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APPARATUS AND METHOD FOR TRANSFORM NG AN | NPUT SOUND
SIGNAL The invention relates to an apparatus and

wortdywdsS3er transform ng an i nput sound si gnal PCASG2007/000319

| east one of the disclosed techniques can be used for
synt hesi sing a scratched sound, such as a disc jockey
(DJ) could produce. In a basit DJ' s setup, two

turntabl es connect to a DJ m xer which pre-anplifies

t hAPPARAEDS A NDMETFIGD FOR mNBFmMNmANqNHJT ROUND
position of a slide controller on the turntable

crossfader. During a typi c@IGRMatch, the DJ controls
one turntable with one hand to change its playback
rate and the crossfader with his other hand to fade in

Hiedinyentiarh relates) ﬁ@taabdtm)amumpalmd midtieod Esrairaisigmiitig Rhalpet sound

3 @: Qeglga%&? i@?ﬁ/dl%\ gs(kehg c&mjcﬁllﬁg ?qslgﬁggﬁtqﬁglggsmg}semsmg a scratched

Joury,isich 45\Edibe!oek@PIIR) d8uld pidtRicgal 1 nstrument making
"new' sounds fromrecorded sounds on vinyl records by

altering the way they are played. The term
= b S def i ned as e.act
I PP o el e Eorndis" R aHomd il essmmeifis the

ttumtatbk autpuﬁlandlm@esnﬂﬁm ﬁbcbf(ﬁngJVMWth@I{éJBitron-Bﬁranﬂﬁféldoﬁ&éller on the
change t

359 I%] practice turntablism -
t}"ﬂf leof,rqu %@?fn&@l@% Grigpica) saratplynide Y eprirels ono tyniabilecwith one
hakd & Eﬁ‘ﬁx%e $Q Lﬂ'l‘%%acmg gﬁ%ﬂ ﬁ}eoérgystfzﬁd%c ?lr @? %%t\f/e?ltl%gg o 3% in and

traditio unent

ogtithig thorigblé ougne The remaining|tatabie usally biag®s6@me backing music.
i ndi vi dual scratched sounds. Turntablists produce

di fferent types of scratched sound with different

S&fatcﬂtﬂi is REndi@&GBN bl HRSy ab Bt t
i npl elfrg; rﬁt egl 1v\,hen ? he 6? % rhﬁ eta%g%:qgﬁggﬂo@ Hﬁﬁ% the turntable as a
mugicat Msiramgnidmekingh elelvyr cﬁ@gndﬂdﬁpmstacdﬂed Foendseoh viryll@scords by

oS ine ko S ROERRL UG R BBt i ook etfusin e actof

énformmg oo Keduintable. @Hm@ébll@fdepﬁﬁﬁ‘tabﬁﬁﬁ td¥e § QR Al %E%re in its own
in and out; Reverse: the sane as stab exc

ngﬁtat yREbligs orthati is, Bis who practipe turatablise —dihasge tharr,ate of playing
rdeBdsPwith hﬁanla‘] rr[mgﬁén%?% Eﬁ)(ﬂ%ed bR ARA dsouhdd! nﬁ/latnlgr ®Dis play as

sound out; the
expressively as any traditional instrumentalist, with control of the duration, loudness,

articulation, and timbre of individual scratched sounds.

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

scratches [1] are as follows:

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

direction;
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noves the record in reverse, fading the sound in.
Recently DJing software has all owed DJs to extend

woOheiro3gsp at chi ng t echni ques to mani pul ati on ofcdisgedaoalooo319

sound files. Broadly speaking, current DJing systens
are able to generate tine-varying rates of play back
of sound files based on gestuRal data, graphi cal
representations or stored patterns. Gestural - e.g.
hard Ghirpnehiet DI miaves the récpd %@@r@,yfaeﬁlgt the! éoﬁﬁf catiCllen the DJ
as contr ol reco&id,s (on ordinary turntables) [7/],
conmpulieVes e kecpil ingeverse, fading the spunskinsor s and
accel eroneters [3]. Gaphical representations involve
]&[otti ng changes in the playback rate over tine [5].

qeatly syEng seftwawr baspalidvesd DIoftotdxesrl angseschia techniques to

n.scratching techniques [4, 6], and anmobng them
rg%'ﬁ é]p Y o’g‘{h%‘i‘/@gl“?‘ﬁﬁ &d %ﬁ%lil}f neaking rairient Phag suteras ars able to
efpratdHOMBMBFying fatd | ven .
ga pl;aof I Ci entydl%gu raatsioé{f;{f’iyfﬂa&i%\f/\é&#ﬁeﬁlg&g%%d %:)ﬁ g%sgtg@ |dar‘1 4, graphical
TEHESPIH s Ok stoedapatibms. icktueal erd.g. dmndmedvemeniThidsta @eHtured by
' tations of .scratche of intuitive,
B EBS bl BB B R o EanC e on G SovmeEise 4, 6l
apdrdpticall sendors aind héceldrdme@SABT : ' .
B sl LHE)JSS W thom o of giéé%éi%?{rﬁk‘?ﬁ%g%ﬁ% IBfie plotting
€ ﬂ?gqsér?ﬁﬁg Rask rafq@ves time [8b st andard scrat chi ng
not ati on. Though not in w de use, the Turntabli st

Transcription Methodology is a conprehensive grid
Qehent systemisestaze phttergesf ihesd dangdsaph a@ﬁnﬁﬁ%biat&ﬁh%]fécﬁtﬂﬁues [4, 6],

ord gre witte 2]...An illustration of suc
aﬁ%%%ﬂl% ya PB@HPPlﬁP‘Jﬁ liggited modifications) ta fsapattepsd . i Bowever, it
iDpossibey ¥uxd sayddnsk hdt 65t 3inBabli ght 1 in ,
V\/Ip(t) hmgy r adi er%)tatlﬂ of t\/\r%elggr?& %}gcl%ﬁst EeRcfirln?a(l)) h?te%{roé@ et%? egact Hianges in
tl&ecP]@b’_EW laﬁﬁ fowi differene serotches. [Thisy hakés gﬁiplﬁicalb repﬁesentations of
. .ves r esent time-varying playbac

sér}'gttcgéé ]31(;6? %’ngl;[ig%/%h e sﬁPrEH‘arf’s _ltn d{l%he§oﬁyr}tges§91ﬁg@dggt1on of scratches
partioniarly ciffiond, gqRekaly foHhe ahskilieASIt.0 {RUFRED wifh minimal or no
D&ur ntablists, but is not sufficiently precise tor

nsftiméablistikillfose. Al t hough gestural “data preserves
expressiveness, it is hard for nusicians w thout DJing

skills to execute the correct novenents. Pattern-based
Faylere tigers us mastaniage satashing besta@dhioV eThARhNAGt 5P HE Cuse, the

an [ skjlls but in their current formthese
Tgxg,lébﬁ%}s’?%{xw*p&@n |%@et}'xodology 1s 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 a gradient of two can be used to represent a scratch with twice the
normal playback rate. Notational curves represent time-varying playback rates for
scratches. This notation is aimed at communicating general musical ideas to human

turntablists, but is not sufficiently precise for synthesis purpose.

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

means of allowing a DJ to create expressive turntablism performances.
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means of allowng a DJ to create expressive
turntabl i sm perfornmnces. Known techni ques such as

wadaivtsss9 anal ysi s/ resynt hesi s are di scl osed i RCTAGR007/000319

exanple, [9]. Such known techni ques as those typified

by [9] use linear analysis which is particularly

unsui tabl e for scratching tecBniques. The invention is

defined in the independent clains. Some optional

Keawn tetniofied hechi afsvﬁditivfél’hnalﬁlsﬂ@sfwﬂ%gls' Qe WRIHEP %P q‘Sﬂ Example
[ Q?nﬂ apparatus incorporating the features

[?L e‘ﬁgﬁ‘d It%ﬁhﬁiﬁ“ﬁsaﬁs ahwssv&ymfwﬂhbm[%] ufe dipeat atabydis which is

PRSP T SHIE cﬁrkﬁrat t@ abling the nusicians to

descri be scratc SCr s okes and their acoustic

characterlstlcs |n a nu3|cal conci se and reproduci bl e
tation. ppar.atus i s capable of producing a
T ey R i, PBE iBcrendcnt cidms. vPome ignal fostures of the

1nmbh@tef&ﬁnbﬂ1ﬁﬁwl€l@§e°ﬂd@ﬁtec1£1¥lf _husicians to create
realistic and expressive performances. Further, the

di scl osed techni ques al | ow users W t hout a DJing
i Sti tched sounds from
A B8R Al ot POl o GerE FBlmG oo sytess

of semtthed sytmds b?lrimﬁdi‘an%t DeRMy Qﬁﬁﬁlﬁfgrkﬁe n{dglcga[ﬁ%‘ to descr1be scratches,
the techni ques may be use

t ation,
Sffgf“b ?Ss% their| aRRHsHA @h@"@ﬁférlmas rin fagnusiced ¢cmctse laag hepreducible
nblafigh ONG-h %}h%agd}%? R cb %! 18 C%dg \%Vﬁpﬁgqrgf oy thegeatypes of

descri be
serotchere AYith rmsn;apagomhf aWIm gﬁ)smﬂle%k Ghusi¢ih kU kS cleateS rélistic and

ortatl on hart il :]1: éqatl ng the Turntabli st
SIS CT RO UANGHE RutiRsroty diselqsed techniqgesaallovousersivithoutra Dling

slullbasettb&irédﬁ@ réilis@¢ SHhikRs wdﬁdg’ffroif Sl A2 pQluction, allowing

transformng an i nput soun i gure
CISRERIE §F nﬁWoWlmdaghewnd slmm |smrech gamerhsecﬁﬁlmeuﬂp)émematmn the

an Ji.nput _-soun; pal; Figure 4
teH@gé{ ra ltlsreg K8 & Bﬁ'isgléal’éf‘aﬁ% ”chPn&egfinﬁﬁt‘Enfor mobile telephone
riegtomdsopes; F| gure 5 illustrates a mani pul ated stroke
table for a stab-forward stroke; Figure 6 is a block
diagramillustrating the resanpling process utilised

Th pr&ienPLAYRAGK WAl Ao BLLL.8 & & rvé)al§reo% %grim%ple only, and with

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;

Figure 3 is a process flow diagram illustrating a technique 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
of a manipulated stroke table; and

Figure 7 is a process flow diagram illustrating a technique for deriving and storing pitch

deviation envelopes suitable for use in the synthesising of a scratched sound.
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Figure 7 is a process flow diagramillustrating a

techni que for deriving and storing pitch deviation
wenvwlogBss suitable for use in the synthesisi ngCo&8Ga007/000319

scratched sound. An apparatus for transform ng an i nput

sound signal (usable to provide an output or

"scratched" sound) is illustrdated in Figure 2. The

apparatus 10 conprises principally a synthesiser 12
Aonppgansdot aansoinging ahenpitsoase QHAn aRaMiet B \}ﬁfmde an output or

‘rranl ul ati araneter, a pitch deviation en
({?‘ﬁd A ‘?HQH? gﬁﬂﬂlgﬁtéaéedpﬁlﬁlﬁgr@e?w Hhe @paeatusell@ pempam ;mnmpally a
s‘ylnﬁfeﬁﬁerl@ ENch TS q?&l‘l%lﬂ&? aﬁmcgorﬁgr? e far drslé)qlf afjon parameter,

signal froma resa npu
A pifh deegtpen envajorieh & demive [auhahp.datﬁd pitth d@Matiﬁri &Relope; and a filter

1?1%/ ]%H tThese e hni que be di scussed in nbre
154 8\}&?5&68 gy oy 1&%5’?"&‘@ adesgmpbing ot st sound

sigral fvathl @?e@gtociﬁgﬁﬂihﬁﬁlﬁed gft&? Sé\}i&iorf@ﬂ)fé t%ﬁ Lhese techniques will

configured to receive a user's choice o
beafispisped inmerar dateit delow. THOtiamajly b éhea apyseedtuslefison e6mprises the

ation of the output sound signal and/or
fﬁﬂ@% gocfbﬁlﬁ ?&réms of duration and scratch type of the
desi restived tnotuld Q4 REnfigHed %&tréé%f’ve”@@%res éi?olgeo Bf 'tf%ulrngglpulatlon

to select the pitch deviation envel ope f
pl ur ¥ATameteds. This BAY be vivaeridefined pedlopiech de'ﬁﬁmroﬁfcxfrﬂ@a output sound

mani Righat i iation enve

mani p%:ngt i'on o ﬁ%‘%emgﬂg f”gej%’rﬁ l?ll:?flch%i’i?tﬁfﬂ ﬁgﬁ (gﬁb/“eﬂ%%"@d output
sel estwdl; by sel ecti on nodule 16. The sel ecti on nodul e

16 selects the pitch deviation envel ope with respect

t Bleshon; gﬁlgp,lgncqjl@‘gawgtt@rselechmhﬁDpyclﬁdthainqn anwhgt from a
Ot heEluH]it Ot %ﬁ’%no ﬁéﬂgtldﬁ 8%1%%%68 g%:lg}%g g{lv}eﬁﬁ)ﬁmn-m%%e pitch

stroke ta ate
libr écﬂyatm‘n smrehipe ik abhﬁmpulsmaﬁ @f @He iséleBADi¢h %Qwaut@n envelope
ser

terf GuU 22 t [
ont YR B cisssiiag el 16, dbersalengomuueiuie 28 selects the pitch
I ncl @&liidifbn dnQElof 3R !r %ﬁ&&ttﬁk ﬂ@ﬂ&ﬁﬁuﬁﬁgaré}ﬂe jabl e

processing circuitry
19 usemaredy fon aaidmgw athersghings OstoffQ radplwhecé@ﬁathﬂt hveope as a

ggulng(}lpo L gﬁ@g %?18%' %g@ a}tqt:] ?I&)?lg a%&q%]gsﬁfglgﬁa n&hq%&yr@f?péﬁe g:?pke tables is
deVIﬂbﬂeﬂnnﬁféWQ@,S inalibrary

e agraphical user interface (GUT) 22 to allow a user to control the apparatus 10;

e 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
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 circuitry (not shown) for outputting

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

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

disclosed techniques either in hardware, software or in a combination thereof. The
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stored in nenory 20; and speaker nodul e 26 and
sui tabl e processing circuitry (not shown) for

wourbEuwsizmg an audi bl e sound signal which i s aPCT/$G2007/000319
transforned version of the input sound signal. In one
i npl enentation the apparatus 10 is a conputer
apparatus which inplenents thg disclosed techni ques
either in hardware, software or in a conbination

apiperaacf majf fve agopfigatd So 18, FRorg %néérg%{t&dreﬁga‘tﬂ? %ditﬁﬁ,o&aecutable

€ coae rt1or

a .c ut er readapl e nmedi um_ execut
(iorqﬁ E&ﬁgﬁ’i‘?wtpﬁ dheyiselpesddechnigienilgwesthet exampie, ey apparatus 10 is

' i tel eghone .
TN N T —
keypasayecarddr keylpled)4 (mebite thisphons ilierogKorenatd %&cessing circuitry)

I an 1 CJ. ne and processing circuitry) and
R B o B S5y Stk sy pams vty are
reqdlyivaniese sthstaed hoBiil tldplahedafAdi | Y avail able
standard nobil e telephoné)features. For the purposes

of the follow ng description, sone definitions are now

de sound coppri ses ope _or a sequence
FF O R AR 8 s BB, P e g Reiiops s reagade:
novenment in either a forward or backward direction; a
stroke sound is determ ned by at |least a pitch

de¥Vi AtSF¥rhed vaundrompiiges onstararsaljiience afistaskel sotndie

enyel.ope:; itc eviation envel ope i s a signa
e%elaoggokg e |n[r%|s%od1latS h8 ?)?’?E‘I’C: TRRXF0f o eb‘ie%\ agfofgued or backward
soundireétidn; r espect to tinme; an anplitude envel ope is

an envel ope defining the signal anplitude of the

stY oReSERXGnEPURL is Aetermeioed thy af st at piclpideefation envelope and,

devi gt € be specified by one or nore of

its g %%?{%h%rﬁgﬁﬁg&gﬁvg@e” me (i.e. rise to the peak

piet chpiteldevietayervelve it aYignhl efveBRE g i
pitch), 2 stroke el0bels nBignil errelpEWerihfndThe BiciPfation of a

par atfERksrseurbwithiresgeetiie tiples ch devi ati on envel ope;  an
ratched sound which is a

oyt ignal .is a s
h lr*aﬁgfi %J?ﬁfétgg? %ﬂb\% Ope s an enve‘iope efining the signal amplitude of the stroke
sound with respect to time;

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

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

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

* aninput 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 envelopes for use in the scratching/transformation of the input signal.
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si gnal mani pul ated according to a user-defined
paraneter; an input sound signal is a "scratchable

wanbw/o3sssphat is, a sound signal to which the #esscrmedon319

techni ques can be applied to produce a scratched

sound; a tenplate input signal is a recorded sound

which is used to derive pitchédevi ati on envel opes for

use in the scratching/transformati on of the input

Aigoald Apened thadRRGwA) B ttARIorMMPNE iRk sbﬁEdﬂ?{‘gﬂmnb&ﬁprlses a

an i nput sound signal conprises a synthe3|ser
meﬂaﬁrrafqrrf@ampwa _D dpdacserlange Wik Asmampilation rparameter a pitch

d&fﬁ@ﬁt&r\/eloge @%E&Qd A fetf%rgﬁ]c gllgor}ﬁ el?tgg% ﬁ%a{pg eg to derive a

reference t e mani pulation pa
marnplplaledt Etthpleviziod esnvelbpa ﬁl“l&ﬂictﬁh@la&tloﬁft@clﬁﬁﬁje@ WfahisOdpparatus
es of this aratus may _be as for synthesiser

E‘? Iagg?fusryé‘ﬂfsﬁ%fskff’ggkguﬁe? &ﬁﬁcqbﬁdth@l%v dpphisaapperatushghe pitch
délviaﬁbn ¢avéia #}é ﬁﬁy%vﬁlé?ﬁ% ¥el@@c ﬁ%ﬁ\&l@dlébéfe %,IIJ?GCE a8 Yescribed

nodul e 16 of Figure 2 scn
W-to Figure 3, the process flow of a technique for

transform ng an i nput sound signal is described. The
process begins at step 50. At step 52, an input sound

Reffgriap no® GCFgufd30the pattield flb® 6 cﬂﬁ@g@foxt H&#&%ﬁng an input

usi ng recorder nodul e 24. The input so si gha
sQyRst élén‘?lnls fesastbpd o Bhe PIOCQQSe]FgM atssjept Hidsifgetepl 2, rakimput sound

| at
N A e A M R N L
sovnd sigreal i svared $n hen@irys2@ssed in further detail bel ow,

but in one inplenentation, the nmanipul ati on paraneter
is a userdefined peak pitch deviation of an output

A°t%téi>d5¢7 | sgRhbsislef 1Rk e cHSE, lﬁgéf géiga?é;#lag o la{ﬂoln O;ﬁ:lrameter

he User defines the desire
Tbis mme be mqmnedsfthr abtmeiveMoélﬁle rl45 @he pysrebiesi d®issed in

ag=Va) LB thegtch devi ati on envel gpe in

accor gﬁ 5100+ L O LBplemeniatian, %@%P@Pﬁl%Pﬂmetef is a user-
dpfxied e d8viafh

The L%?EE%“W o T DR BhAITAAARY b AePlhrongh GUI

22 o wbise he neer idefines tho wesirest pevkl pIWht deviiopentt the @utpue scratched
sJRi pul ated pitch deviation envel ope.

At step 56, 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.

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.

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
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At step 60, the transforned input signal - i.e. the
scratched sound - is output as the desired output

weawwh3sizgnal by the apparatus 10 from speaker PEB/SGR0D7/000319

one i nplenmentation, the mani pulation at step 56 takes
the formof a shift of the pitch deviation envelope in
accordance with the peak pitcfi deviation of the
(desired) outputsound signal. That is the envel ope of

§dmadp31% . deuaris e eReRIpePST tR BlitH lefiatidh %?QQEE@@ Shifted in

with the user-defined peak pitch deviation o
%f@g}'qa@%? Sithothe sstdefingdypedk. pitthe devintion o rthe stpsirmis ottput sound

tEa het.we eak ch of .
P chk%ﬁv ﬁlcg#{];; %\E}g §pa PRAtPY abg r?)‘f“??‘}?tt‘ﬁ"e% %PF%%P%?h of the
Pll'@ ctb&mtmﬁfénﬂﬂbpm tnds 0 pask Hﬁltc@ﬂ&iwatfﬁhe)f Rhd &é’bu@&‘bhﬁh’t Sblind signal.
east one of an attack

i tidbn <aulogs et comprisea e sy poiussisprion anda ecay
FR0bA, S ]LE §,}9?1tl§etsfs§t ﬁtéoﬂfégfréd 1B LREchr J\gﬁg Sag Te?atst one ({}ﬁlée attack

attack portion an cay portion
prirtieh addvthatdeoay goxtenophen Shiftiag tiw eitels slentiah gmweleaB Signal

t.hes aLi.ons are descrihed in greater det
émg%%smg g.gg@g?hrp%%qg l@ﬁ?? QRCIALIONS Are Besppp%q, in gregteigdetail with respect to
Fipidep4lagd ison, the pitch deviation envel ope is selected
froma library of pitch deviation envel opes by
synt hesi ser 12. The plurality of pi tch devi ation

jed es lLural jty of .
STHSL BB U050t Dl GRG0 e o oy o e
desdation teheclopdseloy by’mhésis@fnla TRSTPRIrAIH ?rbf‘ﬁltchm%watlon envelopes are
ef i ned peak pitch deviation o out put sound

?%gy\ﬁ eppec X?)Elé‘ﬁl% op stapkeptablen (disusaed bfﬂowhamésyrtthesmer 12
Iheh(%s Rhd Sllecdiod | g ﬂﬁ)\éggcﬁpglsth% le&hc?eﬂneg 51¥ gléﬁ g%v&%tlon of the

above, a scratc I ses one or

Qufpus tsomkbmgmlnmsh r&speﬂmvefpemlh ipitbh IdSVldﬁ(blﬁKfﬂuaﬁdf ¢ midch deviation
st a deV|at|on envel ope and, optionally, an

eﬁﬁ%???dﬁ @iope Speci fying the acoustic details of

a nunmber of strokes tends not to be intuitive and can

al so be tedious. A better representation would all ow

pmptethebayenp mreﬁchemmtmdammpalwsk@letmr a}lmluendae)fstrblaé(mnds each

sical. l.evel

a al so
of e e HlecBy PR Cnuef ¥Bvinion sBtdpre Bpdooponally, an
atiphitislelenkeiBpe. Fsgam?ldg&ﬁ@ Bbdudlic ERBPEEL hﬁ(ﬁbeﬁ&fs%ﬁ&' #88ks not to

|s the result ng back a recording a

be j ipgtiver 9ad, gan alse. b lquat eAdfettpt asiivessktaiion ea«pﬁ«ésaﬁew DJs and
c@ﬁp@ﬂef ‘ﬁ{hsﬂ:?éﬂsaﬁlik%ntopdesglfbee gﬁcﬁé@? (and scratches) on a musical level. It

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

From a technical perspective, scratching is the result of playing back a recording at a
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
next sampled is equal to the value of p. Resampling of the digital signal allows for it to
be reproduced at different playback rates. The value of p is equal to the original
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the pitch deviation, the faster the recording plays, p
= 1 when the playback rate is normal, p =2 when it is

woehd3sdze nornal speed, and so on. If the receCcdiSogon7®00319

digital, the period (in nunber/anount of sanples)
between a tine it is sanpled and the tinme it is next
sanpled is equal to the valuegof p. Resanpling of the
digital signal allows for it to be reproduced at
AinflRpent diayd T i ] ithed
o e G dad By Ao Rt fn greatr
Gessbhbglow ngthyesnestto Kigunddscri bed in greater detail

bel ow with respect to Figure 7. Taking into account a

DJ' s mental nodel of scratches and possible pitch

Dk atnit® Beodft £M01si therdtsl ©6¥e|oPRESIhes akdliBRible pitch deviation and
performances, a stroke may be synthesised fromthe

Feplitads feyvelnpea der byman parfameanses, NastEokBamay tbgpwnthesised from the

fg%@fng&%pé:ﬁetf{%‘j t (time In Array of 16-bit signed

i nteg sanples) Scratch nane (e.g., "stab"

scrat chNanme Character string "chirp", "reverse" and
"l At ) DY roactl AN (II f ‘v’\vd" 0!, n h n - f ar

| BN E e v )

et bi back™)Dir Charac
gﬁ"F‘FﬁF&‘/Dur ation in secOd®e Dur Fl oatDHg tpRe nt nunber

' ation 1 - pitchibDevPeaky T Tt
fﬁ%%%a?’“i‘%ﬁ @?ﬁées (- 24,ﬂ1 24]) Attack Autay o1 16 %ﬁt plgpcd integer
sdewlea) i on attackP Floating poi nt nunber envel ope in

econds Attack tinme of a itude attackA Fl oating
%5?%% NP eSFRtPeI ope ?9{%@6@83 De dRArAGIGFSIETe
“@hRpt, tHNBrsee gy Aetchb®at i Ng poi nt nunber envel ope in
seconds Initial p[gaybaclg position playPos Floating
Iygction (ifgéor FReaskiver Bidul e 14 is ddnfictrrsaihg o
Bt BlbhagNe OF Mor g, ef the above,par anet o Snier

Peak pitch deviation in pitchDevPeak Floating point number
semitones ([-24, 24])
Attack time of pitch deviation  attackP Floating point 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
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 backward direction.
There can be silence between strokes, but each of the strokes is usually continuous.

Playback of a scratched sound starts at its beginning, where the previous stroke ends, or
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t he user-defined mani pul ati on paraneter for
mani pul ati on of the input sound signal by synthesiser

WQ2009A38139 oke corresponds to a hand novenent i RCEiSGR@7/000319

a forward or backward direction. There can be sil ence
bet ween strokes, but each of the strokes is usually
conti nuous. Pl ayback of a scratched sound starts at
its begi nning, where the previ ous stroke ends, orat an
rRQi [ herierke
R sl RERh, The RIS BISR bR RIS 2 reh tod Rt speed of
thhdandirttie faster theé bimat; tlndwhlgbeltﬂ:lh pifthe Roetaiekk and ddexyaymes of the

he, stro def ethes es,..of the
b e e i Bf e rieh BR RSy B BRgy s il et aFor example, a
SIBTY eabSdcatictEwItRbAS fodvhil Bivke §4pBifidd Bl aQker dsSollows:
speC|f|ed by a user as follows: scratc Name in scratch

Stab "uh" 0 1 10000 Dir dur pitchDevPeak attackP

.attack§:%§@§ gyPos stroke Fwd .052 14.5 .023 .01
010 |nes beglnnlng with senmicol ons are

weneiens@ab) The firsh”l ige 1000@¢ode is a scratch
statengnt, and it begins the descrlg@i on of the stab

iscrat R The | ast d9F ne Piichipexbeaky caterkR oatiaakA wig@yA playPos
SReci freg the acowﬁd(: 5aneters @ﬁ?an igydi vi diggl 00

stroke. If a scratch udes several strokes, the DJ
user may insert nultlple stroke statements under the

same scratch statenent. Turning to Figure 4, a first

pair of pitch deviation envel opes 100 defi ning

(T8S PAsd bastnrShd IR SerdicBlonk ktédondhéifls.) The pitch

devi ati on envel opes 100 are defi ned and stored as
respective stroke tables. The full variation of tlnbre

S over range
Bl AREHPG RRESersSn BT, BIP it RAS Ah6 b ot he st
serivetl, OPleslast knd Bra svkatsedterhotipewhicapesifietheaspegici piameters of
eak pltch devi at i ons of .approxi mat el 4 sem_tones

aalnal ividugh pirpbhe 1 Resgseieh iipdndes $§é(§ﬁec§¥fpk¢ﬁe§hQL@ oy iRy insert
hi¥BpR! k. 65 %éhf%his%ggﬂlig LaReSrHeR saaré&.genw sect i ons:

e attac ortion ore pi tch devi ation
104 and the decay portion 108 after t he peak pitch

b B o Er HE o B B on B Lok e repecive
sBOkés AR lRGrdQL t The RRRK d:Oftion 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
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 a 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.
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and then decreases over decay portion 108 to end point
112. However, sonetinmes - and dependi ng on the nature

woRomhasshroke - the pitch deviati on envel ope BOU/SAo@S/000319

not conprise an attack portion 106, or a decay portion
108. The upper pitch devi ation envel ope 100 of Figure 4
is a pitch deviation envel opeiomith a | ow pitch
devi ation corresponding to a slow stroke (that is, a

h : . devi ati .
B P RATIERR ohelDe 100 B Uy L Rl AR NRARA enylgpe with.a
lgmapiiténdevadtionheorsspasidingetons shov sirolrs (th@6is.amdlov0Bads movement).

t ee i ncr.easi ng st eenpl t .portion 106,, and. . .
FACFRE NGO Shifes® LT tn Pl R Bl iR 8% i, the gradient
&ff théeBVdlopeSat Postictis O aatl 188Gy ktebpanfieaindavdpdy koportifd 106, and
On the other hand, the changes in pitch deviation

dngraapig 2 steeplya Poriondids. SIthemdse haugradisnt éhsuginedtat ghout the peak
of~ Fi r Et R hi it
SRS OF 8405 hh? BALAARCL LM st s
afethealowen pitchddesidtipni eiveps et Bigare Uh@ stedkat tabRl withORigh pitch
ttack of portjion 106, and starts decreasing from
%&Wﬂh@f& %{ual)m copiipuRiise  Thedpitchslgviptign graduplly ingesgges over the
. O - . . - .
RS A6 BRI RIS and S SEoSRiE HERGAA e point 112
aveepotiondGBat i on paranet er di scussed above to provide
the mani pul ated pitch deviation envel ope for use in
resanpling the input sound signal. The pitch deviation
Ie Y @le @PBitHOfe viigtioRBsvBlabes £ dobdll Ad QEbIRGSIIESL REhidIP adeNRlected and
user's definition of the desired peak pitch deviation _
rganipyated yyighy refersnerdtosihg magnipuiaéen parameien dirssssséabaye to provide
i fi . r r. I or .
BB AP IRTE yRlok5: Sh 8E o byl ot it
"Biei pitsh tdesiagiohi ervepipt c O 6y i inipiiartishifedeactoftiily tbhthe user’s
dgi fference (?R(;t\/\gen the peak .of the selected pitch
Lipition; of phedrsupd peakighidreiatemRt e oukut sqrdistgnaly
out put signal. The attack and decay sections 106, 108
of the envel opes 100 are trimed/ shortened if they are
Thow 14, ovygthesisart 12 netdéfibsi the tpmoarsdterst of fhie gutiroke Fable for the specified

illuystrates . .a nodifjed straoke table 120 foy the.stab
st el SRS BARafedTRl. S PeStdrls Sts a2 iR dbTiftign Smvelope 100

tahé UREErédce Betvitn il SRR GS td RiRtddqhics dbfiatidn ERRlope and the peak
stroke, which has a peak pitch deviation 122 cl osest

of she specifisdrougmé sighile dTHe attack end deasiyeseetidns )06 pEfkofhe ehvelopes
1%@?/&'{(?{64%%&%31/&12&%% irlf-s[ﬁegln;{i‘le rtcg:ohlo(rjlg bt gttrétgt{]ed%{g %%l shB1%. 120 is

Figure 5 illustrates a modified stroke table 120 for the stab scratch specified in the
stroke table above. It is derived from the matched stroke table for a fast stroke, which
has a 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 semitones). An initial portion of its attack has
been trimmed off; that is, as the peak pitch has been shifted “left” on the time X-axis,
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
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frequency ratio (equivalent to about 1.5 sem tones).

An initial portion of its attack has been trimed off;
wohev/Bs339as the peak pitch has been shifted " PeriSG2ax1/000319

the tinme X-axis, the initial portion of the matched

pitch deviation envel ope was trimed off, |eaving a

new start point 124 of the enyel ope 120. It is also

possi bl e to shorten the attack portion by

1S6Te 616 ZicOGHIERIEPHEE Subhnl perb@tRR! ThBAtitd id%nlgortigﬁltlﬁ6 has been
trinmmng gives a performancenore in accordance Wt

sHelehed (eansistthe Aversi dimemef the pitele dyvipidort érorelap@Getais constant or
aP F&Lt ?ﬁﬂsﬁ'ﬁfi c{)f?stgrﬂ.s %ﬁﬁ%gﬁ‘éﬁi\é’? éﬁls lp&%éiﬁ](% t]%fe%ftg{]a%oﬁltet %l‘pe decay

devi ation envelope re _ at” 1 _
poutivmit 6thua) dgying disfoand thafkir@Emiag piides befter geroenandz! €

Plo egt{lap | ate the decay portion 126 but, again, it is
130n d trd{lusiates a mapigulsted\nitgh slewiation enysomedorusecia resampling of

tthel i9Ph&oand figRatl | | Ustrates a mani pul ated pitch
deviation envel ope for use in resanpling of the input

sound signal. Referring nowto Figure 6, an off-line
ocess of g.technique. for deriving one or_nore pitch
RALSOTIOE oK e FieNts %an é’gﬁ“le%%?r@c‘fsa (of gs'gchniduenfer dgmying ong or more
piéh Acviafict SRRIoFRWItaBIB FoB 8¢ il hd BRREesisTofa lshﬂﬁc?feés{t%)gnd and

menmory 20 is _now discussed. The praocess begins a
stpgng thgse 4 @dibrary, inamersenyl 200 & novpdisceisghalThe pro@sobegids at step

Lt h.recorder dul e 24 of apparatus 10.

L AL St R P R Rl Slen B et B R Hetinerditsr moavie
2bpftapparutier10. FOlie SoimdNhgy beRAy ¥oOHY of GhetEl 8IgnhESOERHSES by the

t he und of a user saying "aaaahhhh". At step 154,
Wur al°r VEREIRbhs OBy High tCORpfen scqopng the gsaundapf a user saying
“ ed, e | | fLer . f

S SR NEERE Sl (A RER) pPAEH e ecorce, o
recoysled nwith adifferendfspediis sof phgbsskubfl thaaaaplatthinpus signal. In one

.recorded onto vinyl (i.e. a vinyl record), and the .
irRlERAELO O pisn dbe B§U%d DFReaRhiy B tegpidepmio atinyl (ie. a vinyl
¥aid) OaRl BREBERA B sGhcAEY bt 45 i
1revz?lr[Dous recordi ngs afgﬁlgggrggf@geim&gu Pelezﬁ. PgsfnSpeedS/pltCh
deviating enwelopel. nfasse vhgoysl recatlings ahredendedibi amodate/24.0oPesn these

-derjyed for. stori N nor 0. Like acoustic
roBORIGS, Rl iR B i oGRS eifefPhat RS e i onedpre 20.
"register" have a simlar tinbre. It is possible to
synt hesj se strokes of close peak pitch deviations and
L’?‘ﬁ SCQURYE sG] énstingjsat tones, grrataked soundsiin gheasasne éegister” have a

. 8 . b cQ %ed at,different
R B2l SO 05 B B 1 s
saaiel swvatetatypatind directionhsidg arétfake table. Several strokes may be recorded at
different peak pitch deviations (usually 23 per octave) to allow variation in the timbre

over the full range from -24 to 24 semitones.

One technique 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
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.
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over the full range from-24 to 24 sem tones. One
technique for deriving the plural pre-determ ned pitch
wdevivassn envel opes at step 156 conpri ses coOn#ATASG2E7M00319

spectral analysis of the tenplate input signal and one
or nore of the plural recordings of the tenplate input
signal (of time-varying speed® of playback). An
al i gnnent of the respective spectra is carried out and

P i i@t i def i
TIPSR saEng; Gogey oPh kL 1RNBEITaF Suft B0of Fffile 3 of the
gyhtletisaksound sigasl is nllustraged, witterespegt ROFigtrest. epheldzinalseratchable

f F| ure 6 ends t st.e

SHEAgEeL Rente, Pl ot etiiR IRasHA PBu Rithewpeifo Figure
$0 of Figure 3 of the synthesised sound signal is
illustrated with respect to Figure 7. The ori ginal
scratchabl e unit 200 of Figure 7 is an input sound

AL S Sy 3P 25k VB e

\fdriflhg ratds €Thd Qipup |sayth1a§1§nﬂt(la@eﬂ¢dl’esbadtyhab& ait,2. 2013!71@ resampled
[ nput sound sugﬁy (label l ed "scratchaple unit,
3cg0nding, dtipnrrgvelopa 267 br hapdimised @tﬁ%ﬁ@@tb% through a

d I
]lgg’gv-p%%s@?#i %dt)‘{enr bgﬁ 411l Al etrt?eg n g{alt&gd [ ﬁ%mg Ef;s a%a% oral}]lgmher 208
aicsorslﬁfg e t]hw amplitidp| érseloped Iracone r1d1pﬂxgndzrmattdne sanpikn ASDBe(attack,

en el | enent at on ck,
i Py Ruelbee A6 S E AR B, PR dE EBiloies, and there

1tstﬂ% ﬁ’ééﬁ' ol 468 £RVEIrLReRrs ARGhd BRDHRtIIE éﬂ%l@ﬁ@(@b iR saép ’E:Sses the
any paraneters for the anplitude envel ope(s). in such

ke tablasklefine pistedevadsicapatiatdtere opivt ch devi at i on

paranmeters only. The |low pass filter has a cutoff

frequency dependent on the pitch deviation, and a

R Fov-pads neligselthssa REINLE fo@hendy tdepeidenb an dh@tpﬁteﬂ uﬁtviaﬁbn and a
of -80 dB. The output 206 of fllter 204 is multiplied
lﬁuseﬁmtudoa‘fudeunczbguw withatophansd attanyatien ok &b 2@6 output 206 of

A i Iy A0 A B AR DR i
lf)n@m; ﬂm@k&rdaﬂﬁaﬁdﬂﬂ%ﬁap&eﬂ‘t&mﬁtémg soondis fheh lositput (step 60 of

@ the 0 %ﬁnal poi nts, the new sanpl e val ue can
8‘“8 OHE%PGB‘;ert e bandlinmited interpolation

techni que. Based on Shannon's sanpling theorem

bandl i mted interpolation reconstructs m ssing sanpl e

Whtne gewysampliug puinh §plls between the original points, the new sample value can

be obtained by the bandlimited interpolation technique. Based on Shannon’s sampling
theorem, bandlimited interpolation reconstructs missing sample values by convolving
the original samples with the sinc function. The sinc function serves as the impulse
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 a
DJ produces on a turntable with different scratching techniques. The sound clip, called

a scratchable unit, is usually speech with a single syllable. The scratched sound
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the original sanples with the sine function. The sine
function serves as the inpul se response of a | ow pass

woibimssiahose cut of f frequency is half of the POWS&E2006/000319

the original and the new sanpling rates. In sumary,
the described scratched sound synt hesi ser all ows
synthesis of a sound clip fori13l ayback at different
time-varying rates specified by a user to inmtate the

SAURERAuENs HeORBASRbR UMt b it é%?it@h Wlihhoﬁ@ &f ﬁfo?é" btrokes (e.g., a
scrat ching techni ques. The sound clip, cal

ehirpescotietbih adprward end e badk sprokp®ech wi t h a SI ngI e
syl l abl e. The scratched soundsynt hesi ser turns the
scratchable unit into a scratch with one or nore

The @KERidnchag beerdd&xbiibéll BEWay 6hexdhiple anlly@hwarwhllaitthppreciated that
back strgkes). The invention has been descri bed by way

WioBR JRQAIECHHNG iandetail mgy pe t;aa@p& éhs desseibedh gmbodiments above
L
LR R AR bR RaF Sl g Y R R Bt in one

aspectiof tlendvatimpenaf bd denidhal with ah@thdnaspect jof grdnteagionn
one aspect of the invention may be conbined with

anot her aspect of the invention. REFERENCES [I] F.
REgERENQOESNd B. Brewster, How to DJ right: the art
and sci ence of playing records New York, NY: G ove
Press, 2003, pp. 184-195. [2] J. Carluccio, E

TR B PR 2P0 el Dl B arplavin
Rechiils | Now drk, rNYhGGo\xéqrréss [ 2003Vpp. G84Hegs and M T.
Smth, Interact|ng wi th audi o streans for

2 rarkicaire Bt Inahadlen canci i Pirilei GRO6, Fah.Fusatabligi trngqziption

MULATESH oA Sl R Ao AR R 845 141 K F.

nsen an . Bresin, r mance

BédhiG. diaas and VAT Sinsithg ﬁHltcS:chtﬁigaﬁlitlS audid stréAhecfor 288Rainment and
St ockhol m Nusic Acg

%aUOPs]mlPrra@e?@?%I‘émlmﬁ m%%%e}p‘??"r%’éy;@&pp. 539-545.
[ﬁg KdF;)I/LI mﬁfalﬁgfk ‘é&B:r%s?rg (‘)‘%I%H{a{c?ﬁ] rﬁef%?llngl ns? ?}ﬁlv% ag_oa‘ltlal sis and

syh&nesmf’ i P&}C Q063 Sa)waFlszk.ﬂzchcc(bBt) Conf.Mawpdedt 20D pp. 693—696

[ﬁi i‘gt 2 SPQW%{%] W@V%Ia§§ld&wjive Typher. ,\[Q%me] Available:

it 524 /ﬁb@w&@é’t@d@]&ofﬁl’ﬁéﬁn/h{rmm NBY/WA¥GRhEMEller. htm

[6] Ots Labs Pty Ltd. (2007, May) Ots CD Scratch 1200. [Online]. Available:
http://cdscratch.com/

[7] Rane Corp. (2007, May) Serato Scratch LIVE. [Online]. Available:
http://www.rane.com/scratch.html

[8]J. O. Smith. (2006, Nov. 11) Digital audio resampling home page. resample.pdf.
[Online]. Available: http://ccrma.stanford.edu/ jos/resample/

[9] Roads et al., The Computer Music Tutorial (MIT press, Cambridge, MA, 1995), pp.
144-156.)
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http://ww. rane. com scratch.html [8] J. O Smth.
(2006, Nov. 11) Digital audio resanpling hone page

woes@npssy pdf. [Online]. Avail abl e: PCT/SG2007/000319

http://ccrma. stanford. edu/ ios/resanple/ [9] Roads et

al ., The Conmputer Music Tutorial (MET press,

Canbridge, MA, 1995), pp. 1444156.)C ains 1. Apparat us

for transform ng an input sound signal, the apparatus

ERMRE i sing: a synthesiser configured to manipulate, in

accordance with a mani pul ati on parameter, a pitch

devi ati on envel ope to derive a nanipulated pitch

evi ation en elope; and a.filter onfl

Er ano PR En 5 RS B8 iuny i Vi1 EReiges roasisine:

t he | DRYAtheQRdcEifigiAld W oliniR$REeCin h@cdr@aﬁxcmitﬂud hpulation

pitch deviation envel ope. 2. Apparatus according to

parameten a piighdeuiation ppyalerery darivea ejaparulated piteh deviation envelope;
nfigured to receive the mani pul ati on paraneter as a

user-defi ned peak pitch deviation of an output sound

si gnazi filtdr configaredttu Sraasfoan dha\thpuios@indi signal fiouf & R&ampling of the

rising sel ection nodul e configured to sel ect

BPsopad ﬂeeﬁ WIEP kepiechionp Dleatnve ?%V&twntenéelﬁm ch

devi ati on envelope froma plurality of pitch deviation

envel opes thereby to derive a selected pitch deviation

. Znvel Apmratnanaqeutchmg' dio cfaimhd, piuttbér dempdsingn aenvedivwe module

3 nﬁ@ga elvﬂﬁbg?ngg{yg %SE 3%@%%3 er?aé glélfsgtih?lﬁ gn\éldaqlgl? Bitch deviation

@M&@@g@ﬁmlwul e is configured to select the pitch
devi ation envel ope froma conpari son of the peak pitch

devi ati on of the output sound signal with respective

Epeak %}}%a%%u% ?%’cieﬁltdgg%”txalcl%% Qf e!rurc llgllp}%pgar §e?ect10n module

det er at ron en’ve opes

anfigiding delecgnyitidrespbeti ta6the rhanigulatibre padahetddSthe pitch deviation
synt hesi ser |s conflgured,tp derive the mani pul at ed )
f‘ﬁ’i"f’]@ﬁe o apivsalite ey Biteipdevigrionrsnyeloprs therebpite derive a selected pitch

c%ei’dtﬁh el %#1 RSu1d A RE ﬂ%({hc@e‘){\ﬂtfoﬁ nl¥E10BE BKinB 'hdtflpulation of

viation o e ‘out put sou
the selected pitch deviation envelope

4. Apparatus according to claim 3, wherein the selection module 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 plurality of pre-

determined pitch deviation envelopes.

5. Apparatus according to any of claims 2 to 4, 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.

6. Apparatus according to claim 5, 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.
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signal. 6. Apparatus according to claim5, wherein the
synthesiser is configured to shift the pitch deviation

wenvwlgBIby a peak pitch difference between aPpeak2007/000319

pitch of the pitch deviation envel ope and the peak

pitch deviation of the output sound signal.?7.

Apparatus according to claimfs or claim6, wherein the
mani pul ated pitch deviation envel ope conpri ses at

feast Ag?ﬁa@.g ARBordide2 K cRAht 5 A} ARth %, AREMNinPAE M pulated pitch
t he synthesiser being configured to stretch or trlﬁw

ddvdatiom dnyelope oprmpuisestan deastt orecdf oattack porting ahdcmgecay portion, the

ortion when shifti he, pitch devjation envel ope, 8..
e 3P S0 i B ot EiE L Rttty O e AR porion and
ddray pyhioRemicnshiftify hRPilch dedatideieidpae the pitch
devi ati on envel ope as a stroke table for storing in a
menory. 9. Apparatus according to claim8, wherein the

ynt hgs; [ af | qur t ' .he e ga . :
60T BCSRRME 108, el SiAhe SAABKE d e s
dmpiznsidus definer this ngtchodeviutionr eivelbipa ascd iroke tdbld fi@r storing in a
conprising a receiver nodule configured to receive the
WEWOPUl ati on paraneter as one or nore of the
foll owi ng: scratchable unit; scratch name; stroke
direction; stroke duration; pitch deviation envel ope
%t t acRpparates acoopding ol elagm\8e M eeim theasykithtesiver; is @ppfigitredi e define

nvel ope decay tine; stroke initial. playpback position.

R Y P et et o g RRR  he

synthesiser is configured to approxi mate paraneters

defining an anplitude envel ope. 12. Apparatus for ]

1Q- ansfpparatag aseordinguio gayirgessidingarlaimhdurthep gompiising a receiver
I S syn I.SRI f 1 aured i.pul at '

SO0, ShAuRa=K ISR, SATIANDF Sl WAL dde of e

fotlewirtg: oseratchableo paits etrawchefame;t birslef diredtim; tsbrokBeduration; pitch

mani pul ati on paraneter to_derive a mani pul ated pitch

‘H-‘é\‘ﬂtg‘l“i Gvelong dttage times ampliggdenenpyelape attagh dies; AmR)itede envelope

' S0 b .hod conpri si ng:

%‘?W%ﬂﬁaﬂf@ﬁﬂé%‘%ﬁgﬁ%{é% th a mani pul ation

paranmeter, a pitch deviation envel ope to derive a

ni pul ated pitch. deyi ati.on_envel ape; and . .
it Ile‘ipparatus IDaccor ing to claim 8, wherglg the synthesiser is configured to

approximate parameters defining an amplitude envelope.

12.  Apparatus for transforming an input sound signal, the apparatus comprising a
synthesiser configured to manipulate, in accordance with a manipulation parameter, a
pitch deviation envelope selected with reference to the manipulation parameter to derive

a manipulated pitch deviation envelope.

13. A method for transforming an input sound signal, the method comprising:
manipulating, in accordance with a manipulation parameter, a pitch deviation
envelope to derive a manipulated pitch deviation envelope; and
transforming the input sound signal from a resampling of the input sound signal

with respect to the manipulated pitch deviation envelope.
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transform ng the input sound signal froma resanpling
of the input sound signal with respect to the
woampasab ed pitch deviation envel ope. 14. The Rreriscdoosfvoo319
claim 13, further conprising receiving the
mani pul ati on paranmeter as a user-defined peak pitch
devi ati on of an output soundigi gnal. 15. The nethod of
claim 14, further conprising selecting, with respect
10 TR T ORIk R MRkrfHer CMEpMYidE t'feé’éﬁ/i'ngt tH&" manipulation
envel ope froma plurality of pitch deviation nvelopeg)
pahaneyastansdedéfinedpesle pisalt dayigsionaif adewipat somdsigrel.ope,
the mani pul ating of the pitch deviation envel ope bei ng
a mani pul ati on of the selected pitch deviation
Vel Re melfod dhelaimt M dfivthef |cahipriding WetiREN withe respect to the
sel ection of the gi tch deviation envelope is effected
manipylatiepgyameteh Ahopitehhdevinsion epvelepe frem aplusality pf piieh deviation
. - ; orntiv. ) . .
GCRHs BEHO0IThERL Wicikd SRRTEME BERIR M manjoulating of the
pichcavidtun aivelvpe deingl opesipuliifon dhhe RElebed phith asiatidn envelope.
claims 14 to 16, wherein derivation of the manipul at ed
pitch deviation envelope is effected by shifting the
1o L9 - C . .
R i ey s BRI Ep PEerti (B CALARRGR L pior QiR envelope i
affected draph acomiparidon, ofiwhe pealnpisdh deviatpnodf théeufput sdund signal with
devi ation._envel ppe .is by a pea i.tch.difference, . .
BB SR iE e gptieh s eRIBE0: BerdHERYE) it deviation
caRelop&le peak pitch deviation of the output sound
signal. 19. The nmethod of claim 17 or claim 18,
wherei n the mani pul ated pitch devi ati on envel ope
lgg)npr’fhséelﬁf:ﬁgd lo? %ﬁg o?%‘faiglfs ]%ntgafé Wer&gr(fehggti nﬁf the manipulated
écay portion, an he net’hod conprises stretchi ng or
gitch ndévigionh envadlopee &s teffetred Oby tsheftiag t the Kpifed ideviatiomenvelope in
decay portion when shifting the pitch deyviation
aseRrdpnssavitivihe pedkaPifaly deyintion of Hip Qpu|sanndsignpls o 19,
further conprising defining the pitch deviation
envel ope as a stroke table for storing in a nmenory.
131. Tre methoddf dhine L3 whez€in shiftihgef theqritehidsviation envelope is by a

defini.ng. the stroke table w.th paraneters.defining a

Rl PR EEgE PEJEc 8 Dot BT HBA PUFD OF Hn oo eAvel R e he peak
HRAREVia SPoRL bput ®unldighar, anet er s defining an

anpl i tude envel ope.

19.  The method of claim 17 or claim 18, wherein the manipulated pitch deviation
envelope comprises at least one of an attack portion and a decay portion, and the
method comprises stretching or trimming the at least one of the attack portion and decay

portion when shifting the pitch deviation envelope.

20.  The method of any of claims 13 to 19, further comprising defining the pitch

deviation envelope as a stroke table for storing in a memory.

21.  The method of claim 20, further comprising defining the stroke table with

parameters defining an amplitude envelope.
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23. The nethod of any of clains 13 to 22, further
conprising receiving the mani pul ati on paraneter as one
wonrowmses3ef the foll ow ng: scratchable unit; secascRo07/000319
nanme; stroke direction; stroke duration; pitch
devi ati on envel ope attack tinme; anplitude envel ope
attack tinme; anplitude envel gpe decay tine; stroke
initial playback position. 24. A nethod for V
2br ansiQrilAg) 8l b, RAHACcohSHYM egfgﬁ@xiﬁﬁﬁﬂ@ Harameters defining
conprising mani pul ating, in accordance with a
amanippicidetenvelopar anet er, a pitch devi ati on envel ope
selected with reference to the mani pul ati on paraneter
to derive a mani pul ated pitch deviation envel ope. 25.
2A. conpet fltHogasRlhe dredliathi N3Vio 228 Xeehtr Uneprdd@e receiving the

stored thereon for inplenenti n% t he nmet hod of an%/ of
nagnipletionparagmetar as one or more of the Tollowing: scratchable unit; scratch name;

stroke direction; stroke duration; pitch deviation envelope attack time; amplitude

envelope attack time; amplitude envelope decay time; stroke initial playback position.

24. A method for transforming an input sound signal, the method comprising
manipulating, in accordance with a manipulation parameter, a pitch deviation envelope
selected with reference to the manipulation parameter to derive a manipulated pitch

deviation envelope.

25. A computer readable medium having executable code stored thereon for

implementing the method of any of claims 13 to 24.



