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TI TLE An adaptive user interface. FIELD OF THE
I NVENTI ON Enbodi nents of the present invention relate
W eooan3ae@pt i ve user interface. In particul ar, PEDIE2006/001932

enbodi nents rel ate to nmethods, systens, devices and
computer programs for changing an appearance of a
graphi cal user interface yn response to nusic.

TITLBACKGROUND TO THE I NVENTION It is now conmon for
people to listen to nusic using digital electronic
devi ces such as dedicated nusic players or

An a@3ptive ubsepichiagal devices that have nusic playing as an
avai |l abl e function. Such devices typically have a user

interface that enables a user of the device to control

FIELbISF #arIIROENTFROD® devi ces have a graphi cal user
interface (GQUJI). Digital nusic is a growth business,

but it is extrenmely conpetitive. It would therefore be

Emb&ﬁﬁw'eﬁ@kﬂf thd &eb&ﬁﬁrﬁ%ﬁﬁoﬁ Rt & A2 @08 LabSRieWhLd In
gital nusic and/or digital nusic player so that they

parigyla): 7 SeBe A1 SlploTDAARIR SH P o Ecs EndLgmBLtor
progrﬁRisEEr &Py AR {ettanddibr 4 bpé?%bmeﬁﬁﬁ&féiﬂenﬂ rdsPofdb to

nbodi nent of the invention there is provided a nethod
Eonpr|3|ng obtai ning nusic informati on that defines
at | east one characteristic of audible nusic; and

eAcKBBEUNR aR iR e el e i nf or mati on° Aucor di ng
t o anot her enbodi nent of the invention there is
provi ded a system

It is now common for people to listen to music using digital electronic devices such as
dedicated music players or multi-functional devices that have music playing as an
available function.

Such devices typically have a user interface that enables a user of the device to
control the device. Some devices have a graphical user interface (GUI).

Digital music is a growth business, but it is extremely competitive. It would therefore
be desirable to increase the value associated with digital music and/or digital music
player so that they are more desirable and consequently more valuable.

BRIEF DESCRIPTION OF THE INVENTION

According to an embodiment of the invention there is provided a method comprising:
obtaining music information that defines at least one characteristic of audible music;
and controlling changes to an appearance of a graphical user interface using the
music information.

According to another embodiment of the invention there is provided a system

comprising: a display for providing a graphical user interface; and a processor
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conprising: a display for providing a graphical user
interface; and a processoroperable to obtain nusic
w0 njoons®Bé on that defines at | east one charactPCT/E2006/001932
of audi bl e nusic and operable to control changes to an
appearance of the graphical user interface using the
musi c i nformati on while tqg musi c i s audi bl e.
t_of the vent.i
PRIt B8 yitmdteh BN 1odh ohg Era B E e
audiplesingsie ﬁf‘@ pperebleno C@fﬁtol db&ng&@éo ah appestnanef the graphical

useﬁnh%ﬁ‘@@é 88ih§ tHen@ic ArthiRki6n P(Mﬁé five rﬁlﬁnsqc SR 1 ng

changes to an appearance o calI® User interface
using the nusic information. Accordlng to anot her

@@b@‘i{b BRthe? lerddintdhY %Pfh'e%\/e%hgﬁ ﬁleﬁ'esls%&)féleg:eg é’&%h od

nmpri si ng StOl‘In a data structure that

proqrgg@r W'Qg JrugisHnfernatipsehai defises atdeass I@ﬂn@bsraamilstnc of
th
audmaﬁgm@gaanbhtraM@cmgwtobf@%ﬁpgg@rﬁt@g}rf ? g?aeaﬂggén figert N€

ear ance of the graphica ng "t he

interipgeising e Mysis INfBIM#PONDESCRI PTI ON OF THE DRAW NGS For
a better under st andi ng of the present invention

ference will now be made by way of exanple only to

Acccerﬁlgmgge @Btﬁtbgrrﬁmq;@lraprg\,qf ,t,l@q;myepnt@ﬁ itiegre igprgvided a method
comPALIAGF drlh@'d datd 'sﬂrt!rlﬁ&n’é%ﬁ%eﬁné{ é“ttI@é'_EtEB\sza @Hé@%lldég

user interface (GJ

'”te"gqqeﬁ‘??%ﬁs@@ cBANging Mt HEGRSEY® bepisa andiblei fnu$l©.§b©nse
appéa?ralﬁdéeoftﬂ%‘@@f)mf:altdéér @%ﬁ‘Fa%e luBing e @é’[? stiSlfe. F19. 3A

and Fig 3B illustrates how a Size of a graphical nenu
item my vary when the audi bl e nusic has,

BRIEESESCRIFEION OF THEnRhGWREGnd a faster tenpo; and
Fig. 4 illustrates a nethod of generating a GJ that

changes in response to audi bl e nusic.
For a better understanding of the present invention reference will now be made by

way of example only to the accompanying drawings in which:

Fig 1 schematically illustrates a system for controlling a graphical user interface
(GUI) ;

Figs 2A, 2B and 2C illustrate a GUI that changes appearance in response to the
tempo of the beats in audible music;

Fig. 3A and Fig 3B illustrates how a size of a graphical menu item may vary when the
audible music has, respectively, a slow tempo and a faster tempo; and

Fig. 4 illustrates a method of generating a GUI that changes in response to audible
music.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Fig 1 schematically illustrates a system 10 for controlling a graphical user interface

- (GULI). The system comprises: a processor 2, a display 4, a user input device 6 and a

memory 12 storing computer program instructions 14, and a GUI database 16.
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DETAI LED DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON

Fig 1 schematically illustrates a system 10 for
w@oownsd2Bé ng a graphical user interface (GU).PaneB2006/001932

system conprises: a processor 2, a display 4, a user

i nput device 6 and a nenory 12 storing computer

program i nstructions 14, d a GU database 16. The

2 anged toswite tg and read fromthe
ThoRLLESSTY istuloNgfL GG o oRLtiTEm hermenec sl Gyopto
the Putpuienf dieveisplag Br it feepives asemmimmd Sofhiids RBMUBRE sk AL
devidg¥l ce 6. The conputer programinstructions 6 define a
gr aphi cal user interface software application. The
conmput er programinstructions 6, when | oaded into the
processor 2, provide the logic and routines that

The sa@pLies Pragsan ystroptiond 6 defipe afgraphitd) @semhiaefdce software

i Llust i ' : 4. Th
applijclrag&f.aﬁﬁ ﬁtgr{wﬂr)ﬁ%rf érgﬁrg 6m%({3l%@i§(r1$ Fiv\gh%{'t Io%ﬂ%do 9 ogt%g Irpéqﬁeésor 2,
PfOVdj@\ﬁ%@ ¢00i¢ andhioutinesdhateanabies e systemiioro pedoral thermdikod

mus@é}gﬁﬁﬂg@ggﬁggn@/gwi cal entity 1 such as a conputer
program product, a nmenory device or a record nmedi um

such as a CDROM or DVD. The system 10 will typically
The RnitAdr &t & i rﬁiﬁyi such a ersonal

digital |gfggi_st a.ns?r‘,ahgoq}%egso alap@grr%tu&éar ?Iegtrﬁg%idle}gce via an
eleckanpgnelic saTiepRERY, orabp etopinshfromusi physicay entitgt t.sutheas a
compiief BrogkmMEBYdRk S nften ' (. 1n thi

I\zn‘oogi r%nt Tma rrus?c trcgrzﬁgr\?@ %egg%g)?%g'l'%&}] ﬁé‘cﬁ\aﬂ%? ;D'
RONjor @?ﬂ?put er programinstructions when | oaded into the

processor 2, enable the functionality of a nusic

pl a%er as_is well known in the art. The nusic player
The sygigasOauill typicalty bp dattoher etastropicattyice suam asadiessonal digital

assist@tl & PersondN@mpMiich n%c?‘bil@rc@wl[ﬁl*:@geﬁjoglo@é‘, PRI O R player

c
e device 8 to play the music.

The system 10 may also be used as a music player. In this embodiment, a music
track may be stored in the memory 4. Computer program instructions when loaded
into the processor 2, enable the functionality of a music player as is well known in the
art. The music player processes the music track and produces an audio control
signal whiqh is provided to an audio output device 8 to play the music. The audio
output device may be, for example, a loudspeaker or a jack for headphones. The
music player is responsible for the audio playback, i.e., it reads the music track and
renders it to audio.

Figs 2A, 2B and 2C illustrate a GUI 20 that changes appearance in response to and
in time with the tempo of the beats in audible music. The GUI 20 comprises graphical
items such as a background 22, a battery life indicator 24 and a number of graphical
menu items 26A, 26B, 26C and 26D.
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out put device may be, for exanple, a |oudspeaker or a
jack for headphones. The nusic player is responsible
wo eo7tibesaudi o pl ayback, i.e., it reads the nmBCTDIBR206101932
and renders it to audio. Figs 2A, 2B and 2C illustrate
a GU 20 that changes appearance in response to and in
time with the tempo of theybeats in audible music. The
l~ it as a. bac
Theg3be 2R (RO BLLE RS, BB SO GPAER 5 ARSI
appgarapes efdhe @Hwhanmn PERONSIHI, arRiG T spmehr@6EAtih evithitigs tedfbo

of tiega%@A(% !Tiéjlgﬁt rn\%hﬁsenjl@%&t Otfé% 5 %‘"C&?&epﬂﬁter&a%%ﬁ gﬁlagged It
pulSaFeSrl@%@ ] th@ beatdf the mysic Miherdrapiticad mesiutitent 26A haspe
sarrf'e,\f3|£eh§1 ﬁ‘Hﬂ{;@bﬁ aﬂU% hQs 5#5@%";(?8 gh@%ﬁt %gl? Jhe, Figs 2A

%C?Eu i cal frenu A IS anl
and qMa{q]thp@ameql m@nutxthm Abdsatdts Mihienwgn a;zh ISdandrties Hig 2C

ilustrh@ 8128 As Aasink 5 size S1in Figs 2A and 2C but
has an mcregslngss,le;% S2 in Fig 2B. The Figs 2A and 2C

illustrate the graphical nenu item 26A at its m nimum

size S'1 and the Fig 2C illustrates it at its maxi num
Fig. SAZiIﬁJsﬁatesFHo&/ th8Rizeldf Yiet Jradrasal Wutlfé‘?n %6#7: 9ar?s W the
e audi bl e nusic

menu i tem 26A vari es
audle RIS Pl A SBiHiSIRR G5 MiETales Pt &t siamot he ostppabi

menUieg2ex sl wHEN tHe bU@B 2045i/Red &fasiiigdmpble audi bl e
nmusi c has a faster tenpo. The GU database 12 stores a

plurality of independent GUI nodels as independent
data structures 13. A QU nodel defines a particul ar

The GUI databasd 12istoréhe plakdlity26F iddtpieh8e@ s OImbddiahs Bﬁdfeﬁ?endent
dataﬁsﬁldcﬁj sic, it defines how the GU adapts wt
4 rre For exanpl e, the adaptable GU
illustrated in Figs 2 and 3 woul d be defined by a
singl'e GU nodel. This nodel woul d define what aspects

A GBFmBH& d(e;%eszao pgrtﬁg & GUPZO and, if the GUI 20 adapts automatically to
audible music, it defines how the GUI adapts with musical time.

For example, the adaptable GUI illustrated in Figs 2 and 3 would be defined by a
single GUI model. This model would define what aspects of the GUI 20 change in
musical time. In this case the graphical symbol 26A varies between a size S1 and S2
with the tempo of the music.

A GUI model for an automatically adaptable GUI consequently defines an ordered
sequence of GUI configurations that are adopted at a rate determined by the beat of
the music. A configuration is the collection of the graphical items forming the GUI 20
and their visual attributes. Thus, the GUI model defines how the graphical items and
their visual attributes change with musical time.

The graphical items, will be different for each GUI 20, but may include, for example,

indicators (e.g. battery life remaining, received signal strength, volume, etc),
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musi cal time. In this case the graphical synbol 26A

varies between a size S1 and S2 with the tenpo of the
wore®i7a32286 GUI nodel for an automatical |y adaptedi/s204/001932

consequent |y defines an ordered sequence of GU

configurations that are adopted at a rate determ ned

by the beat of the nusic. gconfiguration is the

. _collection of the graphica? itens fornng the GU 20
HemaiaUT I3 MOgY SOEPS. A4S B GUBeS) 161 FelochibOYsp adpokdround
anddebpees how the graphical itens and their visual

attri butes change with nusical tinme. The graphi cal

items, will be different for each GU 20, but may

i nclude, for exanple, indicators (e.g. battery life
Therdsuai attrityies reaginekde hgnamosd ofethgt gositioa({s)imEone or more

t.c).lte such as nenu entries, .ic aor _buttans
ey e Soe SR houLE Mof AR aie IRanrriged ohes
mornei gaatlicahitéms;btieasloray oneot mdes graphical iteoisea adlor pdietie; the
. iti.on(s) of one, or nore aphical. itens; the.
BT PGP itie §PPRERLTBcyh BT Rutsch R 2 e mpn
itenofikeomitagoin timer withgthephusgal itens; the col or of one or
nore graphical itens; a color palette; the aninmation
of one or nore graphical itenms such as the fluttering
of a graphical nenu itemlike a flag in time with the
ConsgguentlyGowilldmpuanmréciated thailds 2oandappressinplieeskamiphes provjded
for o Moo fdIRbIEEABLET RIRGH: Libhe IR BRFfa
oth¢mimelenieniatian anayhzg signifieantly diffeeant angior woreegmijex.
significantly different and/or nore conpl ex. For
exanpl e, the background may fade in and out with the
tenpo of the nusic and/or the color palette used for

Fortepramgleajiiei kegkarayed mayfader in @ad el wiiaihe tampp of e miggipand/or
' Q. i I of
the @blot PRARISé& fof {h%t%répt)ﬂlﬁ%%ér lﬁﬂeﬁécéamgggﬁrg%lfh the tem R %f the

generating a GU anges Inre e to au
Music.

Fig. 4 illustrates a method of generating a GUI that changes in response to audible
music.

The selection of the current GUI model is schematically illustrated at block 50 in Fig.
4. The selection may be based upon current context information 60.

The context information may be, for example, a user input command 62 that selects
or specifies the current GUI model.

The selection may be alternatively automatic, that is, without user intervention.

The context information may be, for example, music information such as metadata 64
provided with the music track that is being played or derived by processing the
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musi c. The selection of the current GU nodel is
schematically illustrated at block 50 in Fig. 4. The
w@edoeasizeq nmay be based upon current context PCT/IB2006/001932
i nformati on 60. The context information nay be, for
exanpl e, a user input command 62 that selects or
specifies the current GU del. The sel ection nay be

At o ED t user
auo?drlf% @Pglg h\{g}ﬁ%ta?i% '5% ng&at[e ﬂ?aée(ﬁ%rﬁt@ ﬁj&ﬁ nyic $ugh as, for
exagmpiheenusitigenrej kefyoonad fran tlwlghes@ﬂme@igg@;&tré, rﬁléod ]

i.d k: traktals el ayed or
(dai2Bles Bl e B Tl Bt B Snl PP RS e
basagpnithedinetatiatachar act eri stics of the nusic such as, for

exanpl e, the nusic genre, keywords fromthe lyrics,
time signature, nood (danceable, romantic) etc. The

automatic selection of the current GU node nay be
Theeatext biprnaiommean et far exareplecanvissnmentalonusic indormatipn bret is

detéc@éd L S %%HRA%R‘/EEN b eWr?érﬁnérﬁ P{h'eas&lst%ﬂn fpady i s

detected fromradi o or sound wav envi ronnent
exagyple, §énayybst ragipdata deﬂvecébmnmcessmg ambr;anb@dﬂm austcadetected

via 8 etitrdSbnRYseP RIS %%?é(ﬁkﬁa Eﬂgg/' ifdEatd ‘éﬂél%l:t%ng%% a)‘i" tlﬁjeeﬁwﬁg £€Gcn

via a m crophone 6 nmet adat
as, o grapplerthe musis QﬁWQ H@ngeiScfroguthﬁ Iyms detﬁct@mam wice he

recaBHRtioR, RO EBnatliRYMBIEi% ddtomaidSoidotioh %?th%%]%h?@ ut! ﬁ]ltopgl

voi ce recognition, tinme signature e
maysles BrseoR 1Be Melrdiaiair rent GUI nodel nay be based on the
netadata. At step 52, nusic information that is
dependent upon a characteristic of the nusic, such as
e nusic track, is obtained. The t enpo

A sje’ ¥y m'ﬂga'nfyfmﬂlonﬁ@atflepﬁwweam peraraqteniatie of teemusic,

suchras it tb@yp of ey tkac P& idelainbd. THeh8mpY & &pl&él@qh tSform
net adat a, F?dg{‘l ved. fromthe nusic, or i.nput “by the user.

of b%tﬁ.p%inm e HisiGgaipe may be provided with the music track as

metadata, derived from the music or input by the user. Derivation of the music
tempo is suitable when the music is produced from a stored music track and also
when the music is ambient music produced by a third party.

The tempo information can be derived automatically using digital signal processing
techniques. There are known solutions for extracting beat information from an
acoustic signal, e.g.

Goto [Goto, M., Muraoka, Y. (1994). “A Beat Tracking System for Acoustic Signals of
Music,” Proceedings of ACM International Conference on Multimedia, San Francisco,
CA, USA, p. 365-372.],

Klapuri [Klapuri, A.P., Eronen, A J., Astola, J.T. (2006). "Analysis of the meter of
acoustic musical signals,” IEEE Transactions on Audio, Speech, and Language
Processing 14(1), p. 342-355.]



10

15

20

25

30

tenpo is suitable when the nmusic is produced froma
stored nusic track and al so when the nusic is anbient
wore®ra3psoduced by a third party. The tenpo i NPOY/MRDICI01932
can be derived automatically using digital signal
processi ng techni ques. There are known sol utions for
extracting beat information froman acoustic signal,

" A Beat
sepfatkn SRpSiRc: tn FrBPUAIUA Mtiels G iysbal milsgpeoantion, M.Se.
thedhy, dtgeziongs of ACM I nt ernati onal Conference on

Mul timedia, San Francisco, CAl USA, p. 365-372.],

Kl apuri [Klapuri, A P., Eronen, A J., Astola, JT.

(2006). "Analysis of the neter of acoustic nusical
Schsirgyri&tisgiter,| B 1988)n Skarnpaarsd lmsatéudliyms oﬁac&ms’ﬁc maigidal

sionp @ A B S RE3,08 SECeM ot raac 0D P o B8 T et e
recognition, M Sc. thesis, TUT 2001] Scheirer
[Scheirer, E.D. (1998). "Tenpo and beat anal ysis of

A TR el S e AME DBkl o 5P4 06 yron

GUltrh@dqbiQ)@@E@bfme@LU@@% ewfuzn' @splayrpol ekl 4eehdngesitep
app@é‘raﬁé@mttme \%H fh%natud@w m{ig¢ %rgﬁp@%ﬁrﬁelof HéeGlgﬂlnag Be

I spl ayed on anges
ChaBgRSBARHSEoPNL RS i 10 LHBIeTII® ea PaBIe Jofned by he
cunéﬂﬂ?@FﬁB&@ of the GU may be changed with successive

beats of the audible nusic in a manner defined by the

current GJ nodel. Each GU nodel data structure 13

Eacﬁ@umﬁoaeﬁ a@fs%ameem Rx%%@@n%‘ﬁ@fe#éblé mhe pé @%tqoén&@ﬁof

dat abase . data structure can,
the @%iﬁhﬂi&?ab?ed\ dé\*@ﬁﬁrl&tl\we Hsices, foy sx@allédbe dovwlomu fram a web-

site td@dh?fe@ th §hvebS MBS HEY hEM e R SiEYd §&ide%o another
anot

etc. Each GUI model data structure 13 and therefore each GUI model is therefore

independently portable. A common standard model may be used as a basis for each

GUI model. That is, there is a semantic convention for specifying the GUI attributes.

A new GUI model can be created by a user by creating a new GUI model data
structure 13 and storing it in the GUI model database 12.

Also, an existing GUI model may be varied by editing the existing GU! model data
structure 13 for that GUI model and saving the new data structure in the GUI model
database 12.

A GUI model data structure 13 for use with a music track may be provided with that
music track.

Optionally, at step 52, information other than the tempo of the music track can be
obtained. This may include for example the pitch, which can be accomplished using
methods presented in the literature, e.g. A. de Cheveigne and H. Kawahara, “YIN, a
fundamental frequency estimator for speech and music,” J. Acoust. Soc. Am., vol.
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etc. Each GUI nodel data structure 13 and therefore
each GQUI nodel is therefore independently portable. A

we eonnse28¢ andard nodel may be used as a basi s POY/IB2a@N01932
GUJ nodel. That is, there is a semantic convention for
specifying the GUI attributes. A new GU nodel can be
created by a user by creatjng a new GU nobdel data

t 3.an oring.it _in the I nodel database
111565 4%0 45 Fouty B 0Bk gl P Bidnenaa A Geroas iy
"PO&NPHOMCtMHgE)l(TBANB@RMIOIIKDlthINGiNCg‘ESEVENTW(?DEBIN@[

t I . saving the new data structure in
ProbIEEROHGH onApaeaEs13 StBBPetded abide e0d feadives
Oct185-1 @rzoaser'vaa Niave Y orkt rlacé«arrqye,b@ @cslgvdfséec]gluv%ﬂtn_ent

h ic trac tigna a e , . i nformatjon
e g AR focor g to B P Bk SherEine hetkole chtsg From b1G to
red ebtaiteeplich Bhitiee mmgic ineedagds: for exanple the pitch,

whi ch can be acconplished using nethods presented in

the literature, e.g. A de Cheveigne and H Kawahara,
A filteY bk maly bedsee i dlidé tregmesic gpestinit®N baats, spaeehlyas the

G, " st, Spc, Am, vol.111 . 1917-1930,
eneffiih Bayfnd &8 Afipamp: the Jietsiéned anorek Bparies i terent
banti$ChrYBé-abieCteaBH PradrabiseRiEIcANNidSEkKRD INGT ES&M@BE{; 54, For

' | [ on li,cations o
e E Wiesbiodin go Rl R cARRRRY L nskges Revap car
be B@0%0 cowrol Ped anaouniefvedpblide, d#fargresrmoplbein a Gigl @eont @f a
bac%’buﬁd enment may be adapted according to the pitch,
€. 9. such that the color changes fromblue to red when

the pitch of the nusic increases. A filter bank may be
The gesical infermpatige mayddentiss dfferpaionstiuments.dEssich Rivtiard, Haglid,

"InsBORLNZRedJYRitIBRA G S 'hgnﬁ%&i@?ﬁq?d'io ERE 1A BORfePonch

energi es and energ anges ferent bands can be
AcogglicscPRePCchnandPignaldracess ngRfi0B aprovidee A meatheshfof cacogsieing

the Bﬁeséﬁ(%oof%fergﬂrmusical instruments. For example, detecting the presence
of an electric guitar may make an Ul element ripple, creating an illusion as if the
distortion of the guitar sound would distort the graphical element.

The musical information may identify music harmony and tonality: Gomez, Herrera:
"Automatic Extraction of Tonal Metadata from Polyphonic Audio Recordings", AES
25th International Conference, London, United Kingdom, 2004 June 17-19, provides
a method for identifying music harmony and tonality. For example, the GUI model
might define that certain chords of the music are mapped to different colors.

The GUI could also be adapted according to the characteristics of the sound coming
from the microphone. For example, the GUI elements can be made to ripple
according to the volume of the sound recorded with the microphone. Thus, if there
are loud noises in the environment of the device then the loud noises can e.g. cause
the GUI elements to ripple. In this case the music player of the device is not playing
anything, but the device just analyzes the incoming audio being recorded with the
microphone, and uses the audio characteristics to control the appearance of the GUI
items.
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exanpl e, the spectrum can be divided into three bands

and the energies in each can be used to control the
w@prmans228d red, blue, and green color in a GU PEI/EBO001932

or background. The nusical information may identify

different instrunents. Essid, Richard, David,

"I nstrunent Recognition in,polyphonic nusic", In Proc.

| EEE | nt .. Conf erence o .A@g stjcs,, Speech, and Signa
At ReBb A BB PP A R bt P CesEtghin 3y 1 he
prem@gﬁpfaregrgbhsiw&iﬁ eaffemtﬁcmo&}a@iahs exehplesTBN OuldisY appreciated

e t.ectin e. presence of ap e|lectric guitar
a i AMReon< 8 F CliBnbnenBh 53 BS uebleaiielt devaria aiites
scop¢ ot the irdiestiar &$ ominodd.t he guitar sound woul d di stort

t he graphical elenent. The nusical information may

identify nmusic harnony and tonality: Gonez, Herrera:
WhilsAghdemvoriog kx theafotegoimgadpediticationNb torala tagtehticdimo those features

s RN 610480 B B SHAgh n B BG4 o

the pppldadbgaimnsnprotestion brresphehdi 4y pedemtaislc dedtarenarynbirthtion of

al. j l e, mod i ght defi t hat

reati AT ha e pgloPt BEPRLE Al SR She dv P rwaiBe OF ot
pariiaylas emph@sie haslbeen pladedithsecedne adapt ed according to the

characteristics of the sound comng fromthe

m crophone. For exanple, the GQJ elenents can be nade
l/we @aipi: ppl e according to the vol ume of the sound

recorded with the m crophone. Thus, if there are | oud

noi ses in the environnment of the device then the | oud

noi ses can e.g. cause the GJ elenents to ripple. In

this case the nusic player of the device is not

pl ayi ng anyt hing, but the device just analyzes the

i ncom ng audi o being recorded with the m crophone, and

uses the audio characteristics to control the

appearance of the GUJ itens. Al though enbodi nents of

the present invention have been described in the
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precedi ng paragraphs with reference to various
exanples, it should be appreciated that nodifications
wa 00vhs22exanpl es gi ven can be nade wi t hout depe€T/iB2g06/001932
fromthe scope of the invention as clainmed. Wil st
endeavoring in the foregoing specification to draw
attention to those features, of the invention believed
é&ﬁbe of particular inmportance it should be understood
CLAI the Applicant clainms protection in respect of any
pat ent abl e feature or conbi nati on of features
herei nbefore referred to and/or shown in the draw ngs
whet her or not particul ar enphasis has been pl aced
1. A methearombfigigg.cl ai m CLAIMS 1. A nmethod conpri si ng:
obt ai ni n sic infor at defines at eat one,
oot RB s Bt etos RatidToes Shiestone el inishopt e Musi
andchanges to an appearance of a graphical user interface
using the nmusic information. 2. A nethod as clainmed in
contrblingreiangeb és an appderancessia graptdcaraterdnterfacerasiag #eambisic
mfothlﬂs %udl ble music. 3. A nethod as clainmed in claim1
Tio wherein the nmusic information is obtained by
proceSS| ng the audible nmusic. 4. A nethod as cl ai ned
in any precedi ng claim wherein the nusic i nformati on
2. Aﬁue{h% Pellmb@ oélgmﬁ,%e%h% t’nﬁsﬂﬁﬁ&n* 108? gof\é'rthe
pearan € graphi cal “user ale c
auclmleh’lusncne. 5. A met hod as clained in any pr ecedi ng
claim wherein the nusic informtion

3. A method as claimed in claim 1 or 2, wherein the music information is obtained by
processing the audible music.

4. A method as claimed in any preceding claim, wherein the music information is
temporal information which is used to control how the appearance of the graphical
user interface changes with time.

5. A method as claimed in any preceding claim, wherein the music information
defines the tempo of beats for the audible music.

6. A method as claimed in any preceding claim further comprising: storing a data
structure that defines at least how the graphical user interface changes and changing
with successive beats of the audible music, the appearance of the GUI using the data
structure. '

7. A method as claimed in claim 6, wherein the data structure is selected from a
plurality of data structures each of which defines how a different graphical user
interface changes.
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defines the tenpo of beats for the audible nusic. 6. A
nmet hod as clainmed in any preceding claimfurther
wW@owpn3ReB8cg: storing a data structure that defPCEEB2806/001932
| east how the graphical user interface changes and
changi ng with successive beats of the audi ble nusic,
t he appearance of the GU 1l‘|Si ng the data structure. 7.
A nmethod as clainmed in claim®6, wherein the data
structure is selected froma plurality of data
8. Ashethod es emineedtin adimwh wbbretregachediaid ettuctudi Haser statdard

rraphi cal, user interface changes, 8. nmet hod .as
forml 3R afi et BRLa e gl ehe PAREER o il S1P BT 098 shugure
standard format that enables the exchange of one data
structure with another .data styucture. 9. A nethod as
0. ARG AS Sinthag) roHE B ot PRI S o aerein ypelhdlf kTR
portdblea structure is portable. 10. A nmethod as clained in
any one of clainms 6 to 9, wherein the data structure
Is editable by a user. 11. A nethod as clainmed in any
10. Aneetbbd a$ alaimsedintamy bde oivlaimes tita hevidadia tisd date tstroeure is

. ines ordered sequence of graphical user
ed'tgﬁ%gpgaucsgpconfi gurations. 12. A nethod as clained in

any one of clainms 6 to 10, wherein the data structure
11. WmbR68 by Einthd B by BISIof b ACK 1d {1 hwrcSoiti Hifadid sREAGHUCe
e audr bl'e nusic. . conputer 'programtor
defipes &mprdengy saupenes dicgtapgficahngerpniedack canfiglations.14. A
system conprising: a display for providing a graphica
user interface; and a processor operable to obtain

music information that defines at |east one .
12. &vaethed es cleimed ipfarypielslf elaimgs® to Hhavheprin i @ate structure is

rec&i0&H \MM a%ﬂ%ﬂ,gt%ct:kttﬂatqg u?emseb?@dqu%@ tl‘i’é audible music.

13. A computer program for performing the method of any preceding claim.

14. A system comprising:

a display for providing a graphical user interface; and

a processor operable to obtain music information that defines at least one
characteristic of audible music and operable to control changes to an appearance of
the graphical user interface using the music information while the music is audible.

15. A mobile cellular telephone comprising the system as claimed in claim 14.
16. A mobile music player comprising the system as claimed in claim 14.

17. A computer program for

obtaining music information that defines at least one characteristic of audible music;
and

controlling changes to an appearance of a graphical user interface using the music
information.



t he graphical user interface using the nusic
information while the nusic is audible. 15. A nobile
w@eioubase t el ephone conprising the system as cPeEi/m2dod/(91932
claim14. 16. A nobile nusic player conprising the
systemas clainmed in claim14. 17. A conputer program
for obtaining nusic infonﬁgion that defines at |east
one characteristic of audible nusic; and controlling
changes to an appearance of a graphical user interface
18. Asnethod bempning: i nf or mation. 18. A nmet hod conpri si ng:
sto o218 sfudlflengt dofbs hiTeddt B dEbaBRR Rccl RS cE BMees
I'cal “user ace anges d-ghan
andSMec@ngMbsbezﬁswebemndﬁbU@bhumuanh&mppﬂme@eamﬁe of

graptiGal 858ANGALe USRS teUal {iRkRES' N9 the data structure.



