WD 2009/ 038539PCT/ S&2007/ 000319 1 APPARATUS AND METHOD FOR TRANSFORM NG AN
| NPUT SOUND SI GNAL The invention relates to an apparatus and net hod for

t r ansf or ongoeassszaput sound 5signal. At | east one of trag/sdeecihused

techni ques can be used for synthesising a scratched -sound, such as a disc
jockey (DJ) could produce. In a basic DJ's setup, two turntabl es connect to
a DJ mixer which pre-anplifies the turlntabl e outputs and m xes them
according to the position of a slide controller on the 10 turntable

crossf ader . ADRPARAIES AN MAETEHOTAFOR TRANIKDRMINGOAN INRUTBOTUNDI € with
one hand to change its playback rat the crossfader with his other hand
to fade in and out this turntable M&‘ The remai ning turntable usually
pl ays sonme backing nusic. Scratching is consi dered‘by many as the prinmary

t echni queg,fjf(f)r, Ia%]ieng t he turntable ag a 15 nusical instrunment nmaking "new'
sounds fr FFIALER i 8 ARPYETY 120 dRgirad 16y ranserming ap HeDWespuatey ar e
pl ayeds Thiend eame §t%@5ﬁﬁx’e'c§dﬂosb§tel:lﬁﬁt§ﬁls Yasled h%qo@%nﬁﬁﬁsﬁgta sBhipgs f or m ng
on the turntable. Some consider turntablismto be a musica genre inits
own i ght SOuTrSHElkasl 4 dcgjockeyHBY) ¢ogld modnagho practice turntablism- change
the rate of playing records with hand novenents to produce scratched
sounds. Many DJs play as 20expressively as any traditional instrunentalist,
wi t h continod basic DR'e stEpat\if@mrntabladmmpt ar aimnhm&wmcrapﬁ dohpliviee g

i ndi vi dual _sg¢ unds Turnta pro uce di fferent ty es of

scr at chezr”g‘g‘? edo%"ﬁ a‘a‘? m?ﬁ?oéi{)%%%%é‘e posiuop Af Grlig gentrql ]l'rétmﬂ?, t he

t echriipquesrmitaby eosrided ]Mlﬁfg é bidal serieRSthe BT EQaRNdoRN iR Sl siabl e
and/or t ues for three fundanental types of

zhe rossf ader The t echni (%
scrat che aP‘?LfO chagee s P@ﬁ%fisrate agf ABe cippstpder Wt By othse bprdolorigds in ande” f or war d
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Reverse: the sane as stab except that the reco 'S nove e reverse

Scratching is considered by many as the primary technique for playing the turntable as a
15 musical instrument making “new” sounds from recorded sounds on vinyl records by
altering the way they are played. The term “turntablismn” is loosely defined as the act of
performing on the turntable. Some consider turntablism to be a musical genre in its own
right. Turntablists — that is, DJs who practice turntablism ~ change the rate of playing
records with hand movements to preduce scratched sounds. Many DJs play as
20  expressively as any traditional instrurnentalist, with control of the duration, loudness,

articulation, and timbre of individual scratched sounds.

Turntablists produce different types of scratched sound with different scrarching
techmiques; that is, the techniques implemented when the DJ moves the record on the
25 rwratable and/or the crossfader slide. The techniques for three fundamental types of

scratches [1] are as follows:

» Stab: while moving the record in the forward (i.e. “normal) direction of play, the
DJ fades the sound in and out;
30 * Reverse: the same as stab except that the record is moved in the reverse

direction;



direction; WD 2009/ 038539PCT/ S&007/000319 2 Chirp: the DJ noves the
record forward, fading the sound out; then the DJ noves the record in
reverse, fadtagoish® sound in. Recently DEng software hasrad2evmedesDls to
extend their scratching techniques to 5 mani pulation of digital sound
files. Broadly speaking, current Wng %stems are able to generate
time-varying rates of play back of sou files based on gestural data,
graphical representations or stored patterns. Gestural - e.g. hand novenent
- data is cap?ur@urrbyhe Bhtmoies ehs reuchfasadofidiod teeaingd Sort0hef el AT Y

turntables) [7] [%Cf‘@%é orﬂncrgve[rse ghlmtgnd optical sensors _and

accel eroneters lcal rept Ef?oﬂ)lﬂ nvol ve plotting 10changes in
t he pl ayback rate over t| me [5]. O her systens store patterns of these

changes fon scratchin hni ques [4, 6], and anmpng them Ski ppr oof
allows i mthce er@F’InF csg%‘wg{?sg?sogf%dpgﬁ &t ﬁ%tefla]the%%iﬁémg fechniguepassi bl y
true to5sayndnhfatidator aisen @uld Skt ChRAN éH{&EJ hanges
in 15t he pI ]ét%ack rates for different g(;sirdatc E%ngﬁgmg?%phle%

r epr esent afPHAEC Ges R UREFES of playibaelupt soved fifeg rbtax'kﬁérop geturmkis, graphical
synt hesi s/ &@@és@&uﬁéﬂs%@ sfaiedsgsa& €hEgepal L %Uhg{cﬂ[%l NAN ?r:éﬁf& is & p%%% g' ly for

the unskill éd - mni el oF Ro |ng
20Fur t her, C?Wéi‘sl %lchlés s&@r@amdrr@dpatocchnmg totadldsPIV], dhapah ARk i new de

use, the T i s _a conprehensive grl d
syst em whe rHI(EaH gﬁf r?l; Eéesn I‘lgrg ﬂ%ﬁ 5&‘% e&"%%crﬁ t[%o dﬁg{apgi)r‘/ia]l rﬁpﬁe??é‘tqt’@% HyoREPIRMERE t en
[2]. A thwgesamtkmplmjbasmmmfamb(m is given in Figure 1. Wth playback

position on the Y-axis and tine on the X-axis, a straight line with a
gradient of two can be used to represent a scratch with tw ce the

nor mal pl aghre kysidbesioriph@drhOpRtheeWh &R y b ack
rates for scratches. Trﬁl?s not ati on |gl?gz§?ned0at coﬁ%én}lﬁ%:af&%%&%qﬁ ra%

musi cal i dENAIGRE R kPP glqvwstiEnitadunodiBications Whé paﬂemt[#y iswsieset for
synthesi s RWoRPSS true 1o s ﬁaﬁ&%@ &eééfbb@ eflﬁdéh?o £ er ve pr eg%gge%ess’ it

is hard for nmusicians w't hout DEng
novenert s. thpaisybpsk miesefpr syiEetensscsaicies asThib assked gs@mchﬁaelﬂ&emmmﬁoom ot

require any ng &k&#] ut thel r rrent for m t hese systens ovi de no

means of all %engna 1?1\69“ eﬁa Textr équ?svéy{‘ A PTOHC Y TSy ﬁﬁﬁég@
particularly difficult, especially for the unskilled DJ — i.e. DJs with minimal or o
Diing/tarntablist skills.

20  Further, there is po standard scrafching notation. Though not in wide use, the
Turntablist Transcription Methodology is a comprehensive grid system where changes
in the playback position in the record are written [2]. An illustration of such notation is
given in Figure 1. With playback position on the Y-axis and time on the X-axis, a
straight line with 2 gradient of two can be used to represent a scratch with twice the

25 normal playback rate. Notational curves represent time-varying piayback rates for
scratches. This notation is aimed at commuricating general musical ideas to human

turntablists, but is not sufficiently precise for synthesis purpose.

Althongh gestural data preserves expressiveness, it is hard for musicians without Dijing
30 skills to execute the correct movements, Pattern-based systems such as those described
above, do not reguire any DJing skills but in their current form these systems provide no

means of aliowing a DJ fo create expressive turtablism performances.
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anal ysi swesyedsesi s are di scl osed in, for exanple, [%&@&@ﬂ%ﬁgé\/[m

techni ques as those typified by [9] use linear analysis which is
particularly unsuitable for scratching,techniques. 5The invention is
defined in the independent clains. Sone optional features of the invention
are defined in the dependent clains. An apparatus incorpaqrating the
features GFMOFHeiSFHE@ISEREENE WHIVTOET SAPYBRCES ﬁf%@g?lsseéfm»s%r SR8 sounds
by nusi ci ags, sh&?rkgw GBaRiduag ot hBosBUShBIeans, 19 A@SEAdPenAGdiatah@sis 10
scratch strokes an tﬁelr acoustic characteristics in a nusical, concise
and r epr ogatichlady mesatablsrior Srasthingtcelpp@ieat us i s capabl e of producing a

m ni nrum of three types of scratches. Wth this repertoire, it is possible
for nusicians to create realistic and expressive performances. Further, the
di scl osed ThechwningioeSs alefiomi ins e sindgrchdentt caibEngSsbe bplidrak deatigec pE dtee
realistic, scratche ounds, from and .f.or nusic production, allow ng 15
creation &V%EW?S%&#’%MP@%&%&@MM patterns. ha one

i npl enentation, the techniques nmay be used in a personalisable ringtone
generator for nobile tel ephone ringtones., The present_invention wll
now be dedey peRUsEHCATEgraERS Bk dpaiEs shiby daRgndRot Hlaoes may alloih SBESISt he
acconpanyiyg | (95ad LiGhns, Ol &bzkngga ROfRIA R Ghgdie dctdistst r ati ng
t he Tunatgg%??%gﬁéanscrgﬁﬁgén ﬁ%thodgﬁ%by; |8upe 21is a bl ock di agr am

i |1 ustlfat isergtchrstrakashint dbtivaeoussic charagspiaiicsting mosicalrconsibormd yegradhciblput
sound signal ;. 25 Figure 3.1S..a.p f j.agram.| t i

t echni que”]o Oy aér?lggoarnﬁpr?ﬁmguﬁ ﬁsn%ggﬁéo%grﬁégﬁcgiﬁa?; I gdudﬁéﬁ?éfﬁll%%lt tS?DeJlft es
stroke tabteghed Vit hhidevpatoironitenvedssiplsforFngiciensStd kiearst realisis znd

mani pul ated stroke table fo stab-fqrward. stroke: Fi gur is a block
G agham | FrRRts e Reer ceuthst Rt oRBee SR Sioy worey FF 0By “a00f A
mani pul at gginshdeQk @rdagbletlistRNidrdrig sBundsi fford 2RE F6LHEsit lppwubii@gadbwing

illustrating a technique _for deriving and storing pitch deviatjon _envel opes

suitabfe FERLion of mAw: ENdS REYRBS|YPRIG BPred REEFTRS . HBPeGRipmentation, the

'techniques may be used in a personalisable ringtone generator for mobile telephone -

ringtones.

The present invention will now be described, by way of example only, and with

20  reference to the accompanying drawings in which:

Figure 1 is a notation chart illustrating the Turntablist Transcription Methodology;
Figure 2 is a block diagram illustrating an architecture of an apparatus for transforming
an input sound signal;
25  Figure 3 is a process flow diagram illustrating a technigue for transforming an input
sound signal;
Figure 4 illustrates stroke tables of pitch deviation envelopes;
Figure 5 illustrates a manipulated stroke table for a stab-forward stroke;
Figure 6 is a block diagram illustrating the resampling process utilised in the playback
30  of a manipulated stroke table; and
Figare 7 is a process flow diagram illustrating & technique for deriving and storing pitch

deviation envelopes suitable for use in the synthesising of a scratched sound.
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sound sig&al %ysable to provide an output or "scratched" sound@)is

i|lustrat®¥@ 2R EFGUre 2. The apparatus 10 conprises prihtrpHTPes”

synt hesi ser 12 configured to manipulate, in accordance with a manipul ation

paranmeter, a pitch deviation envel ope to derive a manipul ated pitch

devi ati on envelope; and a filter 518 cénfigured to resanple the input sound
ut sound signal with respect to the

signal fro resanpl i f_the input _

mani pul at e%l‘%#’?%rﬁ gg‘\’/ri ﬁgﬁsg‘}%% B¢ SOHRE SETEb Bably e Providd apeutinsoussed i n
mor e det ai Yschedhedt sooRllj BARskYted INBiGARPAT The!Sp ka0 ﬁp@%ﬁ&%& Lha %@J J owi ng
conponents; _receiver nodule 14 configured to receive user s E ice of
the mani pulBIeSFET o Fnswee fo maniavlatepmyacserdanagseith o efdnipetatipe glarapistah

devi ati on pitdsRvRUSPUveRAENE askanalk hagd. in terns o ration
and_scratéﬁﬁtype of the %@si?ggkoutpﬁ?ﬂgéﬁggﬂggg%%%%?f%ﬁﬁﬂ%%ﬁP%a%§m7

confi gur ed & &nSgNEe to fasemple tlshingensonnd signa riveh e pesafupting 8f PleUridltisbyndf pitch

devi at i ipul ati. f t tch 15devi atj
erveropa i e VAR Ened VG ] Db puRE R Bt B Mhiero pecaabropl
sel ected By detusewi on mmod kil IfeiowheOshbly) o BRAMNR MBo S@hELS: Wke pitch

devi ation - with respect to the mani pul ation paraneter; nenory 20
for, amng@é’%%‘ggsm{’?ﬁsﬂﬁs, storing a pitch deviation envel ope as a

stroke tabl ee angbesvet aiah@l B Edpptred QL RELeBI0N @ler lidrary of .stroke
tables . is 20stored in penory 20; a raphfcal‘ﬁgégmgﬁﬁgr gé% °122 to

al l ow'd user t@%@F’omﬁ@Yéﬁﬁéﬁ% ing@ pealy pigbradiviagomoiitib @ubit kaupkiudi ng,
Whi ch are 11 uSErSragy Roafti et SR LR AP RIS Snt S BrbgChimtr an
i nput sound si &Mk to be transformed and a tenpl ate sound
* selection module 16 configured to select the pitch deviation envelope from &
plurality of pitch deviation envelopes. Therefore, manipulation of the pitch
15 deviation envelope is a manipulation of the selected pitch deviation envelope
selected by selection module 16. The selection module 16 selects the pitch
deviation envelope with respect to the manipulation parameter;
¢ memory 20 for, amongst other tbings, storing a pitch deviation envelope as a
stroke table and a template input sound signal . The library of stroke tables is
20 stored in memory 20;
* agraphical user interface (GUI) 22 to allow a user to control the apparatus 10;
¢ recording module 24 including, for example, a microphone and suitable
processing circuitry (neither of which are illustrated) to allow a user to record
one or both of an input sound signal to be transformed and a template sound
25 signal for use in creating one or more pitch deviation envelopes in a library
stored in memory 20; and
* speaker module 26 and suitable processing cirenitry (not -é.ho'wn) for outputting

an audible sound signal which is a transformed version of the input sound signal,

30 In one implementation the apparatus 10 is a computer apparatus which implements the

disclosed technigues either in hardware, software or in a combination thereof. The



25si gnal

library stored in nenory 20; and speaker

for use in creating one or nore pitch deviation envelopes in a
nodul e 26 and suitabl e processing

ci rcui t rwo(zoevessszown) for out putting an audi bl e soundP€THEAI070KEN is a

transforned version of the input sound signal.
apparatus 10 is a conmputer apparatus which inplenents the disclosed
techni ques either in hardware, softwafe or
WO 2009/ 038539PCT/ SG2007/ 000319 5 apparatus may be configured to read,

in a conbination thereof.

30 In one inplenentation the
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a conput erpresttabhe brediignred kecut aftbe € odepdter readgille Medinm) @xédenil scl osed
nobi | e tel ephone
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appar at us

recor der mnﬂhﬂem&@hﬁﬁnﬁbhﬁu@eﬂﬁﬂhﬁﬂ@o@iﬂxthqnﬁnﬁﬂdeﬂﬂ@ﬁ@&ﬁhg@ng&@cuitry)

circuitr
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pr ocessi ng
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For the puknesas: 8 (théifletObhioik RE-pies Ghi/BE iRierSA r&%&i‘ug &{c&@@ ake now
made: 10 a scratched sound conprises one or a sequence of° stroke sounds; a
stroke cderdlponipbla sangdandanebiledciephone featred.t her a forward or backward

a stroke sound is determined by at |east a pitch deviation

direction;

envel ope and, optionally, an anplitude envel ope;

15 a pitch deviation

envel ope Fos the meirmpacs of éireviellopmediefdripting sohe dpfihicibnotey nating@eof a stroke
sound with respect to tine;

10

15

20

30

a scratched sound comprises one or a sequence of stroke sounds;

a stroke comresponds to & hand movement in either a forward or backward
direction;

a siroke sound is determined by at least a pitch deviation envelope and,
optionally, an ampiitude envelope;

a pitch deviation envelope is a signal envelope defining the pitch deviation of a
stroke sound with respect to time;

an amplitude envelope is an envelope defining the signal amplitude of the stroke
sound with respect to time; )

the pitch deviation envelope may be specified by one or more of its peak piich,
its attack time (i.e. rise to the peak pitch) and decay time (i.e. it’s decay from the
peak pitch);

& stroke table is a table for storing parameters defining the pitch deviation
envelope;

an-output sound signal is a scratched sound which is 2 transformed input sound
signal manipulated according to a user-defined parameter;

an input sound signal is a “scratchable unit” — that is, a sound signal to which the
described techniques can be applied to produce a scratched sound:

a template input signal is a recorded sound which is used to derive pitch

deviation enveiopes for use in the scratching/transformation of the input signal.



an anplitude envel ope is an envel ope defining the signal anplitude of the
stroke sound with respect to tine; the pitch deviation envel ope may be
speci fi edywbyo@ness@s nore of its peak pitch, 20its attapkr$éme/dehas rise to
the peak pitch) and decay tine (i.e. it's decay fromthe peak pitch); a
stroke table is a table for storing paraneters defining the pitch deviation
envel ope; an out put sound signal is a scratched sound which is a
transforned i nput sound 25si gnal mani pul ated according to a user-defined
par amet er ; A @borid"gpphraaeumd: Sho¥idiforl Sardforedahe Mk Qostid Signal cbRRtisdsSa 2
sound signal to which the described techniques can be a pplred to produce a
scrat ched §@Hﬁﬂ“ﬂ3@rﬂ%ﬁ%W%ﬂﬁ%rHbéFW§P§ﬁ%W“ﬂ%adnﬁéﬁéﬂﬁédP§@@ﬁ@£WhP&ﬁi|s used

to derive £ daviiatd MWV RIPRES A toUSE I:i,l&lfﬂ.\t}\%lon parameter to derive a
scratching/transformation of the input signa

2009/ 038539purngel 0l Govaton envelps.etlomoiapippiatiat ischiumpes of tvim ppfapatus
transform i S si_ser for

R pul at 1 g Al B BRHRE 13 e 2 TRICRER U Th A8 el e

devi ati on Mbmpevémmgdbewelbhed e aelectom Modtibel snaihFigdeal ko tegadbaimet er to
derive a éﬂ ul ated pitch deviation envel ope. The mani pul ati on techni ques
of this ap (Fat us may be as for synthesiser 12 of Figure 2 described bel ow
In this apparatus, the pitch deviation envel ope nay be sel ected by
selection modul e 16 of _Figure 2 as described bel ow. Referring now to Figure

3, the prot@&Eng 26w Figige i BaeesF dov ?fa%néefcamrlﬁéoratﬁaqsmwm Fevind
signalig s Wesctihads d&f&ﬁb@({ OR $Bod3QIbdEBn sl ds%g)eﬁo : 't ség $i %R sGihd nput

sound signal (a scratchable uni't) I's recor ser usrng recorder
nmodul e 24.sigrge(s sepairbhableumit) i rgfrmqledu hy the geagdising rmm@mle 2. Thejppsa,

SynthESIS%ku%%ﬂgﬁgﬁ%“ﬁgég{%ﬁ@@ﬁbﬁ a user sel ected mani pul ati on paraneter.

15 This may eive € user recei ver nodul e 14. The process is
di scussed in further detarl bel ow, but |n one inplenmentation, the
efi ned peak pitch deviation of an output

mani pul at i user
sound si gr‘fgtlSt éﬁf %53353{ Iﬁ%&% e?ﬁ?‘&?ﬁg}ﬂ QUFT-§9ecteq, manipulation, RATWEET dof | nes
t he desir emhip@ak bpideeRedvinaiht aferaf rdcbiReOnbasit 1CTRd 5R86ks $OUREsse20in

further detail below, but in one implementation, the manipulation parameter is a user-
defined peak pitch deviation of an output sound signal defined by the user through GUI
22. That is, the user defines the desired peak pitch deviation of the output scratched
sound. ' ’

20 )
At step 36, synthesiser 12 manipulates the pitch deviation envelope in accordance with
the user-defined manipulation parameter, e.g. the desired peak pitch deviation of the

output scratched sound.

25 At step 58, filter 18 resamples the input sound signal with respect to the manipulated

pitch deviation envelope.

At step 60, the transformed input signal — i.e. the scratched sound - is output as the
desired output sound signal by the apparatus 10 from speaker 26.

30
In one implementation, the manipulation at step 56 takes the form of a shift of the pitch

deviation envelope in accordance with the peak pitch deviation of the (desired) output



At step 56, synthesiser 12 manipulates the pitch deviation envel ope in
accordance with the user-defined mani pul ati on paraneter the desired
peak pi Mh2@EBEY on of the output scratched sound. %Tﬁmgqgé’ﬁm filter
18 resanples the input sound signal with respect to the mani pul at ed pitch
devi ati on envel ope. At step 60, the t,éansfor med input signal - i.e. the
scratched sound - is output as the desired output sound signal by the
appar at us 10 from speaker 26. 30 WD 2009/ 038539PCT/ SG20 07/000319 7 sound
si gnal . TRA1C signilhe TEAVE Biestyrloph ! pibe dHicl edavartiop rensalpet dpehifisdsini fted in
accor dan at 5 ' ol Bk ViaLl.o ed out put
sound si gag%%éd%he‘p@lh:ﬁﬁhieg_r%%%gg%%gaéigﬂa&%%g%ﬁp?% %S% gﬁupg ween a
peak pitcignet The sipfttasiresopiatd @mﬂénpiéqboﬂﬁﬁemde betpfeakagjeelcmdem' ﬁtl on of

t he desir i . eV ati.on _envel
conpri se ?f? hw no%g&gg %@g? %%‘&?“p?r%%"{g{é%“ gh de%gaci}“%l&s?‘fng‘ d t he
synt hési Skee piteh dondtiogenes opomsy mmkpme af 1e1asn: iofe bhen tack pasion aRea QécaS/ he attack
portion an%@t he %ca Eortlon ‘fﬁi:- B% theﬁgét(ih devi atj on envel ope.

Si gnal prGtEss PEhE P T§’e°’t‘8‘i§ el Yrleashaecotithedftach great er
det ai | vmpbhmﬁe&me@fe a@aflp@mc@SWHe@mg 2 FlEdhOReviRioh ! EnvBRBE PWiakdion, the
pitch deviation envelope is selected froma library of pitch devVi ati on
envel opeé’I‘{??SWrﬁlﬁé’gh@éfm 1hese ppraatisng pen Jeegritedl ipisteeter devil atithopspesivel opes are
defi ned l@;yauge respective plurality of stroke tables (discussed below) and
synt hesi ser 12 makes the selection froma conparison of the user-defined
peak 1pi tch deviation of the 15output sound signal with respectlve peak
pitch de f devi tlone nth i brary. As
not ed ab\(f))\%@; {Oalﬁsﬁéﬁh#ﬁ%m o@ﬁ“aﬁ)&‘%‘%. & sgj Re'* & 8’58%%5’ a@’fo tF]g

sounds, dedhicfenbiopts bg syhﬁhmsm nIedI‘Hn:yplafath}easpﬁ@ @etvﬁaﬁibn%%l@ﬁds&ﬂe envel ope
and, opti.onall an 20 a i.tud SeC|fy|n t he acoustic details
of a nur’rf} S8oYst FESREEVE %@%8?5 %bcig% Cgﬁs\?g b5l é‘éﬁ SEIagsisee % edi ous. A
better repkas@ptabin WeHlatborlpaSnRIShA RekrGOARMH ﬁcrak rﬁt@ﬁ ahﬁ%naéff e to
descrl be strokes _ (and scratches) on a nusical level. It would al so be

concitde SHEYESOHRE §1§nﬁla‘ivﬁh APV GedhRiidicde®iation velies bf theepiichrdskieson 25Fr om a

techni cal,REHSPRGHL MErarySCratching is the result of playing back a recording
at a ti rrenvarpy%)ng rate.” The rate of playback is expressed as pitch
deviation p. The higher the pitch deviation, the faster the recording
plays. p th ck rate.i s Jaor.m is twice the
nor nal s‘ééé%temg gé%‘&% C%¥$ e PRI g o & SE?‘%P?S%SWOE%SW? §8% i n
nunber / anbuibichofs dmerpliss) bpet iewn aapitdhmeviidtionSersalvpt egdabgkiddaBy ti® it 1S

20  amplitude envelope. Specifying the acoustic details of a number of strokes tends not to

be intuitive and can also be tedious. A better representation would allow DJs and
computer musicians alike to describe strokes (and scratches) on a musical level. It

would also be concise and express main acoustic characteristics of the strokes.

25  From a technical perspective, scratching is the result of playing back a recording at 2
.'time-varying'rate.. The rate of playback is expressed as pitch deviation p. The higher
the pitch deviation, the faster the recording plays. p = 1 when the playback rate is
normal, p = 2 when it is twice the normal speed, and so on. If the recording is digital,
the period (in number/amount of samples) between a time it is sampled and the time it is
30 npext sampled is equal to the valne of p. Resampling of the digital signal allows for it to
be reproduced at differemt pilayback rates. The value of p is equal to the original



30next sanpled is equal to the value of p. Resanpling of the digital signal
allows for it to be reproduced at different playback rates. The value of p
i s equal wmziphessei gi nal WO 2009/ 038539PCT/ S&G2007/ 000818G287/0@atypl i ng rate
di vided by the new rate. The resanapling process is described in greater
detail below wth respect to Figure 7. Taking into account a DJ's nental
nodel of scratches and possi bl e pitch&deviati on and 5anplitude envel opes
for human performances, a stroke may be synthesised fromthe foll ow ng

par anet er samPaigane deviddigDak actvype. Seretehahigeproftcd is(dkden i £s)

Scrat ch name. \{/ﬁ g . h"stab"s rat chNanme "chirp", "reverse" and "letg, 0")
Di rect i on ¢t {efo¥ SHthTEREeLt® BIFNir ati on i n secondsDur Peak pitch devi ation

i npi t chDevPeak
Taking into account a DI's mental model of scratches and possible pitch deviation and

5  amplitude envelopes for human performances, a stroke may be synthesised from the

following parameters:

Parameter Name Data type

Scratchable unif (time In Array of 16-bit signed integer
samples)

Scratch name (e.g., “stab” scratchName Character siring

“chirp”, “reverse” and “letgo™)

Direction (*“fwd” or “back™) Dir Character string
Duration in seconds Dur Floating point number
Peak pitch deviation in pitchDevPeak Floating point number
semitones ([-24, 247

Attack time of pitch deviation  attackP Floating peint number

envelope in seconds
Attack time of amplitude attackA Floating point number

envelope in seconds
Decay time of amplitude decayA Floating point number

envelope in seconds
Initial playback position playPos Floating point number

Receiver module 14 is configured to receive any one or more of the above parameters as

10 the user-defined manipulation parameter for manipulation of the input sound signal by

synthesiser 12,

A stroke corresponds to a hand movement in either a forward or hackward direction.
There can be silence between strokes, but each of the strokes is wsnally continnous.

15 Playback of a scratched sound starts at its beginning, where the previous stroke ends, or



semtones ([-24, 24]) Attack time of pitch deviationattaci cP envelope in
seconds Attack tine of anplitudeattaci cA envel ope in seconds Decay tine of
anpl i t udegenayRsenvel ope in seconds Tnitial playback posSGROAPMNEYPos Array
of 16-bit signed integer Character string Character suing Floating point
nunber Fl oating point nunber Floating point nunber Floating point nunber

Fl oati ng poi nt nunber Fl oating poi nt gunber Recei ver nodule 14 is
configured to receive any one or nore of the above paraneters as 10 the
user - def i pegd pERLRWGRIHRN TRAparelieh dbeatitimol b sablicanrddted hethé apet osound

signal by synthesi'ser 12. A stroke coxresggnds to g hand, novenent in
ei t her a twriwaddthefasidhaband Herbgher 8% Piigher &0T afCH &S Ppeay AR B2 n

strokes, L : 15R) oo
S eratoh thg%kﬁggﬁg? 8F shi}es 5# o bﬁg& eidtoHahk YmS ARk BMRU es. 1Bk cavbarka of a

arts-at 1ts beginning, where the previous stroke ends, or
simple stab scratch with one forward stroke is specified by a user as follows:

5
; scratchName  In
scratch  Stab “uh” 0 110000
; Dir dur  pitchDevPeak attackP attackA decayA playPos
stroke Fwd 052 145 .023 01 01 00

(The lines beginning with semicolons are comments.)

The first line of code is a scratch statement, and it begins the description of the stab
10 scratch. The last line is a stroke statement, which specifies the acoustic parameters of
an individual stroke. If a scratch inciudes several sirokes, the DJ user may insert

multiple stroke statements under the same scraich statement.

Turning to Figure 4, a first pair of pitch deviation envelopes 100 defining respective
15  strokes are illustrated. The pitch deviation envelopes 100 are defined and stored as
respective stroke tables. The full variation of timbre of the strokes is defined over the
range from #24 to 24 semitones. The two illustrated pitch deviation envelopes are for
scratch type stabs with respective peak pitch deviations of approximately —4 semitones
and 13 semitones respectively. Dashed lines 102 divide the pitch deviation envelopes
20 100 into two sections: the attack portion 106 before the peak pitch deviation 104 and the
decay portion 108 after the peak pitch deviation 104. Generally speaking, pitch
deviation increases from 2 start point 110 through the attack portion 106 to the peak 104
and then decreases over decay portion 108 to end point 112. However, sometimes — and

depending on the nature of the stroke — the pitch deviation envelope 100 does not

comprise an attack portion 106, or a decay portion 108.

o
tn



WO 2009/ 038539PCT/ SG2007/ 000319 9 at an arbitrary position. The peak pitch
deviation of the stroke is related to the speed of the hand: the faster the
hand, t hwohiogdmeessbhe pitch. The attack and decay ti negcofcthenstrioke define
t he shapes of the pitch deviation and anplitude envel opes. For exanple, a
sinple stab scratch with one forward stroke is specified by a user as
follows: 5 scratchNanme in scratch Stabluh” 0 1 10000 Di rdur pitchDevPeak
attackP attack. A decayA pl ayPos stroke Fwd. 05214.5.023.01. 0100 (The lines
begi nni NgTHé kfpes BRRICQI VRSN RARISRMTBIY Figurd Bes § bite ddvidion @hveiadaritisa a
scratch statenent, and it begins the descrjption of the stab 10 scratch

The | ast 19%hBitghsdeyiation fegresoRtiBREN 2 SIGH; SERKS (88 i & slovhbandogoewmest).

par amet er $pofi Ael ALY bElals BHHIRKE thd begnried ALH ANGlUAES;sSBY SfAlensSt I OKesS,
the DJ user y I nsert rruI’tIé(S) e ‘'stroke statenents under the sane scratch

st at enent of tie emyeinpetad PPitigos E0andal 45 is steepadnereaingiteaply dawirtéan B9, anlvel opes

100 def m I . QE%' . ] . deylation
envel gj];)es&%fﬁr?g%g gt%%%}?/?%é glﬁuﬁj@és??éotrhe aéshllre ég%féc ?s\d;%mts ?’% teéq%g%ﬁgég}kﬁrhe full
vari at i ondesfatibn (1h4.e Qof the btheshandk s changdefin pech dowdation erinatgedad soohe- 24 to 24
sem tones.. Jhe two il lustrated pitch viatio nvel opes are.for. scratch
type stab® I-;%Fﬁﬂ‘”?%%%%té?%“%g& 9 qﬁﬁc?lfdgleg?fea# i @nietrog‘f: %}gﬁr% %ﬁhePlfF%- 4

sem t onesdeafatiod)rs eridiANAS cHRER6GY. | Vied pcchDasiaseh binesiylibdedbyoeetisne pitch
devi ation envel opes 20 100 into two sections: the attack portion 106 before
the peak TBIHERY g Her's AL AOHOH AP0 PRE SHEE dpcrpasins Bom pomt éf)géqpqwlﬁeak pi tch
devi afyi o, l04+i&en@d al | y speaking, pitch deviation increases froma start

point 110 through the attack portion 106 to the peak 104 and then decreases
over decay portion 108 to end point 112. However, sonetines - and dependi ng

on the n r f {1 - i fﬁ%& ' e S not
25conpri 3%%&:@33%:;{1%@%@%%{1%(%# e]fggs,e E{rogéz;d"a ecaygtpt)%j?%i o%@gg&es%%%?ﬂaggupper
pi t ch devafpubaiedmithl rofeesntO@ Gk Eagpuistich paameipr tistusshévatave cnpenidel ope with

I itch devi.ati,or . di t I troke (that is,. I hand
ovoneht 1 FHEbUREE ARG P UETRET AR 8 Badt BPHh R hUE i nflabe ne e
end; 1fhatrhk Spitdhh@egéragi emteik 1de ienualippgedthifed tac@Rsind 06 aRduskds is

st eep, increasing. steeply at rtion 106, and
P definition of the de&%d%eak pig;g deviation of the output sound signal.

That is, synthesiser 12 modifies the parameters of the stroke tabie for the specified
scratch type and direction. Synthesiser 12 shifts the entire pitch deviaﬁoﬁ envelope 100

20 by the difference between the peak of the selected pitch deviation envelope and the peak
of the specified output signal. The attack and decay sections 106, 108 of the envelopes
100 are trimmed/shortened if they are too long or stretched if too short.

Figure 5 iliustrates a modified siroke table 120 for the stab scratch specified in the
25  stroke table above. It is derived from the matched stroke table for a fast stroke, which
has & peak pitch deviation 122 closest to the user-specified (in the stroke table) peak
pitch deviation of 14.5. The pitch deviation envelope 120 is multiplied by a constant
frequency ratio (equivalent to about 1.5 semnitones). Amn initial portion of its attack has
been frimmed off; that is, as the peak pitch has been shifted “left” on the time X-axis,
30  the initial portion of the matched pitch deviation envelope was trimmed off, leaving a
new start point 124 of the envelope 120. It is also possible to shorten the attack portion

by squeezing/compressing it rather than trimming, but trimming gives a performance



5 decreasing steeply at portion 108. O herw se the gradient is sustained at
about the peak deviation 104. On the other hand, the changes in pitch

devi at i o oduéoagssb he fast stroke of the |ower pitch deUT/aEHeH0¥APel ope of
Figure 4 (a stroke table with high pitch deviation) are gradual and
continuous. The pitch deviation gradually increases over the relatively

| ong  attack of portion 106, and startld decreasing from point 104 to point
112 10over portion 108. It is these pitch deviation envel opes - stored as
stroke t ahb@sin-acebridefteawih Sahes retbepish. MHRI @itiratdechyvbdrtion ef@mtandeet o t he
mani pul ati on_ par anet er_ di scglzse gbove 0 %Qvi de Ehe mani pul a%a%g gi tch
devi at | orfughed pseis iy Sl iFe S FP&IRIY?%‘C}(G UPR, FRYCIPG GAEAET §ATEFR™Y 95The

pi tch devj %&%Q%&&\ﬁ%ﬁpéo&@&d aipRkRekated/ shkblet asesidin@et@cthe user' s
definition of the desired peak pitch déviation of the output sound signal.
That is, mymmhdsitgsrgdp. ifdoridisatsieichayanetidesheder REFEr8eke tabl e for the

speci fi ed..scr at . i: i Q. %E%t I i eptire
pitch Dde\clifl?sl rftgﬁﬁ%nﬁ\%#%f)%ﬁ%a%!@%&%g i he i %g%gﬁﬁép%%f r\?\%el{lltr?%ﬁgg %%%ﬁit of the
sel ect ed thé inptxt sbewd sitbadn envel ope and the peak of the specified output
signal. The attack and decay sections 106, 108 of the envel opes 100 are

tri mred/ shortened if they are too long or stretched if too short. Figure 5
i || ust r atregerAin 6w h ebist Bokeotalak erokads dfof tetidqist fab datving oft: spmoief i ed in
the 25 stroke table above. |t is derived fromthe matched. stroke table for
a fast stpilkelevighon BuYRkaPes SpEae ?ﬂrt%ﬁ 1B GYRETIS 508 GPGRES S F

user 'E%Dec\sic}cﬂfng%ﬁ(s%@ntahﬁxé&ﬁ@‘fﬁqxﬁ&?b@)is RewkiiRnteh. d@¥iRdde@Nbddinsld skep The
pitch deviation envelope 120 is multiplied b¥) a const ant frequenc%/3 ratio
(equi val dAf. ¥ sebddt. 4 temmiamimroheienal issecpispd Py Itheeer Wik resprder googileack has
been tri of f . t S, | shi A t" on the
time X-aXi so,c} apg%a?%gﬁi nTl?el %ﬁaﬁ%%%? ib(%n fwtuhg%ﬁg?%ﬁgggg?lt%hghgg‘% baj!tr iﬁ%n

envel ope wa@s tHor nemachpdd, f ond edghtngonaidecwesdrding poi sound 2¢f of usehesagingel ope

120. It is .Pgssibl.e tq shorten t ttack. t.i o

squeezin g?f@giﬁ%’%es git AP iIS 4 Té?rﬁ£¥er?1?1r§n°f Eﬁ § %ﬁp?%e Hﬁ’ﬁ{ - ra‘lp ar#hxencgcf Tde &,

per f Q5 MG rdeWOvRR QB fO385 3/RET /0B @ABZLOMI 3L tdhphmr épun s@goglor danme wit h
human perception. The entire decg ion 126 as been Ttretched to ensure

t he over dpplefepiation of H@Spiﬂ%‘f‘cF’P”&é\a/ziy e EFEpEr Wi Y dbfrst afit¥lor at

| east substant ial kY GRS ILacAUtlr Nali weleya tithtabR HOSELB! Hebd/mxhr apol ate
the decay portion 126 but, again, it _is found that stretching provides
better péetigiareamyelors. Hipss saripug FResrdingsase regpisd &Y madils Mattaempheseh

devi ation_envel o P = 1 i . L ghal .

Referri néec lbd\%l%sbt%gipgugéle&%? dg‘tﬁlatgfl%-% l@%ﬁ% &garr(ggtaerﬁsdggéf?ﬁgd% %nﬁglﬁ#]i@gﬁ? %ﬂgr deriving
one @o nore pitch deviation envel opes suitable for use in the synthesis of

a scrate S{% a%ggs%g n%?s?cal instrument tones, scratched sounds in the same “register” have a

similar timbre. It is possible to synthesise strokes of close peak pitch deviations and the
same scratch type and direction using a stroke table. Several strokes may be recorded at
different peak pitch deviations (usually 2-3 per octave) to aliow variation in the timbre

over the full range from -24 to 24 semitones.

2
tn

One technigue for deriving the plural pre-determined pitch deviation envelopes at step
156 comprises conducting a spectral analysis of the template input signal and one or
more of the plural recordings of the template input signal (of time-varying speeds of
30  playback). An alignment of the respective spectra is carried out and from this the pitch
deviation envelopes are derived. The pitch deviation envelopes are stored in a library of

stroke tables in, e.g., memory 20 at step 158. The process of Figure 6 ends at step 160.



10 storing these in a library in nmenory 20 is now di scussed. The process
begins at step 150. At step 152, a tenplate input signal is recorded by the
user w tworseeansess nodul e 24 of apparatus 10. The souPdI/Heipih@tdAy sound or
speech signal as chosen by the user. For exanple, one m ght consider
recordi ng the sound of a user saying "aaaahhhh". At step 154, plural
versions of the tenplate input signall2are recorded, each 15 recorded with
di fferent speeds of playback of the tenplate input signal. In one

i npl ement @hd QRAOds/tdB{RhesishBrosesd Nibr "taagakivaty at sipecOraedigont 8 of el (i.e. a
vinyl record), and the sound is scratched by_a ing a furntabl e at
various spudissisgs ound Hewdl it Hlgsirass By raRect %@“@E&aﬁlﬁﬁga@%ﬁ?ﬁ% are
recorded fy MRl @04 7 FLOMKDERAA LRGAN A digSissel RBowR| witidtesfict ElFidaNi ati on
envel opes are deriVed for storing in nenory 20. 20 Like acoustic nusical

i nstrunmeng. tones, scratched sounds in the sane "register"” have a simlar

ti nbrﬁ5 It is possible to synthesise strokes of close peak pitch deviations
and the same scratch type and direction using a stroke table. Several

st rokes nHgukey freoseesh aterdiewferibnrespmplingiiltehusge ibapiappesk (i suahi-y 2- 3 per
octave) to allow variation in the.tinbre 25 t he .f : om-24 to
24 sem t offEBNE EfE '?Ié)@ﬁﬁ?‘ﬁlf@“?%ﬁlgﬁaérée\?i& & tsr%a?%eaéire a n%prgéd elg g%%‘lﬁ iéa pi tch
devi at i on,cemBl-ap@SiRh dstisfonlafcpiPe]l sesantindudtiingoktioptitthatiganal ysis of
the tenplate input signal and one or re of the plural recordi of the

t enpl at e ToRpses @iﬁhaﬂ@g( Sotppaty. By fFW@Cn%ggesé’Bgé df Sﬁ@%la"é’yﬁjé‘g%]{er %ﬁgal i gnment
of thg respgali.ve SRefhiifudeSeGRldpketh ot iaRinichambd hiigplchaspi tahcidevi at i on
envel opes are derived. The pi tch devi ation envel opes are stored in a
library ofusteiny ddceytemsblopesiarg ussd goRIoREREPYS P ahempitneds epyglopepnadditess of

Figure 6 ends al t@%&g %%?Baraﬁ@%;l;g@rt%ﬁ%%gﬁﬁﬁé %ﬁx)’éiﬁdﬁ&%i $ REPGess, for the

pl ayback létnoslfegp ure nt hesi sed sound signal is

i |1 ustr at@dksisbles deffpadtch toviGiqgupasmeterThelyor i gi nal scratchabl e unit 200 of
Figure 7 is an input sound signal as discussed above with respect to Figure
3. 5 Figure 7 illustrates an overview of the resanpling filter used for

pl ay %CE "%:fe 1@wt;;aa£ﬁwtg;(r) giasn@ coffe fredilacy mppand?nwrdmi miteal de(vihaa?ge,l drgida
"scratchable unit," 2 is resa ed accordin i.tc i.ati.on
envel ope kBor-windpyEd Flpﬁ%‘t"fé‘ﬁl Wﬁg é?%ggﬁnglt FFRUFIST O?H%‘gﬂgh 4 %W“gé?@ i Iter
204. OptiQpabby is e 861 8 GRAISOMMIwitE o8 Galpiehd\envalbpd PiC, GhicRG8 as 10
according to the arrpipl tude envel ope. In one inplenentation, si g{ﬁlé}? ASD

(attack, lsustsaibn pitde dayiytiaansreeispes Thap scigicher spVBE dx theRtQUERE (6P anpl i t ude

envel opesy u%gg} ﬁg&grs ks 70 need to store any paraneters for the anplitude
envel ope(s%, in such cases, the stroke tables define pitch deviation

parameters only. 15The |l ow pass filter has a cutoff frequency dependent on

the pitc eviation, .and a. kai ser-w ndo ' j nd

at t enuat ir{gﬁe“oafne-‘%?)a%?gfﬁgﬁ g%isf?n?"e\é’bg% o¥ g’rﬁlaﬂ@rﬁm;%%g?‘% S%@? iv%fu?% by

nul ti pl i ek oBREhewitlyhabar@iiplitet ttterpelatied apbnigd), Bahi oh Shenms’s| semgling t he
pitch deviation envel ope. The scratched saund is the oug ut v(oft.ecp 60 of
Fi gure 3)thapge@}ngaﬁglggjéqdo BETP 6t1011 TECORSIIUCIS MISSINE Sampie values 3P COnvVOIVIIE

the original samples with the sinc function. The sinc function serves as the impulse

25  response of a low-pass filter whose cutoff frequency is half of the lowest of the original

and the new sampling rates.

In summary, the described scratched sound synthesiser allows synthesis of a sound clip
for playback at different time-varying rates specified by a user to imitate the sounds &
30 DI produces on 2 turntable with different scraching techniques. The sound clip, called

a scratchable uvnit, is usually speech with a single syliable. The scratched sound



When a new sanpling point falls between the original points, the new sanple
val ue can be obtained by the bancllimted interpolation technique. Based on
Shannon' woaimakséng t heorem bandlinmited interpol ati onPEFEEGHWEVHEEL s ni ssi ng
sanpl e val ues by convolving the original sanples with the sine function.
The sine function serves as the inpul se 75response of a | owpass filter
whose cutoff frequency is half of t held owest of the original and the new
sanpling rates. In summary, the described scratched sound synthesiser
?Lllt g\évs SYQM@%f _ ig&bt@fns ahs estaghatit pnf antopl sydele kvitit org 6if mprengtrokbnes-8sa# yi ng
specified by a user to imtate the sounds a 30DJ produces on a
t ur nt abl ecmwwmwg%ﬁw%%émaﬁbs@@%ﬁm ques. The sougd clip, called a
scratchable unit, is usually speech with a single syllable. The scratched
sound WO 2009/ 038539PCT/ SG2007/ 000319 13 synthesiser_ turns the, scratchable
uni t i nt oThe Bwendion hasbach desraibes DFBRE OEWGWESO% agdx "E”tcbﬁiaPFﬂfﬂ‘g??F%ﬁ‘é with a
forvard ang, 4 Backs b0k e hewdeal MLGRAOR BRS cieandienebiest ovay of
exanple onl'yand" 1Tt W e appreciated that 5 various nodifications in
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pr edet er nipedidiniel e adiiamrenuelRpesdefdafd FBs?&tin@%%ﬁBieVﬁro‘ll@%%th?
stroke sounds, and mani pul ate, in accordance with sai'd at | east one

nani pul at i%8A NpeiEkEe.dn acaaienceiwidhsaib ol laast ene emnlulaiontoraestéy eaid pitch

mani pul at I .ati on. eny the. at | east one, manj pul ati on

par amet er %gg%éllgs@?ﬁeggéﬁa@ i %%1V%gangiaggjglbaéﬁq@t%acr{eﬁﬁ%{oé}r%rfveg’ﬁa’ the & ?eaﬁt PP ter
conf i gur edndripul atamsfaemmetéthenigrite mouad asd goakid pemmateresadpl i ng of the

i nput sound si gnal vvitth re Fect to the nmani pul ated pitch deviation

envel ope. 2. Agpé?eétcﬂ% I%Pf%‘g Uiy terg tedppdt sound, sigp rirasp wgesasimigeof tecei ver
nodul e conf ; I t : mank i araneter as a
user - def i rlr}{e%}g g(ge%% SE)@? gﬁﬁgg%// g%tpgﬁ&é?&gﬁﬁ %18? ﬁ% sodéhlC ”2%“5%@?9 3. Appar at us
according to claim2, wherein the synthesiser is configured to select the
pitch dev'?ati on _envel ope fr‘omg ccgglg]ar}i son_of the peak pitch deviation of
t he out put” sou p%’iagﬁalacciﬂr‘fljﬁgr 51 ve PEERY pfup R i ticeh vy alsdicor a
pluralityceindureret ReavEeRe Bi [ak SRVInAtiHORHENYEIARES as a user-defined peak

pitch deviation of an output sound signal.

3. Apparatus according to claim 2, wherein the synthesiser is configured to select
the pitch deviation envelope from a comparison of the peak pitch deviation of the output
sound signal with respective peak pitch deviation values of a phurality of predetermined

pitch deviation envelopes.

4, Apparatus according to claim 1, wherein the synthesiser is configured to derive
the manipulated pitch deviation envelope by shifting the pitch deviation envelope in

accordance with the peak pitch deviation of the output sound signal.

5. Apparatus according (o claim 4, wherein the synthesiser is configured to shift
the pitch deviation envelope by a peak pitch difference between a peak pitch of the pitch

deviation envelope and the peak pitch deviation of the output sound signal.



4. Apparatus according to claim1, wherein the synthesiser is configured to

derive the mani pul ated pitch deviation envel ope by shifting the pitch

devi ati on envel ope in accordance with the peak pitch deviati O@m(%f' t he

out put sound signal. 5. Apparatus according to claim4, wher#&ig-the

synthesiser is configured to shift the I|c§| tch deviation envel ope by a peak

pitch difference between a peak pitch of the pitch deviation envel ope and

t he peak pftch BRATaiup ciscodinghéo guriputd, sehgeins thynatanipulded pitah pdavéttios

accordi ng |.ai : L.t L ul ated pitch devi,atign enyel.ope

conpri ses %@e&ggs??h he o Eegl:@l%é)tetb t? aag%%)%réa?%%n %’gdda éec&gé’g?f% G SRt

synt hesi sebeibeicogigoaf iqured top tahr éiecdt lefst tonend(t the Afack @B&io0NRI Bcal he

attack portion and Clﬁ ay portion when shifting the pitch deviation

envel ope. Pf{ftish{b‘ﬁg?%ﬁ él%ég%l’lé‘i}#fge"f%‘@@l%%ﬂ@; wherein the synthesiser is

configured to define the pitch deviation envel ope as a stroke table for

storing in a nenory. 8. Apparatus according to claim?7, wherein the

synt hesi sef- i s dlnekitgunesdrdiog detlpme 1t wherstr tbkeytthbdieers tinfiparainetdefise

defining ml ikt ude envel ope. 9. Apparatus. according to claim1, further

conpri si ngtﬂ%t8 frg@}:%ﬁiv\&;%ro nr%ﬂegf)%éa%so%sﬂogﬁﬁ%ﬁe {06 SPPEEEIY 8 HETHt | east one

mani pul ati on paranmeter as a peak pitch deviation and optionally, one or

nmore selected fromthe group consisting of: scratchable unit; scratch nane;

stroke durfati on*PHgTaiehacgerding footaighvelbyeingdbe axhesiser is emficutadde defivel ope

attack ting; | dec L 0e; r initial playback

posi tion. %186%%%%?%8?%2%6%}5?%%&?%&%lfngi?ir%u?g eﬁ)‘(ﬁ%‘?ﬂéﬁ' n the synthesiser is

configured to approxi mate paraneters defining an anplitude envel ope. 11.

Appar at us .according to claim1, fﬁ{al he{ %o rising.a recordi ng nodul e for
9p|

recording ‘a pl GRS GFePi@geter Hitad THEVPRETIBH dniFriEpednedr a
menory noduh@ahe SieivOhd H9ehl BhdhiahdullioR Hedales M I L@t on
envel opes. % Ap]plar ait us ef oret ranst grarﬁr)iungmartﬁj i%ﬁ%utr g%ﬁ%ﬁé%ﬁggﬁ%{%&a

scr at ched asdwntionallye oge patnedre seoteddiraontpe igshupgconestiog o sequbide uofi; St roke
sounds, the. arat us.comrising.a, synt hesi ser configured o for each of
said st roﬁcelag:g%n S é{h%ﬁid%ﬁgpel?l%ihnde I8P§3‘ﬁej8pwtfaﬁ{‘ % é}é’?gmﬁlﬁémﬁom

mani pul at keackpasaneiptitudeanpblbshdday tiald, ofolenurlopey SRk gekigdnf roma
plurality of predeterm ned pitch deviation envel opes defining respective
possi bl e stroke sounds and selected with reference to the at | east one
mani pul at jgn pa t.er 1Y €. @ reni ated pit devi.ati on envel ope,
the at |east on@%rﬁ p% gﬁ?ﬁ tégacflglnetér‘mé%n%r glsei %n%ﬂ%%sésie{:al Cé)ﬁgglé%%u@ti c
par anet er spproiSid frdibetdd. deBpparaatansl@ezendtloge.t o cl aim 12, further
conprising a recording nodule for recording a plurality of predeterm ned
pi tch deviation envel opes and a nenory nodule for storing the plurality of

predet er m ned Qbf)eli%léﬁtug ea‘éi:@ﬁ:ﬂr%”tc? AMEhop ﬁi}rthérﬂf co@gﬁﬁﬁ% (h%agr cg%%ltri% %%?E&%r n.hg an

i nput sound signhal to a scratched sou t he rat ri'sing one
or a sequenedingfa pluraice of preddsyminhé pivgt ochtoonpvtiebegand Dmeaachnofiulsai d

stroke s OfR gt%i‘ing the plurality of predetermined pitch deviation envelopes.

12. Apparatus for transforming an input sound signal to a scratched sound, the
scratched sound comprising one or a sequence of stroke sounds, the apparatus
comprising a synthesiser configured to for each of said stroke sounds, manipulate, in
accordance with at least one manipulation parameter, a pitch deviation envelope
selected from a plurality of predetermined pitch deviation envelopes defining respective
possible stroke sounds and selected with reference to the at least one manipulation
parameter to derive a manipulated pitch deviation envelope, the at feast one

manipulation parameter comprising musical and acoustic parameters.



selecting, wth respect to at | east one mani pul ati on paraneter, a pitch
devi ati on envel ope froma plurality of predeterm ned pitch deviation

envel opes defining respective possible stroke sounds; paeni pul ati ng,
in accordance with said at | east one mani pul ati on paraneter, said pitch
devi ation envel ope to derive a nanipuldﬁ%d pitch deviation envel ope, the at
| east one mani pul ati on paraneter conprising nusical and acoustic
paraneters; and transform ng the input sound signal froma resanpling

envel ope. 15, AR TuPnitr B LTAREI. harbher TRENEH SIS Pi Ei R Fhe at
| east one menilfngl aplusiitpal pleeiiemmiasd pitdiseividiehi aneelopeadadri meModermbaileon of
an out put fsound signal . . 16, %}é_e net hod of claim 15, wherein the sel ection
of the pi t!ORSaEDE dRdwalimalirspsstarainermuch deviptighenyekogipar i son of the peak
pitch deviation of the output sound signal with respective peak pitch

devi ation values of a plurality of pre-determ ned pitch deviation

envel opes.!4. 17 A Thethoe tthio thanffomtiag mnlihpuvkeme sigodr fovatstarchef sbhmd, the

mani pul ated_pi.tch devi ati on envel ope is ef%c ed by shifting the pjtch
Govi t 1 on GBS St BB u O AT R LRk SPELh NI ormar SKe

out put sound sifgf]@{chofmgipa_{el%und@. The met hod of cl ai m 17, yvher ein
shifting of the pitch deviation envelope is by a peak pitch difference

bet ween a peak SPIEEEH ofith 1eepgst tcH lgesions Wﬁlmiﬂi@kldq@ea@ﬁ@i} atngtcpelakiapin ch
the man pil o o PR e BRURY Y BRBlennbity At SEAME n Rt '
attack portdpectianhsdbdaaaye gamtis;on, and the nmet hod conprises stretching or
trimming the at | east one of the attack portion and decay portion when
shifting the pinﬂaéw@@mgam 6‘}?0@??{)%? B’ﬂg saldz leaphangwapipylagpn erameier4said ur t her

conmpri si ng;igefii-Ahish LRQIdReL b0, - bl GeakiOr
storing i%ia rre\fmrly.. %,@ﬁégggﬁﬁ%%q%f' C 1%?%%k2t8]9%?ﬁr§tti e?lli\{:eg %? ?h%izlrﬁgeaa{e)fi ni ng
t he strokent abhulktich pprnehetcempridef imisngl anl aopiticpdenaaveimpe. 22. The

met hod of claim.2 further conprisin roxi mat.i ng paranmeters defining an
anpl i t ude envelug}ﬁsg@rmlﬁg.thel'wgu iﬁ%alge}?‘ @Flgiarﬁeﬁaﬁl?phfn@ﬂfﬁg? mpgsnd isiegal

recei vi ngulith@edect 8B maAGuIRd fieh AbvighoPalalkker as a peak pitch deviation
and optionally, one or nore selected fromthe group consisting of:

scratchabl e unit; scratch nanme; stroke direction; pitch deviation envel ope
attack tipe; a i e e.qtt ti.ne; .anplitude envel ppe decay tine;
stroke initial @:g%: aygtg‘gﬁ g%gil[%?‘?lorag fgﬁgerTﬁ%mPr%%Hgde?W%ﬁgaﬂﬁ fﬁae?sgr(fl}‘?er
conpri si ngahgotuidh ngrangbubala tyer@bfined peak pitch deviation of an output sound

signal.

16. The method of claim 15, wherein the selection of the pitch deviation envelope is
effected from a comparison of the peak pitch deviation of the output sound signal with
respective peak pitch deviation values of a plurality of pre-determined pitch deviation

envelopes.

17. The method of claim 14, wherein derivation of the manipulated pitch deviation
envelope is effected by shifting the pitch deviation envelope in accordance with the

peak pitch deviation of the output sound signal.



predeterm ned pitch deviation envel opes and storing the plurality of
predeterm ned pitch deviation envel opes. 25. A nethod for thgmﬁggrning an
i nput sound signal to a scratched sound, the scratched sound”¢8fipri si ng one
or a sequence of stroke sounds, the nethod conprising, for each of said
stroke sounds, nmanipulating, in accorddrce with at |east one mani pul ati on
paraneter, a pitch deviation envel ope selected froma plurality of LP 18

predet er ni Hed pfhcmedediodciadn lénvbirevediftiag phihegiichsiseietipy envsbasiibbeast r oke
sounds an I Lt hr ) N t._one mani_pul at,i on

par amet or 10+ GEED Sfrbch Rt PR ERS bR Ml it F IR 0 BB A ek
one mani pwiahideniapen afigic@utpuospmidsigrgl. nusi cal and acoustic paraneters. 26.
The net hod of claim 25, further conprising recording a plurality of
predeterm ned pitch deviation envel opes and storing the plurality of
predet er mimed pifchedvi &t bRM &Y aIIRRSS -the Zn&ﬁpﬂ%ﬂgﬁtcﬂfde@%{t]i'og' OeRpe
scratched sound by its acoustic characteristics, t scratched sound
conpri si ngooweiser ah lgeguencd of adddkoRetisomdsy dohay petthod aadnheimithgd f or
each of sajd stroke sounds.. defining the acqusti haracteristics using at
east one WRTBU SCAHTH voHntvk B Diaehvi dbe dask MEiin e prioh

devi at i on grvehipgg derpinBdefnom spriopel ating, in accordance with at |east
one mani pul ati on paraneter, a pitch deviation envel ope selected froma
plurality of predeterm ned pitch deviation envel opes defining respective
possi bl e styrokeyso a egyed wth r Een t at .l east .one
nanipulat?@h pgggng%g%q ggfﬁﬁﬁhg%ho W%# %¥§%§$§7%§g#@ﬁe?%c8%%??%Y%Bm}
defi ni ng teheclagoasst stwke hdradtreroriskine s medicag at | east one anplitude

envel ope. 29. A nethod of claim27 wherein the at | east one of the

devi ation envel opes define one or nore nusical and acoustic paraneters of
the strokejsounde mdPod AMBLAOD 0GRl dBn isWBgﬁrﬂn%Qﬁ @Hﬁf{é:%bé@%t}i :
acoustic paranmeters of the stroke sound conprises a eak prtch deviation
and opt i opalaingierpdeimng aprwpbetleetetbper om t he group consi sting of :
scratchabl e unit; scratch nane; stroke duration; pitch deviation envel ope
attack tine; anplitude envel ope attack tine; anplitude envel ope decay tine;

stroke inptial TRt aydseKoPASInT iz@,rfurth@rJeon@ri@ﬁtg%gf&ﬁmmﬁ@ﬁefr%%&%%j nput
sound signal by applying a scratched sound, the scratched sound belﬁb as

defined b§® araliwdoenvalere. net hod conpri si ng:

23. The method of claim 14, further comprising receiving the at least one
manipulation parameter as a peak pitch deviation and optionally, one or more selected
from the group consisting of: scratchable unit; scratch name; stroke direction; pitch
deviation envelope attack time; amplitude envelope attack time; amplitude envelope

decay time; stroke initial playback position.

24, The method of claim 14, further comprising recording a plurality of
predetermined pitch deviation envelopes and storing the plurality of predetermined pitch

deviation envelopes.

25. A method for transforming an input sound signal to a scratched sound, the
scratched sound comprising one or a sequence of stroke sounds, the method comprising,
for each of said stroke sounds, manipulating, in accordance with at least one

manipulation parameter, a pitch deviation envelope selected from a plurality of



PA CS LLP 19 for each of said stroke sounds, selecting, with
respect to one or nore nusical and acoustic paraneters, one or nore pitch

devi ati on envel opes of the stroke sound froma plurality of ﬁ%@gpéernined
pitch deviation envel opes; mani pul ati ng said one or Fe~pitch

devi ati on envel opes of the stroke soundS in accordance with said one or
more nusical and acoustic paranmeters, to derive one or nore manipul ated

pi t ch devi aiefldemensdepigpedsviaing envelopes defiaimgfrosmective péreibimpuake sountd asilgna

by resanpl | t:he .in i.gnal,_wth respect to the one ,or .nore

mani pul at e%@%fetdcﬁvzﬁeg%{eﬁg%qgnglgl Egtpcla%a\.é\g vg5. M ﬁf u%%lf)ﬂo%ar%lpetgf 4P nfS%€ fur t her
conpri si ngmagpak@iingiteh pleviAioht yn@loger atet ar el hehikerioat peareryel opes
and storing the plurality of predeterm ned pitch deviation envel opes. 33.
Appar at us AETBPHIETRVT ! ANAPIAUELC PATRTKEIS- conpri sing a receiver modul e
configured to receive the at | east one mani pul ati on paraneter as a stroke
direction. 34. Apparatus according to claim12, further conprising a

recei ver mifdul ellwonhéthort edf tabaimecli vairthhe ampresast eaedimniapwl@atiion of
paranmeter as,a stroke direction. 35 The nethod of .claim14, further

Conpr 1 si ng iR e B Rl s kbt i RS petErmind pigh oke

di rection.devidon dh@idfREhod of claim25, further conprising receiving the at
| east one mani pul ati on paranmeter as a stroke direction. 37. The method of
claim 29, wherein the mnmusical and acoustic paraneters of the

27. A method of defining a scratched sound by its acoustic characteristics, the
scratched sound comprising one or a sequence of stroke sounds, the method comprising,
for each of said stroke sounds, defining the acoustic characteristics using at least one
manipulated pitch deviation envelope, the manipulated pitch deviation envelope derived
from manipulating, in accordance with at least one manipulation parameter, a pitch
deviation envelope selected from a plurality of predetermined pitch deviation envelopes
defining respective possible stroke sounds and selected with reference to the at least one

manipulation parameter.

28. A method of claim 27 further comprising defining the acoustic characteristics

using at least one amplitude envelope.

29. A method of claim 27 wherein the at least one of the deviation envelopes define

one or more musical and acoustic parameters of the stroke sound.

30. A method of claim 29 wherein the musical and acoustic parameters of the stroke
sound comprises a peak pitch deviation and optionally, one or more selected from the
group consisting of: scratchable unit; scratch name; stroke duration; pitch deviation
envelope attack time; amplitude envelope attack time: amplitude envelope decay time;

stroke initial playback position,

31. A method of transforming an input sound signal by applying a scratched sound,

the scratched sound being as defined by claim 27, the method comprising:



stroke sound conprises a stroke direction.
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for each of said stroke sounds,
selecting, with respect to one or more musical and acoustic parameters, one or

more pitch deviation envelopes of the stroke sound from a plurality of predetermined

pitch deviation envelopes;

manipulating said one or more pitch deviation envelopes of the stroke sound, in
accordance with said one or more musical and acoustic parameters, to derive one or

more manipulated pitch deviation envelopes; and

transforming the input sound signal by resampling the input sound signal with

respect to the one or more manipulated pitch deviation envelopes.

32, The method of claim 27, further comprising recording a plurality of
predetermined pitch deviation envelopes and storing the plurality of predetermined pitch

deviation envelopes.

33.  Apparatus according to claim 1, further comprising a receiver module

configured to receive the at least one manipulation parameter as a stroke direction.

34, Apparatus according to claim 12, further comprising a receiver module

configured to receive the at least one manipulation parameter as a stroke direction.

35, The method of claim 14, further comprising receiving the at least one

manipulation parameter as a stroke direction.

36. The method of claim 25, further comprising receiving the at least one

manipulation parameter as a stroke direction.

37.  The method of claim 29, wherein the musical and acoustic parameters of the

stroke sound comprises a stroke direction.



