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A .nmusi cal tone generating apparatus provided in accordance with the present
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obt ai ned based on the fornmula (11). The construction of this difference
data generating circuit 11 is identigsa1¢poddwd of a |inear-phase FIR
fizlter. The difference data D(n) outputted fromthe adder 22 is supplied to
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- supplied to the other input term nal of the adder 31. As a result, the
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of the thus stored difference data [err] is shifted fromone stage to
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t hus ouf Bt B dor ? etsﬁ@"% [?BPF"&‘@? taRFgis puppiadipan aider 139 yhess joufputds ¢ t9ian inpaig
whi ch del é §‘"‘LaH§ a§l§ é?’@‘h??é“@ﬁ‘t"a appatpl hBl"rﬁcé f’Fn% A ortpubef dhisorkediut s
the del aye] 3 % dde Adad 19 g9 seﬂ%’%@f’% fo theby lé:‘Fl%ﬁ“'éees
for exanplt '8"'?‘%’§tf°§ 28 %?B@d‘iﬂad BRlp gt FR- e B dd’F‘iavFéﬂ‘"BVp el

si gnal [err] The subtractor . 109 subtracts the output of the delay circuit
108 fromthe second difference data D2 @ind outputs the result of the
subtraction to an output termnal T2.. In Fig. 13, that portion of the
circuit which conprises the aforesaid delay circuit 108 and subtractor 109
and is denoted by a reference nuneral 110 is a well-known nodul ati on



36 circuit of Fig. 13 may alternatively be constructed by an anal og
‘circuit. In this case, the ADC 1 may be interposed between the DPCM 110 and
the output termnal T2 so that an ALEkﬁf7;$§Fé out put bits can be used. The
data thus obtained at the output ter dl L stored into the menory M or
transmtted to a renote termnal (not shown) through a transm ssion |ine.

Fig. 15 showsg pal’16Which fPim BVeRSING shitbidd BitaS2Rb &6 a%E%ugﬁg i EI:QEHR fb ?epﬂ:HLcQHt
data of the b lsfghdi F1.0fhe fafotbeaid DPEM: dofmBautekdd 11415LP@Hed\da btbr 1191aRA D88 dekrbaligtor.118
suppl i ed Wi tohnsfituf® Qldat8 Sxpd3hderl Gtcait Y90t 61tnidbRbdaeAt | cal 1 n val ue and sequence to
the data out puiremeka térmpressib® ciltult PIdE skowh W M 13 dandbestoRy oRBDECNIM 10} FoweRs tHe @iRcufe
Fig. 13. #haosccmpe b invaiictita compritda @edityes: DFCM at@ cornectaeBURASS @l hoieve further
suppl i ed t o coiigredsiop uft datacdsshoval in Fig. 1t It & dpparent thet the shetlit 200¢ia Fid. 05 isttbe @foditiétto
sanpl i ngs nwele safially toenedisd DPCM demodidetors tldplal ie durhimr toltis DRGMIT10tiethisicasl Alda3 edch
fed to an adtite delf cirduis d05artdpUit may keuppdified csuttothal dhisl ingutted thesid is IdbByssif byt 2re
sane const r getplingtimes (8 heriod of tye edualdeiwo peABIs 46the fong-signal F(B), 3misaropling timesolh perfed s
del ay ci r@uicf ime snupldo thige Fﬂ‘ﬂ'@é of e tone signet ER). erirporeyFarthegmael dach of therdelsy circuits 198
data fed t o 2nhetSimaybe modified syah thatalatamputieg dbpsto is tolaved @y fracsameling fimes. thies sempling
constitute AMPPENVMSRDJU at or 114 f or producing a first repr oduct i on dat a
which is i d%?‘?E"F b° "Be"tt " °§‘é’66‘ "WW‘%F‘*@‘R&‘@H 1o B e fir

roductlon

ar ff laérés %ﬁ the input
Suppl | ed 1t50 m n(”f\eé: pf D 1 e er conv | oal{secon ‘Frsé nverted
ci roui t 105} ng .ng o5 hed e ?o
50 the adder; 9 WERY wir@m
The afores al @Mhecp,_rp@qloy
11rfor p{aO%Cdunﬂereof %ﬁ%f)iﬂ dEi8 o QYIS eOIPCB 0 eﬁ%,%tsvxéal cﬁn@raﬁoﬁ ae&%% 'sﬁ@ler 58 tﬂahe.e

f i rst differcraser hetlrcblios THE bs SIRPIEL. £ Bt doniprdsitn lablit 1084 df ws%mwainedt ik Ghugn
LPC denodul abftitudd Sy wéPIHT 0 anehé spddimasecond reproduction data R2 into a
t hi rd reproductig. a9 shdas a sigal veprotiting Sedticefot lepratiucing tHoliéhe S IFe torfl #Hscbulpidt. dathiDa2
LPC denodul at the daid Grite asctisn ofFig 180N Figr 18; tHeURCaw®mbduliitor 318) Wi ALAC kdbrgodulafor 1157, andl N
Fig. 16, #shehesBACOt0chrs syplaitychoartetion indbis ardRbetveers thp pipitetekmiinal Taane dickeoutpli @midab T4
out put i s f dbe tiala B2 supplied id e ipntatermirfal B3 igifirst canverte@ By thefLPC liemsduator 118 into & first
const r uct i omepelugtibmdatepf11twhish IsHdSni@Btodife dafad@11 stRwn MrFig (18. Jhe firstfreprérugtion date B tis
103a i s suppien e@hV?rt?d tbh ¢he At BE demadylatop 117 dntey g srsand; repredyetion dlate a2 whigh is itlgntichl dnthe
data R2 to tperletda %ﬂwe '"t'ﬁ% 1§hTh9dhqsé>BP6€HJ%q°?fl9rf eRferugtiorsiatg 12 frcfusthep Fenverted d
sanpl ed 4t ptggn a“ PR3f° dp gipein hp eoprogiried dpne signa 51 wieh Is takerpiram the gutgys 4
Bl to the Dﬁ@“ @&PPEZE"B?H'F‘%P]%M‘? PHE demepyizier 'qAeepsinge @ et expandgs giryly

| 5P f
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series to a‘;rmltl }6?1 Lg&dﬂﬁ‘é’cteﬁmé &'t&ﬂing of ﬁl@fdé\ayaércﬁmwgo ttht d ﬂst daﬁgren oldataD21
appar ent  t @t mdidpfie d%y%%ééﬁ"cu&@ﬁ‘bn to bdifg sudpedTidSHle daRy Bt fia5e thel BeffidnEA B&Y d valub Y
connect eds DB(Mad eread isaded foSsuld 4 vaIte! thbt dlBwsandIRIent eniphesidaPsEMatk k6 bé Bridctal it the
case. Al so, Pergh22)fthé Feasateltgythe fifst tifféréncd Qiata a2d i<l hbltighay b ehendaifiéiére h will abw be
t hat dat a i dpsstiteddt i aesumbdhdrs thelicthafireictiffeyen@ndagacidey lincregsdsiatre song@antpats.i o thisadase, if
time equal the firshdiffgrece dala DAT istrhllipiedibe aspejiivient de(resppnding e thargtd of frgreaserthsedt arior
peri od 10 ofo appkratiopdpithé delay dirbuitcl@5, heer diffsrhycedfetwehethe owreenigiiftprente dafat D21 andthe nwiput.
Fur t her nose of badblaotircuih E05checengescimatiani Assa 2ed. tip @ffidiaRy hgonpeessiniofidatads impedyed.
that data i ﬁb‘ﬁt tha goaffigientcd may e gatprayned imgecordgnce wifhine il of vadation of fhe differenep iditp g
ti mes or noiP&l apd i isprafarsabie s dherepfticiant APh waripdyyiithe (Bpse\ef fime. fovie-178. tﬂ%@ﬁ'?ﬁ"ﬁfe‘@”
with ref er ek aitgnafivelysbe oppnegied toj e optput ﬁ?'@'"a'fé‘he tdqiay gifsuit 105. jn thie caggy

104 are ser ing’P °<9'8‘ﬁ é%f"%‘&""rdr?‘t‘ﬂ?u quteyt tgayinal 12 i Stared e, a mermany ;\% r}%

and the d8tpl iﬂﬁfp "e§ *?jﬁ?'&"’?—‘i‘%ﬁ B0 108 of FEnd h%“bﬂ °’f 'Fs ,
first conveF? sasqlgna r ucn Ie] T on oﬂﬁs trrelgr I?:IEPC nal

furth

s 55&5;3»%?& L B e
termnal J2 Qa rst ik eﬁwé‘é‘ aanb.@n ﬁsesr}ﬁ.m ﬁ&' #bﬁ

termnal. ’ V\Zﬁﬁ ttﬂ%l’e‘ﬁ'orﬁﬁ?{ ﬁi&ggfgiﬁlﬂﬁher HCQS §&Hmté340 120?1tp512te|1n§naptfaf"515 %ﬁgtg nmél)'fohgjet

PLPC 107 priggsy éieuiPfibRE it b bitB@ (drQnd g Lo ddiae! circhin 616t 10 aiumbiRH By théQobtlidont A
nunber of Dbipkior® agbit@tionad Mo adiieVNsC thelfirke ddriddllatibh dats R EsitputtalitroMRs AILPCQdmodulator
becones smaller, so that the circuit of the LPCC 104 can be sinplified. A

data conpression circuit 100d of this en‘qul ment |s thus constituted by the
PLPC 107 and the LPCC 104. Fig. 19 shows si gnal reproduci ng section for
reproducing the tone signal F1 fromtheé output data D12 of the data wite
section of Fig. 18. In Fig. 19, the LPC denodul ator 118, the PLPC



sanpl ed data F2 shown in Fig. 18. The thus obtai ned second reproduction
data R12 is further converted 30 into an analog formby the DAC 10 to
obtain the reproduced tone signal Fgpwhivelash 81t aken fromthe out put

térmnal T4. The LPC denodul ator 118 and t he PLPC denodul ator 117
constitute a data expander circuit -200d of this fourth enbodinent. Afifth -
enbodi ment 189 istthen donverted biothe WP Hermpdulatbrel 18 intce pdsendl reprodycionfdate dige whiclyis identical? O
and 21. Theo therremplpdyiaia F3-Thefhps pliained geqoprbrepraghtion datarRag ds furiter cenvertsd b thedthCoy
the ADC 1 iRm0 rqoalegfepn o pbiiithe rerodyced ipnecsignal £1 whlghis dkprhirass be autpyy termiaal THCC
104 to obtain %‘?@F%T‘sﬁt?ef%’t"@rf%"'d%ﬁd sppill noyRegdegripad fference data D2

ircul Sp, sty

5 Ltfrzé;t;;cg ient ZEEEW { ol gt@gt?‘ gtt%f
PLPC 107 Offun ei?:{ f% n an be expr :gg asf Iow 8’Ijnr?sﬁe‘i IHG\E " kS gafe trar!Sfer
connect ed to Ut cermona the del ay ci rcwt 105 so that the first
di fferenge data D21 Is multi plled by,a coefficient A prior to being
supplied to the delay circup} (3295« %e gogfMi cient A ppgya value 40 of near
"1" and is set to such a val Ue that Aad | o's an effi ci ent conpressi on of data
to be effected at the PLPC 122. The reason why the first difference data
%& i's mul td,p) kegzdy Hbe coefficient A will now be described. It is assunmed
here thajs the first difference data D21 increases at a constant rate. In’

t hi s case, AnfovérirahéférJincttinfof 16 artGieshdad m Hg242 is hertithd dxplebedady a coeffi ci ent
corresponding to the rate of increase thereof prior to application to the
delay circuit 105, the difference between the current difference data D21
anvt he out put 45 of [tthe- (tql(a:y]q:nrculztz(ag(ﬁ becones smaller. As a result,

the effi®i ency of conpression of data™s inproved. Thus, the coeffici ent A
may be deternmi ned knlaec@®daice B Ai{e)t he Byatx) af, (i ation of, the)

di fference data D21, and |t Is preferable that t%'ue coefficient A be varied
with the | apse of &i fres Pp(#dg- Rol{zthd muPyi(zliler 123 nay al.téenatively be
connected to the output termnal of the delay circuit 105. In this case, If
the secofid differefck dalB1022{dbraiPpdd)dt + Be (@t put termnal (22)is stored
into a nenory, the coeff|C|ent A need be 50 stored into the menmory

si mul t aneousl Mas ﬁ%a é ¢ J“%&%gg % G%E'b% (ARAS R qioTolel @En&.,)l S
consti tut e@nd)&Z)t f %&l i nt Qhe{B c{igﬁ in b morgs&bﬂtﬂ@ herefor to
I epr 0ducCiyNGerids ke Rmd Eont sgo qdi ment for reproducing the tone signal F1
from t he dat ardemGid@6)as &Qf’ar@b{;pi&é" SxaﬁthéQ b the SvBXANMPankBr fEﬁe@ien of tho clrdlit 'shdin idfig.
the data supowssr k RiltB @ppariitihat i tHinélét funkifoni ciin 66 BpRksteaby Biiriods Bhd?Gormulas. Also,
dermodul at onnelokbuits Bricem &, for &xainpis GRjs A0 UG] 18GRAd B@EaR RZbdMd KaBed dh thekamb icorzbpt! O
t he 55 af or esmsitth binbaiimedi df the lireargien dlithhaw bdbscribbrewiRlretaenterimEeyd. 2¢ 26125 | S
siml ar 40 t Ithe RinPGigdsl Fi efplidd tg the iputtaimirdi T1f i@ cawériea b fhio ADCI1rintd thatsarapled data F2
mul ti pli er whigihisi fisstcompressedbly the DPLIM 10 topabtaint &finsti aombreésed dith @31.r¥jbe first eamprasged)
of t he del agtadidt dusuppied @o s pradictian datacgenrratipe cirquisr1 32 Hre thie rprdiiclionodata: greasreténg zpircuit
Ui t 11633 shenfirptt doppieased 1sipta t3d it deldypd oY dhet serallycopiected daﬁipF'fCé@t 108mr to010Bhe
ad er 115. OF’fﬁ’étstF these dRiyRireHita -l Hat'@ "RE'R"eSlHV ?ff'fé‘t!l'tsf '?'dPan Fné "F“'W@'s 1331 to
denodul afor 3?1@ respectiyely Theyrpsulia gf *B&’ef "‘195'“‘{“ pgders 134—"

oo e S S ”ﬁ%@t@f T

further conver 'nt 0 an ana
reproducgdpt qne si gpal =Hl V\@?Ch is taken fromthe output term naI T4.
Mbdi fi ed forms of "the®above Tifth enmbodi ment will now be described. 5

Fig. 22 agahd paows dragaéenepﬁtirn ot B2 BREME Ishistidbibr 35 BhBitute?d mdbifRdA0APE 136. The
downst r eame@nd Enpfisbed kiatal 032 18 then sépplied?o QR nchdd 166 WhRE R1aY SonpnSeslifiélafdkd) Rutfian
Fig. 20 andndh&Ck te3dnahRFaRestsiet, N bé AR tBinrese@l Ant A diplit dffthe SHcodb? 3ot
t.he del ay dkérCwdnt tn&%tput[taﬁ\rn]u(fz)anatsdm{nar indo(ZherfidiP BiNrdnSHIRRCH iawShdte tefnikdlan the

bl ocks 130 abvel cilchit, Bs OPEMANG freifibdl ARG B%ind BRKEE T138166hs @RS aliRtaSPPOSsHA dirah
fol |l ows: [ HRRpfthiSebodimeat.al | transfer function of the circuit shown in Fig.
22 i s theref ome deteDas sarisd padadicaly, pbNavn Iri Ejg.. 252 B- fyadhronid®- with)theatode 2igna( €). Anbow
ci rcuits f thersiok, lfeselde otibp ewtent/data/DY reat he pebiced oo tmeé data (GB)ated("271)"2'nd"p"
(22). THes eeriods bafdre egurentdatd B Eetpradistionatacieneraling circhip w2 15 eonprugted Pased aeithean
t her ef ore gbaye concepteand ivar adngiatetdoprelictiomdatd EXZevenheloss diisaluedaiiecoyaent differpncd slatg.
The f or'mul &31 299“_'“96“ sopfficigftsabi ?f?p osPechuelyip PrRer Yplugs, B will ey apprecigtpd, fhatsihg more
function offietdgldy Cirqutg, qs & BiRYidednthescigser sothe gestRat date P31 iy predigion SRI8 YL RecomAst
‘the transfer function can be expressed by various other formulas. Al so, the
circuits shown in, for exanple, Figs 13,4315, 18 and 19 can be nodified
based on the same concept. A sixth enbodiment of the invention will now be
described with reference to Figs. 24 to 26. 35 The tone signal F1
applied to the input ternminal Tl is converted by the ADC 1 into the sanpl ed

I F——.



which is first conpressed by the DPCM 410 to obtain a first conpressed data
D31. The first conpressed data D31 is supplied to a prediction data
generating circuit 132. In the predi 69{&&1&@1 generating circuit 132, the
ffirst conpressed data D31 is del aye he serially connected del ay
circuits [err] to [err]. Qutputs of these delay circuits [err] to [err] are
mul tiplied Ry, @Reéidsol toeitb Tulréht ldhta L1 [tRY blediBiion Mdiat iRl ik, &heS ik e bificiehBy of data
[err], respaﬁ,tp\—ééad,ryofthimdﬁ.asulﬁwaebe&,h@s respective mul t | plications are
added t oget hen ot bfdetsidiaing the @bdiflcientd B tod, will.now bOdesbivad.n a prediction data
FY2 which is Suppletiernts 0, & 5udé Baatnded 1y a Shetc mbhsdas iafeuldbd dsddfitied ARdsgmihd1e
predi cti an taittise rbspactive vameb hidhc seriescoitiatel DBf @s:ence data D31 to obtain a second
conpressed data D32. In this case, each of the coefficients [err] to [err]
is smaller yhways 1, vane est-abl i shes the followng fornula (23): [ERR] The
prediction data generating circuit 132 and the subtractor 135 constitute a
modi fi ed PLA® modiied PHRC $36derieaendenty pltests sachcbhdimZeriss.pamplisn suppl i ed to an
encoder 188, which may corrpri ses the afore Huf f man encoder or the
Shannon- Fano encoder, to b [yt er, corrpressed “And @n out put of the
encoder 138 is 50 taken f (9m Lﬁ"bﬁt terminal T2¥8d is witten into a
menory or transmtted to ay 1t Q@nal I.r_1 t he_above circuit, the DPCM
, nodified PLPC 136 and nco&b“‘ R54%tiTute & ddrd conpression
circuit 1Dof of this embodinent. The data D31 varies periodically, as shown
in Fig. 25, in synchronismwth the tone signal F1. And therefore, the
val ue of the current data D31 can be predicted.,fromthose data generated
" Qr) "2", ... "p" 55 periods before the current data D31. The prediction
dara genggating circuit 132 is constructed based on the above concept, and
can generate a prediction data FY2 very close in value to the current
difference data D31 by set ¥ip0j & ¥ 0pf f¥Y gheqts.deprinle gerr] respectively
to proper values. It will be appreciated that the nmore tf2 delay circuits
105 are provided, the closer to the current data D31 the prediction data
FY1 becomesAndliferefors,Haub-chitalaidBslofBh,; tAiyd, drddefioddas ey td Q.1 ) Fespectivelycihé cabificient®Bil
t he predi ctfodpcatdieabitdd byssolvinb @ nbrimghegpatipinef apdther gitecrplatioh wligh & obtainpd kased, am
of the nodified PLPC 136 becones. A nethod of determ ning the coefficients
[err] to [err] will now be descwrtbed. The coefficients [err] to [err] are
determ ned using a stati strj: #retEodf: j her eundey, descri bgglig) Assum ng 5 t hat
the respéttive values of the sekrfes 'of data D31 are: [ERR] , the nodified
.PLPC 136 i ndependently affects each of mtine series, nanely, 10 [ERR] 15

20 [ERR] 25 d the .t aut o- ons of [err] to [err] are

defined as [e ﬁpﬁc'fﬁ’g{yr‘f’e npyt SEyiER ¥y ! g’lsﬁlspﬁt' %lhEB'r@\"'fslsE‘{'w é’ “err] to [err]

can be obtained by solving a normal equation of another auto-correlation

whi ch i s obt a ed on: fiq@[ , the input serigs [err]

is first split '%(rjftjoa‘fhe 9r'6 E sho&ﬁ g@l ow? ™5 [ 40 Then,' an

aw correl atyy og\AH;d:ch’ul at gl #\/I;H1 rgerip_igtygglt e,a,ch,,q;J above fofnul as
e nd

50 [ERR] 55 “wher € | rue auto-Eorrel ation [err]
|s .obt ai ggd by summing the above aut o-correlations: 14 EP 0 177 934 B1

. | > (25)

45

Ym-1,3(3=0, 1, ...d) = ¥Ym-1r Y2m-1r ¥Y3m-1r ¥ (T+1)m~1/

Then, an auto-correlation is calculated with respect to each of the above formulas as:
50

J-n . .
I’ z ri j yl,j'f‘l’l sna (26)

66
where; i = 0, 1, ..m-1

And a true auto-correlation T, is obtained by summing the above auto-correlations:

14



[.ERR] And therefore, the coefficients [ferr] to [err], which render the data
D2 mnimumis obtained by solving the next normal equation: 15

[ ERR] (28) 25 The above cal cul ati ogpigs1Emasey ent to the foll owi ng
procedure: First, [err] is obt ai ned based on: [ERR] Then, [err] is obtained
as: 35 [ERR] where; n = .p It is also well known that a |linear sum
of positive finite auto- corﬁl atl ons is positive finite. And therefore, 40
a denodul ati on system-+{see g._26) using the coefficients [err] to [err]
is stable. Thus, the ctnclitt.sHawmin Fig. 24 can achi-evel27Lkonpressi on of
data nore effici ently than f‘h‘bse shown in Figs. 13, 18 and 20. Fig. 26
shows a*®si gnal reprodum ng section for reproduci ng the tone signal F1 from

t he conpre sed a The data D3 lied to the input terminal T3 is
decoded b %‘3 e‘f"ﬁ%@“ﬂ '?1tt?)L "”P'F'i‘?f‘ E\?é*ﬁrdﬁﬁLP(?tT'B'ﬁ‘”’M*p okieleq LRRSAVIRG e <
supplied t® "'?;1 38 140. The decoder 139 may be a Huffrman decoder or a

Shannon,, Fano rde&od‘gr An out put__of s adder 140 is supplied to a
predi ction datfaXrgerer at-k ng--m-rcutg, 141 b4 tlhe sa rgEnstructl on as the
predi ction datja~gergrating circuit 1 t putf of the prediction
dat a generatirg¥8i FeuFn 141 is suppl dep {140 to forma second
eproduction cata R32. Mp this case, 0 and the prediction data
g€ner at isng ci rjcli t 14\1 constituteta derfodul at or 142. -The so
second reprodyction date R32 is then t hg DPCM denodul ator 114
into the reprddiced sarrpﬁ\ed Mdata F2 li*ed to the BAC €38) And
the reproduced tone signals F1\ s outpyttedifromfhe OAC 10 through the
oytput termngl T4. The decbder 139,11y C*dgnodul at or 142 and DPCM
demodul @ or 114, constitute a° ata“g pgnsion circpit 200f. A seventh
embodi ment of |t he invention wi kI w Bhe dedcribef W tlh reference to Figs.
27 and 28. 55 Np_‘{he fone. ngna’ Fij ijspconverted ghtjo the sanpl ed data F2
by the ADC 1 and“t hen supplied to seri IPy,conne teJtwo DPCMs 110 to
obtain a first corrpressed data D41. The first conpressed data D4l is
supplie®f to _9 rocessing circuit 143 which is conposed of a
plurality of ZBI°PCE b ;‘ HB 8‘8‘?‘ B 1 e LUpwieProopiy'€ si gnal processing circuit
143 further 08 re% e PREY P st conpressed data D41 and outputs a 15 ' EP
0 177 934 Bl second conpressed data D42 which is supplied to the encoder
138. Thg encoder converts the cond conpressed data D42 |nto athird
iconpressed data D43 and ButPutd. i¥mvi ¥misme out put teernil®&) T2. In this
case, the serially connected BP®Ms 110, signal processing circuit 143 and
encoder 138 constitute a data conpression circuit 100g of this seventh
enbodi mentther 7, is obtiiiddlast hi s arrangenent, if the tone signal F1 varies
periodisgal ly, the first conpressed data D41 al so varies periodically. And
thereforet.&hg, fi@et conpressed data D41l can be further conpressed by each
of the PLPCs 107 of the signal processing circuit 143, whereby the
éf fici encyhed: matla2.cenpr essi on of this enbodi ment is enhanced. Fig. 28
shows a si gnhis ajsepelbkhawn thgt slnearisom obposttive finite puta-¢orrelatiposl isrpesitive fiitlseAngddhgmetere.s ed
dat a D48 fesigmedyiation systpra (Sep gt 26) wsing;thecqostifdentsd: dpbrddig@iabPle-nt o a first
r eproduct i onThélﬁtﬂ%? qieauit shownn flgcrap adhiege ¢ sorpRigsEinm Af daB IR gty tharthoss $Aeweano
decoder) . THE ?%‘B Botheireh? darehropaducing s?ﬂ‘f%'hf%ﬁﬁ’ﬁf"fcé‘a “’teo‘%? “ﬂrfélfm"‘
priip

processm (ff'l"erﬁf ; Yhi G 6O nR conﬂs c:ted b

Gemii g Ezm g::,,.. i A e "%ﬁﬂ
almoog@sp&% 555 Oé%i F the

EI%W Q 9\ 4 %ﬁ pre o data

circuit 1
first reprQ,cng epicer A
second re 54&% éuea\t ﬂaﬁsasu 2a foﬁnetéasé} 1901\ S M08 duéu@ﬁ b ae GRS
two DPCM dedepeuy b HoSprekiefion ditaQgehdting Rirdufd 141%9.9&&@5 medfiddai hC %m&dﬂﬁtoﬁﬁﬁphﬁ
dat a F2oWeédohd reproaGstvit bk habYs el cBiveriokOpyi B CORANE dérRRiuREGH @ 84 inkoOe rsprdicdy F1
and suppl isg@biddiatal T which bupgiied @ thabACT . Ahdithé Ripfod@uas Gne kibeal HER @OPlitted &8 the
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A seventh embodiment of the invention will now be described with reference to Figs. 27 and 28.

56 The tone signal F1 is converted into the sampled data F2 by the ADC 1 and then supplied fo serially
connected two DPCMs 110 to obtain a first compressed data D41. The first compressed data D41 is ~
supplied to a signal processing circuit 143 which is composed of a plurafity of PLPCs 107 connected in
series. This signal processing circuit 143 further compresses the first compressed data D41 and outputs a
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10. A nusical tone generating apparatus according to cla wherein said -
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13. A musical tone data compression apparatus for a musical tone generating apparatus of an electronic
musical instrument comprising:
sampling means (ADC) for sampling plural amplitude values corresponding fo plural points on the
time axis of a musical tone signal F(t) to be produced: and
65 prediction means for calculating prediction amplitude values corresponding to sald plural points by
effecting a linear operation on said ampiitude values, each of said prediction amplitude values being
determined on the basis of a point or points before and after the point corresponding to each of said
amplitude values,
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