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1 TITLE An adaptive user interface. 5 FIELD OF THE
I NVENTI ON Enbodi nents of the present invention relate
to an adaptive user interface. In particular, sone
enbodi nents rel ate to nmethods, systens, devices and
conput er prograns for changi ng an appearance of a
graphi cal user interface in response to 10nusic.
BACKGROUND TO THE | NVENTI OM It is now conmon for
people to listen to nusic using digital electronic
TItevi ces such as 15dedi cated nusic pl ayers or
mul ti-functional devices that have nusic playing as
an avail abl e function. Such devices typically have a
AN@%%FU&&%&&@#%H%cbhat enabl es a user of the device to
con t he device. Sone devices have a graphica
user interface (GQJ). 20 Digital nusic is a growh
FIRYs OFe$s INENTION S extremel y conpetitive. It would
‘therefore be desirable to increase the val ue
associated with digital nusic and/or digital nusic
Enfcaisdnts Bf ﬂqs pledeheMvaitien iIER 16 efiadapive WwBfinterface. In
consequent |y nore val uabl e. 25 BRI EF DESCRI PTI ON OF
parficlay, gomqmandiediments iigte & Bethnde nsystems, devichsiaad cogyputer
dgﬂﬁn@f&%ﬁﬂﬁglhggﬂﬁ Bppétitandaltt beyrishicd Q¥érdedacd R tépdnse to
conpri si ng: taining nmusic Information that defines
MUBIC. | east one characteristic of audible music; and
control ling changes to an appearance of a graphica
user 30|nterface us t he music information by
BAGKGRPHYD: He Thi ﬁﬁﬂ%@ Nof a graphical nenu item
wherein the graphlcal menu item enabl es access to
functions of an appar at us.

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

In accordance with a first aspect of the present invention, there is provided a method
comprising: obtaining music information that defines at least one characteristic of
audible music; and controlling changes te an appearance of a graphical user '7
interface using the music information by changing the appearance of a graphical
menu item, wherein the graphical menu item enables access to functions of an

apparatus.
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la In accordance with a second aspect of the present
invention, there is provided a conputer program for
perform ng the nmethod as disclosed herein. In
accordance with a third aspect of the present
invention, there is provided a 5system conprising: a
di splay configured to provide a graphical user
interface conprising a gragdhi cal nenu item where the
graphical nmenu itemis configured to enable a user to

In 866R&cEWiGtd ﬁ&&n@ésﬂd&&oﬁtﬁ@tp&fgenﬂlﬁderﬂloﬁ,rtﬂét%ss Provided a
configured to obtain Si C 8 orma‘tlon t hat defi nes

cogypuies REAgrasp for PeHPEUpe fespihod 25 AisglopPE et ¢ and

configured to control changes to an appearance of the
graphi cal user interface b 10 hangj. ng.the. a nce
in Bfcokoagios i en fhidisrest L e ARG NG TS e's FABPYRR] B

sy¥Binl @ntpiGingLUSt Ui%%)laﬁ c@hﬁ@ubécﬁto provies s gramlmeuaur irfterface
fourth aspect of the prese i nventi on,

copEgNadraphs Meay Aemieas HadramOn e & cabfaued t

ené@hls e Benfo £Hce6d RBETHNBRE Besysttm; lahd aqRocadamcaniigdrad %o
fifth aspect of the i nvent i [

resent , .th ) .
obfRin,pugiE difermaien frat dgtnes FHlleapbPne @??';5?&%“%%@%% ﬁﬂéé'@%‘?%?ﬁ and
co%u@écftb' c?ﬁtﬁ‘ﬁl dh@h@ésﬂtotan appbﬁiaaa@e@ of tdﬁ@@ﬁ)mal tsar irgéfdde by

aspect o e presen nvention, ther ro
chmwﬁ@@mﬁ.ﬂa@? a7 9iaphisakmeR " HBISP the mpge fPX?fF@ﬁO" while
tm;mggcdﬁémﬁﬁé at | east one characteristic of audible

musi c; and controlling changes to an appearance of a
graphi cal user interface using the nusic information

In BYcoPdiHRe Wig de@rt[@Bﬁ%%t 8NE6 pRisedt iGraidh CBbraTeprbvidedra
wherein the graphlca menu item enabl es access to

mabig, g@lﬁ%{gelgp ,'5519 ike system as dlsclosed ereln.

In accordance with a fifth aspect of the present invention, there is provided a mobile

music player comprising the system as disclosed herein.

In accordance with a sixth aspect of the present invention, there is provided 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 by changing the appearance of a graphical menu item, wherein the

graphical menu item enables access to functions of an apparatus.

In accordance with a seventh aspect of the present invention, there is provided a
method comprising: storing a data structure that defines at least how a graphical user
interface changes and changing with successive beats of audible music, the
appearance of the'graphical user interface using the data structure by changing the
appearance of a graphical menu item, wherein the graphical menu item enables

access to functions of an apparatus.

According to an example embodiment of the invention there is provided a method

comprising:



25 In accordance with a seventh aspect of the present
invention, there is provided a nethod conpri sing:
storing a data structure that defines at |east how a
graphi cal user interface changes and changing with
successi ve beats of audible nusic, the appearance of
- the graphical user interface using the data structure
by changi ng t he 30appearand® of a graphical nenu
item wherein the graphical nenu item enabl es access

ob§éih|ﬁ§1 hfelsicQe i tioRha RRARE dJeasPerOEHrAGerisiic @ﬂ a8NBEPhRic;
enbodi nent of the invention there is provid

angepnGR REDARSNES 1 an SRRSACIBRREH? ALpPRise! Uoer KGR feigR e

mist@hiddehbiigies at | east one characteristic of audible
musi c; and controlling changes to an appearance of a
graphical user interface using the nusic |nfornat|on
5 According to another exanPIe enbod of th

ACPRRRi P GHOVREFETRE pmeodigeat of thg W@%O@&Hﬂﬁ‘% P'i?g'de% a

sy&bﬁpéc%/prlfs% RI ISl fBBFI%var@FH‘gr@%lcéﬂ Rér ihekfaed; aeea and

a processor 2 operable to obtaln nusic i nf or mati on

Preq¢&eCTdef i nes at | east one characteristic of audible
nmusi ¢ and operable to control changes to an
appear ance of the graphical user interface using the
music information while the nusic is audible.
5According to a further exanple enbodi nent of the
invention there is provided a conputer programfor
obtaining nusic informati on that defines at |east one
characteristic of audible nusic; and controlling
changes to an appearance of a graphical user
interface using the nusic information. 10According to
anot her exanpl e enbodi ment of the invention there is
provi ded a
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nmet hod conprising: storing a data structure that
defines at |east how a graphical user interface
changes and changi ng wi th successive beats of audible
musi ¢, the appearance of the graphical user interface
using the data structure. 15 BRI EF DESCRI PTI ON OF THE
DRAW NGS For a better underdtandi ng of the present
invention reference will now be made by way of
opetabtgpibabtaih ynutic itfhenativa dingd aefmascat deastvb mgysharactedtic lof

Fig 1 schematical lly il r at f.o .
aufibfh Pusie ARG chergpin oo ShaeS o & PRl de orpisn
us@AntePBcansing @e mbsis tinfatmatien @blle theatusidiamgdible.

appearance in response to the tenpo of the beats in

audi bl e nusic; Fig. 3A and Fig 3Billustrates how a

Acsordingab adughiapiacple enebudimérd mf theyinwestin thieemistpnevided a
audj bl e nusi.c has.. respect.i vel, I t a
coRgEieR bl it g FRER bl n Farefite AR BN
chgraoeriatid sfgaudibEUnusibadndoduatrgliéisg chranges proars appearangdiobb e
sic. DETALLED DE | PTI OF ODl MENTS COF THE
ora R TR U5 T B e T BT

tica Ff'y illustrates a system
10 for controlling a graphical user interface (QJ).

The. system conpri ses; . a.pr 2., ' .
AcGEIoNR spReTE I SR BRE RS yBricP PRl Bovidee 8,
meticccunprisirgt slodhd anatalsiruchne theat Gifined at klaakleowl 6 grapiBal user
intgrga%élcjfl?é‘%ggs6§n c/:hla%égg%tgos%lgge%s%e beats of audible music, the

appearance of the graphical user interface using the data structure.
BRIEF DESCRIPTION OF THE DRAWINGS

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
(GUI). 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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The processor 2 is arranged to wite to and read from

the menory 4 and to control the output of the display

8. It receives user input comands fromthe user
woRlizAgyi ce 6. 5 The conputer program i nst pk¢hiRRd0Tes2

define a graphical user interface software

application. The conputer programinstructions 6,

when | oaded into the processor 2, provide the logic
Theapﬁrgcer ourt',nes t hat enabl esSt he system 10 to perform

2SR o A RGPS Wledo ARd Fagdrom the mamny# and toi@ntrble
the owpiLaf dve qisplegyr M rbdtlet WEbH IBRR cBMRY IS éh YR @Rler fnpﬁt

deveb@ctroni c device via an el ectromagnetic carrie
signal or be copied froma physical entity 1 such as
a conputer program product, a nenory device or a
record nmedi um such as a CD-ROM or DVD. 15The system
The £eMpper PrOgRNtiastTustions Gaelinedf graphice esdrimerace deftiare
applicatdn. aEhercdrPLER PRIgrath Bistr@ioAs 81 WA baded iR El%??géeissor 2,
mvfﬁ%r;ﬁu}erc, ng (r)mbl I t%‘f]cel lul ar tel ephone, a persona
P Si'e HicRngoipes thejenablesitap systemd ) tapasiorn éhameltiods a
usiaisd i Hday.erandlon 4t hi s enbodi ment, a nusic 20 track
may be stored in the nenory 4. Conputer program
i nstructions when | oaded into the processor 2, enable
The tqemputen dirdgranl instguctidnsa 6 misy arvieagtethe adeduniveddvick VAR
eleclr @l Ly eri ) ocesses the nmysic
romboten Fariol SoraL o) e LA 18R CH ST ST g, i @
COMBITEY, PIPEERM Brogkctagdneneitdayiceduna ceeoll edipasuchhes a CD-
ROMUSDYD. The audi o out put device may be, for exanple, a
| oudspeaker or a jack for headphones. The 25nusic
pl ayer is responsible for the audio playback, i.e.,
The pystere d 0wvilt ypicallyHeQak Ak FdttiohB HIGES siidh de ﬁéf'ﬁér%i digital
assidrhfSa Eé‘sogaﬁ;c%dutzp |Iluit$£tr te a GUI 20 that c angeg
Appearancy LA g 8HIPIE Gellier telerhonesa pefsang HeusicaigsT
8. of the beats in audible rmusic. The GU 20 conprises
graphical 30 itens such as a background 22, a battery
life indicator 24 and a nunber of graphical nenu

The %%gé;i;ﬁ 11 @ gr?%é g%@ %/e ﬁ%%%%%o%%&é?’em 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
sighal whigh 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, l.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 batiery life indicator 24 and a number of graphical
menu items 26A, 268, 26C and 26D.
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4 The Figs 2A to 2Cillustrates inmages of a GU 20
captured sequentially while the appearance of the GU
changes in response to and in synchronisation with

wé bf74paRo of the audible nusic. In this enbggdi
the graphical menu item 26A is aninmated. It 9 @56/001932

in size with the beat of the nusic. The graphl cal
menu item 26A has the 5 sinrre size Si in Figs 2A and

n¢rease e 32 in Fig 2B. The Fig
T“eﬁgsandt"%s 'P'ﬁr%'a "Hﬁ%estfﬁ@ Cﬂﬁgﬁrﬁaewe%ﬁquent@wmmhat |
appeargnce oﬂﬂnm@UBu:rmgé‘s m&lﬁﬁﬂmhd&ﬁo%n@ i&ynichloHBREcH VA thé 1e¥po
illustrates how the

of tH aﬁjdmgﬁglg lfhgsp m%,é nthg p{a@ﬁic@gge%ﬁnb%s%@ﬁmqﬁ@ it
pulswauuwm ‘enﬂmﬁlguhﬁamsheamsmwm@mmaﬁmgnu E@n PEA Had hat es
samB@Weldian ﬁg%%ﬂ.oindté@ebﬁ rnaﬁQh ﬁﬁ}efa Hzé FE é?h G35 oA

gggﬁgeaUI e nmusi Cc as a
PISHRlE e oraphpa eequ ipmrA atits aﬂmmnmeqwrmmnd @ JFig 2C

||iusmd@itat|&s|naﬂﬁerme§it@%zt data structures 13. 15 A GU
nodel defines a particular GU 20 and, if the GU 20

adapts automatically to audible nusic, it defines how
the QU adapts with nusical tinme. For exanple, the
Fig. 6 dystapee hawthe; sizelns thecgraghicat miehg sterd mndfaaemwérdh@e

UM RS o Sl ol Bty 1R s TP et
meny itEm 264 yaqes \gh%@g apgile grusishasa fagipnieoipo26A vari es

between a size Si and S2 with the tenpo of the nusic.
A GJ nodel for an autonatically adaptable GU

t rdere uence_ of GU
The B RGN %008} R PaiPorRisppatprt AUl Miodee saeeperhet
data@VU@W@SBéat of the nmusic. A configuration is the
collection of the graphical itens fornmng the GU 20
and their visual attributes. Thus, the GU nodel
AGLg Q‘f iﬁhowthe gra hical itens and their visual
ehoRmes 8 RarigdanihPthans §ile GUNR0) apEmitamatichlyctal
auditlé ensic, Widfined Bofinfd @UERIa plsQhitBAGHcdPihe 20, but may
i ncl ude for exanpl e, |nd|cators (e.g. battery life

remai ni ng, received signal strength, volune etc),
For example, the adaptable GU! illustrated in Figs 2 and 3 would be defined by a
single GUI model. This mode! 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 32
with the tempo of the music.

A GUI model for an automatically adaptable GUI consequently deﬁnés 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 GU! 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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5 itenms (such as nmenu entries, icons or buttons) for
sel ection by a user, a background and i mages. The
visual attributes may include one or nore of the

w89gi7hsRE{ s) of one or nore 5 graphical ite
Sl Ze(l?' of one or nore graphical itens; the's T 86/5’01932

of one or nore graphical itens; the color of one or
nore graphical itens; a color palette; the anination
of one or nore graphlcal bt ens such as the fluttering
itenest (SieToAsAPenCiaseisans erdmittbng) doresefeiciien byna tsarea backbrotihe
andiihehss. 10 Consequently, it will be appreciated that
Figs 2 and 3 are sinple exanples provided for the
purpose of illustrating the concept of enbodi ments of
the invention and that other inplenentation my be
Thesvigyal dttribatet Imaydndiddz @vator anské of thmn"oeiﬁom(ﬁpd)f@ne or mokOor

. .ln. h th
oo BUATE By S el 3 o e
moregraphival itareg lihe adiouef@ne onmeref g{awimyemar@/colwtplaieﬁé;ethe
anith 859t Bhe 5”90%3?&%0&1&&15 Qichlas W3 i Lﬂlreﬁr? efr@ia) R—[ﬁnu

generatin changes in resp

'te”hU‘ﬁlacﬂaQZ’O e @it E@usion of the current GUI m)del is
schematically illustrated at block 50 in Fig. 4. The
sel ection may be based upon current context

' tion 60. . The cqnt f t
CorBu i yFEoS donreaion L Fiok i e oo P Yo
for ibe psypesd §f ibstrating the comept @eboditents Fhies inedrsiot kodthary

ot B ENERe 1 e PbATPIL Bplsnd Sl itz 6

audi bl e nusic. This nmetadata may indicate
characteristics of the nusic such as, for exanple,

Forteh@nmy,ah@ bmgroand lﬁ@y\&é}iedﬁ aﬁa 80 wittehb yernh;fosef tﬂié ﬁéﬁs.c and/or
the 8&% Snﬁjg} WB? I?mantlc etc.
BOlP R st OB e GAPYFE R EH S DAYy w@a@empw the

mud@sed on the netadat a.

Fig. 4 ilustrates 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 coniext 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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5 The context information may be, for exanple,

envi ronmental nusic information that is detected from

radio or sound waves in the environnent of the system

xanmple, it may be netadata derived

Wéprg%]g);gsz?éﬁg anbi ent audi bl e nusic detected VIP@f/mzooﬁmomsz

m cr ophone 66. This nmetadata may i ndicate

characteristics of the nusic such 10 as, for

xa t he nusic genre, Bkeywor ds fromthe lyrics
a”“ﬁ’é&t &E%‘%J hiamefgdata imay indiedig Aharaaierstics efdhe mysiatsucreas far.

examip, &mtmjmig@ré%ﬁﬁél’dgyoﬂfﬁ/&% NﬁcsCHﬁlb%@haﬁ‘é mddel may
adat a S

(@il BBr e elfarie s XaRist adtaion st suernt il rasdesuape
basef on he metadata. 15such as the tenpo of the nusic track,
is obtained. The tenpo is typically in the form of
beats per mnute. The nusic tenpo may be provided
i the music track as netadata, derived fromthe
Therﬁ?&ﬁeff igfPrmaiignmayybes s oyaeple, anyironearita mustc inhematio ittt is

detetc&mm)m @dwtgamdama@nn iHé%nUE’bﬂnfen't ﬁfgﬁéﬁ%ﬂ#&ﬁq of ggm a

ack and al so when t sic 1S anbient
exa nﬁ & {ﬁms% &ﬂ{a@d%{w@ﬁ Dy arqgﬁﬁlrig aergenm@dlp@rrp@ic detected

via & micoopiete 66 Tmmﬂbtadatermayeid?eaié @Iﬁ@écttéﬁﬂtlbé/ of4fid Ridisic ksuc:h
ssi ng, t.ec ues ere are known

as, ) Blebtlo, Hedfic B B NG s LB s et pisicaveise

recog@ttjg@thrr@ sg;nghm eteeTlp a@b@aticosdd@tiboof thd curdiit &4 trodd

may(geq%gd on @,eﬁgé’;léda'%ackl ng System for Acoustic Signals
Musi c,” Proceedi ngs of ACM International

Confer ence on Miultinmedia, San Francisco, CA, USA p.
365- 3721, Kl apuri [Klapuri, A P., Eronen, A J.
At siaptoe) raysicl mfbrméﬁt?ﬂﬁétt is dlé;ﬁ@idkéﬁtl uﬁ)oﬁf% cha.%c@tﬁg&rof afe rﬁQs,c
cal .s al s ransacti ons on
suctR S oo T Bl o B ok s Se LS wmeady e fom
of bepiopgmEnge. The rSegipENeE0 rﬁzﬁemﬂarbﬁﬂed with thEenRitt trick apal

h
metéH&f’ae h@rr\%ﬁ frﬁstt g ﬁugﬁ%‘(ﬂ%ﬁ 83?91 %Bér '\f{g%?f 6 %il:'sr% o
tempgda S%@Eﬁe “ﬁ}@él’(@% mesiefis produsdiformal sﬁoml musiginsdkand also

whed @RI 1§ bmblaf MESK PldducsP6) &traRhngmer | ca 103(1). .

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. {2008). "Analysis of the meter of
acoustic musical signais,” IEEE Transactions on Audio, Speech, and Language
Processing 14(1), p. 342-355.]
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At step 54, the processor 2 uses the nusic tenpo

obtained in step 54 and the current GUJ nodel to

control the QU 20 displayed on display 4. The GUJ 40

jts appearance in tine with the audi

W?rug@?gséqﬁlhe appearance of the GU nmay be 10 é’%lgﬁﬁzé’aﬁ""’”‘”

Wi th successive beats of the audible nusic in a

manner defined by the current GU nodel. Each GU

model data structure 13 nmly be transferable
SepparRISARIREN.)- =|Gﬂ”@l&ﬁi@n@iutlodﬂs of musitat mbtas ecoghition, Me$a
thesd, muGtzpbg 13 can, for exanple, be downl oaded froma

web- 15 site, upI oaded to a website, transferred from

one device or storage device to another etc. Each GU

nmodel data structure 13 and therefore each GU nodel
Scheiser BeTegbn ED. ( tadspeTielapd biyd pait badyds of Ac6@IidPRlsical

sorBangn ) AOle B 95,00l 900 5, SR

speC| fying the GU attributes. 20 A new GUI nodel can
be created by a user by creating a new GU nodel data

At s&;brmpm@ rpﬁ)d;&;oﬁﬂ @564 BB infiesid ﬁamlpe obﬁ%e@:ﬂl st€[g§€ gﬁgﬁ%%&
aU1 bt o opfd el Ao it The Bl o ghences e or

appedrance@uUlimemitl thecanditdamiugig. THeeappesraded & ted Gun; tnlap ®ei N

i Bl S5 ARy Bl Rk e

currgipt Gikfldeadiolsi t h t hat rusic track. 300pti onal I y, at step
52 informati on other than the tenpo of the nusic
track can be obtained. This may include for exanple

Fach {1 giogdelfatapiusivre Bhmp ba drepsfpiabistiedepardanty imte arsbisut of

the qitasRBtedA iRta khectldet18/ah %?exa@ﬁrge bédogrﬁlogfkﬁ)"i%ng &yepnd
ara, "YIN, a fundanental quenc est | mat or

site ygpaggﬁg&]wqmae ﬁ@gﬁgrred fTOm%lggylcgg icstorage devjes to angther

etc. Eadh Gppmodd ﬁ&tabﬂfa&uregw arld tﬂm%r%%%hm%ﬁsaégﬁ@r@ﬁdﬂ@n

. _ apur )

incio A Bl i s TS e ed1as]s fgrpach

GUI msglel. Thatiis tiwreis aSiagraic Boreatsi fogspeoifyigiihe Gl éitributes.

Acoustics, Cct. 16-19, 2005, New Peitz, New York. For
exanpl e, the color of a GU elenent 5 nay be adapted

A neﬁﬁ@@hﬁbﬁ@ chriPod aﬁaiﬁb by h us@r &l c@é&ﬁ'@ ﬁhhlfnoﬁﬁldgfa

romblue to re € nusic
Str”‘i?‘ﬁﬁggd?'§9§t°”[ﬁ9Ff’ltf‘%ﬁ%é?ﬂge akl!?éellged to divide the

musi ¢ spectruminto N bands and anal yze the energy
in each band. As an exanple, the energi es and energy

Aiso%@@:@&ﬁg efi] gr{ofdgler{lgynﬁe 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 @ 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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10 bands can be detected and produced as nusi cal
information for use at step 54. For exanple, the
spectrum can be divided into three bands and the

9@‘/}93&9& in each can be used to control theP‘é%ﬂ)Gﬂ%lﬂBZ

and green color in a GJ elenent
background The nusical information may i dent | fy
different instrunents. Essid, Richard, DaV| d, 15
i nstrument Recognition i n8pol yphoni ¢ nusic", In Proc.
111} pedOf 1938 TriE2@Rc or Matti A Gygnanes anSpesst Klapamd Si gnal

"PORNPRONC MUSIEGRANBICRIP#R BSIKRS NORHEE/ENTAGBBR A
Bro Qgﬁg(%p”?nce of different mnusical 1 nstrunen
=) Hep 88 APRipations 9 SianahRecegsingrio dudietant Aceusticar
OctImey1972Res, a«buu;ane_lt QSR l?'brkr F@lpéﬁmpfé et doRy gﬁé‘GUl Eldiien
or itar soun

maf¥e qopledasgo GG 8 Bt eihaneh thoBhe Raordhangas rom biue t
red whémothegiitclo of theunusid értkédsgs.musi ¢ harnmony and tonal ity:
Gonmez, Herrera: "Automatic Extraction of Tonal
Met adat a from Pol yphoni ¢ Audi o Recordi ngs", AES 25th
A filiep bankragy lomusedto Aivisie e musit spefinim inkoi /¥ Bahde argimatyze the

ene%@%eaﬁh%nézﬂlsﬂ& eﬁﬁﬁw\’é @?eser%r@% gi%derfﬁngy dhgﬁg{;;éts n%iﬁflﬁe%nt

sic harnmo tonal it
ba“ﬂ%‘i?éw bezfé%t?ﬁt%ndowﬁ%d £h mUS@@hﬂfarrﬁat@n dardise f step 64. For
examﬂls; 100 SpectimpRn deethdBdJ zﬁi@rttﬁﬂ@btbﬁﬁa%@ thd t@ﬁer@e’% mCéaéh dan
e or 0 e characteristics
b0 BrE 0 B RABE AT RYRA B HE SO ORMGHA S50 BRERRI,
backgneun@Ul el enents can be made to ripple according to
the volune of the sound recorded with the m crophone.

The Pﬂ}éﬁ;a} :hfonﬁé‘t%h@na?sﬂdél{tuﬁ; Ar?&gtaﬁﬁétﬁlﬁ%n{sn Eéé?c? H?cfh‘é‘rci %@%m

. devi ce then noi ses
'"S‘éfﬂi‘eﬂé RERRGHTEON iR PQIYREIeNIS mysic” IRiRsog: Mk tnh &qmimrmemnay er
Acomdtics f&edﬂ\{ a6 SighalTrbedsyi 2005, U\Flcﬁés%eﬁ%ﬁ idr P@c ﬁ%hﬁ €

zes the incomn bei ng record
the é ﬁ%e” f‘é%ﬁ?{swu%%'“a%@eet%ﬁ ?%8&? e&&@%thﬁms«@gcq 0
of arelatiriofuitan enag preka rmand @ladierit hﬁai@dredth@ B illusif¥as if the

st BT R P AR SB0EY B i m the
precedi ng paragraphs with reference to various

The AXBRBI 8B mdton SRR BRPRERIGAY G tonalty: 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 tonali;{y. 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 io 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 GU|
items.
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that nodifications to the exanples given can be nade
W t hout departing fromthe scope of the invention as
claimed. 5 Wiil st endeavoring in the foregoing
wé Ghihgation to draw attention to those fe E’I‘ﬁfz%oé?(fowsz
e invention believed to be of particular |n'porta
|t shoul d be understood that the Applicant clains
protection in respect of any patentable feature or
conbi nation of features h8reinbefore referred to
A‘fhﬁH@ﬂ gRbadipapts ohthemeesgpiiniangen hiestheen descried intibe

preaib’@!rfgl R giipH A SlePeride o REBOs 9&%&#& ftRRESES B% a@%r&‘@atedg

. .A et hod rising
hatiliiPayiork i PHRIG o0 A ReSIade WibaeBHERs fom he
scopdalribe ineentohias cifimedidi bl e nusic; and controlling

changes to an appearance of a graphical user
interface using the nusic information by changing the
Whitgh pedaexat iofthe fgegqiiy specification 10 tew atdntioe Itmthbb@features

|
o0 MR 4 ) SRR 50555 )1 [
the %H@Péﬂtrp'%"ﬁé PrAlRGtien imfespash of @y Rateniakiattatuse prosombfiration of
feataﬂédl Mr@nlﬁ%ﬁéﬂec referred to asw/orP s @ 135 drdvhde dndiec Iogl ym

mysi ¢ i nformation 1 s obtalned
part'f%"ﬁf %gg%ﬁ'wsttﬁ@é’f?&f’%th@r%& c. 4. A method as
claimed in any preceding claim wherein the nusic
Uwelég"ﬁrnati on is tenporal information which is used to
rol how t he appearance of the graphical user
interface changes with tine.
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20 5. Anethod as clainmed in any preceding claim
wherein the nusic information defines the tenpo of
beats for the audible nmusic. 6. A nethod as cl ai ned
in any preceding claimfurther conprising: storing a
data 25structure that defines at |east how the
graphi cal user interface changes and changing wth
successi ve beats of the audiple nusic, the appearance

C‘gﬁlthe graphi cal user interf%ce usi ng the data

ture. 7. A nethod as clained in claim6,
wherein the data structure is selected froma
30plurality of data structures each of which defines
how a di fferent graphical user interface changes. 11

18A st dypshrdmge! ai med in claim7, wherei n each data
structure has a standard for mat that enabl es the

opRRiMNgyesipinfamation that defings etieastaneisharqstanistic efaugible music;
asdructure. 59. A nethod as clained in any one of
~clainms 6, 7 or 8, wherein the data structure is

c&ﬁfo‘fliﬂ@ |cﬁangj’é?, to AnBhESEn@Sof @l GhprRch h%@%ﬁ@é@us‘?@? the mu5|c

clains to 9, wherein the data structure Is e
'nﬂarmat'%%\f changingthe AppRArANSE 043 gEaRkicRbaeny it@ﬁywbwelrdhe

gi@bRicAmm&n i EnatMiesReSs foendiBheordd Algiavstgs def i nes an

ordered sequence of graphical user interface
configurations. 12. A nethod as clained in any

one of clains 6 to 10, wherein the data structure is

2. JoreaR\\8 Eiahbd irfclBiHS1, wHeted€ Ihet Mdic infort@fsh fsAL@AN &S the

t he audi bl e nusi c.
audibie music.

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
temporai 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 heats for the audibie 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 graphical user

interface 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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13. A conputer programfor perform ng the nethod of
any preceding claim 14. A system conprising: 20a

di splay configured to provide a graphical user
interface conprising a graphical nmenu i-tem where the
graphical nmenu itemis configured to enable a user to
access functions of the system and a processor
configured to obtain nusic quornation t hat defi nes
at | east one characteristic of audible nusic and
configured to control changes to an appearance 25of

4 hem&hadBs edlmddbiR tiaif trevhaeth EhRaNsthReirs RSs a standard
ORRETLARS o R0 i e e

I nfor ma _ S :
as clainmed in claim14 wherein the nmusic infornation

9gAfmetbed ahdaimadio anf ohe af Jaifnsrs, 7ve Sawbkrbinghadaiactrudre is

- pbfabld nobil e cellul ar tel ephone conprising the system

as claimed in claim14. 17. A nobile nusic player

oppr i Si t he stem as cl ai in clajm14. 35 18. .
1§ %pmﬁﬁdg% CRDEH AR BaAR? g e e Aaistypicre i
eglifpbie BeA UPRs at | east one characteristic of audible
nmusi c; and controlling changes to an appearance of a

1 jﬂ.r@ﬁir%itl’%! asn%xhe{:l: hmaﬁw_‘ cﬂf%eofjtqbzaiirg 629?0,%1‘%{1 thae dartg 5. ructure
e R BRE P Sabigr BT BT FerouBAPRR bl oo

access to functions of an apparatus.

12. A method as claimed in any one of claims 6 to 10, wherein the data structure is
received with a music track that is used to produce the audible music.

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

14. A system comprising: :
a display configured to provide a graphical user interface comprising a graphical
menu item where the graphical menu item is configured to enable a user to access

functions of the system; and

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

15. A system as claimed in claim 14 wherein the music informafion defines the tempo
of beats for the audible music.

16. A mobile cellutar telephone cdmprising the system as claimed in claim 14.
17. A mobile music player comprising the system as claimed in claim 14.

18. 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 by changing the appearance of a graphical menu item, wherein the
graphical menu item enables access to functions of an apparatus.



12 19. A conputer programas claimed in claim218
wherein the nusic information defines the tenpo of
beats for the audible nmusic. 5 20. A nethod
conprising: storing a data structure that defines at
| east how a graphical user interface changes and
changing with successive beats of audible nusic, the
appearance of the graphical user interface using the
data structure by changi ng tfe appearance of a
graphical nmenu item wherein the graphical nenu item
enabl es access to functions_ of 10an apparatus. 21. A
19ef kBEIPEIST BIogIaTR aS ClRiINgGhN i3 1&éeEsim therrusig Efermation

. defffrtABtdngy StebhRasr hBaulisrnAug beats for the
audl bl e nusi c. -

20. A method comprising:

storing a data structure that defines at least how a graphical user interface changes
and changing with successive beats of audible music, the appearance of the
graphical user interface using the data structure by changing the appearance of a

- graphical menu item, wherein the graphical Menu item enables access to functions of

an apparatus.

21. A method as claimed in claim 20 wherein the music information defines the

tempo of beats for the audible music.



