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5| xt een channel s. The out put data of the accurrul ator 23 |s converted to an
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coefficient for the dynamc node is stored in a dynam c control paraneter
menory 26 and a tinmew se changed filter coefficient is read out fromthis
menory 26 under the control of thgpﬁi%g)%@gputer 14 and supplied to the
ADFs 21 and 22 through the bus 28. dynam c/static selection switch 27 is
a switch for 35 controlling selection of the node in supplying the filter
coef fi ci endumbdhe +f £ @quepacy of the master clock pulse [err] is about 3.2
MHz, the repetition frequency of tine division one cycle of the pitch
synchr oni zi hgpe sbramal smPHy fanendI32 isi 490 4idlank tte fenantyhe of ®pmd ndvieois B40cidareanCy
of time di4vnos) the Ponebeytthe néte nencopbrcaneson cycle in the filter) of the
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t he pit cl¥Yas§ AichionhM24ergrs Mejeiaras |pe ppgprated i8 ipigneagenerRands '@ Shiantsfectin saEpliing
synchr onifR4eEcYSP §HBT TEMeY Bthee¥eEi rcuit 19. This circuit 19 45 generates
the pitch synchroni_zing signal PS1 of one series (the first through eighth
channel®s)® =Th&®%hi t & synchroni zi ng signal PS2 of the other series is
gener at ed V\ans gmq_jz;fg%c; of s%n?ﬁﬁ@e%en%g%%}eé uction. The pitch synchronizing
Lcounting a

signal PS1 Js go 0 g nunber read out froma P nunber

= 4% 53160 Hz. . . .
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havi ng a obeaRGKaEY1o¢es r espondi ng to each of note 50 nanmes C- Bin a

certain standard octave. In a case where the pitch synchronizing signal PS1
is generated for eight channels on a t&g@léh red basis as shown in Fig. 3,
the basic sanpling frequency (in other words, resolution of the pitch

syRghrani zi S e P91) f engy . {g.g., 40C Hmmfy he
master cl ocElg)S:ul gle%{[ errl] a%%tﬁli (sﬁ?}rjequengfg;%iégéﬁmn thrcugh a erfiote
names. On the other hand, since the basi cersegpih®g {kggyency is common, the
P nunber of—each—not-e—Hare—has—a—ti-Herent—val-ve-correspoefeing—te—ts—not e
55 nane fregdency. |f {ttBE3Ffreequency of a z®re@sn note nare no2iphe standard
octave®is fn and the afove described cpomon sanpling freqiyency (400 kHz) is
fc, the P nuGBdr corregqpatidi«iy to the jnot 2ha®®0 | s det ernijnedS6y t he '
foll owi ng equation: 10 EP 0 229 926{ B1 P nunber = fc [eérr] fn (1) If
the common s&fipling fraqédfty? fc is 400 kHSah&l the frequéncy2P8 of a note
name Ajis 440 Hz (i.e.,j A4 note), the [P nunber of the not¢ name A becones 5
P nunber of fibfe nane A £%£00000 [err]| 44PL=&BD from t he|abof&8equati on
(1). On the her hand,| if,the number g.ﬁéeoeo points fon di ht' rent sanple

of
poi nt anplitude val ues t & 3ore cycle of a vaveshape whic an be

generated i n-the tone denrerator 18 is {64, ective safmpli frequency
fe of 4he frgguency fn bgggarfgg |0 fe (= fnﬁ;‘gg (2) If 1n i29ﬁ4o Hz, the
effective sa%gi ng frequemgy f e becomgs fes AAD x 64 = 28160-b5. In this
manner. P nunpbers and ¢ffective sanplilng frequencies of regspective note
nanes in a cpstain 15 |skamdard octaveg camheggleterm ned as spgywn in the
fold@w ng table. In thifs table. the stjandard octave is ong¢ octave from G4

to F#5° Tableg#d 20 6Qe 3 nane . 39.834ch (H) 643

effective P nunber {sanpling frequency | (kHz) (4

392.0 ES 635..088 . 42,192 1020 25 &%

415. 3 26. 580 963( A4

440.0 F> 628-5 16 0 44.701 909| 30 573  A#4

466. 2 29. 834 858 B4

493.9 F#5 7499609 47.359 810| C5 541

523.3 33. 488 7641 35 CH#S5

554. 4 35. 479 722 D5

587. 3 s 37.589 681 40 D#5

622. 3 in a counter 30 in Fig. 3O td2kch synchronizing signal PS1 is ohtainbd By equency-dividing, in

659. 3 accordance with the P numbég) tle @wmon sampling frequency fc establishgid résponse to the master

698. 5 clock pulse ¢ . As will be agbdremtCbm the foregoing description. the P numB&3s the number of periods
of the common sampling frequency fc in one cycle of waveshape. i.2., the number of sample points and the

s5 effective sample point number per one cycle of a tone waveshape which can he generated by the tone

generator 18 is 64. If, accordingly, the frequency dividing number for frequency-dividing the common

sampling frequency fc is
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541 50 In a counter 30 in Fig. 4, the pitch synchronizing signal PSl is

obt ai ned by frequency-dividing, gpgasgededsyice wWith the P nunber, the conmon
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50 The portion of the selector 32, the shift register 33 and the adder
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applied a value 14.40 which is a result of adding a decinmal value 0.20
supplied fromthe shift register 33 to the frequency dividing nunber 14.20

corresponding to the P nunber 9(% ﬂf e 14.40 therefore is provided by
the selector 32. The output of t ect or 32 subsequently decreases by 1
successively in the order of 13.40, 12.40, 11.40 . ...... 2.40, 1.40. At
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45 enbodinent, FIRfilter is enployed. General description about the FIR
filter wll first be made. (a) Basic circuit construction of FIRfilter
Fig. 5 shows a basic circuit consigpys és‘%ﬂs% an FIR filter. In the figure,
x(n) represents digital tone 50 waveshape sanpl ed val ue data at any n-th
sanpl e point and constitutes an input signal to the FIRfilter. [err]
I epr esention autpddd bogdiheanddedvitiés & epandignahigth i s used for establishing tine
del ay for ome sanardidng.ep nfedunciiop)of impljse teaeings Oir(e) ot puck SETter islexgressld by one
waveshape sanpl ed value data at the n - 1-th sanple point and x(n - N + 1)
represents digital taqpe waveshape sanpled value data at the n - N+ 1 -th
sanpl espoi nt. H(zepreskrh¢npzsPain tine of inpulse response and corresponds
to the order of the M¥filter. h(Q through h(N - 1)__( 2 r)epresent filter
coefficients of N-thk otddr). +THel t¥3angt e-bl dekNt o1 Whi C these filBter
coefficients are applied is a nultiplication elenment which nmultiplies the
dat a x§on) - x(n - N+ 1) of respective sanple points delayed by the del ay
el enen ith correspondin r coefficients h(0) - h(N- 1). The bl ock
with themﬁp ?rkphfsﬁ‘\gl\ﬂ Pé‘ﬁ's'g:h%l':{?ufﬁ But of the nultiplication element is
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characteristic can be a linear phase. By naking the phase characterisite a
| i near pheeer phas¢® of input and output waveshapes of the filter
corkespond to each 15 other in conplete linearity so that no distortion
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t he FIR fiployiag egyation @lead ey Sophasegislay b SEnplycdpiarmaiecehyi e pustangimedigiorder ofttep
becone, dYeANEHAONT BhBfOIAHIAAMAICP Féquency [err] 20 In this equation, [err]
repr esi"fts a constant call ed phase delay. Necessary and sufficient
condi ti orfs=flf Whe B R filter havi ng such |linear phase characteristic are
that the inpul W3R -1 ESPONEE is synmretrical as shown by the follow ng equation
(8 and t'h h(e pha e el ay a sinply determ ned by the sustain tine (the -
roof thQn% fléggrg,\,l\l,as shown by the follow ng equation (7): 25 a = (N
1)/2 (7) h(n) =h (N-1- n) (8) 30 where Of[err] nferr] N- 1
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55 An exanpl e of frequency response characteristic H* (err) of the

| i near phase FIR filter whose i rrpul se response exhi bits the symmetri cal
characterisitc is shown in Figs.g gﬁf ¢hen N is an odd nunber, the
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55 signal corresponding to the other original tone waveshape (e.g., the
waveshape corresponding to the weak key touch) is to be obtained by
applying filtering in accordance ppgho g @i f f erence spectrum
characteristic. In performng filtering according to the key touch, sets of
filter coefficients corresponding to several orders of key touch strength
may be proaeparotkbyiinsh etzigbfanga Bipacdefigiers etreespdndihg totap unmemafelikey eurhstrength may

cor r espolbd obtginddinailatly by intBipol@io29 926 Bl orders of key touch strength and a
filter coefNatenliiter corfiiciesisaatésnending taihe ke ougharub disk iter casfiiciants coreerpndingriey be
obt ai ned varions fagiers jncging the epppiich(or ipne rangs) awskiprp cplof inskarg yadargddn & pifniiar manner.
corresponding to the key touch but also filter coefficients corresponding
to variol® Ff'tgtcctpere%on shﬂ“t?ﬂ?ﬁﬁ’dv"t‘ﬁ’@pttﬂhe pr tch (or tone range) and tone col or
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synchroni zati on/ non-synchroni zati on desi gnati on signal PASY is always nade
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pos3i tlpnec? a? symetri cal p05|t|ons There are (N - 1)/2 pairs of sanpled

val ue “daya g @Jriclass o5 0loebin loRRAE trlu¥iBd mqmwm%neggﬁrseéymmt rical
POSi i 0NS. ACOHIGN Jahnifing nsgﬁﬁm nyré‘t nd% d?ﬂ&latov%osﬁdinﬁl' ARG 2 Bhtcr 1% tone to be
symTetrl calgeRfsbd; bns are 40 nultiplied wt er coefficient (one of
-[err]) dlﬂ"thCﬂTteﬂ $odnd ER;1§10 iSabRIvRE suidldigRal deheigRhi RAGBIdIRihG al diyitBIURENng
rranneras t hatopedhn casatalgial tdnd Bignab W@ bastapprad pwik udicl &l dsiGedad edtdbsh@ dni
order and tdeneg tisé @nadaysgrpt diditay mheldgrdbib aaidbigital Dkridghgerhiion, 1 -t h order are
mul ti plied chiataetesizeimiioet coeffici ent kO and tone signal sanpled val ue data
[err] of thefuither camptidesor der and tone signal sanpled value data [err], of
thesi 1-th el emciuenizingn signd! iepasafiomimedns 4114 Brfergenerating jagiitemeynghegnizjng sngm\mﬁ)er
tone f gnalhadamppesied yaaringeaceniding taithe ppriqdipbthp piich ofpald dgitelionesignglh or der whi ch
i s positi orf@d "aereip paid hapie PRratigh SPOH g Sye d@g‘?‘ﬂ'ﬁgﬁ’ r';‘ga”ss(zhﬁﬂ tithisiceelighadHe e sol e
filter coef¥MUBHE i the Briodf da‘?“F'h?YQ‘é}‘r‘E‘ﬁt“ sgrd {F&F coeffi ci ents kO - [err]

correspo dI/E tor spectjve order filter of the

N-th ordsr 1T A RGEENT & % W naz Qﬁé"ﬁd‘g&l}gﬁ% gty '"9;::::
||dCdn thl ﬁ H‘ 5) 8 eve

characteri
prePar ed hag @d anl? tb'%a.ﬁ%ct‘? ofts naPr Sl%ée Bfe

exanpl e of de{EEPH e?ieby s§i§ Q%%?ndhﬂ)mrzl sn%ﬁﬁsmﬁ %etnbuesyfnbdl rhation REdebigfdid! %au@
odd nunber Rl RidehandPasgst abl |s ied in-a symetrical characteristic is
showngn Fig. 6. In Figs. 30a - 30c, in: “nul tiplying two sanpl ed val ue data
posi ti ongd mibnesydramirdcessily dpAi sk iderMsd Mictalin BorOMFRM shidldigR4l it @lobrisCb@prses: t he
mul ti pli at ideny oheabd€71f72) toe rsucosivbly Cdelagihg issmpiedd @aldf tidd of lte tigia chab ssigaslein
added t ogetsgenhronisihingh e piohg@mbotizing sigraha ntosigesrpled malteata of bieranuddse andof  t he
mul ti pli er apegaien eane@@degdniltplyinb carnpiérayaiue gibta ttheach delaswadar it a il coadffcieprder s.
Al ternmati v@by@spwe'@pec*f"i ve data may be nultiplied separately. 55 The
tone signal processing device according to another aspect of the invention
shown i n4Fijlonesigngloripsessing deviceas gieinas inanp pllaineg 1+ tparein seiyl Ritgh w%wzwfgigﬂ%
sanpl ed val9geerglige Hegr (1) pYnRetes g mieh syachpizing analsioepesponding fodpnesignali Ry

supply means 130 for supplying a set of first filter paranmeters which do
not undergo timew se change, second fidbter paranmeter supply neans 131 for
supplying a set of second filter paranmeters which 34 EP 0 229 926 B1
undergo timewi se change and sel ection neans 132 for selecting either the
f| rst fllter pararreters or the and second fllter pararreters and suppl y| ng
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10 129 undergoes ti mewi se change V\/nereby the tinmew se changLr—rﬁ—t he—t_ane
col-or is realized. The filter paraneter supply device ther
aspect of the invention shown in Fig. 32 conprises paJﬂMﬁ N%ML
133 for storing plural sets of Eprldz g@emaneters, parareter @ rmry
means 134 for storing addresses in the paranmeter nenory means 133 for
filter paraneters to be read out fromthe paraneter nenory neans 133 in
accor dandsegodimeisa “w b paselesiitn dreapsalia fustselpcting <ithgethe firsy fiprrgramatersor sheaand
r eadoueRASr paame Bt desypRg BUTe'AIeE fikes sararmetys {5 B e iRE!, ’aff‘%?ﬂ%t er address
menory medaAs "%’3%“‘1*] P *atBC‘i?PBHH 955 ol “P‘Ffég%m‘?m*ﬁ *tjP%fh""B Y3 @j@ friqnays to
determbﬁl ?‘IEJ: E’fg? S ahgered ?ﬁ(g“ tighc il }:q ¥ “','" Paiel }”e af)"’?'r"?ef

?TE 'm er ar m? 310 i ltal h o *! cheﬁaf a AS

1Ol

4] W
gar a éfzo a e ter?m( r-ﬁone color ;{vhlcw ’t er o tu?« n<: lnn < gurgg ?u gr%r?
atar WS l}‘f & theXt it te the

lh

»%

exa”p' %elo(%ork%arﬁode she8s %%Eénﬁgutér ;51 z (il QXW tﬁeP&HB ﬁﬁéfr %arsﬁ%.ﬁs%%&a' ”9
the keynehQUGH, Byatint QKLE chiNgObr tﬁ&@%m{vﬁ%ﬁ&%lo@rh OhPecRbiR G B digdd Skt Rkcult ONE
col b apglurdRbSdsTRLWR N cRAGONHM B tie A RiBS Enaflfc it thdBone kRords RaRey. Wher e | apse . of
time is inelieegari: i-h@pRpcanBt &codal @ BhdMen @sfedCians inddtliod showhtif IFig. 32
par ametkanprisky pdiarbbiamgasry thdahs hsgee sofing pigfal sy d7geSEitnthiery pafamatet adiiess S
read outemod p@hame! fer st{ng Gedeistgin iR parahdetdr mefing. mebbs VEl3i foTfilterpacmedescto bb C
exanpl esadf ot Henr dadosimet@amsmdBSnamy 182 is wetcadahyp dds irgwedtinglipnt diaparanieten | |
operat dotewarrad@sttngnd geadditrepans 18hér tepding dBupddver detariroguthpuerameter addmsadi ng
to an AeEgNtENs dhen aeqorsianestwith tha corbisrion ok e #r P dtarPinigy éstorgsand reaging
brilli 8ffc sy fbRr - maiprsairad hecParpasler memeryemepas 4 t“e?cc‘li’éﬁt"é? Hithhe °?da6‘{*or
In t he M8 drRett Sorres %"9 tﬁ%p??ﬂ"ﬂ" teg?"'"i 2t 96t 2eles ﬁ't?r xa’f‘ Yorm
the di GPEAPP I8 opEreer fita,roEs jﬁS"fg ﬁé Wq A é%P' ?tﬂgt he

<anstant o: .color, mfoum h n —1. r-o u ] ase here la
pl tCF] ftflu ertllemtt eﬁ%"fé ?] 1’]‘ int 5‘96 \MF o ‘ o ‘tlme tone
si gnal 4o QGEH3hE ﬂE»VA Qee %[n Parks &&tpﬂ&@lsﬁ WH A—Cal-.c' {gs.t,,g, pe .
COMPY | $8fs AP msgna] POk ey Wb BRATS wad B prﬂge%ﬁnatnb@gmam bithd @, ONE
si gnal e N Rl t-CRshdifg 4088 alrBur O pRRHAL LA surdtth dhdhil SHorafor Isb@ agTRANS
(21,222 biilahbe SRfatd REELNG Bluss@hsing pathrhdbr do@Rnisy @@l and perform ng a digital
filteringngd smbodiaPer @lFgerpsamotydiad. idk Gitteadent00 @eotde Mal digithitiiter@pdtah with a
oper at is@mplipesiriod sypvireiteel Svithl @8 ipgghet the @@ 36 abhd Stbodmenisbovgied Biy. £ i me f or
delaying said digital tone signal in said digital filtering operation,
charactimged in that it further conprises: pitch synchronizing signal
genspation nmeans (19;110) for generating a pitch synchronizing signal (PS)
40 Tha Iong signshres riuadnavdevios feyarrietpel musicebintttiee ehicibeprtisashe pitch of said
di gi tal tlefeigahemrratngrasanp i3k fon gwqyngaaglgéa' Sersgnd! davinset P o B g te e
digital f9aeepdadns 21 22;111) is established to be s nchronous with the
peri od ofd'%Qi beprren ¢ ;/ f e H R ?F‘ﬁ "%F’g‘hﬁp't ,f'g@' P %Q%) %ga'gﬁgf@ ssi ng
devite as' ’@e‘f?"n d"l‘rf’Jé ! ? 1 "l SLUAe R el ) di‘?lt By I o 'é'“d'@?"ﬁ a5 affs 45
( PASY) fo‘r 1gac§é e 'gRee? it pitct %ync"hr oni zati on or
non- synch s ,rqn 5|gnals and \/\herel n said digital filter neans (21, 22;1
13) perfO.mﬁ trgﬁmf ilngénap%% 3o MRbaR (1931 o] 181 @b ihy b RRA gama.lzm?ggw(p&
pred,srterrmanﬁsiaesrﬁho hd BRLANG thd Goris@bOndbilck br O “sahddighs al tone signal
in place of Saleth REr LA BekenNined nbiicabidi Pt Gb-8 yaChneNiiZ bagisiegnabe ( PS)
when the §aarsyRChnen geadd @ Rail fitdegi-gnatiagsigni @al d desi gnation nmeans
(PASY). 50 3. A tone signal processing device as defined in claiml or 2
wher ei ». saitah - digghit jalcofdirgt daviceraanisfirc dp elrise s ~hide [ay= meandseé Tdsighalingf means
suceessi VIENS del dayingngselipl d oeil-beyrdbrioeizatfr ¢errer-dingir tredeticnoiunals jagth athereim
synchr oni st tigitzh fizhenng 1,28y 1e leedminz ity fits) grratti-e on prigviigiel tagmsioesd GV%(Y ue
data of pihrul-tamiosddersd iupfevanipler e ot nefas 5"?9‘} Hrgr signall i P ?fyl 9 paiapgse
val ue datdtominghish: Heliteh Syoetday=ing tgia' 4P FHinheeth e et P e rdeggnated bV sa'd
corresporfﬁ‘i"ﬁ'g’“m'aei’ 5 tone signal processing device as defined in one
of &fains 1 3 Wherein said ﬁ i tch synchroni |ng‘s 3\ gner ration neans :
genera?es %S'g?al oling ‘Y ‘F‘FP"B ?Sz‘?eﬂ' ’""é;' ﬁ@ﬂ °'é i: 5%(\ P’H‘a L' oo, §°mﬁ’r§f}q s of
pl ur al 35cea); t h ,41, wm i iy 1-untscl) Sl—gc:z!e 33 alt 1t-a?c:') I?ncl aorders;
* under go P WS ,213,, ﬁg,f,y’ ﬂ‘c Z,t cigne 40, 3513’&‘ eip-od .tpngoeﬁacienecrf the
firg f|I,fp DP,Qf e an *Secon lter p dramet ers. and suppl yi ng
t he sel ected ter pararreters to the digital filter nmeans. In a case ar

where 42 A QNesigRh O dMhLHAO8S 1dhRd: iHBRIES GRints MRMIsRE: BRGNGLsyAthkdnREBg Sighendi Ng
of the t OorhionRabe19ertiOne bRt ~FRhORLHER M adn$BIteRLEnAINe plurd St
filter paraneters supplied by the first filter paraneter 5 supply neans

130. By the first filter paranmeters._the digital filter 129 is established
to a characteristic which realizes a“predeternm ned tone color which does
not undergo timew se change during sounding of the tone. Wien a tone col or
V\:hl ch undergoes ti mewi se change during sounding or the tone is to be
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sel ection neans 132 selects the second filter paranéters suppl | ed
seond filter paraneter supply neans 131. By tine w se \Lmﬁ lﬁcond
filter paranmeters, the charact erEtbFstt, bﬁg &g e digital 129
undergoes tinmewi se change where e tinmew se change in the tone color is
realized. The filter paraneter suppl y devi ce according to anot her aspect of
t he i nventdhariels b®atime Bhdréddbasis 2nd itdigitalGiiterBgaas TI2€,22) ediddhy theEiten Spekatidn boa

stori ng plteneasharetiiesis @th fespecety theasnaRghaty & plupbchammets@ppliadior £tse shewd bysisneans
134 for storing addresses in the paraneter nenory nmeans 133 for filter

par anet 8r S tote fignal raabssingt deviceo gy deffibrd ip gleinre weich faghen comprieagiier Ladfidient supply
accorsdancenagny Hed9dentyPrivind Bier edeffipiana pestosrondingy todlea elvrali ghngls foa @t timessharied)
readout mPAkS and3n viep spid shigitel Jiltes reapriierdives teftitar foetitipnth PRiRe SRt ise daEf ess
mermory ned¥s 3superiorms dheofiigratpeEtion AP {ifeShErstBtsitaing APRETton MEans 47%h Astrean to

det eri ni ni *E‘ng"fr%[(‘,’t“t?@s and read| ng out a set of f| I ter par ameters fromthe

par ane

par argt gt %gamtti'va i gg gy %”g;, ] g»»’e i 1 e“*.z;"ét%tttgg?"a“f y

exanpl e, §r’?£‘ aPed ?s@sf 4n R fitte! 9. %o&. RE rﬁ&!ﬂ 1 ng
the key tQu r%erte%f?g £ Ake? bpdr&l #a&&ﬂ&@@%ﬂ FELQF g@ne'f»a% & ob‘e%s and ONE
cohor and sighirTRIFePNth36<pat: & d36h ERndePiR $&peHse tol d3Bh ofhHd &crp MBRE Sighails e of
tinmeds ingGh idnRhdnR& G ARk RIdirdRMaFM this Bitth spHeheisn asaantj Imebi@ (39-50)

par anmet er fmhabﬁdnmmghemges;pémbhmlaamdan&fw.mmr@rmdwpbda@nsaauadlsrggaxof atone is
read out. a paraneter processing unit 45 in Fig 15 which is a specific
exanpl e7.0fA tohe sigeh @atssing amdcelBSdafimey ibens vt tiailnk y1-6dia Syhiph esdid igithlhvitsr méansv | |
oper at e ev@trr2iturthen gorsmiseschhifigegidter treanst (O1i%2) ofelurd! ieges fasucedsively shiitay saegledndi ng
t 0 ‘evdo anpyaiie Gita oy direatiipitsh taye signelUdnt arbiitiplier mgRNSI(79% Fem@mero o eRsitiva sorder Br
bri | | i anceaeqsiviag an extruiveignabef sprageterimined sigge of fsaid phift iqaistereneagst er mi ni ng fact or.
I n the enbbiD fetes comprispsy Greans gl4nipn SigpriyQ fiteri cdetficieni pf gegrasHite] grers de |5&d f or m
t he digi ta‘l‘”'tﬂ'qrf'@i""sdb"éf"af firad ShRfef (pasis: &%hmpl i ng peri od synchronj zed with the
p| tch of thEhighiRld shil register means {plyg) H"é’ﬁi’“s BiRp 'n Yngerogism ith Fing, piyisionatimings of A

t one %&i gnat“e Brioeetdirtiynaant 'Bgy'tcg't’"'%{hw'& fae.piie ﬁY"E“' 9" nstrunent whi ch

conpri sgs:a LNGons %ésm %Qv‘? eaatsl %ﬁé c?aB,ASJPwnegeeA‘ 3% .tpg.ft&f%ﬁ% (bt ONe
S'gna' A PmE hB s .ﬁe? tiof with Qf gq ter means
( )22; 11% dBigria Qgenééteﬁ %n&té n/ﬁér% hroﬁﬂglopglbnaﬁfﬁﬂs‘?pfoﬁea(éhg' tal

tg,;l ng g,ne, and peratlon on ‘sai d |g|ta toné signal a basic

oper ati on spRrdidE Wi FlaisSeiigsiRRGSs taofue.s tibrp ByrdnrbMidel ViRl 1Y pitdni ¢FBa Fik
del ayi ng Spératiof] ingti sty ithrohiddEwith i@ biéh ihdbp&bslly ¢r @hdh@hanhél] t €ri ng operati on,
characterized in that it further conprises pitch synchronizing signal
gener at 9.0rA wBasignal Jederhthig )delicl asgd@tiad briethf alaipis t2edwiBdhrtaheOttniprisey pchgddakol ( PS)
40 35  handamg(13) figedohittling &k \pitehgof adarer sinalgaind thetphieh fyectradttatoh/ndrisyngbirdhizdtion f
sai d di gi tdesigriatiunesignal @f1eslY) desigokatastadiiter apersiion dotsawheniegierit thegitctp@ren ¢e piteh isai d
digital ficpateotiedntyasesl it corrolimdgans jard eestopdiési & ited opasatige seghrotized rdth shenpiteh t he
perl od of when e pitchsmosganeeliedni zi ng signal (PS). 2. A tone si gnal

detssi ng device as defined in claim1 which further conpris
deS| ¢hal® fyforftgne! prepessing deyigsaas\gefinedrin epasy! Gis; iy "R e YRk mbﬁf‘s fﬁ‘@éh")
synchr oni 2 t?Bﬁ?‘cc?P“sﬁb‘?’lm%ﬁfﬁ AioRPYs PHAE I fal s, and wherein said digital
filter \perf [T5, the fljter elol-18 urtﬁ’er on sald di gltal

. on njl proces
tone sigh ras? Y t%ﬁ%? IR 1P Bl \aa )48 ¥ BhLC Bosl.
di gi tal t éﬁt@ri th on @fﬁaeqter%gt ioP élt it %h@ 23 d§ﬁuiqoe%'1 08 ¢

synchr oni Z«,wm;.nglnqa W edRink ?denefnaewra& |(P&b|?aa¥t|{epﬂ\ear§ %t-.geete@ steDY

sai d desi gislal &8n nUﬁ@é?%rder eamnedr%ddoﬁlﬁnb'ét gfaad inPleSerseSioNle @GhaE as
defined i paghabm 1 or 2 wherei n sal d digital filter neans conprises: delay

means (71 ,72) for successively del aying sanpled value data of the digital
t onessi ganal tohd sigiyan PlacaBihg Aevical dshdetife@ i ictitd) 16 whabin GHld Daragjetdl genalatidnomgan®Vvi de
sanpl ed vadase) giadrateofiteplastficibntiogksties witresad eogwadbaranetereans (78) for

mul ti plying sanpl ed val ue data of each delay order with a filter

coef f i c1ieri tovd sigHl processipg devicgrsradiineg id claim\1t wheeis isgjeh eramplppgengfigngmebny i ce
as defi nedt849) eaneraigd arcevaiveds predeighwiiclj ogtakiishes e ardeh topp sednrmymberiwhen B¢ Giten|
genefat i ofhaeiprgtic(of g3id %@Fﬁé fitar dreansyie epjphlighed §‘§/ﬁ(‘?h’?ch?Fsz?'rig” B3S§ RRaragteristic and

cor r espon@PHp tetsoa‘"t BYee/odd gaiamalergrhiqh| eftaglishessthe orgep tg) ap 0gd gwigmbggiwhen the fifter

* C L [phasgtensticitesiphlined g3 highppssehapRiiglls- basis and said digital filter
means (21,22) perfornms the filter operation on a tine shared basis with
respect to the tone signals of plural channels applied on a tine shared
basis. 5. A tone signal processing dé&¥ice as defined in claim4 which
further conprises filter coefficient supply 5 means (48,49) for
supplying filter coefficients corresponding to the plural channels on a
tlrre shared ba5|s and |n V\/nlch sald d| gltal f||ter means rece| ves t he
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the plural channels. 10 6. A tone signal processing device as defrmed in
one of clains 1-5 wherein said pitch synchronizing si nmeans
(19) generates the pitch synchrongalorﬁggbggal s (PS1) Mﬂ'wn mﬂﬂm;ﬂ)g t one
signals of plural channels (Chl-Ch8) on a tine share asi stan

digital filter nmeans (21,22) conprises neans (38) for generating a filter
oper at i on4dareredsigiaigpradesdirigedavicé-bs [defined F8Jnefad laigreneT3athersn said Hiitak filted p@b@st | ON
demand si gnet.28)[cempristd:-[err] F8) with respect to each channel in response to
each of t hecqsfficien sepplyohsaph42.#9) dor sunglyiab.dorditter beration ofaN-thi andsr, diftey icesiffisients Foa hi2e |
timng whi chrdérs whinfly is e avennpmbpar ey fltensioefidientsyferdM i+ &Y erderggwhen dirien oddmumbasans
(39-50¥ f or dqkyr meanmi(fig/2t fre spacpasivply siglaying gl fone sige® rsarapled valjet deta #ridsthérphivt er
oper at i on deRdfier BmgRdyaluedatagt NghadeiagRal processi ng deV| ce as defined in
one of cl ai PRE"BMPS i |78H°’sp§rf?{"‘d‘9 pfpaﬁt@rm neg! Aifer presay ”f"’@Z‘)”"PUV‘? FPéPe"""e
conpri ses sH"ofﬁamP%g/%‘@‘ﬂe flaig gpfgf d ‘lﬁ'?'é? W'%‘ sg
shifting sa tgﬂle of M xders t° ° @’?%“s "‘r’ﬂ?PP BT o MR ans

( 79) CO c e lcvents and rxjul ng re ec IV samp d v:ﬁue ural o samro ]yalue dal

P sdi€ Ju bér Jnd (ﬁq&z Xl G waﬂ 3
pr edet er i ﬁ.é.gagse iRl miplyfho Y dabn se&m ru..nh §§mrﬁ8W|th ses
means (48) Y sineldd ,a{é,ﬁ\ghgnl,f,gg,g O&p,ﬁ Lérm ent s o respect I ve orders to said
multyplier neans (79) on a time shared basis; and in which said shift
regi stgr 18EAMhe (sigAal proteshing eWcaRs a8tinbd inRGin 14 SheRsNEm Ri®PEobkiBnt tslsPRecibyvdaii ON
timngs of &bfmicient sidp® dhbenb @18,4010@hdidte brerfbrScoaficlend bg® (GOE) ShtNedighamy gdta wreort he
pi t ch synchweadgttiag e filgk gortiicient@iataAnd ba euBiplgatah indaid P& stion ghed@UTG ) Bfiekadd byed
in one of cinalimBng2sahplaheales detasetiedordorgdr tvéth tfei dotresporing iSer (c24fficRR) dqpe(CioB) asl t he
filter oper sifingreataiviich iseegpl oftthit multigngios ingaedrdanasfwith therverlghing aipta EVED). sai d
des\|~grﬂat| ng nmeans generates a pitch synchronizati on/ non-synchroni zation

si gnal ( PASY)tofeopignah recgging deviesh g defined dn@laismit wieigint i preratien megrsn §7-79)
(21, 22) per $HEeS 4" piidet &) Toaddiag ihsﬁ”%?ﬁ‘e'ﬁ‘r‘ ¥ate A3 PartioRed # dhesympplriedl Pogitipns| t er
operation n¥t as’%‘?t?h‘?’&r? PERURYINY RuPHiof Wis apme%ﬁaequ f‘f“ﬂr“%’éﬂ?ﬁ" channel

fdter

9. A tone_si naI ner at j n deV| ce . as defi ope
furthe? J& qng‘(%; iP[og ss igfined in c'ﬂ’é' 4 Wf[eff’g')t b B'Fe' 86?5?“?'&"\ ?af‘?ng'ﬁ@"
pitch of a TEWNRYGHRP a"' pLiﬁe TROEY H’é’ﬁronl zat i on/ non- synchr oni zat i on

desi gnat i,gn g6 &gé% &E’ﬁ%m 4 N33 maonfou : POEL | @hol R ﬁééElChrO“' zed
W t h the §0Fhlt IE% eal §(&vq f@)f rsphﬁe?ﬁar Q&r@ %lcm@'ﬂ& and
de5| gngt es éhd g lirRdwisdRAL |on synchronl zed W t e pit when the prtch is
not contr ol 4Rshd #& parkRhete quQIQ ChodrsqiEds; 48y f@ﬁﬁlﬁﬁ%ﬁlﬂa ske Wi SeBordSinélPhiafBErs whidAne
-of clains lef wiamRi svgsai d filter neans (21,22;1 11) has a basic
const r uct i ogyiegafonandahd{4b)ror $ERULNG Ritlied B AIFS Ritek b&rareéters delihe SochitRteSpdhidters and
processi ng depiisethasciaelifine garamotarie sad digitasfitemebnd 0 wWhi ch further conpri ses:
paraneser generation nmeans (48,49) for generating an even/odd paraneter
( EOAL- EQAS., A EDBIsigR@BA)cesiing devicavhs définess inadidim siexheteimethe odier ofothe tiltes chéfiidients
oper ati on tendittinge sanofetpesecquchiiter payemeters ddemalembar the rrgr glwihe d@ltdr regefiinianatss
(SL15) f or eopstituting gpt oftorefirstdifter papagtesn said digital filter neans between a
ter- mned even nunber order and a predetermnm ned odd nunber order in
resporfge"’?oAfc’l'i‘é s'é'ﬂ‘ﬁéﬁ'/odﬁﬂ" dyvisfn@t definedsig c'a‘_[’? 19Nh‘r’r8'ﬁéa'§ fGha sprope Etes pay ‘ﬂ%w ce
as def i ned TRPEMERS, ot g aftdte BE, SyiEP 5t PRRCIR 4SS CAgIn
generates f¥f ¢/ étf)'e"rafam esnsfgai'f)'ﬁ’eci" SR #5Td even/ odd par arreters 13 A

tone signal, %9&8 ? Q Vde‘v‘r@e stdeﬁr?e LG 1;:) Rﬁé 8h @éci\lntgégs%f w)@tugr ﬁﬂé.é?s Q%rfﬂérmer
gener agion ggg 05t (A (aalgg aVEN %

the order trgult;'mca%b'regi tﬂé’ led %Q dbth Svith Itel by é}réfncvents b Rk ﬁﬁ&fhb%ﬁrhﬂecp a2l d
digital filddffof HBBESvd &dfS Wbihb SEHREhdh@IndiRALYBEH Sa@ and SHRiIHIARE which is result
char act er i Sérigfis ANGHLGAGER AERBad witly BB weigslingasi@amet er whi ch est abl i shes the
order to an odd nurftber when the filter characteristic is established to a

hi gh- pas 22.chanasgrer predebsing dBGce as defihed in2id§ ofdBHnB(E21 which further comprises:[ er I ] * C
L M S *paiaineteAmboore meagéd) fqp stod@ssiah gpteie viltes parasetetefl i ned i n one of clains
1- 13 wher ei paragmied addreps tragmofyl inbams (47 &on Sto(iRil ad@ibpsee dMpaid s®amete gednfonyc means for
suppl y neanfiter zp&me®)s H be read ppl fipmnggid dagmeter inpraery aygansan kagerdate Nt ycambitetion
filter coefd iperpasierglefegnining etgpddd s when N is an even nunber and filter

coef f i%i entgadoly mf‘*NS 45} yfor reasing cqus a@ﬁﬁ@ﬁ arja; feomy ppich BHATPRIRFAZProsSsmemory meansi
nmeans (71, 7"25"’"!‘%9?9 E’Ub@%ér‘%m'?}’é’]“ e dheaparaepter g '"t"aﬂg aciere 2ed wAdnY Wb Ageld He) e
data and th@faéﬁ{fd ﬁg & ?'E?iVU‘ST é‘;{% "f)efw'N-“ferfG?Fr Leddreshdfbper ati on
means (77- 799 PGP B‘éﬁff?ﬂf eI APRYPd %A TR 91 488YS: oper at i on i ncl udi ng

mul tiplying respective two sanpl ed val ue data positioned at symmetri cal
positions with respect to the center ¢ N orders anpng the sanpl ed val ue
data of N orders in the delay nmeans (71,72) with a common one of the filter
10 coefficients and multiplying respective sanpl ed val ue data of plural
~sets of t he two sarrpl ed vaI ue data (N/2 sets when N |s an even nunber and
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coefficients while nmultiplying the sanpled value dat_a,ggit_t_i_oned—at——t-he

center of the symmetry with a sole filter coefficient when

nunber. 15 15. A tone signal vice as de “‘“ ﬁ
wherein each filter coefficient %ﬁ]&o%?élg%%{; sai d coef m ‘ Elﬂmﬂ ans
(48,49) consists of filter coefficient data (COE) and wei ght| ng data (V)
for wei gtAddectdi hislchiatisirGaét &d gdimsatin chatonciamsl 1he nmul tiplication in said
oper at i on deBtising(pitohr dESignatisy radehe (ID)for dayigitidgt theppigh bich ter@pbegbneatette dat a of
each or derassipgieh michre (¢4 risresggmdi gegerfitioh ot a tane efghal hvingt thed ddsign4t&CRijch anehy of
shifting dadra chdmnegd seig tone sighd! gerferatifig weamsi [(¥8) genpratirti seid digital dene igdalisbamnaliok h t he
wei ght i ng @ennal i YWEPrplance @ittlBe astighmene by saihesbioner vewsginilg devi ce as defined in
cl ai m 14 ieidr &givel fiter chogpehE) eriorming Shy Higitay Gherieg Aparitien chanmelaydenante Mithf or
addi ng t he®iPgel 12 dighdl e Sanalzc! RIPattiysRbpnple generalpd by H@id JSAmFigns! isengratifh®Pans ons
and a mul tiH ier (79) for multiplying an output of this adder with the
comon filter coefficient. 25 17. A tone signal processi'ng device as

def i H%de’tﬁ"tEP%ﬁ“fﬁhﬂ vvherel n the filter operat i on | n sal d operation neans
(77 79) OHSI naty rar %ltun s?mnc tjﬁr emne e?e oms hestl\%si tone SI gnal

processi ngeme??fon | na rze un égm ich rF%n %ltalgﬂ—qoh rIaHrdag% ‘fbﬂwgl Ses:
firsy filt&lsPa rfo % set

filteg pard%ﬁbﬁﬁa‘irm uhﬁgﬂm (@931 pdle damﬂﬂ%%nh'%%&%n@ l?é!s’l:@gﬁtale T6Rn4
filter par%ﬁb@ﬁaﬁﬁtb\@ﬁgr%om%e speRbde AMiBRIoM JAE dBrad BlisgBbilde G4 ORY

filter parsysaigtale YdnbiGial deRbSH wy.tathtetobém.,on M Qins EInB&k Voras JERAGS el BB grO T
sel ecti ng didlideAigekdmeeibiiiest filter paraneters or the second filter

par;anet er sdadgid Tensjpblyerangpitidgeeisiehagtt@ckr kifvéigr paraneter to said digital
filser neat®. TaBhaSyncArohisinmigsHlapeagungrentesng (119;101@) Ao cEraagabedines Sdntivhensyrai m 18
wher ei n t hobrogisiceignatsf (FIShala$ ieing Reriasle edfufvieist, dist entspeniend tdat Pevigde dgeTonbfhet doe
second fi |digitplepEansignsiserediert,s smal | er than the order of the filter

coef fi ci erttnd wobsi e BasisiQpgrationsreriodsf in dare Dipitaifidereifrichiueg (2ha¢: Hitb flesars erzepgt wipdy, A

t one si gnefad pip 6EReR #der Eeriogdes T ophehenseghiprisiersigielid™St 6t wher ei n said first

and €&cond filter araneter su Iy means 45 47, 26 28 res ectlvel del i ver
out filfer o8y 'f"?'E’ H?@e'UFhWJQ%ﬁfg éJcBr Y" d '86ﬁ'§ ?'g%{: pinvid t“'@f( A5

filter parzét é?’ ts[y B
progessin %ﬂg elS| leals g[ (jef(él’e ;:cvé‘:tn 17%% ::S i _Q:ﬁi*ji;‘%%n%u ; s?r‘l:\c:r ﬁ‘rP@ O@

condist s
(VEI )ﬁandq,ggeé,v 4 zgélﬁ'@ﬁ i de deif,gm%f?'t Emé pertorms t| p | ca'??on of the

sanpl ed val ue data W t | lter coefficients by nul tiplying the sanpl ed
val ue dgt aroaé.gnwans&mgéan&ﬁdﬁg sacBAsBrubEodsPs, (b8isieP a6l DiBaiffitbroindhiuR@ &gt ent
data and SdiHelVekAagerGiibanriohting(71, %) 66 Wfeingtidertoljesde Wetzb gt Gant AtidtWoRdatCE dance
Wi thsthe vajitgbi Tongigeht sgnchidl miZBm PonhihefsySoh@hiaibrsigial CESSaigung evH Atastrtatel | ned
in one of tel ashmBerr@ilngshjwh furt her conprises: paranmeter menory neans (47)
for stori reipepOperationgmtichtung (79) Iztre rMytiplizienast von #btaptaertiaet daderadalrégssngsedniny
%{ (47)mif exrersfiisriosflizicntbd oatemenberidar @diudg.par amet er nenory means for filter
pardmeters to be read out from said paraneter menory neans in accordance
with* o rFBP?'ﬂi‘?'V%ﬁb%‘P”QﬁQ?@H%tge'?acﬂé‘t’%!‘i’ Aerrin Uqhadtso'?% der at'?dT"BB"he"sV"‘i“@a'd'S'ut
means (45)s'gf‘d?f2€t“8‘é{t9f"ggq;ﬁﬂtg( "%‘a'tsé" E . fprsiana
reans |0 ST Telrore s @tﬁq@&e:%ﬁtt.;%;z aaugte. unﬁggtg
nmenor, neans |n accordance with the read out address data the read out

fil ter goelfoné El%tarb Gk Qnrﬂ'ﬁg h&q I;nQpr&ﬂ' ﬂ fgrhtg' rt'ula|F|Itgrkdeh?@nté@@fﬂﬁennr%ﬁtungen EP 0
229 926 B 45?35% r%dngetrpi&m&r%hmbmt +ERRden @ FitoMdiizIdREn bud ZBRGUAYSbL] al B
1-22, Comfsl ﬁbd&%@'n‘id&&km@%h&%& RGBSR Rungdadis bferiRteshi FilRAb M Bnloh 8mprikgth  Of
a tone to Jag miRRbAIRAthehaidhi KaRMN geRRinsaried OberbidhsoBsing (799 dig BMEOFdtioNadf  a
t one sgi gnadeittbiRMgspgsist dich@iRgi gnat ed pitch:to any of plural channels; said
tone signal generating means (18) generdting said digital tone si gnal
channel e.byrobsignaiverarsditamysahrichtongastaCio sidawn 0@ Ansrirliche 6, tees Serg¥enEanbd hoysyschtodisier-

assi gner rsigasigzeugengsedeicidungi (P tdid Tenhdheasynchemisiorsigde #75)1), gier Tansigrialeg mehesrer

di gi tal fian@e (Ghd-ChPieerdsrieghen. evfodeitieiiungspasisheraengl und,fie HDigitaidlteesinrichteng d@ 22 al
~tone s gnakieist Einddhyagan; @B wh Bin irdersKagelply Baakien 13y7 iades dlet Tarachapsyfghyonisiersi-
generati ng;nﬂ% Aol ﬂ_gylttellm@slpaﬂ@qgeg igisisa vqn diesem TonhShensynchronisiersignal unter-
Tonsi gnal VERh & UK %’é?t'ﬁ’t’ﬁa?fﬂ?ﬂ\‘fgs?qn?' @75 aétue%erw ﬁé’gc']%' UKD Airent |
mt einer CREREMGRAY SHOQRRIRY ST LA ARy liegc)peyhc}?ﬁg U‘Q%sﬁ'g% ‘nes digital en
Tonsi gnal s, das di e Tonhohe ei nes zu erzeugenden Tons angi bt; und 75

einer Digitalfiltereinrichtung (21,228111), die das digitale Tonsignal
enpfangt und das digital e Tonsi gnal
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einer Digitalfilteroperation mt einer Basis-Operations iode unterzi eht
und derart ausgebildet ist, dal3 sie das digitale TonS| M“ﬂm“um
Digitalfilteroperation umeine Ei quj% 2% o¥8 Eq0Jer ungsze m“ urch
gekenzei chnet, daB di e Tonsi gnal verarbeitungsei nrichtung ferner "auf wel st :

V- ~0 ei ne TonhBhensynchron|5|er5|gnalerzeugungse|nrlchtung (19; 110)
zum Er zeugemoigR@grali@hhgésmiciing GEH 6ikdns ide Sispdls St -§, BS) dor diRSDigitali@eréitrichionte
auf wei st, dia.2eyreeprese hendtudgr SdRiebdraibs dreichtdrgrinGtap zute sufdhiagdetfaip@idenl Ganschignal s
variiert, uheh wobSitasteddaBasdes <gpaeraTansipsfseundaite den jehefligen Ordnungen gemeinsame

Di gi tal filtMulsplisationdeintentyng 278) 20welst, tie sifeuagangssignat eiger vobestimmin St der Sghiabhr on
zu der 5Per i trdistetpingctyng lqedhierasy:nchr oni si ersignals (PS) ist. 25 2.

Tonsi gnal verad l5eRt BRGHBNIEN| (€ (2R puih &itellymgEygsie evplgenden efuffibren rypr F@?’F@ﬁ'z'enten
Bezei chnung®&pilger rpgs eiRsYiDitgipiseioichupth@R aabweifleddr von

Tonhohen- Sy R PoHe Sshiseepejsiapirichyemt! 18 dirois ﬁh'?ﬂ“%iyi HPbFAitteflwppitashifigenen

wobei d| e DPE{lF f”&'ik?‘?“fzteétfe'é avten iYHﬂ"‘("ZTt ‘?Z‘ °"'fl‘)he'ﬂfé(§° 'Frls'a?"éd“f‘a"lifg’ftgnal
Q‘IGT ne?‘ R @ ? leteremrl sing N
pthoch Sl s Gf gl

ungeac t (?OnSl n Vera e?un Selnﬂl?l i
gg;nbggpﬁﬁn Q rﬁ, »&gﬁﬁ%ﬁﬁ%ﬁ%ﬁ%ﬂ ?ﬁ“gg kaﬁgg ot
Ni ahy synchr R£Ha§ér£‘eru dvorrlzht er Bezel (';1 nungsel| nerl ¢ tuncmo}q%%%l?@(ﬁészv |fgrhﬁg?n

i st. 3,5 Tonghahgh mfa{.m«xﬁgw@g@@Iunerbhmtgwe.g,e&@%né\mrm Ber lTRRPE sfnchidRibierte!

di e Digital Fidb@FRbdoCifeMBdar tENBhSHichtsPhRRNNEHZAGRHLIES @ikt ung (71, 72)
zum auf ei nander f ol genden Ver z6gern von Abtastwertdaten des 35 digital en

Tonsi gnals  syisighdverartitdingsbewthing Madhesimnh AaupHBhe2Z-8, dib@iner eliér To&ﬁomemauagn-v on
Abt.ast wer t déenting n(13yedme seterOdein Uorgsie eitiesd Tensiges alpedisatuno Neeidar tahTanhdheq-79)
Zum=Kldot i pl BericepmserdiEht-Biptrasisive Beadatrengssigaie PAVOrarogedan Tgehalrich gynaironissrne m
F| | t er koef f tezﬁ@tnp@qqtlc@megwreejhgmeche Tprdidhengpn deQ Torfhensteuersintichtung gesteuert wird,
Tonsi gnal vepkdyeinildeg Seiphe yprhenigientalciereppraion bazsichmghayspn @k donholy nidhbgestguart di e
Tonhbhensyn®#toni si er- si gnal er zeugungsei nri chtung (19) die
Tonh6hensynchr oni si er si nale di e TonS|gnaIen mehr erer Kanal e ent sprechen,

f zeP | fiehe di%ibal i98h Aign ftqromricht
di ¢ Fﬁﬁirhﬁﬂggﬁgﬁ bgmﬂdkar Hﬂaﬁg'reﬁﬁf?@% e mpglsantyrart adgyeist At
Ze'“e"%qg%ob%é;vezamm mr.crﬁfaqgche §§ Fﬁsr&c%" B%ghage durchrun . 45 5

i gnal vepal o. uietadz hl
er jpoef f teﬁq“r"&bﬁi‘é@gz Eﬁ ot 9893;519 g nes © i‘% ge ere a'ar?? dor

rrehreren Kagiad §Resid SRrSehfngan Filter oeff|2|enten auf Zelttel ungs a-

sis, wobei S ricHtdBbel [SLIS5 26 Hchab BRI Dr8HuRy BsiTvere eeg rﬁ ih 4B Bfiteteinrichtung
zugefl hr t enzdtéchére bik@eidrbesiimhie® heRBTAhiRBE tordHuby Whd t Bdstil@dn NRGEr8IRNgen
Kanal en geneidisarasRealios alf deiGeadasn/OltotatgnPaBnewdt.e Fi | t er operati on auf 50
Zei tt essl ungsbasi s durchfUhrt. 6. Tonsignal verarbeitungseinrichtung nach

ei nem dert2Anspighideerbtiibgsendchtudg rnach @ansposrt 3he he yaee iteo Rargmaererzeugungssinrichtung

si ghal er zeu@@ngSdemedfizisttamgpsinddgn it denTsred&hdineyadzan Gaesetemsizgughl e (PS1) ,

e\t‘;l"onm gnal en nehrerer Kanale (Chl - Ch8z. ent sprechen, auf
Zei ®ei | AgEmsignayewropiingreintightpng j nac prush 11| beir der i Epremet 9’6%"@2‘)‘"’5@““9
auf wei 6t : Ef"ﬁf’ )RRl ecﬁ’e % kte"ﬁﬁ‘hdﬁ'l [?'9 A tREginTiRBIvNg| a“%ﬁ'%‘ ER@%H? °8F{ Tigipatshade: der

Tonh6hensyn{HY 8¢ %SE'E}' e'”e = inoarpgzal Poametere % % gtﬁagr% Angeeds ¢
stch von di @e :‘% 5 eah aamet:aé(ﬁ?ga%?g e emﬁ g eing unrelaJe em% L enen
Filteroperati onsanf'*br érun955| Fit4 g (z’u erze 8 ﬁl:‘? nri chtungen

(39- 50& 44 mﬁRgl ﬁa’% élﬁ\ﬁchﬁng Q{h%ﬁ\aéelr (Anspﬁﬂf'lé P-ﬁ@,%@?&bﬂ dgl lﬂ&ifaameremnchtung

Filter oper ajh. UngSSI

Tonsi gnal vee.@ar b@éfﬁium%ﬁﬁkdﬂfelnﬁm Zigmmap G.e%.rbﬂmpﬁi@ro SRR NN ddung FibRberdRh- di €
Di gi tal filtgpekndidshbsngr(2dink enh QI daer ge%d@@alﬁlnﬁﬁﬁv@tmtfeik%ﬂzlenten der Ordnungen

Schi eber egi @i+l kAEHCRAd MOeie Lhgefatle zammetauf ei nander f ol genden Verschi e- ben
von Abfpast waid datmperua@sintihghd ol ooy iﬁ@nnﬁieq-ﬂﬁdeﬁolguhdenei’dﬁﬁgdﬁ Vo Aadtldrig@en des

O dnungen gdigirien Jansigndid) uini dadiurdhatbtase@iaten iNetbrt Qiavguing AOyrzedgdnyviridst , di e oei n
Ausgangssi geiad Omratierseimdohtueg (77179t om Brabfibread einerSothegiberenTFilteroperation einschlieBlich

r egi st er ei nddsdhitinlizerene igppitrayein: Attastietidatencdie Bidar Yeedduernpesinrcig)g ZUTA) inezug

Zei ttei | ui ~g%idasFentren fvot Je@rdeungFudniten dem Abtasiweridatererdade OFdnaigen ee symragtdschanger
O dnurfgen zUestienen NAgFitignisrt singt F‘érﬁy*@i"rﬁei’@ﬁﬁm‘?g d@'?@)‘”&lﬁf"ﬂﬂit@ﬁ und, Aes Meltirliglerensdi e
Schi eber egi Bvatasi vty Tty 2gider et Uil el %Woﬂe%“! sine gerade
Zeitteil ung?ﬁ‘élsf %%g?‘g%)rﬁa&@rwqﬁf‘l“l %’F%H@P‘Pf’ez?@hts%ﬁ B FUaY gﬂfﬂ g‘fﬁ'bH‘PB?ﬂ digi i gem
Tonhohensyn I YRICES egﬁa;?osﬂmeétm Uﬁlﬁtwel li;ﬁen mit einem einzigen Filterkeeffizienten muktipli-
Tonsi gnal ver ar bei tungsei nri chtung nach ei nem der Anspriche 2-7, bei der die
Digitalfiltereinrichtung (21.22) die HS8l teroperation flJr Tonsignal e
mehrerer Kangl e durchfuhrt; di e Bezei chnungseinrichtung cin

Tonh6hen- Synchroni si er/ Ni cht - Synchroni si ersi gnal (PASY) fOr jeden Kanal
erzeugt; und | s d| e Di g| taI fil ter e| nr| cht ung (21, 22) unabhangig fOr

Y . o o o -



Filteroperation oder eine mt der Tonhohe nichtsynchronisierte

Filteroperation durchfUhrt. 9. Tonsi gnal ver ar bei tunm nem
der AnsprUche 2-8, die ferner ei gv{g@«psteuerel n- m-

St euern der Tonhohe el nes Tonsi g‘ﬂﬁ s aufwel st und bei )[Illmummﬂmmn 20
Synchr oni si er/ Ni cht - Synchr oni si er - Bezei chnungssi gnal- (PASY) kin*m%

Tonh6he niAdatwesignclRNONIisBE @ligerati€ Z&hl st er oper ati on bezei chnet, wenn die

Tonl i hoe von der Tonhohensteuereinrichtung gesteuert wird, und eine mt der
Tonhohe 18 yosigremergbeiubgseifichiuey trole Aadpiuom 14 deiclec led@tvon de rieeftliientenaithiingchai c ht
gest euer t iwigr(d.492 Bugefliyte Filterkodflipival ave Fiterkesifizienteysietem{(GOEhtndripwichirgsdatdn(Wi) der
Anspriiche zvmdGevighien derrFiligrkesfigientendaton hestetty unghdje MpHiplirgtion indey Oggrationseinrichtung

Gr undkonst(Fir® Pephoefibiewirdurghdduliigierensyael Abtastesrtiatengedes Qrdpyis mit den pyleareshen- 11
Tonsi gnal \AoP ditpréeaftizispenciaian (COR uw% qrepeRLe Cl?émsmefmtt?#ﬁa&%ée%'t'ifeﬂdeﬁ SeRBr it
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o antho S LB AT LA i i o
unger ade gﬁfn lt’ znerém %u l?ﬁz

dnung defm; ﬁga;nggeﬁtgmﬁk,gm welsg! tal Tl ter e| r| c ung zvm sc en el ner
vonbesti nmmt en geradzahl i gen Ordnung und ei ner vorbestimten ungeradzahligen
O dnuys g 12l wndr@akdriBstudsbinidetindaricr dasphlch Wi 3R @& 2R HillipéraidR tirBler OperatloRsein-
Tonsi gnal witadgXer-19y Bing SaidhB kiitGilihitsh gnpdRghtwoAgpr uch 11, bei der die
Par anet er er zeugungsei nri chtung (48, 49) Filterkoeffizienten zusammen nmt den
Ger adz aim. /TongmalestabdtlingSeinrizhtedgaraph @narredeg RospiliBhe 1-17, fermer mit

si gnal \eestear fijeipeamgeeifimeicichumggn (A&c4Y) Ams Bufiredn dribs Siteds vdmersten Eilterparame-
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Ti ef paBchdeaéere-diezelich parigraqgadi el | t i st, ei nen
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