparatus selected from a mixing console and an

5 effector, when the audio apparatus is used.
11. (Cancelled)
12. (Amended) The wide band audio signal encoding

apparatus as claimed in any one of claims 1 to 1Q, further
comprising:

10 an encoding dither signal generator for generating a
dither signal having a minute level for reducing an
interference between a quantization noise in recording sound
and a quantization noise in encoding by dispersing the
interference, and adding the dither signal to the inputteq wide

15 band audio data.

13. (Amended) The wide band audio signal encoding

apparatus as cléimed in any one of claims 1 to 10 and 12,
wherein the base band and at least one sub-band are

allocated so as to correspond to respective channels of multi-

20 channel of a further apparatus.

14. (Amended) The wide band audio signai encoding
apparatus as claimed in any one of claims 1 to 10 and 12 and
13, further comprising: .

a linear predictive encoder for reducing a peak

25 spectrum in a low-frequency region by executing a linear

RE) ) D O
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signal band informati on becones a band to be encoded, based on
Pnputted signal information including signal band |nforna%+en—e#- e

inputted wi de band audi o dat a; d d|
filter for dividing the wide band 10 audio datalnto mﬁﬁﬁ

predet ermi ned natural nunmber N of gb- bands haV| th of
di vision and the nunber N of di vision which are sai d
encodi ng system controlling means, and out putting the resultlng

dat a; N sub-sanpl i ng nmeans for sub-sanpling t he

signal 15 data of the N sub-bands outputted fromsaj d di vi di n
g predictive encoding processr%n tge s£gnalia£%a P east one g

sub-band among the signal data of the N sub-bands outputted
from said N sub-sampling means.
15. The wide band audio signal encoding apparatus as
5 claimed in claim 14,

wherein a discrimination signal representing the
fact that the linear predictive encoding process has been
executed by said linear predictive encoder on the signal data
of a predetermined sub-band is attached to the encoded data by

10 multiplexing the discrimination signal with the encoded data.
16. (Amended) A wide band audio signal.recording medium,

wherein wide band audio data is divided into signal
data of a predetermlned natural number N of sub-bands,
wherein the number of bits for quantization for sub-

15 sampling 6f each sub-band is determined based on noise floor
1nformatlon of the wide band audio data so that a level, which
is a predetermlned decibel value lower than a decibel value of
the noise floor included in the noise floor information, is set
as a minimum level of code quantization,

20 _ wherein the signal data of the N sub-bands are each
sub-sampled by the determined number of bits for quéntization,
and |

wherein encoded data obtained by multiplexing the
signal data of the sub—sambled N sub-bands is recorded on said

25 wide band audio signal recording medium.

* [ L M s *
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filter, respectively, and outputting the resulting data,;

N:redundancy conpressing neans for determning a scal e factor by
detecting a si gQadheslMasBREREpIAcVEITW thin a predetermned tine
period of the si t | east one sub-band 20 anong the N

sub- bands out putjmg mﬁnﬁ |Ill N sub- sanpl i ngJreans, executing an
elimnating pro ating a high-order redundant run

|l ength fromthe signal data of the N sub-bands based on the

determ ned scale factor, and outputting the processed signal dat a of

[ tipl exer for

t he N sub-bands; and 25 a | e
(Amended) A wide banrgJ audio signal recorél g n{gdqgm,

the scale factorl7.
wherein a bandwidth of division and a number of

division of .bands of inputted wide band audio data are
determined based on signal band information of the wide band
5 audio data so that only a signal band included in the signal
band information becomes a band to be encoded,
wherein the inputtedl wide band audio data is divided
into signal data of a predetermined natural number N of sub-
bands,

10 wherein a scale factor for redundancy compressing is
determined by detecting a signal peak level within a
predetermined time period of at least one piece of signal data
among the signal data of the N sub-bands,

wherein the 51gna1 data of the sub-sampled N sub-

15 bands are converted into encoded data through exclusion of a
high-order redundant run length by said redundancy compressing
means based on the determined scale factor, and

wherein encoded data obtained by multiplexing the
scale factor with the encoded data outputted from said

20 redundancy compressing means is recorded on said wide band
audio signal recording medium..

18. (Amended) A wide band audio signal recording medium,
wherein a bandwidth of division and a number of
division of bands of inpu;cted wide band audio data are’

25 determined based on signal information of the wide band audio

A Y O 1




91 determ ned by said redundancy conpressing neans with the signal
data of the N sub-bands outputted fromsaid N r edundancy conpr essi ng
neans, and outputting the nultiplexed encoded dat a. his SheetHas:BreenRe]i

wi de band audi o signal encoding apparatus 5 corrp”m""mu ,”l,

data so that only a signal band included in the signal band

information becomes a band to be encoded,
wherein a number of bits for quantization in a
natural number N of sub-sampling means is determined based on
5 noise floor information of the inputted wide band audio data so
that a level, which is a predetermined decibel value lower than
a decibel value of the noise floor included in the noise floor
information, is set as a minimum levél of code quantization,
wherein the wide band audio data is divided into’
10 signal data of the N sub-bands having the determined bandwidth
of division and,the number N of division, '
wherein the signal data of the divided N sub-bands
are sub-sampled by the determined numbef of bits for
quantization, and
15 wherein encoded data obtained by multiplexing the
signal data of the éub-sampled N sub-bands with the signal
information is recorded on said wide band audio signal

recording medium.

19. (Cancelled)
20 20. - (Cancelled)
21. (Cancelled)
22. (Cancelled) .
23. (Cancelled)
24. (Cancelled)
25 25.. (Cancelled)
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‘encodi ng system controlling_neans for determining a bandw dt h of

di vision and a
a based on i

-dat
|nfornat|on and
data, and determ
al nu

predeterm ned natur

nunber N of division: of bands of the wi de band audi o

musneeldiasnﬁahplaccﬁ orhati on i ncl udi ng noi se fl oor

r of .bits foy guanti zation in the

noi se floor information, respectlvely, a sub-band
dividing filter for dividing the w de band audi o data into signal

data of N sub-bands havin theéga dwi dth of 15 di vi si on and t he nunber

of divi sion whi

are det sai d

27. (Cancelled)
28. (Cancelled)

- 29, (Amended) A wide band audio signal encoding and

10

15

20
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decoding apparatus comprising:

a wide band audio signal encoding apparatus; and

a wide band audio signal decoding apparatus,

wherein said wide band audio signal encoding
apparatus comprises:

encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of
the wide band audio data so that only a signal band included in
the-signal band information becomes a band to be encoded, based
on inputted signal information including signal band
information of the inputted wide band audio data;

a sub-band dividing filter for dividing inputted
wide band audio data into signal data of a predetermined
natural number N of sub-bands having a bandwidth of division
and a number N of division determined based on inputted signal
information including signal band information of the wide band
audio data, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing

filter, respectively, and outputting the resulting data;

ormation of inputted wide 10 band audio

N of sub sanpl i ng neans based on the

RO SRR
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encodi ng system controlling means, and outputting the resulting
dat a; N sub- sarrpl i ng means for-sub-sanpti-ng-the- STgnaI
data of the N sub-bands outputted from said sub- ban‘q LVI di Bgenf' I L&y

wi th the nunber of bits for quantization determ ned encodl ng
system control | ing neans, respectively, andgeutputti M]Iu“ll resul ting
data; and a nul tiplexer for mul si gnal
data of the N sub- bands outputted from said N sub-sanpling neans

with the 25 signal information, and outputting the nultiplexed encoded

data, N r_edundancy compressing means for determining a

scale factor by detecting a signal data peak level within a |
predetermined time period of the signal data of at least one
sub~band among the N sub-bands outputted_- from said N sub-

5 sampling means, executing an eliminating process for
eliminating a high-order redundant run length from the signal
data of the N sub-bands based on the determined scale factor,
and outputting the processed signal data of the N éub—bands;
and | ‘

10 a multiplexer for multiplexing the scale factor
determined by said redundancy compressing means with the signal
data of the N sub-bands outputted from said N redundancy
compressing means, and outputting the multiplexed encoded data,
and | -

15 wherein said wide band audio signal decoding
apparatus comprises:

a demgltiplexer for demultiplexing signal data of a
natural number N of sub-bands and noise floor information from
the multiplexed encoded data;

20 N redundancy decompressing means for decompressing
signal data of the N sub-bands respectively by executing a
redundancy decompression process on the signal data of the N
sub-bands based oﬁ the noise floor information, and outputting

the resulting data;

R




92 wherei n said encoding systemcontrolling neans
determ nes the ﬁuﬁ%er—of“ DTS for quanti zation of each sub-band so
that a | evel HhssBe@nﬁTﬁé@t erim ned deci bel value | ower-than a

deci bel val ue?s{ oor included in the inputted noise floor 5
I nformati on, “\ﬂmm mﬁ mum | evel of g@@e quantization in each

N over-sampling means for executing an over-sampling
process on the signal data of the N sub-bands outputted from
said N redundancy decompressing means, respectively, and
outputting the processed signal data of the N sub-bands; and

5 a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling |
means, and outputting the combined wide band audio data.

30. (Amended) A wide band audio signal encoding
apparatus comprising:

10 encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of
the wide band audio data so that only a signal band included in
the signal band information becomes a band to be encoded, based
on inputted signal information including signal band

15 information of inputted wide band audio data:

a sub-band dividing filter for dividing the inputted
wide band audio data into signal déta of a predetermined
nétural number N of sub-bands having the bandwidth of division
and the number N of division which are determined by said

20 encoding system controlling means, and outputting the resulting
data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing

filter, respectively, and outputting the resulting data;

* [ L M s *




sub- band.
appar at us as

4. . The wi de band audi o signal encodi ng
claimed in any one of clains 1 to 3,

wherein a bandwi dth of a base band being the | owest ;19 .. ooy Ripikdae N

sub-bands is set to one bandwi dth of 10 kHz to 48 [ . 5.
The wi de band audi o signal encoding appar at{4§; as Jﬂl Ii Lany one
of clainms 1 to 3, wherei’h a sub ency of

a base band 15

being the | owest band of the N sub-bands is set to

approxi mately 32

10

15

20

25

redundancy compressing means for compressing signal
data by executing a predetermined reversible redundancy
compressing process on the signal data of at least one sub-band
among the signal data of the N sub-bands outputted from said N
sub-sampling means, and outputting the processed signal data;
and |

a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said sub-sampling means and said
redundancy campressihg means, and outputting the multiplexed
encoded data. |
31. (Amended) A wide band audio signal encoding'
apparatus comprising:

encoding system controlling means for determining a

bandwidth of division and a number N of division of bands of

_the wide band audio data based on inputted signal information

including noise floor information and Signal band information
of inputted wide band audio data, and determining the number of
bits for quantization of a predetermined natural number N of
sub-sampling means based on the noise floor information,
respectively;

a sub-band dividing filter for dividing the wide
band audio data into signal data of N sub-bands having the
bandwidth of division and the number N of division which are
determined by said encdding system controlling means, and

outputting the resulting data;

* c L M S *
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kHz, 44.1 kHz, 4

8 kHz, 88.2 kHz or 96 kHz. 6. The w de

band audi o sigﬂ@LmeandLngﬂapﬁararus as clainmed in any one of clains

88.2 kHz or 96 k

1ac§re jyn a sub-sanpling frequency of said N

1.to 3,
sub- 20 sanﬂhwﬁ to apprOX|nater 32 kHz, 44.1 kHz, 48 kHz,
Th de band audio S|gnal

encodi ng apparat

Ialned I n any "one of clains 1 to 3,

wherein a sub-sanp |ng frequency of- a base band 25 being the | owest band

of the N sub-ban

10

15

20

25

ds is set to be equal to sub-

N sub-sampling means for sub-sampling the signal
data of the N sub~bands outputted from said sub-band dividing
filter with the number of bits for quantization determined by
said encoding system controlling means, respectively, and
outputting the resulting data;

N redundancy compressing means for compressing
signal data by executing a predetermined reversible redundancy
compressing process on the signal data of the N sub-bands
outputted from said N sub-sampling means, and outputting the
processed signal data; and

a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said N redundancy compressing
means and the signal information, and outputting the
multiplexed encoded data,

wherein said encoding system controlling means
determines the number of bifs for quantizatioﬁ of each sub-band
so that a level, which is a predetermined decibel value lower
than a decibel value of the noise floor included in the
inputted noise floor information, is set as a minimum level of
code quantization in each sub-band.

32. | (Amended) A wide band audio signal encoding
apparatus comprising:

encoding system controlling means for determihing a
bandwidth of division and a number N of division of bands of

the wide band audio data so that only a signal band included in

: * [ L M S *



N sanpl i ng frequencies of the other bands.

The w de band audi o signal encodi ng apparatus as —l arnEoLTw—d—arm
2, wherein the scale factors of ?éhgmHaJ ﬁge(ay 5
conpressing nmeans are each fixed at least in a unit o

signal to be recorded. 103 IIIII llmr" Il

the signal band information becomes a band to be encoded, based
on inputted signal information including signal band o
information of inputted wide band audio data;
a sub-band dividing filter for dividing .the inputted
5 wide band audio data into signal data of a predetermined
natural number N of sub-bands having the bandwidth of division
and the number N of division which are determined by said
encoding system controlling means, and outputting the resulting
data;
10 N sub—__sampling means for sub-sampling the signal
| data of the N sub-bands outputted from said sub—bahd dividing
filter, respectively, and outputting the resulting data;
redundancy compressing means for executing a
predetermined reversible A-X mddulating process on the signal
15 - data of at least one sub-band among the signal data of the N
sub~bands outputted f_rom said N sub-sampling means, and
outputting the processed signal data; and
a multiplexer for multiplexing the signal data of
the N sub-bands outputted from said N sub-sampling means and
20 said redundancy compressing means, and outputting the
multiplexed encoded data.
33. The wide band audio signal encbding apparatus as

claimed in claim 30 or 31,
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9. The wi de band audi o signal encodi ng apparatus as
clainmed in claim2, ———— — wherein the signal data of a base
band being the 10 | owes Q&Q&i the N sub-bands is not subjected to a '

hi gh- or der “his Sheet run tength elimnating process executed by

sai d r essi ng nmeans btb encoded by a linear coding
PCM Sys nunmber of bit for quanti zation in a range of
16 bits to 24 bits. 15 10. The wi de band audi o si gnal
encodi ng apparatus as claimed in claim1l1 or 3,

wherein said redundancy compressing means comprises

at least one of a linear predictive encoder and an entropy

encoder.
34. The wide band audio signal encoding apparatus as
5 claimed in claim 33,

wherein said redundancy compressing means comprises
at least one of a linear predictive encoder and an entropy
| encoder, and

wherein said multiplexer multiplexes a

10 discrimination. signal representing the fact that the redundancy
compressing process has been executed with the multiplexed
encoded data.

35. The wide band audio signal encoding apparatus as
claimed in any one of claims 30 to 34,

15 wherein the ban’dwidfh of the base band being the
lowest band of the N sub-bands is set to one bandwidth of 10
kHz to 48 kHz.

36. - The wide band audio signal encoding apparatus as
claimed in any one of claims 30 to 34,

20 wherein a sub-sampling frequency of a base band
being the lowest band of the N sub~bands is set to
approximately 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.
37. The wide band audio signal encoding apparatus as

claimed in any one of claims 30 to 36,
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wherein the noise floor information includes at | east one of the

fol.l owm ngs: I nformati on rel evant—to—a background
noi se of a 20 recording studi o and noi se character|sﬁé§§agﬂsﬁw§ﬁ Mded 1
recordi ng m crophone and a ni crophone anplifier;

t he

i nformation relevant to a sanpling frequency. &gd a

| nputted w de band audi o data; and “M '“UWH

rel evant to noise characteristics of at |east 25 one audi o appar at us
selected froma m xing consol e and an effector,

wherein a sub-sampling frequency of said N sub-
sampling means is set to approximately 32 kHz, 44.1 kHz, 48
XHz, 88.2 kHz or 96 kHz.
38. The wide band audio signal encoding apparatus as
5 claimed in any éne of claims 30 to 37,
wherein a sub-sampling frequency of the base band
being the lowest band of the N sub-bands is set to be equal to
sub~-sampling frequencies of thé other sub-bands. |
39, The wide band audio signal encoding apparatus as'
10 claimed in any one of claims 30 to 38,
wherein the signal data of the base band being the
lowest band of the N sub-bands is not subjected to a high-order
redundant run length eliminating process executed by said
redundancy compressing means but encoded by a linear coding PCM
15 system having one number of bits for quantization in a range of
16 bits to 24 bits. |
40, The wide band audio signal encoding apparatus as
claimed in claim 31,
wherein the noise floor information includes at
20  least one of the followings:
information relevant to a background noise of a
recording studio and noise characteristics of a sound recording
microphone and a microphone amplifier;
information relevant to a sampling frequency and a

25 word length of the inputted wide band audioc data; and
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94 when the audi o apparatus is used. 11. The wi de

band audi o S|gna%—encodrng‘appér‘fus as clainmed in any one of clains
1 to 10, furth laced 1 an encodi ng dither

si gnal gener at gng a 5 di t her signal having a mnute

| evel for reduci ence E ween a quantization noise in
recordi ng sound tion I'se in encodi ng by dispersing
the interference, and addlng the - dither signal to the inputted w de

band audi o dat a.

information relevant to noise characteristics of at
least one audio apparatus selected from a mixing console and an
effector, when the audio apparatus is used. |
41. : (Cancelled)

5 42, (Amended) The wide band audio signal encoding
apparatus as claimed in any one of claims 30 to 40, further
cdmprising: _

an encoding dither signal generator for generéting a
dither signal having a minute level for reducing an
10 interference between a quantization noise in recording sound
and a quantization noise in'encoding by dispersing the
interference, and adding the dither signal to the inputted wide
band audio data. _
43. (Amended) The wide band audio signal encoding
15 apparatus as claimed in any one of claims 30 to 40 and 42,
wherein the base band and the sub-bands are
allocated to respective independent channels.
44. The wide band audio signal encoding apparatus as
claimed in claim 43,
20 wherein the independent channel to which the signal
data of the base band is allocated is set to a main channel.
45, (Amended) A wide band audio signal recording medium,
wherein wide band audio data is divided into signal

data of a predetermined natural number-N of sub-bands so that

O 0 e
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12. The wi de band audi o signal encodi ng apparatus as 10 cl ai ned

in any one of clains 1 to 11, wherei ntThe base band—
and at | east one sub-band are al located so as t.QnicSHeL@BPARA R Daced
respective channels of nulti-channel of a further

13. The wi de band audi o si gnal encrgfg%ng appar at mﬂﬁﬂmﬂmﬂm ai rred
in any one of clains 1 to 12, further conprtSi'ng:

| i near predictive encoder for reducing a peak : spectrumin a

| ow f requency region by executing a linear predictive encodi ng

process on the signal data of at |east one sub-band anong
only a signal band of the wide band audio data becomes a band

to be encoded,
wherein the signal data of the N sub-bands are each
sub-sampled,
5 wherein a reversible data compressing process is
executed on the signal data of the sub-sampled N sub—bands, and
wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said
wide band audic signal recording medium.
10 46, (Amended) A wide band audio signal recording medium,
| wherein a bandwidth of division and a number N of
division of bands of inputted wide band audic data are
determined based on signal band information of the wide band
audio data so that only a signal band included in the signal
15 band information becomes a band to be encoded,
wherein the inputted wide band audio data is divided
into signal data of a predetermined natural number N of sub-~
bands and sub-sampled,
wherein a.reversible data compressing process is
20 executed on at least one piece of signal data among the signal
data of the N sub-bands, and | .
wherein encoded data cbtained by multiplexing the
signal data of the N sub-bands including the processed signal
data is recorded on said wide band audio signal recording

25 medium.
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"t he signal

'sanpl i ng neans
-apparatus as-

di scri mi nat i-ofhi
predictive enc
predictive enc

10

15

20

25

data of the N sub-bands outputted fromsaid N sub- 20

e - The wi de band audi o signal encoding
clalned in claim 13, . wherein a
Hbs BeepReplreadt | Nng t he fact - that the linear
as been executed by said 25 | i near
Ij H'm ﬂ E naI data of alPPedeternined sub-

47. (Amended) A wide band audio signal recording medium,

wherein wide band audio data is divided into signal
data of a predetermined natural number N of sub-bands so that
only a signal band of the wide band audio data becomes a band
to be encoded,

wherein the signal data of the N sub-bands are each
sub-sampled,

wherein a A-X modulating process is executed on the
signal data of the sub-sampled N sub-bands, and '

wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said
wide band audio signal recording medium.
48. The wide band audio signal recording medium as
claimed in claim 45 or 46,

whereln the data compressing process is executed by

at least one of a 11near predictive encoder and an entropy

encoder.
49. (Cancelled)
50. (Cancelled)
51. (Cancelled)
52. (Cancelled)
- 53. (Cancelledi
54. (Cancelled)
55. {Cancelled)
56. (Cancelled)
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band is attached to the encoded data by nultipl exing the
discrimnation signal with the encoded dat a. 15. A w de
- band audi o signal recording nmedium —~—-—wherei n W de band
;audi o data is divided into signal 5 data of a pr: 1 Redh frahdsgal 1
nunber N of sub-bands, wherein $ 3hést L its for
quanti zation for sub- sanpl i ng of &% sub- ban |HHU Hﬂ “ based
on noi se floor i nformati on of the wi de band au at a
| evel, which is a -
57. (Cancelled)
58. (Cancelled)
59. (Amended) A wide band audio signal encoding and

decoding apparatus comprising:

a wide band audio signal encoding apparatus, and

a wide band audio signal decoding apparatus,

wherein said wide band audio signal encoding
apparatus comprises:

encoding system controlling means for determininé a
bandwidth of division and a number N of division of bands of
the wide band audio data so that only a signal band included in
the signal band information becomes a band to be encoded,_based
on inputted signal information including signal band
information of inputted wide band audio data;

a sub-band dividing filter for dividing the inputted
wide band audio data into signal data of N sub-bands having the
bandwidth of division and the number N of division which are
determined by said encoding system controlling means, and
outputting the resulting data: |

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;

N redundancy compressing means for compressing

signal data by executing a predetermined reversible redundancy

-compressing process on the signal data of the N sub-bands

R R 0 O
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“ predeterm ned deci bel value |ower than a deci bel value of the noise 10

.floor included—+n—+the-noise floar_ information, is set as a m ni num

: | evel of code -Hu ntization, wherein the signal data of
_the N sub- band “Replaced slb-sanpl ed by the determni ned nunber of
bits for quant ", wher ei n encoded dat a

obt ai ned by nul 15 si gnal & a of the sub-sanpled N
sub-bands is recorded on said w de band audi o signal recording

medi um A wi de band audi o signal recording nmedium

wherein a bandW| dth of division and a nunber of
outputted from said N sub-sampling means, and outputting the

processed signal data; and
| a multiplexer for multiplexing the signal data of
the N sub-bands outputfed from said N redundancy compressing
5 means with the signal information, and outputting the

multiplexed encoded data, and

wherein said wide band audio signal decoding
apparatus comprises:

a demultiplexer for demultiplexing signal data o;f a

10 natural number N of sub-bands and signal information including
a scale factor and signal band information of each sub-band
from the inputted encoded data;

N redundancy decompressing means for decompressing
the signal data of the N sub-bands respectively by executing-a

15 redundancy decompression process on the signal data of the N
sub-bands demultiplexed by said demultiplexer based on the
scale factor of each sub~band within a predetermined time
interval, and outputting the resulting data;

N over-sampling means for determining an over-

20 sampling frequency of eéch of said N over-sampling means based
on the signal band information, executing an over-sampling
process on the signal data of the N sub-bands outputted from
said N redundancy decompressing means at the determined
respective over-sampling frequencies, 'respectively, and

25 outputting the processed signal data of the N sub-bands; and

——
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“division of bands of
‘pased on signa

inputted wide band audio data are determined 20
sonly a signa

band i nformation of the w de band audiodataso

"t hat
band included in the signal band infor %hé?,{HasBeenRe ReFOMes a
band to be encoded, : wher ei n the band
audi o data is divided i nto signal qi a of a pr Eﬂutural
nunber N of sub-bands, 25 erein a for
redundancy conpressing is

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling

means, and outputting the combined wide band audio data.
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i

ggﬁff .det ermi ned by detecting a signal peak level within a BOkSOS-F
—predet er m ned time period of at |east one piece of signal d¥e g -
the signal‘-data’ ' of the .N sub-bands, wherei n the
signal data‘of the sub-sanpled N sub- 5 bands are converted into
encoded data through exclusion of a high-g order redundant run | ength
by sai d redunhdancy conpressi ng neans based on the determ ned scal e
factor, and . . «wWher ei n encoded dat a obt ai ned by

| . | . n i h . . K . . . .
mul tiplexing ltn order to achieve the above-mentioned objective, according to a

first aspect of the present invention, there is provided a wide band
audio signal encoding apparatus comprising:

a sub-band dividing filter for dividing inputted wide

5 band audio data into signal data of a predetermined natural number
N of sub-bands, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of the‘.N. sub-bands outputted from said sub-band dividing filter
with respective predetermined numbers of bits for quantization,

10  respectively, and outputting the resulting data;

. encoding system controlling means for determining the
numbers of bits for quantization of said N sub-sampling means
based on inputted noise floor inforrhation and setting the determined
numbers of bits for quantization to said respective N sub-sampling

15 means, respectively; and |

a muitiplexer for multiplexing th.e signal data of the N
sub-bands outputted from said N sub-sampling means, and
outputting the multiplexed encoded data, |

wherein 'said encoding system controlling means

20 determines the number of bits for quantization of each sub-band so
that a level, which is a predetermined decibel value lower than a
~ decibel value of the noise floor included in the inputted noise floor
information, is set as a minimum level of code quantization in each
sub-band.
25
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scal'e factor with the encoded data outputted fromsaid redundancy 10
feonpressi ng neans i s recorded on said w de band audi o signal

recording medi um 17. A wi de band audi o signal recording

medi um wherein a bandw dth of division and a nunber
of di vi sion of bands of inputted wiqde band audi o data are determ ned
15 based on signal information of the wi de band audi o data so that only

a signal band included in the signal band infornmation becones a band

;8 al;te i ggtc iogﬁdi’lﬂsg, Ascopdipg to a secbnd%seﬂe%lt of %hgupq'%%éng fm\l?e'rgﬁoﬁ,o fhere is

provided a wide band audio signal encoding apparatus comprising:

encoding system controlling means for determining a

bandwidth of division and a number N of division of bands of the

5 wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on
inputted signal informaﬁon includiﬁg signal band information of |
inputted wide band audio data;

a sub-band dividing filter for dividing the wide band

10 audio data into signal data of a predetermined natural number N of
sub-bands haviné the bandwidth of division and the number N of
division which are determined by said encoding system controlling
means, and outputting the resulting data; |

N sub-sampling means for sub-sampling the signal

15 data of the N sub-bands outputted from said sub-band dividiﬁg
filter, respectively, and outputting the resulting data;

N redundancy compfessing means for determining a
scale factor by detecting a .signal data peak level within a |
predetermined time period of the signal data of at least one sub-band |

20 among the N sub-bands outputted from said N sub-sampling means,
executing an eliminating process for eliminating a high-order
redundant run length from the signal data of the N sub-bands based
on the determined scale factor, and outputting the processed signal
data of the N sub-bands; and

25 a multiplexer for multiplexing the scale factor
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nunber N of sub-sanpling means is deternined based on noise floor 20
knformati on of the inputted wi de band audi o data so that a | evel,

which is a predeterm ned deci bel value | ower. than a deci bel val ue of .

the noise floor included in the noise floor information, is set as a

m ni mum | evel of code quantizati on, 8 wherein the w de
band audio data is divided into 25 signal data of the N sub-bands having
t he determ ned bandw dt h of

determined by said redundancy compressing means with the signal
data of the N sub-bands outputtéd from said N redundancy

‘compressing means, and outputting the multiplexed encoded data.

5 Further, according to a third aspect of the present invention, there is
provided a wide band audio signal encoding apparatus comprising:
encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data based on inputted signal information including
10 noise floor information and signal band information of inputted wide
band audio data, and determining the number of bits for
quantization in the predetermined natural number N of sub-
sampling means based on the noise floor information, respectively;
a sub-band dividing filter for dividing the wide band
15 audio data into signal data 6f N sub-bands having the bandwidth of
division and the number N of division which are determined by said
encoding system controlling means, and outputting the resulting
data;
N sub-sampling means for sub-sampling the signal
20 data of the N sub-bands outputted from said sub-band dividing filter
with the number of bits for quantization determined by said
encoding system controlling means, respeqtively, and outputting the
resulting data; and |
a multiplexer for multiplexing the signal data of the N

25 sub-bands outputted from said N sub-sampling means with the
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97 di vi sion and the nunber N of division,

wherein the signal data of the divided N sub-bands are sub- sanpl ed
by the determ ned nunber of bits for quantization, and

wherei n encoded data obtained by nultiplexing the 5 signal data of the
sub-sanpl ed N sub-bands wth the signal g - information is recorded on
said wi de band audi o signal recording medi um 18. A
wi de band audi o signal encodi ng and decodi ng

signal information, and outputting the multiplexed encoded data, .
wherein said encoding system controlling means
determines the number of bits for quantization of each sub-band so
that a level, which is a predetermined decibel value lower than a
5 decibel value of the noise floor included in the inputted noise floor
information, is set as a minimum level of code quantization in each
sﬁb-band.
In the above-mentioned wide band audio signal encoding apparatus,
preferably a bandwidth of a base band beiﬁg the lowest band of the N
10 sub-bands is set to one bandwidth of 10 kHz to 48 kHz.

Also in the above-mentioned wide band audio signal encoding

apparatus, preferably a sub-sampling frequency of a base band being

the lowest band of the N sub-bands is set to approximately 32 kHz,
15 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.

Further in the above-mentioned wide band audio signal encoding

apparatus, preferably, a sub-sampling frequency of said N sub-

sampling means is set to approximately 32 kHz, 44.1 kHz, 48 kHz,
20 88.2 kHz or 96 kHz.

Furthermore, in the above-mentioned wide band audio signal
encoding apparatus, preferably a sub-sampling frequency of a base
band being the lowest band of the N sub-bands is set to be equal to

25 sub-sampling frequencies of the other bands.
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appér at us conprising: 10 a w de band audi o si gnal

tencodi ng apparatus; and a w de band audi o signal
decodi ng appar at us, wherein said wi de band audi o

si gnal encodi ng apparatus conpri ses: encodi ng
systemcontrol ling nmeans for determ ning g 15 bandw dt h of division and
a nunber N of division of bands of the wi de band audi o data so that
only a signal band included in the signal band i nformati on becones a

g?ggalt obgﬁdein ded. abqs]egpv?ﬂgenuOned Pidd ganal &SJ 10 é@;l% ré%[cloailngl ncl uding

apparatus, preferably the scale factors of said N redundancy
compressing means are each fixed at least in a unit of program of a

signal to be recorded.

Further, in the above-mentioned wide band audio signal encoding
apparatus, preferably the signal data of a base band béing the lowest
band of the N sub-bands is not éubjected to a high-order redundant
run length eliminating process executed by said redundancy

10 compressing means but encoded by a linear coding PCM system
having one number of bits for quantization in a range of 16 bits to 24

bits.

15 Furthermore, in the above-mentioned wide band audio signal
encoding apparatus, the noise floor information preferably includes
at least one of the followings: |

information relevant to a background noise of a
recording studio and noise characteristics of a sound recording

20 microphone and a microphone amplifier; |

information relevant to a sampling frequency and a
word length of the inputted wide band audio data; and

information relevant to noise characteristics of at least
one audio apparatus selected from a mixing console and an effector,

25 when the audio apparatus is used.
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input*t ed wi de band audio data; 20 a sub-band di vidi ng

filter for dividing inputted w de band audio data into signal data
of a predeterm ned natural nunber N of sub-bands having a bandw dth
of division and a nunber N of di vi si on determ ned based on inputted
signal information including si gnal 1gand i nformati on of the w de
band audi o data, and outputting 25 the resul ti ng dat a;

10

15

20

25

Further, the above-mentioned wide band audio signal encoding
apparatus, preferably further comprises:

an encoding dither signal generator for generating a
dither signal having a minute level for reducing an interference
between a quantization noise in recording sound and a quantization
noise in encoding by dispersing the interference, and adding the

dither signal to the inputted wide band audio data.

Furthermore, in the above-mentioned wide band audio signal
encoding apparatus, preferably the base band and at least one sub-
band are allocated so as to correspond to respective channels of

multi-channel of a further apparatus.

Also, the above-mentioned wide band audio signal encoding
appafatus, preferably further comprises a linear predictive encoder
for reducing a peak spectrum in a low-frequency region by executing
a linear predictive encoding process on the signal data of at least one
sub-band among the signal data of the N sub-bands outputted from

said N sub-sampling means.

Further, in the above-mentioned wide band audio signal encoding
apparatus, preferably a discrimination signal representing the fact
that the linear predictive encoding process has been exeéuted by said
linear predictive encoder on the signal data of a predetermined sub-

band is attached fo the encoded data by multiplexing the
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98 N sub-sanpling nmeans for sub-sanpling the signal
tdata of the N sub-bands outputted from said sub-band dividi ng

filter, respectively, and outputting the resulting data;

N redundancy conpressing neans for determning a 5 scal e factor by

“detecting a signal data peak level withina,a predeterm ned tinme
period of the signal data of at |east one“sub-band anong the N
sub- bands outputted from said N sub-sanpling neans, executing an

elimnating process for elimnating a high-order
discrimination signal with the encoded data.

According to a fourth aspect of fhe invention, there is provided, a
wide band audio signal recording medium,
5 wherein wide band audio .data is divided into signal
data of a predetermined natural number N of sub-bands,
wherein the number of bits for quantization for sub-
sampling of each sub-band is determined based on noise floor
information of the wide band audio data so that a level, which is a
10 predetermined decibel value lower than a decibel value of the noise
floor included in the noise floor information, is set as a minimum
level of code quantization,
wherein the signal data of the N sub-bands are each
sub-sampled by the determined number of bits for quantization, and
15 wherein encoded data obtained by multiplexing the
signal data of the sub-sampled N sub-bands is recorded on said wide

band audio signal recording medium.

Also, according to a fifth aspect of the invention there is provided a
20 wide band audio signal recording medium,
wherein a bandwidth of division and a number of
division of bands of inputted wide band audio data are determihed
based on signal band information of the wide band audio data so
that only a signal band included in the signal band information

25 becomes a band to be encoded,
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redundant run |l ength fromthe signal data of the N sub-bands based 10 on
the determ ned scale factor, and outputting the processed signal

data of the N sub-bands; and a multiplexer for

mul tipl exing the scale factor determ ned by said redundancy
conpressing neans with the signal ta of the N sub-bands outputted
fromsaid N redundancy 15 conpr essi ng ans, and outputting the

mul ti pl exed encoded dat a, and wherein said w.de
band audi o signal decoding . apparatus conpri ses:

wherein the inputted wide band audio data is divided
into signal data of a predetermined natural number N of sub-bands,
wherein a scale factor for redundancy compressing is
determined by detecting a signal peak level within a predetermined
5 time period of at least one piece of sigrial data among the signal data
of the N sub-bands,
wherein the signal data of the sub-sampled N sub-
bands are converted into encoded data through exclusion of a high-
order redundant run length by said redundancy compressing means
10 based on the determined scale factor, and
wherein encoded data obtained by multiplexing the
scale factor with the encoded data outputted from said redundancy
compressing means is recorded on sa1d wide band audio signal
recording medium.
15
Further, according to a sixth aspect of the invention, there is
provided a wide band audio signal recording medium,
wherein a bandwidth of division and a number of
division of bands of inputted wide band audio data are determined
20 based on signal information of the wide band audio data so that only
a signal band included in the signal band information becomes a
band to be encoded,
wherein a number of bits for quantization in a natural
number N of sub-sampling means is determined based on noise floor

25 - information of the inputted wide band audio data so that a level,
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a denul tiplexer for denultiplexing signal data of a 20 nat ural number N
of sub-bands and noise floor information fromthe mul ti pl exed
encoded dat a; N redundancy deconpressi ng neans for
deconpressing signal data of the N sub-bands respectively by

executing a redundancy deconpression proce on the signal data of 25

the N sub-bands based on the noise floor iﬁ?ornation, and

which is a predetermined decibel value lower than a decibel value of
the noise floor included in the noise floor information, is set as a |
minimum level of code quantization,
wherein the wide band audio data is divided into
5 signal data of the N sub-bands having the determined bandwidth of
division and the number N of division,
wherein the signal data of the divided N sub-bands are
sub-sampled by the determined number of bits for quantization, and
wherein encoded data obtained by multiplexing the
10 signal data of the sub-sampled N sub-bands with the signal
information is recorded on said wide band audio signal recording

“medium.

According to a seventh aspect of the present invention, there is
15 provided a wide band audio signal encoding and decoding apparatus
comprising;:
a wide band audio signal encoding apparatus; and
a wide band audio signal decoding apparatus,
wherein said wide band audio signal encoding
20 - apparatus comprises:
encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on

25 inputted signal information including signal band information of the
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99 outputting the resulting data,; N

over-sanpling nmeans for executing an over-sanpling process on the
signal data of the N sub-bands outputted fromsaid N redundancy
deconpressi ng neans, respectively, and outputting the 5 processed
signal data of the N sub-bands; and 15 a sub- band
conbining filter for conbining the signal data of the N sub-bands
outputted fromsaid N over-sanpling - nmeans, and outputting the

conbi ned wi de band audi o dat a. .
inputted wide band audio data;

a sub-band dividing filter for dividing inputted wide
band audio data into signal data of a predetermined natural number
N of sub-bands having a bandwidth of division and a number N of
5 division determined based on inputted signal information including
signal band information of the wide band audio data, and outputting
the resulting data;
N sub-sampling means for sub-sampling the signal
data 6f the N sub-bands outputted from said sub-band dividing
10 filter, respectively, and outputting the resulting data;
N redundancy compressing means for determining a
scale factor by detecting a signal data peak level within a
predetermined time period of the signal data of at least one sub-band
among the N sub-bands outputted from said N sub-sampling means,
15 executing an eliminating process for eliminating a high-order
redundant run length from the signal data of the N sub-bands based
on the determined scale factor, and outputting the processed signal
data of the N sub-bands; and
~a multiplexer for multiplexing the scale factor
20 determined by said redundancy compressing means with the signal
data of the N sub-bands outputted from said N redundancy
compressing fneans, and outputting the multiplexed encoded data,
and
wherein said wide band audio signal decoding

25 apparatus comprises:
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19. A wi de band audi o signal encoding apparatus 10 conpri si ng:

‘encodi ng systemcontrol ling neans for determ ning a bandw dt h of

di vision and a nunmber N of division of bands of the wi de band audi o
data so that only a signal band included in the signal band

I nformati on becones a band to be encoded, gased on I nputted signal

I nformati on including signal band infornaé on of | nputted w de band
audi o dat a; a sub-band dividing filter for dividing
the inputted wi de band audi o data into signal data of a

pr edet er m ned nat ur al a demultiplexer for demultiplexing signal data of a

natural number N of sub-bands and noise floor information from the
multiplexed encoded data;

N redundancy decompressing means for

5 decompressing signal data of the N sub-bands respectively by

executing a redundancy decompression process on the signal data of
the N sub-bands based on the noise floor information, and
outputting the resulting daté; |

N over-sampling means for executing an over-sampling

10 process on the signal data of the N sub-bands outputted from said N

redundancy decompressing means, respectively, and outputting the
processed signal data of the N sub-bands; and

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling

15 means, and outputting the combined wide band audio data.

Also, according to an eighth aspect of the present invention, there is
provided a wide band audio signal encoding apparatus comiprising:
encoding system controlling means for determining a

20 bandwidth of division and a number N of division of bands of the
wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on
inputted signal information including signal band information of
inputted wide band audio data;

25 a sub-band dividing filter for dividing the inputted
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number N of sub- bands havi ng the bandwi dth of division and the 20  nunber

N.of division which are determ ned by said encodi ng system

controlling neans, and outputting the resulting data;

N sub-sanmpl i ng nmeans for sub-sanpling the signal data of the N

sub- bands out putted from said sub-band di vi' I ng filter,

respectively, and outputting the resulting data; 25

redundancy conpressi ng nmeans for conpressing
wide band audio data into signal data of a predetermined natural
number N of sub-bands having the bandwidth of division and the -
number N of division which are determined by said encoding system
controlling means, and outputting the resulting data;

5 N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;

redundancy cdmpressing means for compressing
signal data by executing a predetermined reversible redundancy
10 compressing process on the signal data of at least one sub-band
among the signal data of the N sub-bands outputted from said N
sub-sampling means, and outputting the processed signal data; and
a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said sub-sampling means and said

15 redundancy compressing means, and outputting the multiplexed

encoded data.

Further, according to a ninth aspect of the present invention, there
is provided a wide band audio signal encoding apparatus compﬁsing:

20 encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data based on inputted signal information including
noise floor information and signal band information of inputted wide
band audio data, and determining the number of bits for

25 quantization of a predetermined natural number N of sub-sampling
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100 _ signal data by executing a predeterm ned reversible redundancy
.conpressi ng process on the signal data of at |east one sub-band

anong the signal data of the N sub-bands outputted fromsaid N
sub-sanpl i ng neans, "and outputting the processed signal data; and 5

a nul tiplexer for multiplexing the signal ;data of the N sub- bands
outputted from said sub-sanpling nmeans an(lj sai d r edundancy
conpressi ng neans, and outputting the multipl exed encoded dat a.

means based on the noise floor information, respectively;

a sub-band dividing filter for dividing the wide band
audio data into signal data of N sub-bands having the bandwidth of
division and the number N of division which are determined by said

5 encoding system controlling means, and outputting the resulting -
data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing filter
with the number of bits for quaﬁtization determined by said

10 encoding system controlling means, respectively, and outputting the |
fesulting data;

N redundancy compressing means for compressing
signal data by executing a predetermined reversible redundancy
compressing process on the signal data of the N sub-bands

15 outputted from said N sub-sampling means, and outputting the
processed signal data; and

a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said N redundancy compressing means .
and the signal information; and outputting the multiplexed encoded

20  data,

wherein said encoding system controlling means
determines the number of bits for quantization of each sub-band so
that a level, which is a predetermined decibel value lower than a
decibel value of the noise floor included in the inputted noise floor

25 information, is set as a minimum level of code quantization in each
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20. ‘ A wi de band audi o signal encoding apparatus 10 conpri si ng:

‘encodi ng systemcontrolling neans for determning a bandw dth of
di vision and a nunmber N of division of bands of the wi de band audi o
data based on inputted signal information including noi se fl oor

i nformation and signal band infornation ofginputted wide 15 band audio
data, and determ ning the nunber of bits for quanti zation of a
predet erm ned natural nunber N of sub-sanpling _ .neans based on the
noi se floor inforpation, respectiwvely; a sub-band
dividing filt&H Bang: vi i ng the wi de band

Further, according to the tenth aspect of the present invention, there
is provided a wide band audio signal encoding apparatus comprising:
5 : encoding system controlling means for determining a

bandwidth of division and a number N of division of bands of the
wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on
inputted signal information including signal band information of

10 inputted wide band audio data;

a sub-band dividil_'lg filter for dividing the inputted
wide band audio data into signal data of a predetermined natural
number N of sub-bands having the bandwidth of division and the
number N of division which are determined by said encoding system

15 controlling means, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands. outpufted from said sub-band dividing
filter, respectively, and outputting the resulting data;

redundancy compressing means for executing a

20 predetermined reversible A-X modulating process on the signal data
of at least one sub-band among the signal data of the N sub-bands
outputted from said N sub-sampling means, and outputting the
processed signal data; and

a multiplexer for multiplexing the signal data of the N

25 sub-bands outputted from said N sub-s'ampling means and said
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audi o data into signal data of N sub-bands having the bandw dth of 20

di vi sion and the nunber N of division which are determ ned by said

encodi ng systemcontrolling nmeans, and outputting the resulting

dat a; N sub-sanmpl i ng nmeans for sub-sanpling the signal
data of the N sub-bands outputted from saisggysub-band dividing filter 25
with the nunber of bits for quantization determ ned by said

redundancy compressiﬁg means, and outputting the multiplexed

encoded data.

In the above-mentioned wide band audio signal encoding apparatus
5 of the ninth and tenth aspects, preferably said redundancy

compressing means comprises at least one of a linear predictive
encoder and an entropy encoder. Preferably, said redundancy
compressing means comprises at least one of a linear predictive
encoder and an entropy encoder, and wherein séid multiplexef

10 multiplexes a discrimination signal representing the fact that the
redundancy compressing process has been executed with the

multiplexed encoded data.

In the eighth, ninth and tenth aspects, the bandwidth of the base

15  band being the lowest band of the N sub-bands is preferably set to
one bandwidth of 10 kHz to 48 kHz, a sub-sampling frequency of a
base band being the lowest band of the N sub-bands is preferably set
to approximately 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz, a
sub-sampling frequency of said N sub-sampling means is preferably

20 set to approximately 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz,
a sub-sampling frequency of the base band being the lowest band of
the N sub-bands is preferably set to be equal to sub-sampling
frequencies of the other sub-bands and the signal data of the base
band being the lowest band of the N sub-bands is preferably not

25 subjected to a high-order redundant run length eliminating process
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101 encodi ng system controlling neans, respectively, and outputting

“the resul ting data,; N redundancy conpressi ng
means for conpressing signal data by executing a predeterm ned
reversi bl e redundancy 5 conpressing process on the signal data of the N
sub- bands outputted fromsaid N supsanpling means, and outputting
t he processed signal data; and a nul tipl exer
for nmultiplexing the signal data of the N sub- bands outputted from
said N edundg}?ggutcegr%rr %gus ?gdlrlrg g%cy compressing means but encoded by a

linear coding PCM system having one number of bits for quantization

in a range of 16 bits to 24 bits.

5 In the ninth aspect, the noise floor information preferably includes at
least one of the following:
information relevant to a background noise of a

recording s;cudio and noise characteristics of a sound recording
microphone and a microphone amplifier;

10 information relevant to a sampling frequency and a
word length of the inputted wide band audio data; and

information relevant to noise characteristics of at least

ohe audio apparatus selected from a mixing console and an effector,
when the audio apparatus is used. | |

15
In the eighth, ninth and tenth aspects, the wide band éudio signal
encoding apparatus preferably comprises an encoding dither signal
generator for generating a dither signal having a minute level for
reducing an interference between a quantization noise in recording

20 sound and a quantization noise in encoding by dispersing the
interference, and adding the dither signal to the inputted wide band
audio data. Furthermore the base band and the sub-bands are
allocated to respective independent channels, the independent
channel to which the signal data of the base band is allocated

25 preferably being set to a main channel.
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10  and the si gnal information, and outputting the nultipl exed encoded
:dat a, wherein said encodi ng systemcontrolling neans
determ nes the nunber of bits for quantization of each sub-band so
that a level, which is a predeterm ned deci bel value lower than a 15
deci bel value of the noise floor incl udedzhn the inputted noise floor
information, is set as a mninmum | evel of "Code quantization in each
sub- band. 21. A wi de band audi o signal encodi ng appar at us
conpri si ng: . L o
' According to the invention in the eleventh aspect, there is provided a
wide band audio signal recording medium,
wherein wide band audio data is divided into signal
data of a predetermined natural number N of sub-bands so that only
5 a signal band of the wide band audio data becomes a band to be
encoded,
wherein the signal data of the N sub-bands are each
sub-sampled,
wherein a reversible data compressing process is
10 executed on the signal data of the sub-sampled N sub-bands, and
wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said wide

band audio signal recording medium.

15 According to the twelfth aspect of the invention, there is provided a
wide band audio signal recording medium,
wherein a bandwidth of division and a number N of
division of bands of inputted wide band audio data are determined
based on signal band information of the wide band audio data so
20 that only a signal band included in the signal band information
becomes a band to be encoded,
wherein the inputted Wide-band audio data is divided
into signal data of a predetermined natural number N of sub-bands
and sub-sampled,

25 wherein a reversible data compressing process is
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20

encodi ng systemcontrolling nmeans for determning a

‘bandw dt h of division and a nunber N of division of bands of the

wi de band audi o data so that only a signal band included in the
signal band information becones a band to be encoded, based on

I nputted signal information including sigrpgl band information of 25
| nputted w de band audi o dat a;

102

10

15

20

25

executed on at least one piece of signal data among the signal data of
the N sub-bands, and

wherein encoded data obtained by multiplexing the
signal data of the N sub-bands including the processed signal data is

recorded on said wide band audio signal recording medium.

According to the thirteenth aspect of the invention, there is provided
a wide band audio signal recording medium,

wherein wide band audio data is divided into signal
data of a predetermined natural number N of sub-bands so that only
a signal band of the wide band audio data becomes a band to be
encoded,

wherein the signal data of the N sub-bands are each
sub-sampled,

wherein a A-Z modulating process is executed on the

.signal data of the sub-sampled N sub-bands, and

wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said wide

band audio signal recording medium.
In the eleventh and twelfth aspects, preferably the data compressing
process is executed by at least one of a linear predictive encoder and

an entropy encoder.

According to the fourteenth aspect of the invention, there is provided
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a sul:;_- band dividing filter for dividing the inputted wi de band audi o

data into signal data of a predeterm ned natural nunmber N of

sub- bands havi ng the bandw dth of division and the nunber N of

di vi sion which are determ ned by said encoding system 5 controlling

means, and outputting the resulting data; 94 N

sub-sanpl i ng neans for sub-sanpling the signal data of the N

sub- bands out putted from sai d sub-band dividing filter,

respectively, and_ outputtin the esul ti dat

redundancy comsr ahdiq 81‘8 ﬁ%g c?decodmg apparatus
comprising:

a wide band audio signal encoding apparatus, and

a wide band audio signal decoding apparatus,

5 wherein said wide band audio signal encoding
apparatus comprises:

encoding system controlling means for determining a
bandwidth of division and a number N of division 6f bands of the
wide band audio data so that only a signal band included in the

10 signal band information becomes a band to be encoded, based on
inputted signal information including signal band information of -
inputted wide band audio data;

a sub-band dividing filter for dividing the inputted
wide band audio data into signal data of N sub-bands having the

15 bandwidth of division and the number N of division which are
determined by said encoding system controlling means, and
outputting the resulting data;

| N sub-sampling means for sub-sampling' the signal
data of the N sub-bands outputted from said sub-band dividing

20 filter, respectively, and outputting the resulting data;

N redundancy compressing means for compressing
signal data by executing a predetermined reversible redundancy
compressing process on the signal data of the N sub-bands
outputted from said N sub-sampling means, and outputting the

25 processed signal data; and
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10 predeternined reversible [err]-[err] nodul ating process on the signal

dat a of at |east one sub-band anong the signal data of the N

sub- bands outputted fromsaid N sub-sanpling nmeans, and outputting

t he processed signal data; and a mul tipl exer
for multiplexing the signal data of the N sub- bands outputted from
said N sub-sanpling neans and said redundancy conpressing neans, and
outputting the rultipl exed encoded dat a. 22. The mﬁde
band audi o signal encoding apparatus as claimed in claim219 or

20 wher ei n2daLitiplexerden syulsﬁﬁp:%thrgsmamata of the N

10 -

15

20

25

sub-bands outputted from said N redundancy compressing means
with the signal information, and outputting the multiplexed encoded
data, and

wherein said wide band audio signal decoding
apparatus comprises:

a demultiplexer for demultiplexing signal data of a

natural number N of sub-bands and signal infermation including a

. scale factor and signal band information of each sub-band from the

inputted encoded data;

N redundancy decompressing means for
decompressing the signal data of the N sub-bands respectively by
executing a redundancy decompression process on the signal data of
the N sub-bands demultiplexed by said demultiplexer based on thé
scale factor of each sub-band within a predetermined time interval,
and outputting the resulting data;

N over-sampling means for determining an over-
sampling frequency of each of said N over-sampling means based on
the signal band information, executing an over-sampling process on
the signal data of the N sub-bands outputted from said N
redundancy decompressing means at the determined respective over-
sampling frequencies, respectively, and outputting the processed
signal data of the N sub-bands; and

a sub-band combining filter for combining the signal

data of the N sub-bands outputted from said N over-sampling
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conprises at |least one of a linear predictive encoder and an entropy

* encoder. 23. The wi de band audi o signal encodi ng apparatus as
claimed in claim?22, 25 . wherein said redundancy
conpr essi ng means
0 6 AUG 1999
26 - 34

means, and outputting the combined wide band audio data.

5 Therefore, both the characteristics of an extremely wide
dynamic range and a wide band as compared with those of the prior
art can be concurrently achieved at a relatively low bit rate per
channel. In other words, the impurity of sound attributed to the
deterioration of the distortion factor at a minute level is eliminated,

10 and original sound reproduction of a signal reaching an ultrahigh

frequency region of, for
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103 conprises at least one of a linear predictive encoder and an
ent r opy encoder, and wherein said nmultipl exer
mul ti pl exes a discrimnation . signal representing the fact that the

redundancy conpressi ng 5 process has gen executed with the multipl exed

encoded dat a.
appar at us as

: The wi dé“band audi o signal encoding
claimed in any one of clains 19 to 23,

wherein the bandwi dth of the base band being the

10

15

20

25

(e) sub—saﬂpling sections 20-0 to 20-N which sub-
sample the signal data of the plurality (N+1) of sub-bands each
by the number of bits for quantization set by the encoding
system controller 14;

(f)} a linear predictive encoder 11 which executes a
linear predicting encoding process on the data outputted from.
the sub-sampling sections 20-0 to 20-N, and then, outputs the
processed data;

(g) a base band encoding processing section 30-0
which executes an encoding process on the data outputted from
the sub-sampling section 20-0 by a fixed scale factor, and
then, outputs the processed data;

(h) redundancy compression sections 30-1 to 30-N
which compress the redundant run length data by executing an
encoding process on the data outputted from the linear
predictive encoder 11 by the respective scale factors:set by an
encoding system controller 14, and then, output the processed
data;

(i) an entropy encoder 16 which executes an entropy
encoding process on the data outputted from the redundancy
compression sections 30-1 to 30-N, and then, outputs the
processed data;

(j) a multiplexer 12 which executes a time-division
multiplexing process so as to add the signal information data

from the encoding system controller 14 to the data outputted
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| owest band of the N sub-bands is set to one bandwidth of 10 kHz to 10

48 kHz. 25. The wi de band audi o signal encodi ng appar at us
as claimed in any one of clainms 19 to 23,

wherein a sub-sanpling frequency of a base _band bei ng the | owest
band of the N sub-bands is set to approxifg&tely 32 15 kHz, 44.1 kHz, 48
kHz, 88.2 kHz or 96 kHz. 26. The w de band audi o signha
encodi ng apparatus as claimed in any one of clainms 19 to 25,

wherein a sub-sanpling frequency of said N sub-
encoded data is recorded on the phase change type rewritable

optical disk 300 that is a high-density wide band audio data
recording medium. Then, the recorded signal inside the optical
disk 300 is feproduced by the optical disk reproducer 1003
5 shown in Fig. 2 to obtain a reproduction signal, and the
original encoded data is taken out of the-reproduction signal
by the optical. disk reproducer 1003, and then, is outputted to
the wide band audio signal decoding apparatus 1004.
The wide band audio signal decoding apparatus 1004
10 shown in Fig. 2 comprises: |
(a) a demultiplexer 50 which executes the time-
division demultiplexing process so as to take out the signal
information data from the inputted encoded data and to output
the same to a decoding system controller 54, demultiplexes the
15 remaining encoded data into the signal data of the N sub-bands
BO to BN, and then, outputs the signal daﬁa to an entropy
decoder 56;
(b) an entropy decoder 56 which executes an entropy
decoding process reverse to the entropy encoding process on the
20 signal data of the natural number N (N = 1) of sub-bands
outputted from the demultiplexer 50, and then, outputs the
processed data;
(c) a base band decoding processing section 60-0
which executes a decoding process reverse to the process in the

25 base band encoding processing section 30-0 on the signal data
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sanpllng nmeans is set to approximtely 32 kHz, 44.1 kHz, 48 kHz, 20 88.

kHz or 96 kHz. 27. ;The wi-de:- band audi o S|gnal encoding
apparatus as claimed in any one of clainms 19 to 26,
wherein a sub-sanpling frequency of the base band bei ng the | owest

band of the N sub-bands is set to be equa$7to sub- 25 sanpling
frequenci es of the other sub-bands.

the sub-band combininé.filter 52 and the signal information
data outputtéd from the decoding system controller 54, and
then, outputs the multiplexed wide band audio data via an
output terminal 47; and

5 (i) the decoding system controller 54 which controls
the operation of the wide band audio signal decoding apparétus
1004 based on the signal information data inputted from the
demultiplexer 50 and the mode information data inputted by
means of a keyboard 45.

10 The operation control items of the decoding system
controller 54 are as follows:

(a) setting of bands of division in the
demultiplexer 50;

(b) setting as to whether or not to operate the

15 entropy decoder 56;

(c) setting of the scale factor in the base band
decoding processing section 60-0 and the redundancy
decompression sections 60-1 to 60-N;

(d) setting as to whether or not. to operate the

20 linear predictive decoder 51;

(e) setting of a sampliﬁg frequency in the over-
sampling sections 70-0 to 70-N; and

(f) setting of bands of division in the sub-band

combining filter 52.

2
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104 28. The wi de band audi o signal encodi ng apparatus as

clainmed in any one of clains 19 to 27, wherein the
signal data of the base band being the | owest band of the N
sub-bands is not subjected to a high-ordegg 5 redundant run |ength

el imnating process executed by said redundancy conpressi ng neans
but encoded by a linear codi ng PCM system havi ng one nunber of bits
for quantization in a range of 16 bits to 24 bits. 29.

The wide band audio signgl, gncodi g AARAALYSEAS11er 54 outputs the

currently set signal information data to the multiplexer 46.

The préferred embodiment constructed as above will
be described in detail with regard to a variety of operation

5 nodes with reference to the drawings.

First of all, the encoding operation of the wide
band audio signal encoding apparatus 1001 in a first operation
mode of the present preferred embodiment will be described. In
Fig. 1, the switch SWl is, first éf all, switched to, for

10 example, the "a" side and the signal information data and the
mode information data are inputted by means of the keyboard 44,
the information data being inputted to the encoding system
controller 14. In response to this, the encoding system
controller 14 executes setting of the operation of each part as

15 described above. In the present preferred embodiment, the wide
band audio data inputted from the input terminal 41 has a
samplihg frequency of, for exémple, 240 kHz and a word length
(or the number of bits per data) of 24 bits, and the data is
inputted to the sub-band dividing filter 10 wvia the

20 demultiplexer 42 and the adder 43. In this case, the signal
information data is calculated, for example, in the following
manner. Based on the known parameters of the studio background
noise, the noise level of a microphone amplifier, the
specifications of the analog-to-digital or A/D converter and so

25 on in forming wide band audio data, an effective frequency band

06 AUG 1999




10 \clained in claim?20, wherein the noi se floor

bnformation includes at | east one of the follow ng:

i nformation relevant to a background noise of a ' recordi ng studio and
noi se characteristics of a sound recordingp 15 m cr ophone and a

m cr ophone anplifier; information relevant to a
sanpling frequency and a word length of the inputted wi de band audio
data; and i nformation rel evant to noise

charact er' st ! 6348 ndia LEA3h signal SRBAHY! SARARLE' 10 YeoBLSY 11 ORIS.
6 shows the sound recording noise floor of the wide band audio
data in the above-mentioned present sound collecting
environment and an example of the setting of the minimum level
5 of code quantization based on the noise floor information data.
In Fig. 6, the horizontal axis and the vertical . axis are set
similar' to those of Fig. 5.
The encoding system controller 14 determines the
necessary number of bits for quantization in each sub-band

10 based on the noise floor information data and controls the sub-
sampling sections 20-0 to 20-4 so that the determined number of
bits for quantization is set. The number of bits for
quantization of the base band B0 is set to 24 bits conforming
to a format selected from the prior art SD format proposals.

15 For the number of bits for quantization, 20 bits and 16 bits
can be alternatively selected. Since the sound collecting
noise floor corresponding to it is -105 to =115 dB in the sub-
band Bl, the number of bits for quantization is set to 22 bits
so that an encoding quantization noise of not greater than -132

20 dB can be obtained. The number of bits of the quantization
step size is set by thus providing a margin of about 20 dB for
the sound collecting noise floor. This arrangement is to.
faithfully encode even the signals buried underneath the sound

collecting noise floor. Likewise, the numbers of bits for
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20  when the audio apparatus is used. 30. The wi de band

audi o si gnal
to 29, further
generator for

encodi ng apparatus as clalned in any one of clains 19
conpri si ng: an encodi ng dither signal
generating a di t her nal having a mnute | evel for
reducing an interference 25 bet ween a gﬁgntlzation noi se in recording

sound and a quanti zation

10

15

20

25

adaptation process for;selectively using ones having a high
compression rate is executed. With this arrangement, further
data compression is executed. The signal data obtained through
the compressing process are the loss-less codes that can
reproduce the original data by the conversion tables provided
for the entropy decoder 56.

It is also écceptable to provide a A-X modulator 16a
as shown in Fig. 16 in place of, for example, the entropy
encoder 18. In this case, the word length of the signal data
of each sub-band is converted into a bit stream, and the
dynamic range of the required band is secured by a A-X
modulation shaping filter. In the modification example, the
entropy decoder 56 shown in Fig. 2 is replaced by a A-Z
demodulator 56a as shown in Fig. 17.

An example in which the actual music is encoded will
be described next.

Fig. 7 is a frequency characteristic chart showing
sub-band dividing and encode-quantizing methods according to a
third preferred embodiment of the first operation mode of the
wide band audio signal encoding apparatus 1001 of Fig. 1 in the
case wheré an example of a spectrum that reaches 1OQ kHz in a
fortissimo part of a Gamelan of an ethnic instrument is
observed and this is encoded. The dashed line in Fig. 7 is
obtained by plotting the peak levels in the program of a signal

of the fortissimo part of the Gamelan of the ethnic instrument.
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105 noi se in encoding by dispersing the interference, and adding

t he dither signal to the inputted w de band audi o dat a. 31.
The wi de band audi o signal encodi ng apparatus as : clainmed in any one
of clains 19 to 30, 5 wherein the base band and t he
sub- bands are al l ocated to respectiyg i ndependent channels.
32. The wi de band audi o signal encodi ng apparatus as
claimed in claim31, - wherein the i ndependent channel
to which the signal g
! >S9 CLAIMS
1. A wide band audio signal encoding apparatus
comprising:
a sub-band dividing filter for dividing inputted wide
5 band audio data into signal data of a predetermined natural number

N of sub-bands, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing filter
with respective predetermined numbers of bits for quantization, |

10 respectively, and outputting the resulting data;

encoding system controlling means for determining the
numbers of bits for quantization of said N sub-sampling means
based on inputted noise floor information and setting the determined
numbers of bits for quantization to said respective N sub-sampling

15 means, respectively; and |

a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said N sub-sampling means, and
outputting the multiplexed encoded data,

wherein said encoding system controlling means

20 determines the number of bits for quantization of each sub—band. SO
that a level, which is a predetermined decibel value lower than a
decibel value of the noise floor included in the inputted noise floor
information, is set as a minimum level of code quantization in each
sﬁb-band.

25
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10 ‘ data of the base band is allocated is set to a nain channel. 33.

A wi de band audi o signal recordi ng nedi um wher ein

wi de band audio data is divided into signal data of a predeterm ned
natural number N of sub-bands so that only a signal band of the w de
band audi o data becones a band to be 15 ggencoded,

wherein the signal data of the N sub-bands are each sub- sanpl ed,
wherein a reversi ble data conpressing process is executed on the

signal data of, the sub-sanpl eqd N.sup-bands, and 20
wher ei n encodéd data obt airm%gﬁ}) grgie gignaliencoding apparatus

comprising:
encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
5 wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on
inputted signal information including signal band information of
inputted wide band audio data; _
_ a sub-band dividing filter for dividing the wide band
10 audio data into signal data of a predetermined natural number N of
sub-bands having the bandwidth of division and the number N of
division which are determined by said encoding system controlling
means, and outputting the resulting data;
N sub-sampling means for sub-sampling the signal
15 data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;
N redundancy compressing means for determining a
scale factor by detecting a signal data peak level within a
predetermined time period of the signal data of at least one sub-band
20 among fhe N sub-bands outputted ffom said N sub-sampling meahs,
executing an eliminating process for eliminating a high-order
redundant run length from the signal data of the N sub-bands based
on the determined scale factor, and 6utputting the processed signal
data of the N sub-bands; and |

25 a multiplexer for multiplexing the scale factor
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prc;cessed signal data of the N sub-bands is recorded on said w de

* band audi o signal recordi ng nedi um 34. A w de band audio
signal recording nmedi um - wherein a bandw dt h of
di vision and a nunber N of 25 di vi si on of bands of inputted w de band
audi o data are determ ned 91
106

determined by said fediindancy corﬁpressing means with the signél
data of the N sub-bands outputted from said N redundancy
compressing means, and outputting the multiplexed encoded data.
3. A wide band audio signal encoding apparatus
5 comprising:
encoding system controlling means for determining a.
bandwidth of division and a number N of division of bands of the
wide band audio data based on inputted signal information including
noise floor information and signal band information of inputted wide
10 band audio data, and determining the number of bits for
quantization in the predetermined natural number N of sub-
sampling means based on the noise floor information, respectiv'elyi
a sub-band dividing filter for dividing the wide band
audio data into signal data of N sub-bands having the bandwidth of
15 division and the number N of division which are determined by said
encoding system controlling means, and outputting the resulting
data; |
N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing filter
20 with the number of bits for quantization determined by said
encoding system controlling means, respectively, and outputting the
resulting data; and
a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said N sub-sampling means with the

25 signal information, and outputting the multiplexed encoded data,
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based on si gnal band information of the wi de band audi o data so t hat

*only a signal band included in the signal band information becones a
band to be encoded, wherein the inputted wi de band
audi o data is divided 5 into signal data of a predeterm ned natural
nunber N of sub-bands and sub-sanp@gd, wherein
a reversible data conpressing process is executed on at |east one

pi ece of signal data anong the signal data of t he N sub-bands, and
10 wher ei n encoded data gbtained by nultiplexing the

wherein said encoding system controlling means
determines the number of bits for quantization of each sub-band so
that a level, which is a predetermined decibel value lower than a

decibel value of the noise floor included in the inputted noise floor

5 information, is set as a minimum level of code quantization in each
sub-band.
4. The wide band audio signal encoding apparatus as

claimed in any one of claims 1 to 3,
wherein a bandwidth of a base band being the lowest
10 band of the N sub-bands is set to one bandwidth of 10 kHz to 48
kHz.
S. The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 3,
wherein a sub-sampling frequency of a base band
15 being the lowest band of the N sub-bands is set to approximately 32
kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.
6. The wide band audio signal encoding apparatus -as
claimed in any one of claims 1 to 3,
wherein a sub-sampling frequency of said N sub-
20 sampling means is set to approximately 32 kHz, 44.1 kHz, 48 kHz,
88.2 kHz or 96 kHz.
7. The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 3,
wherein a sub-sampling frequency.of a base band

25 being the lowest band of the N sub-bands is set to be equal to sub-
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Si gn\al data of the N sub-bands including the processed signal data is

recorded on said wide band audi o signal recordi ng nmedi um 35.
A wi de band audi o signal recording nmedium wher ei n
wi de band audio data is divided into signal 15 data of a predeternmn ned
nat ural nunmber N of sub-bands so that onl ¥%3 a signal band of the w de
band audi o data becones a band to be encoded,
wherein the signal data of the N sub-bands are each sub-sanpl ed, 20
wherein a [err]-[err] nodul ating .process is executed on the : si gnal
data of the sfigmBplpedocquensicsafdhe etingr bands.

8. The wide band audio signal encoding apparatus as

claimed in claim 2,
wherein the scale factors of said N redundancy
5 compressing means are each fixed at least in a unit of program of a
signal to be recorded.
9. The wide.band audio signal encoding apparatus as
claimed in claim 2,
wherein the signal data of a base band being the
10 lowest band of the N sub-bands is not subjected to a high-order
redundant run length eliminating process exeéuted by said
redundancy compressing means but encoded by a linear coding PCM
system having one humber of bits for quantization in a range of 16 |
bits to 24 bits. |
15 10. The wide band audio signal encoding apparatus as
claimed in claim 1 or 3,
wherein the noise floor information includes at least
one of the followings: |
information relevant to a background noise of a
20 recording studio and noise characteristics of a sound recording
microphone and a microphone amplifier;
information relevant to a sampling frequency and a
word length of the inputted wide band audio data; and
information relevant to noise characteristics of at least

25 one audio apparatus selected from a mixing console and an effector,
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wher ei n encoded data obt ai ned by nmul tipl exing the processed signal

data of the N sub-bands is recorded on said w de band audi o si gnal
recordi ng medium 25 107
36. The wi de band audi o signal recording nmedi um as

94

when the audio apparatus is used.
11. The wide band audio signal encoding apparatus as
claimed in any one of claims 1 to 10, further comprising:

an encoding dither signal generator for generating a

5 dither signal having a minute level for reducing an interference
between a quantization noise in recording sound and a quantization
noise in encoding by dispersing the interference, and adding the
dither signal to the inputted wide band audio data.

12, The wide band audio signal encoding apparatus as
10 claimed in any one of claims 1 to 11,

wherein the base band and at least one sub-band are
allocated so as to correspond to respective channels of multi-channel
of a further apparatus.

13. The wide band audio signal encoding apparatus as
15 claimed in any one of claims 1 to 12, further comprising:

a linear predictive encoder for reducing a peak
spectrum in a low-frequency region by executing a linear predictive
encoding process on the signal data of at least one sub-band among
the signal data of the N sub-bands outputted from said N sub-

20 sampling means.
14. The wide band audio signal encoding apparatus as
claimed in claim 13,

wherein a discrimination signal representing the fact

that the linear predictive encoding process .has been executed by said

25 linear predictive encoder on the signal data of a predetermined sub-
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clainmed in claim33 or 34, wherein the data

*conpressing process i s executed by at |least one of a linear
predi ctive encoder and an entropy encoder. 5 37. A wi de band
audi o signal encodi ng and decodi ng- apparatus conpri sing:
a wi de band audio signal encoding apparatgs, and a
w de band audi o signal decodi ng appar at us, wherei n

said wi de band audi o signal encoding 10 apparatus conpri ses:

encodi ng systemcontrolling neans for_ determning. a
95y band is attached to the encoded data by m%ltiplexing the

discrimination signél with the encoded data.
15. A wide band audio signal recording medium,
wherein wide band audio data is divided into signal
5 data of a predetermined natural number N of sub-bands,
wherein the number of bits for quantization for sub-
sampling of each sub-band is determined based on noise floor
information of the wide band audio data so that a level, which is a
predetermined decibel value lower than a decibel value of the noise
10 floor included in the noise floor information, is set as a minimum
level of code quantization,
wherein the signal data of the N sub-bands are each
sub-sampled by the determinéd number of bits for quantization, and
wherein encoded data obtained by multiplexing the
15 signal data of the sub-sampled N sub-bands is recorded on said wide
band audio signal recording medium.
16. A wide band audio signal recording medium,
wherein a bandwidth of division and a number of
division of bands of inputted wide band audio data are determined
20  based on signal band information of the wide band audio data so
that only a signal band included in the signal band information
becomes a band to be encoded,
wherein the inputted wide band audio data is divided
into signal data of a predetermined natural number N of sub-bands,

25 wherein a scale factor for redundancy compressing is
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bandw dt h of division and a nunber N of division of bands of the

‘W de band audi o data so that only a signal band included in the

signal band information beconmes a band to be encoded, based on 15

i nputted signal information including signal band information of

I nputted wi de band audi o dat a; a sub-band di vi di ng

filter for dividing the inputted - vmgge band audi o data into signal
data of N sub-bands havi ng t he bandw dt h of division and the nunber
N of division which are determ _ ned, by said encodi ng system

control | i ng we@@tgrnuﬁgd by deteczim@atalgngl pﬁekr evel within @apeedetermined

time period of at least one piece of signal data among the signal data
of the N sub-bands,
wherein the signal data of the sub-sampled N sub-

5 bands are converted into encoded data through exclusion of a high-
order redundant run length by said redundancy compressing means
based on the determined scale factor, and

wherein encoded data obtained by multiplexing the
scale factor with the encoded data outputted from said redundancy
10 compressing means is recorded on said wide band audio signal
recording medium..
17. A wide band audio signal recording medium,
wherein a bandwidth of division and a number of
division of bands of inputted wide band audio data are determined
15 based on signal information of the wide band audio data so that only
a signal band included in the signal band information becomes a -
band to be encoded, |
wherein a number of bits for quantization in a natural
number N of sub-sampling mealjis is determined based on noise floor
- 20 information of the inputted wide band audio data so that a level,
which is a predetermined decibel value lower than a decibel value of
the noise floor included in the noise floor information, is set as a
minimum level of code quantization,
wherein the wide band audio data is divided into

25 signal data of the N sub-bands having the determined bandwidth of
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N s‘ub-sarrpl I ng means for sub-sanpling the signal. data of the N
* sub- bands outputted from said sub-band dividing filter,

respectively,

and outputting the resulting data; 25 N

redundancy conpressi ng nmeans for conpressing

108

10

15

20

25

signal data by executing a prggdeterm ned reversible redundancy

division and the numbeér N of division,

wherein the signal data of the divided N sub-bands are
sub-sampled by the determined number of bits for quantization, and

wherein encoded data obtained .by multiplexing the
signal data of the sub-sampled N sub-bands with the signal
information is recorded on said wide band audio signal recording
medium..

18. A wide band audio signal encoding and decoding
apparatus comprising:

a wide band audio signal encoding apparatus; and

a wide band audio signal decoding apparatus,

wherein said wide band audio signal encoding
apparatus comprises:

encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on
inputted signal information including signal band information of the
inputted wide band audio data;

a sub-band dividing filter for dividing inputted wide
band audio data into signal data of a predetermined natural number
N of sub-bands having a bandwidth of division and a number N of
division determined based on inioutted signal information including
signal band information of the wide band audio data, and outputting

the resulting data;

REPLACEMENT SHEET

06 AUG 1999

j@' RN O B




corrpréssi ng process on the signal data of the N sub-bands out putted

fromsaid N sub-sanpling neans, and outputting the processed si gnal
data; and 5 a multiplexer for multiplexing the signal
data of the N sub- bands outputted from said N redundancy conpressing
means with the signal information, agd outputting the nultiplexed
encoded data, and wherein said wi de band audi o
signal decoding 10 apparatus conpri ses: : a :

dernul ti pl exer for demultiplexing signal data of a . .
N sub-sampling means for sub-sampling the signal

data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;
N redundancy coxﬁpressing means for determining a
5 scale factor by detecting a signal data peak level within a
predetermined time period of the signal data of at least one sub-band
among the N sub-bands outputted from said N sub-sampling means,
executing an eliminating process for eliminating a high-order
‘redundant run length from the signal data of the N sub-bands based
10 on the determined scale factor, and outputting the processed signal
data of the N sub-bands; and
a multiplexer for multiplexing the scale factor
determined by said redundancy compressing means with the signal
data of the N sub-bands outputted from said N redundancy
15 compressing means, and outputi:ing the multiplexed encoded data,
and
wherein said wide band audio signal decoding
apparatus comprises:
a demultiplexer for demultiplexing signal data of a
20 natural number N of sub-bands and noise floor information from the
multiplexed encoded data;
N redundancy 'decompressing means for
decompressing Signal data of the N sub-bands respectively by
executing a redundancy decompression process on the signal data of

25 the N sub-bands based on the noise floor information, and
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“natural nunber N of sub-bands and signal information including a
> scale factor and signal band information of each sub-band fromthe

i nputted encoded data; 15 N redundancy deconpressi ng
means for deconpressing the signal data of the N sub-bands
respectively by executing a redundgncy deconpression process on the
signal data of the N sub-bands demul ti pl exed by said demul tipl exer
based on the scal e factor of each sub-band within a predeterm ned

ol TS e T SRR S S0
N over-sampling means for executing an over-sampling
process on the signal data of the N sub-bands outputted from said N
redundancy decompressing means, respectively, and outputting the
5 processed signal data of the N sub-bands; and
a sub-band combining filter for combining the signal
data of the N sub-bands outputfed from said N over-sampling
means, and outputting the combined wide band audio data.
19. A wide band audio signal encoding apparatus
10 comprising:
encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on .
15 inputted signal information including signal band information of
. inputted wide band audio data;
| a sub-band dividing filter for dividing the inputted
wide band audio data into signai data of a predetermined natural
number N of sub-bands having the bandwidth of division and the
20 number N of division which are determined by said encoding system
controlling means, and outputting the resulting data;
N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;

25 redundancy compressing means for compressing
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sanpling frequency of each of said N over-sanpling nmeans based on

t he signal band information, executing an over-sanpling process on

the signal data of the N sub-bands outputted fromsaid N 25 redundancy
deconpressi ng neans at the determ ned respective over-

109- 111 100

signal data by executiné a predetérmined reversible redundancy
compressing process on the signal data of at least one sub-band
among the signal data of the N sub-bands outputted from said N
sub-sampling means, and outputting the processed signal data; and
5 a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said sub-sampling means and said
redundancy compressing means, and outputting the multiplexed
encoded data.
20. A wide band audiq signal encoding apparatus
10 comprising:
encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data based on inputted signal information including
noise floor information and signal band information of inputted wide
15 band audio data, and determining the number of bits for
quantization of a predetermined natural number N of sub-sampling
means based on the noise floor information, respectively;
a sub-band dividing filter for dividing the wide band
audio data into signal data of N éub-Bands having the bandwidth of
20 division and the number N of division which are determined by said
encoding system controlling meéns, and outputting the resulting
data;
N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing filter

25 with the number of bits for quantization determined by said
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sanpling frequencies, respectively, and outputting the processed

“signal data of the N sub-bands; and 5 a sub- band
conbining filter for conbining the signal . dat a of the N sub-bands
outputted fromsaid N over-sanpling: means, and out putting the
conbi ned wi de band audi o dat a. 101 :

10

15

20

25

encoding system contrdiling means, respectively, and outputting the
resulting data; |

N redundancy compressing means for compressing
signal data by executing a predetermihed rew}éfsible redundancy
compressing process on the signal data of the N sub-bands
outputted from said N sub-sampling means, and outputting the
processed signal data; and _

a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said N redundancy compressing means
and the signal information, and outputting the multiplexed encoded
d&ta,

wherein said encoding system controlling means
determines the number of bits for quantization of each sub-band so
that a level, which is a predef:ermined decibel value lower than a
decibel value of the noise floor included in the inputted noise floor
information, is set as a minimum level of code quantization in each
sub-band. |
21. ' A wide band audio signal encoding apparatus
comprising:

encoding system controlling meéans for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on
inputted signal information including signal band information of

inputted wide band audio data;
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a sub-band dividing filter for dividing the inputted
wide band audio data into signal data of a predetermined natural |
number N of sub-bands having the bandwidth of division and the
number N of division which are determined by said encoding system
controlling means, and outputting the resulting data;

N sub-sampling means for sub-sampling the signal
data of the N sub-bands outputted from said sub-band dividing
filter, respectively, and outputting the resulting data;

redundancy compressing means for executing a
predetefmined reversible A-Z modulating prbcess on the signal data

of at least one sub-band among the signal data of the N sub-bands

~outputted from said N sub-sampling means, and outputting the

processed signal data; and

a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said N sub-sampling means and said
redundancy compressing means, and outputting the multiplexed
encoded data. | |
22. The wide band audio signal encoding apparatus as
claimed in claim 19 or 20,

wherein said redundancy compressing means
comprises at least one of a linear predictive encoder and an entropy
encoder.
23. The wide band audfo signal encoding épparatus as
claimed in claim 22,

wherein said redundancy compressing means
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comprises at least one of a linear predictive encoder and an entropy
encoder, and

wherein said multiplexer multiplexes a discrimination
signal representing the fact that the redundancy compressing |
process has been executed with the multiplexed encoded data.
24. The wide band audio signal encoding apparatus as
claimed in any one of claims 19 to 23,

wherein the bandwidth of the base band being the
lowest band of the N sub'—bands-ig set to one bandwidth of 10 kHz to
48 kHz. R
25. _ The wide band audio signal encoding apparatus as
claimed in any one of claims 19 to 23,

wherein a sub-sampling frequency of a base band
being the lowest band of the N sub-bands is set to approximately 32
kHz, 44.1 kHz, 48 kHz, 88.2 kHz or 96 kHz.

26. - The wide band audio signal encoding apparatus as

claimed in any one of claims 19 to 25,

wherein a sub-sampling frequency of said N sub-
sampling means is set to approximately 32 kHz, 44.1 kHz, 48 kHz,
88.2 kHz or 96 kHz.
27. The wide band audio signal encodiﬁg apparatus as
claimed in any one of claims 19 to 26,

wherein a sub-sampling frequency of the base band
being the lowest band of the N sub-bands is set to be equal to sub-

sampling frequencies of the other sub-bands.
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28. The wide band audio signal encoding apparatus as
claimed in any one of claims 19 to 27,

wherein the signal data of the base band being the
lowest band of the N sub-bands is not subjected to a high-order
redundant run length eliminating process exec;uted by said
redundancy compressing means but encoded by a linear coding PCM
system having one number of bits for quantization in a range of 16
bits to 24 bits.
29. The wide band audio signal encoding apparatus as
claimed in claim 20,

wherein the noise floor information includes at least
one of the following:

information relevant Ito a background noise of a
recording studio and noise characteristics of a sound recording
microphone and a microphone amplifier;

information relevant to a sampling frequency and a
word length of the inputted wide band audio data; and

' information relevant to noise characteristics of at least
one audio apparatus selected from a mixing console and an effector,
when the audio apparatus is used.
30. The wide band audio signal encoding apparatus as.
claimed in any one of claims 19 to 29, further comprising:
| | an encoding dither signal generator for generating a

dither signal having a minute level for reducing an interference

between a quantization noise in recording sound and a quantization
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noise in encoding by dispersing the interference, and adding the
dither signal to the inputted wide band audio data.
31. The wide band audio signal encoding apparatus as
claimed in any one of claims 19 to 30,
wherein the base band and the sub-bands are
allocated to respective independent channels.
32. The wide band audio signal encoding apparatus as
claimed in claim 31,
wherein the independent channel to which the signal
data of the base band is allocated is set to a main channel.
33. A wide band audio signal recording medium,
wherein wide band audio data is divided into signal
data of a predetermined natural number N of sub-bands so that only
a signal band of the wide band audio data becomes a band to be
encoded,
wherein the signal data of the N sub-bands are each
sub-sampled, “
wherein a reversible data compressing process is
executed on the signal data of the sub-sampled N éub—bands, and
wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said wide
band audio signal recording medium.
34. A wide band audio signal recording medium,
wherein a bandwidth of division and a number N of

division of | bands of inputted wide band audio data are determined
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based on signal band information of the wide band audio data so
that only a signal band included in the signal band information
becomes a band to be encoded,

wherein the inputted wide band audio data is divided
into signal data of a predetermined natural number N of sub-bands
and sub-sampled,

' wherein a reversible data compressing process is
executed on at least one piece of signal data among the signal data of
the N sub-bands, and |

wherein encoded data obtained by multiplexing the
signal data of the N sub-bands including the processed signal data is
recorded on said wide band audio signal recording medium.
35. A wide band audio signal recording medium,

wherein wide band audio data is divided into signal'
data of a predetermined natural number N of sub-bands so that only
a signal band of the wide band audio data becomes a band to be
encoded,

wherein the signal data of the N sub-bands are each

. sub-sampled,

wherein a A-Z modulating process is executed on the
signal data of the sub-sampled N sub-bands, and

wherein encoded data obtained by multiplexing the
processed signal data of the N sub-bands is recorded on said wide

band audio signal recording medium.
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36. The wide band audio signal recording medium as
claimed in claim 33 or 34, '

wherein the data compressing process is executed by
at least one of a linear predictive encoder and an entropy encoder.
37. A wide band audio signal encoding and decoding
apparatus comprising: '

a wide band audio signal encoding apparatus, and

a wide band audio signal decoding apparatus,

wherein said wide band audio signal encoding
apparatus comprises: |

encoding system controlling means for determining a
bandwidth of division and a number N of division of bands of the
wide band audio data so that only a signal band included in the
signal band information becomes a band to be encoded, based on
inputted signal information including signal band information of
inputted wide band audio data;

a sub-band dividing filter for dividing the inputted‘ '
wide band audio datél into signal data of N sub-bands having the
bandwidth of divisioh and the number N of division which are
determined by said encoding system controlling means, and
outputting the resulting data;

N sub-sampling means for sub-sampling the signal.
data of the N sub-bands outputted from said sub-band dividing-
filter, respectively, and outputting the resulting data;

N redundancy compressing means for compressing

—
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signal data by executiné a predetermined reversible redundancy
compressing process on the signal data of the N sub-bands
outputted from said N sub-sampling means, and outputting the
processed signal data; and

a multiplexer for multiplexing the signal data of the N
sub-bands outputted from said N redundancy compressing means
with the signal information, and outputting the multiplexed encoded
data, and

wherein said wide band audio signal decoding
apparatus comprises:

a demultiplexer for demultiplexing signal data of a
natural number N of sub-bands and signal information including a
scale factor and signal band information of each sub-band from the
inputted encoded data;

N redundancy decompressing means for
decompressing the signal data of the N sub-bands respectively by
executing a redundancy decompression proceés on the signal data of
the N sub-bands demultiplexed by said demultiplexer based on the
scale factor of each sub-band within a predetermined time interval,
and outputting the resulting data;

N over-sampling means for determining an over-
sampling frequency of each of said N over-sampling means based on
the signal band information', executing an over-sampling process on
the signal data of the N sub-bands outputted from said N

redundancy decompressing means at the determined respective over-
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sampling frequencies, respectively, and outputting the processed
signal data of the N sub-bands; and

a sub-band combining filter for combining the signal
data of the N sub-bands outputted from said N over-sampling

means, and outputting the combined wide band audio data.
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