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WO 2007/ 042857 PCTI | B2005/ 003247 1 TITLE A
graphi cal user interface, a nethod, a device and a
comput er program for providing a nenu and/ or

WOrpeo2ssy an access code. 5 FIELD OF THE | NuicNiBe®Ns/003247

Enbodi ments of the presenttinvention relate to a
graphi cal user interface, a nethod, a device and a

conmput er program for providing a nmenu and/or 1 D

i nputting an access code. BACKGROUND TO THE | NVENTI ON
fMTUES now common practice for electronic devices to
have graphical user 15 interfaces. A graphical user
interface (GJ) provides a graphics based interface

\ hi roni ¢ _deyice,
BTEhES (ot ket RUAE £ e fks HCE aPtlirprooram for
BEVisitg a manuacaliplivputingan aceadsaodappl | cati on or
service. 20 A graphical user interface is typically a
t wo- di nensi onal page on which a nunber of different

FicusOQardpeVENDIRId. There is clearly a relationship
bet ween the size of an i con and hence the infornation

if can convey, the nunber of icons and the size of

Emeotiviertd RIS pRabnPRYENtioRieiatEBY DEEPMRal user interface, a
[t%r blematic as the size or nunber of “icons relative
§MOHe G E5UCe i 3 an SPRRYIEE . ProgienTHipks providingn fmasnu iamd/or

iBpltting BAQRcasidkfRsed by using a nmenu is arranged as a
hierarchical tree. Selecting at icon at the root of

the hierarchical tree opens a w ndow to a sub-nenu

%@9@?&‘1@%5"4{2%&2@@?@@2%& 2tn$idél 3|(o)r oblemw th

such a nmenu, in that only a very |limted portion of

!tt Eenoﬁlt J:or%r%%no rztaci:t%g ora élgctyci‘nsmi: gela‘\ﬁcetsoto alffseegrragigice% nu)ée?ne
interfaces. A graphical user interface (GUI) provides a graphics based
interface by which a user can operate an electronic device. GUis may be used
for menus by which a user can select, for example, a pariicular application or

service.

A graphicai user interface is typically a two-dimensional page on which a
number of different icons are positioned. There is cleariy a retationship
between the size of an icon and hence the information it can convey, the
number of icons and the size of the two-dimensional page. This may become
problematic as the size or number of icons relative io the page.size increases.

This problem has, in part, been addressed by using a menu is arranged as a
hierarchical tree. Selecting at icon at the root of the hierarchical tree opens a
window to a sub-menu in which further options are listed.

US2003/0156146 identifies a potential problem with such a menu, in that only
a very limited portion of the all the options are visible o a user at any one
time. The patent application discloses a GUI comprising a three-dimensionat
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time. The patent application discloses a G
conprising a three-dinensional 2 polyhedron that
provi des a nore extensive imredi ate overvi ew of the
avai | abl e options. For exagple, a dianond is used for
a menu. The dianond has ofie facet facing the user,
and this facet conprises the first nenu item Al 5
other nenu itens are at least a little visible on
side facets of the dianond. The wuser rotates the

poif SRR ihidkR KEFE RelfbP I Aid— el ng, o
avaliable hystforize Foebeaingtk, bydibhmndse Used B £meRESTRE RiTAAbnd

OF THE I NVENTION 10 It woul d be desirabl e to provjde
hasane facet frging theauper, ppd s faceicompisgs the firgignenu item. Al

oth%l‘ hiAtdnis af‘%])ét I‘é%%i SiittkOYisiB Litle fACei T thd Efan%ﬁbe.rThe
as for e

unctions suc controlling access to t
usatautates tha dimoeid wnis thoe facek bteidg the desired oeEv itgm is

wou] d be useful if_the alternative GJ.  coul for
pre8atieg fBengdhedisar Wip a5 dacal samtnentss Soedien i/ the user
hi erarchi cal nmenu. 20 According to a first aspect of
the invention, there is provided a graphical user
BRIt &HSCBIPTION DiplHEi INYEMTIA ess code, conpri sing:
one or nore entities visually representing,
respectively, one or nore three dinmensional objects

It Wl be RRR¢RaBieltbprbvibe i ltetha®rsGol, a second width
di mension and a third depth dinension; and a user

i nput for controlling rotation of the one or nore 25

o RO RE sy TS S EHRNE bl £ 3Rl $25ledd ek Bher

nsi on, erein a ed access co

funetibnespends féracontefimy acdase o te deviteriefunctions at redaiad
of at | east one of the one or nore three dinmensional

Seiyleect s, and wherein the access code perfornms an
unl ocking function. 30 In exanpl e enbodi nents, the
different rotations may be about one or nore axes.

It wichidd betusseitd ifsthermjtebmativiede e ndieldt fooexamplay tiegisedd fo provide

orientation of the 3D.
a menu, for example, a hierarchical menu.

According to a first aspect of the invention, there is provided a graphical user
interface, for inputting an access code, comprising: one or more entities
visually representing, respectively, one or more three dimensional objects that
have a first height dimension, a second width dimension and a third depth
dimension; and a user input for controlling rotation of the one or more
respective three dimensional objects at least in the third depth dimension,
wherein a defined access code corresponds to a combination of different
rotations of at least one of the one or more three dimensional objects, and

wherein the access code performs an unlocking function.

In example embodiments, the different rotations may be about one or more
axes. The rotations may be independent of the original orientation of the 3D
object or, alternatively, the rotations may be dependent on the original
orientation of the 3D object.
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object or, alternatively, the rotations may be
dependent on the original orientation of the 3D
object. 3 According to a second aspect of the
invention, there is provided a nethod for enabling
i nput of an access code, cgnprising: di spl ayi ng one
or nore entities visually“representing,
respectively, one or nore three dinmensional objects

that have a first height dinmension, a second width
Acenraingsioehseanmdasrsct af hephremiar, thersiis proviged a method for

r-Ql | I S Juser 4N ' ..
endifiibgfiatnten ache' 8 3BAR: Eol iR, dofRing. o6 B hifls Bhites
visgélllcyl_ r@@géseiriﬁngh@sb?bﬁ@blﬂamd‘lmdMWﬁree dirg%hﬁ'bﬂ@afbtﬂecf:ts that
efi ned access code corresponds to a conbi pation o
hayg ﬁf‘éﬁtaﬁghtﬁﬂﬂﬁﬂﬁ'ﬁﬁsaéﬁcaﬁg D digREs6n kA Gl gepth
- . | -
cinfEHTrt BTG, RRsphbFES freibl, MABHEH B fRone o
moée oczspictige thoea dimensioaabalsjectsfat idast imthenthirdrdeptim dmaension,
i s.proyided an el ectronic device conprising:
wheel PEPIPEH A4Pest B9 GoBREP TR bra SampInaet & dBtezemt,
rotA S 14 onESSTRBS bhéirmoRNBréd diffdRidrH 8Bjects, and
di nensi onal objects that have a first height
wheiaie e acgess codeqraiforingtan dikeskisgdunciiom.a third depth
di mensi on; 15 and a user input for controlling
rotation of the one or nore respective three

AcSoraRits i Bahir@ Asplct ofithd emddntion, tisret iBi prvidest n electronic
- di mensi on, wherein conbination of different )
devieg eqroprsiog: gt dispiayt fondisplaying @i osr mene eehtiiesevisually

' i.0 jec I ; : i
rerdb B MG, ENpest i bfie SR EEERRRES A b BidiE BRL SRR TRve 2
firstl Abigbk dimgeriditg ta sacortPDwilth dirdengioh @na 4 thirdt depth Rivdension;
of the invention, there is provided a conputer

an%ﬁo@?_%{ninﬂﬁt fay ngfp"|ingaa%iaﬁwm06 tﬁe ﬁ“@c%rsme dRapRcdiyefhree

din é?%'bjéé?@éﬁqie'a@f ﬂtﬁé‘%ﬁixd-ﬁepy QRN wHE 8% @RSbination
code, the graphical useéer interface conprising:

of different rotations of at least one of the one or more three dimensional

objects corresponds to a defined access code, and wherein the access code

performs an unlocking function.

According to a fourth aspect of the invention, there is provided a computer
program which when loaded into a processor enables a graphical user
interface, for inputting an access code, the graphical user interface
comprising:

one or more entities visually representing, respectively, one or more three
dimensional objects that have a first height dimension, a second width
dimension and a third depth dimension; and

a user input for controlling rotation of the one or more respective three
dimensional objects at least in the third depth dimension, wherein a
combination of different rotations of at least one of the one or more three
dimensional objects corresponds to a defined access code, and wherein the

access code performs an unlocking function.



25 one or nore entities visually representing,
respectively, one or nore three dinensional objects
that have a first height dinmension, a second wi dth

di mension and a third depth dinension; and a user

i nput for controlling rotation of the one or nore
respective three dinensio#al objects at least in the
third depth di mension, wherein a 30 conbinati on of
different rotations of at |east one of the one or
nore three dinensional objects corresponds to a

. 5 . '

In oSpDF R TR B Bers P Broiit b Ofcadffig o Sihation by

a usBh @tk AgHLSsimultaneolisly ompridiny & figst @pliiycad asedohdentity,
operatign by a user, the nmenu simultaneously

whegip thestingyeBlityi rst entity and a second entity,

erej fei T BVAE o
e S Sl et OBSEEE B e g0
obj etgjeci is rotatatilalld edopt anpphe ang fosteplafality d¢fi diferent

Al S SRR P
por&iﬁ@@nt%ﬂ%r&%ffﬁ@rfé’ééiérégf ofthtﬁé fitdt 38 oBjEcPRl ;ﬁlééehtéd to

F
presented to the user, 10 b) has a first plurality
of tUhefdsmrent appear ances, each of which reproduces a

0d] ff t f.the first pl It f
B3 traenst Pty of pfRte N Hhuagt s, ohh ofwilshygpledloes
andy @afBsHbnding EifIEREEME BF PREASE plufdlifeolisdtions of the
sel ect abl e options and/or one or nore information

i t epface ancacof ke ﬁLSté#ijbECt:yn@ L @gwhic@rﬁrgﬁgnts one or
S UeRRrE 68, 1o ARl Siioris aAdiBPOAS Br el fSFhatglfhems to

firtle @udri dydrotates, wherein the second entity: d)
represents a second three dinensional (3D) object,

\Wh efRANgaSHEOM EEARPSATARES _Eq;@anthrf. & ERshange t@ adirssinput
anys QUi ik FRE SBbLL Rbldsen®d by the first entity rotates,

wherein the second entity:

d) represents a second three dimensional (3D) object, wherein the
second 3D cbject is rotatable to adopt any one of a second plurality of
different orientations in each of which a different one of a second
plurality of different portions of a surface area of the second 3D object
is presented {o the user,

e) has a second plurality of different appearances, each of which
reproduces a corresponding different one of the second plurality of
portions of the surface area of the second 3D object and each of which
presents one or more user selectable options and/or one or more
information items to the user; and

f) changes from one appearance to another, in response to a user input
such that the second 3D object represented by the second entity

rotates.

in example embodiments, there is provided a graphical menu for operation by

a user, the menu comprising:
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20 different orientations in each of which a
different one of a second plurality of different
portions of a surface area of the second 3D object
is presented to the user, e) has a second plurality
of different appearances, each of which reproduces a
correspondi ng different on& of the second plurality
of 25 portions of the surface area of the second 3D
obj ect and each of which presents one or nore user
sel ect abl e options and/or one or nore information
anitﬁSF to the user; and f) changes from one appearance
£0"8%not her, in response to a user input such that

tsdgerefgﬁéwﬂin@@ ojuarihré€ BiresIbesl dhjedtPRheRGO ik ebjktt ¥

rotates. In exanpl e enbodi ments, there is provided
a gfaipiableato aaont anyoneprapiusaity pf diferentorientationsrin each
P ity . S . I
¢ o BN P BB ] BPUBRIN R4 Yraco

r ot ateabdiethe @bjsht ¥ p@sgnt@ietodtheasgh;ural ity of

different orientations in each 5 of which a

&)1 has amiughly Hrditiersntreipearanges . Gachafavich BPRIPEHSEHA
as ; j Sor
aserSESRneREAtfRtent BACIIRE PRI PO oftnt sBrface
eachrazf ofvthe dbjecépr oduces a correspondi ng di fferent
one of ,the plurali ortions of the syrface ar

lity, of 8 ea
& ahd tippe ;Chi‘ﬁg%%/frgﬁb b @PRRATANGe If FRgINeT NdRPBRRSe to
app§Rsan fput S IRAGhAEhe VifudIRRY GifhdrRioral BBREt Fdpbéented

such that 'the virtual three dinensional object
r epby tunertity rolateshe entity rotates, wherein at |east

et 2t)RaSaiSotht el o P BBESABRES pElecsRiy
QresEMtS -a multiplicity of user selectable opfions.

In example embodiments, there is provided a method of inputting an access
code using a navigable menu, comprising:

navigating a predefined route within the menu without selecting a menu item
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 graphical user interface (GUI) 10 according
to a first embodiment;

Fig. 2 illustrates a menu arranged as a hierarchical tree;

Fig. 3 schematically illustrates a graphical user interface (GUI) 10’ according
fo a second embodiment; and

Fig. 4 schematically illustrates an electronic device for providing a GUI 10,

10

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
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15 I n exanpl e enbodi nents, there is provided a met hod
of inputting an access code using a navi gabl e nenu,
conprising: navigating a predefined route within the

wiEnumkdshout sel ecting a nenu item 20 BRI ERpcran2e0soosrer

DESCRI PTI ON OF THE DRAW NGs For a better

under st andi ng of the present invention reference wll
now be rmade by way of exanple only to the

acconpanyi ng -drawi ngs in which: Fig. 1 schematically
iHig. usédrRbesicalyaNaRRiieak grsHi - i
ac%ordl n 25 )?o a first enﬁ%dé:&ﬁgi:]@%(:é@m pﬂpaccordmg
it pdustenpragingeeny arranged as a hi erarchl cal tree;
Fig. 3 schematically illustrates a graphical user
interface (GJI) 10' according to a second

diedab irhprovigied api qiput Vg helirpldycareky! 2 provided by esdisslay 2

e R R e aRP B e oo ek R oo

\WB QEOTT 04 2BEHPrATH ¢ Bgé)ﬂﬁbﬁmibés 4 AR idbut device 4 may
tic frates user interface

PE0Tes Bt i Srere@e St scieiine sushasaieyped,
foysuiticeslisrBio af sy BY iRtedyratbd ml@z)‘(h@@%%la]yz2 BE a\fbl?&ﬂsé?xen.
a display 2 5 and, optionally, a |oudspeaker (not
illustrated) and receives input froma user via one

The TEIE] U%Héf/@@é ' zﬁttﬁe H%S!"ay é’l‘?@é{'ta \qglxél %%ﬁg”zqﬁ%%ﬁ%m entity

i nput device 4 evice t

§@ ﬁ@“&iﬁétﬁpﬁﬁﬁﬁi& héﬁrse @igm@;ysm@ (3h) olsiect, Wawpa:dthus example
stiLk, roller etc. or may be integrated with the
?ay 2 as a touch screen. 10 The GU 10 provides,

in the display area, a visual entity 20. The visua

Tl s it i RBRTET By vk drhénsiof Bisnd 2 Ceptr

dimension d, which are mutually orthogonal in the geometry of the object. In

this example, the visual entity 20 represents the 3D object as if viewed from a
top-right perspective

The 3D object is rotatable to adopt any one of a plurality of different
orientations. In each of these orientations, a different portion 224, 228, 22C

.. of a surface area of the 3D object is presenied to the user. The visual entity
has a different appearance for each orientation of the 3D object and each
appearance reproduces a corresponding different one of the pfuraiity of -
poriions 22A, 22B. . of the surface area of the object. User input via the user
input device 4 changes the entity from one appearance to another such that

the 3D object represented by the entity rotates in 2 manner controiled by the

user.

In the iliustraied example, the cube is rotatable to adopt any one of six
different orientations. In each of these orientations, a different face 22A, 228,
22C .. of the cube is presented to the user. The visual entity has a different
appearance for each orientation of the 3D object and each appearance
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The 3D object has a height dinension h, a wdth
di nension w and a depth 15 dinension d, which are
nmut ual |y orthogonal in the geonmetry of the object. In

widhdos7/@xsnpl e, the visual entity 20 represents#di8003foz2a7

object as if viewed froma?7 top-right perspective The
3D object is rotatable to adopt any one of a
plurality of different 20 orientations. In each of
these orientations, a different portion 22A, 22B, 22C

reprodlicés é@bfré@ﬁbrﬁ!‘ rﬁj‘dtﬂérehh%c%%f% Se. IL%Fgfng)ﬁ?\% e user

to the user. The visual entity has a
%Eéjﬁét'ﬁ@ét fhanoeade eRiteHDRY Pharicarance3D aowffet suahthat

eRehD S&ntb§ %Q?é‘ @ﬁﬁt}l Foa s’ rgéﬁ:ﬂgr%%e%%oﬂtréj Gf;{ ﬁyg he

one of rality o tirons

SGEf %&%ﬁé&sﬁed fane T4, Q@B 22 e thenquite adrebd pesgsed o a
ok nput device 4 changes the entity from one

appear ance to another such that the 3D object

represented by the entity rotates in a manner

t In the illustrated exanp
TR0 RBRU Yol HESt pna by iSTa Ryes R ey o B example
divktrercantheasbiesttiab icoB iy,
or.i ernt §F| onsJ a Id| :‘Ctge?ggij 'Brfagggthggis%h AﬂrSt axrs C%f

ety |‘%C%F“é’§%‘i’ﬁ"é‘¥ﬁ o e of) gé@ﬁorraheymrr@trwof Ha 3Dy

f,
st o o) SR RRICEL YR 0L R B
PEF/ORE BB XS the BDrabjgabdlitesxes afootatiopand] 245 are fixed
Qh&fd%rrg:g?otg%c\ﬁrtt? othtlh &ltﬁ%tagust?;e@}' nput via the user

I nput vi ce anges t from one appearance
to anot her such that t he 3D obj ect represent ed by

EE%'?SEUI rot ilnarran er con !_lledb t he

S XSt rOtTaR 2AdHRS Briallskia T heionbaimestion b the e
aad rdiatien QB@ﬂttﬁld dx® 18 in PeUfPthwidD SirdRIPPITRS R/et:tér of flle
rot at apl e, about one or nore axes of rotation. e

&SRS 8 CONAqRSE Wi dae fiishaxiaisPdet is a cube and has

rotation synmetry. Afirst axis of rotation 24A is

coincident with one axis of rotational symetry of
t fe sagpnd axis of rotation 24B runs parallel to the width dimension of the

cube and rotation about this axis is also in the depthwrse direction. The vector
of the rotation is coincident with the second axis 24B.

When the GUI 10 is used as a menu, the piurality of different appearances of
the visual entity presents one or more user selectable options 30 and/or one
or more information items to the user. In the example illusirated, several faces
of the cube each present 'a mutiiplicity of different user seleciabie options 30.
The options 30 presented within a face may be ordered according to
likelthood of user selection i.e. by an historic popularity of eelection. The more
oiten an optlion is selected, the higher it will be placed with the list of options.

The intial orientation of the 3D object when the menu is initialized may also

be determined by historic information. The face presented on initialization may
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10 object and a second axis of rotation 24B is
coincident wwth a different axis of rotational

symmetry of the 3D object. The axes of rotation 24A,
wiidoagsesshi xed and do not rotate with rotatigfRbHdsResaer
3D object. The first axis @&f rotation 24A runs

-parallel to the height dinension of the cube 15 and
rotation about this axis is in the depthw se

direction. The vector of the rotation is coincident

W that ee WHIEH hahd offitn tﬁreﬁ?ﬂa§ e@ﬁﬁ% 8 Be%rﬁ n'[q%{ c‘%r%’xﬁ%éﬂy

24B runs parallel tothe wd si on

Seteciest @?m%a@%ﬁe?t"ﬂﬂ@izﬁﬂ@% is also in the depthw se
direction. The vector 20 of the rotation is

coi ncident with the second axis 243. Wien the GUJ 10

i iheusedu amydenwpanizethas pl hjaaralram@af tbediOfdsallgditated in Fig 2. A

TSRS 530 okt iR SRy PSR S Sty o

ilgEf oronias |Lca1rrangemntd1ﬁérbﬁt his@irchitd) IdVes. @QéFWér%nch node is
i llustr eral] faces 25 of the cube ‘each

6?8%%%?3 i Pﬁ’fﬁ P? WP(E‘C BICR0ges pRYVEAPNGSEMOSR [eaé Pageein a

opki ionesBilerardiieal ORlal 8RS lse&rﬁié@t%%% %dor%é h&j@mfaaﬁ@xt
% be ordered accordin ik hood of uUs

&t higrpiehigal lgxel.dhamy. éf&i '@ap'@?ﬁﬂ laconyeaed tO a branch
$ebeG b eRxt th ﬁ?ﬁe%‘e@?mﬂfeﬁ? vary 1?’:5 orff?‘ng‘?}cegce%gvesgo

higher it w ace thit

Tiesaichicel lavelori entation of the 3D Obj ect vvhen t he
menu is initialized may also be determ ned by
historic informati on. The face presented on

Imitts exdmplt] eacheode\Wd 189 0rét Ak28oRicRGRd] MHQ%BCIa’{Gd

i ch .has the_ opt onthat has, in the
Wi diBlent BG8 o Bttt faog inohidss B gar G Shyhanoges i
b hésallovess: harchical BRayL SRy .péﬂ@ma%%@p@ﬁ%ﬂom the node
hlerarcu;gI tree 40 as illustrated in Fig g

APICHIRR EHAIthe 388 40 conprises a plurality of branch
nodes B and a plurality of |eaf nodes L arranged on
di fferent hierarchical |evels. -Every branch node is
Ib@\ REeY2deswivad &ldr 1 isrused faroputiiogles aaoedsorodenher

5| eak cgﬂ’ggﬁod{c{é ot8 a %m%}t%‘?@% ol qu{gr&carh Llpgsa o VS

d 1's connecte ranc
object.

If one considers the cube example of Fig 1, then rotation may be about the
two axes 24A, 248 in 2 directions- clockwise or anticlockwise. If the two
veciors of rotation are represenied as {x, y) where x is the magnitude of the
rotation vecior aligned with the second axis 248 and y Is the magnitude of the
rotation vector aligned with the first axis 24A, and if each 90 degree rotation is
considered to be 1 unit of rotation and the clockwise direction is considered to
be positive and the anti-clockwise direction negative, then a combination may
be represented as a series of vector pairs e.g. (3,0), (-2, 0), (0,-4}, (2,0}, {0,
2). In this example, an access code corresponds to a predefined sequence of
rotations of the 3D object and s thus independent on an initial starting
orientation of the 3D object.
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hlghest hi erarchical level, if any. Every |eaf node
is connected to a branch 10 node in a next highest
hi erarchical level and to nothing in the next | owest

wo moamedsycal level. In this exanple, each nogler@hodsofsrer

first hierarchical |evel (kevel 1) is associated

wth a different face of the cube. A face includes an
i ndi cation of the nodes in 15 the next | owest
hi.erarchi cal |evel (Level 2), if any, that depend
fromthe node associated with the face. The above

‘described GUI 10 is used for inputting an access

Adigenativply, thecbediEierasd éacesrof émo@mgnaxa adpetazhdmichidiei on

| f
Sn 0 6,0 B8P B0 e
m!ﬁgrr Wwih ablpast mr‘eéeﬂrtaniihw%sld&#@tusﬁﬁ&hﬂsr@xarr@iié %ﬁtac@%s
vectors

t K
PRRE iR o FEk e BNl SBiupdoe otallone Sheciit pect
mmg ook ao;ﬁammaaa.t@o@@m@ﬁbwqh@ eoadajeg&eﬁhé/wéq*&.rbﬁe
nd axis 24B IS the ma n|tude of
F%ﬁg?f?sofﬁe\)@%f@&fe %PPa t@nithe pRging @rﬁﬂtéﬁbqﬂsitha\ﬁDmmbct.
if each 90 degree rotation is considered to be 1

unit of rotation and the clockwi se direction is
considered to be positive and the anti-cl ockvvi se

Ghe @etdne grﬂéy,‘f@r' eﬁafﬁ?ﬂe %eﬂ%%ﬂ {é%bigcr‘e e B| CO(jﬁ g for

repr esente as a series of vec pAal
@umenm;atsng@, usgy or {2, L@I)QCK(T’@ a 86vid or ﬂuncﬁdm o fexas®isting a

eﬁe%ﬁl TOIL %’gﬁﬂ%ﬁﬁ%@icgﬁw ﬁﬁ?fe Cgflt Rﬁg sequence

| ndependent on an initial starting orientation of

%re 3&) qb{}ec{éfi WD_. 20071042857 PCT/ 1B20051003247 9
LTORRRYY Derdaitionady anacdess erdanmay Reased o mekedubgden

feayurk abgilak andiskhg cof8Rl) iRaL é&‘:e@%o&@rr@ﬂ e?t'éggeraeqew

aﬁe guence of faces that are presente
PEYOTLPT $eiSE OpPaderd ﬁredtscwmoﬁastar Bud's Fot exarhpls, an

SHRR) bé‘?er o g;fﬁse'i_’ vﬁtﬂ?fﬁ? %851%)%@3%3 gc?' hfbcf RhRAEH Ig%%‘!de.

sequence o Ions O

Fig. 3 schematically iliustrates a graphical user interface (GUN 10" according

to a second embaodiment.

The GUI 10’ provides an oulput via a display area 12 provided by a display 2
and, optionally, a loudspeaker {not illustrated) and receives input from a user
via one or more appropriate user input devices 4. A user input device 4 may
be a device that is physically separated from the display 2 such as a keypad,
joystick etc. or may be integrated with the display 2 as a touch screen.

The GUI 10’ provides, in the display area, a plurality of visual entities 20. A
visual entity 20 visually represents a three dimensional (3D) object, which in
this example Is a cube. The 3D objects have a common neight dimension h, a
common width dimension w and a commen depth dimension d, which are
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starting froma particular initial orientation of the

3D object. The required rotations are therefore

dependent on the original orientation of the 3D .
woljoerds2ss10 The access code may, for exanpl e,pdd@mesRMos247

to replace a PIN code e.g.1for authenticating a user
~or for unlocking a device or function or for

accessing a specified function which may be

application specific. Alternatively or additionally

- ARUBEBLSShaRPe! ifBbe BSOM&W of t?ter@ff%bj@[: | doaR ex]ali_’hcole the

f eat ure aval | able for use. A correctly I nput
e ﬁ%\fjﬁ'eér?&dleﬁmeﬁ%me Fupietismsdi viswey from atorbeghts ed
tRriesgaver an " Easter Egg'. For exanple, an SMS

could be sent to a user mnth the conbination to
“unl ock' a hidden ganme. 20 Flg 3 schematically

il by %g et Fssrf)@at%i%%‘é& t gﬁ% f;’?fprltflr%ﬁtg og‘ﬁﬂe)i%n]’t orientations.

accor econ
rlm eaa:tdefsthaﬂe oti¢miations, a cﬁﬁeiesmmoram 248, previ, dsdy BYriace

3144, 304 pmiB0k pRRENGRT oo Pins Boasenn B oiceron

apeeaEnoD(ch AR OABFIaB6E oLHRISD BBkt Eg'ﬁ}vé Spﬂ‘)ea e
ut device 4 may be a device that 'S

§ gruRasE eorpPoRdingidiffarant anesefdhe awrailtu«ewxauons 22A
pomst bthe@lfrac®hr tﬁ@ 8@*&5@ 8{5@? ﬁ'%uwétélthe Ugerqhétﬁ)t iz 4

as a touch screen.
ananpgesythaestity feorPooe appeayraot:e td amcaheremchtthﬁehé 8D dvject

e Hesegfglorkled Yo ¥ FSSRIRR e s a

cube The 3D obj ects have a commn hei ght di nensi on
d a conmon depth

ETWSH'HS%W%%%%E 5 &8 ¢ WEQ D PFaBISgS FI0pt any one of ix

%td@&ﬂ@%ﬂ&@‘ﬁeadt@ofnﬂﬂtbslﬁbhefntﬁﬁéﬁéoQQf‘f?ériahtrtaE{i%ZA 278,
gg@ H%%of the 3D objects. in this exa

g BPrate b IRESSE HEVISI GY BOaS agiffefent
U dd LA Sf?eﬁtéﬁ:m of ] BSféI: 4% 2 q‘h ARA Y 1S

rotatable to adopt one
EPreBICeRt ear te@namim@ dﬁefeﬂtmwthetubQMr input via the user

@?b?&g\%% 2 Bﬁanfesdthyeﬁﬂﬁwonp ah Bgeazr%'rofte &2 ar‘lot%er such that

a sur
the 3D object represented by the entity rotates in a manner controlled by the

user s0 that a desired face 22A, 228, 22C of the cube can be presented to a
user.

A 3D object is rotatable about one or more axes of rotation. In the example
iliustrated, a first axis of rotafion 24A is coincident with one axis of rotational
symmetry of the 3D object and a second axis of rotation 24B is coincident with
a different axis of rotational symmetry of the 3D object. The axes of rotation
24A, 248 are fixed and th not rotate with rotation of the 3D object.

‘The first axis of rotation 24A runs parallel to the height dimension and rotation
about this axis is in the depthwise direction. The vector of the rotation is
coincident with the first axis 24A.
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area of the 3D object is presented to the user. The
visual entity has a different appearance for each
orientation of the 3D object and each appearance

wephosiges a corresponding different one of §hemrresm03247
plurality of portions 22A 110 22B... of the surface

area of the object. User input via the user input
device 4 changes the entity from one appearance to
anot her such that the 3D object represented by the
entity rotates in a manner controlled by the user. In
the illustrated exanpl e, each cube is rotatable to
prﬁecaﬁy agigeof optatio 2418 rehs parabeitio me wmmﬂim;gd nd

795 EoRSoRINAR i ﬁ%ﬁﬁ*h%‘ﬁge‘%ﬁ"g"g& fbe, THecvarsaor the

voitian iseeningigetiadthahdisbt@rcemtis 2aapear ance for each
orientation of its 3D object and each appearance
reproduces a corresponding different face of the

Sfhen thes@ll Tmisuisewla% 4 henUSeE plird Ry of A8LrSR a@ 8?:%'?1?85 of
nt i E}; lom one appear ance to anot her su ﬁ

%EF ‘ijﬁ%feé‘ SHfettitipe preseais A ny“ﬁ@eus@msﬁmtabm AtERSI 3D

‘AngRNBAE of Adrs Qﬁbl‘?x%t*éy) feh’% to%ﬁ@ Eis&O {h%te)%nﬂ;ﬁé &iugga’[gd

f
face 22A 22B, t he cube can e prese
gewgrel AC%%)OHBP@@?% @afr‘rfbp@sabﬂ %n“alitmht:lt)omf&iaﬁasreﬁt)IB@raX es

@élebﬁb%t stidns ka0, {Fgg Rﬁm(?preggnfﬁ g fgﬁy&legg’éered

axis of rotation 'S colnci
petaitingrialikelbpotief ngerafeldction 8B, oppe ﬁtstc@rm#)@)u%

Qélbét;&f rotation 24B is coincident with di f?grgnt
rotational symetry of the 3D Obj ect. The

axes of rotation 24A, 24B are fixed and do not
iﬁt at.ie Wit .ota io% of the 3D object. 30 The first

t LU OpgRigHion AT be B0 objgcts avhan tap menu iﬁelﬁlh@lzgtin'nay aiso
bi aersind isteHa trif b

B el fer B itioho IirOMatBRO e tebrited Bn ifhidMon may

' n{OrRpRLIODa%S whl%ha%\mesomwa thatds PORT LOMRBH first
%@'&é@%gﬁgﬁp@@é& %ﬁﬁgﬁﬁpnd axis of rotation 24B

runs parall t'o t I'ension and rotation
about this aX|s IS aI so in the depthw se direction.

TREmERE Ny B olddRized as a hierarchical tree, A hierarchical tree
comprises a plurality of branch nodes and a plurality of ieaf nodes arranged
on different hierarchical levels. Every branch node is connected to one or
more branch nodes and/or one or more leaf nodes in a next lowest
hierarchical level and is connected to a branch node in a next highest
hierarchical level, if any. Every leaf node is connected to & branch node in a

next highest hierarchical level and to nothing in the next lowest hierarchical
level.

The menu may provide applications. An object may be used to present a set
of similar appiic;ations e.g. Office applications where each side of the object is
associated with a different application. Alternatively, each side of an object

may be used to present a set of similar applications as a user-selsciable fist.
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rotation is coincident with the second axis 24B. 5
When the QU 10 is used as a nenu, the plurality of
di fferent appearances of the different visual

wernbeti4gss7 presents one or nore user sel ect abl9Rbé096E247

30 and/or one or nore infrmation itens to the user.
In the exanple illustrated, several faces of the
cubes each present a multi pI icity of different user
10 sel ectable options 30. The options 30 presented

Wh bRk Bx@mb@C eadfMode opé dRf BkraB6Rar BUd1 9L S '12 Eeééng%?ed

of user selection i. by an historic popu
ydther diffgrent suke- iGachi raqdecq? Beafcand bisrathichblege (bbyeé@l) &

gg%bié’@@ faﬁé dr fd Ld %s%%cfé?é’d \m’cﬁ‘ih? r}c?sde @om which it

termn Istori ¢ information
plepsedi. d¢ @edacei ofi & cuive natides anmydxcdi@ntdfait}e ha@& inftBé next

e AR hpatB 1 B8 2 PP BB B g Tt i

e tacalof fet ¢ube. dePeedsenu may be organi zed as a
hi erarchical tree. A hierarchical tree 20 conprises a
plurality of branch nodes and a plurality of |eaf

nﬂtﬂ@%@mﬁm @estraen ikl Fif 2reatUi@©F a6Rhisa a F&Y&lg&ﬂar array
H%d@{e branch node is connected to one or nore branch

GHRgEof N BT fleraishisal lexg! theyginge ihas ainseeddsomash
|
DL e oy Fiest Y aoROHemIRORARA RS 08 Bl e%wﬁom
flelacheihe Tree swmymaniRiiset Usen sbleatable cm:inbe s) ra.nd/d? Snformation

Pl g PSR L 8/Ele Al BuIFAILDR Bt ™
Hpphitcaedage)y. An object may be used to present a set

of simlar applications e.g. Ofice applications
where each side of the object is 30 associated with

andidUienes useg n:lrnﬁpasttu@@an AbsysnldeVEhY aciehhogbde of
an obj ect my used to present a set of simlar

SYFTSFORES Bhd Cﬁ@bﬁia&@@ of gifflegtt sptaEONS @fronevgy more of the
dfB R 4B%b o dts Wk ISR B rotalifns may involve different

rotations of one of the 3D objects or the combination of different rotations may
involve simitar and/or different rotations of different 3D objects.

If one considers the cube example of Fig 3, then rotation may be of any of the
nine cubes, about two axes 24A, 24B in 2 directions- clockwise or
anticlockwise. A rotation may be represented as (X, ¥, z) where x is the
magnitude of the rotation vector aligned with the second axis 24B, y is fhe
maghnitude of the rotation vector aligned with the first axis 24A, and z identifies
a cube for rotation by a number between 1 and 9. Then if each 90 degree
rotation is considered to be 1 unit of rotation and the clockwise direction is
considered to be positive and the anti-clockwise direction negative, then &
combination may be represented as a series of vector triplets e.g. (1, 0,1}, (0,
-2,9), (2,0,8), (-2, 0, 5), (0, 3, 5). The first triplet indiicates, for example, that
cube 1 should be rotated by 80 degrees in a clockwise direction about the

second axis 24B. Thus, an access code corresponds to a predefined



In one exanpl e, each node of a first hierarchical
| evel (Level 1) is associated wth a different cube.
-Each node of a second hierarchical |level (Level 2) is

-wasnopisadsed with a face of the cube associ at eg-Wgbébs/ioosz47
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the node fromwhich it depends. The face of a cube
includes an indication of the nodes in the next 5

| owest hierarchical |evel (Level 2), if any, to which
t he node associated with the face of the cube

| ds@ga@ﬁ@e ofl BitiBAs examBlt Bb! dipddiabag 1§ uﬂd&béhd%n BP& ﬁy]%la;

nprises a rectangular array of nine cu
fﬁtq‘@ﬁg ﬁP%’PfaF%'hPf:fé'le JRQECE her ef ore has ni ne nodes
Each 10 cube has six faces, so each of the nine nodes
has six nodes dependi ng from it. Each cube face may
e"éii@matwéiyuﬁ@rsrgélff@arﬁﬁﬂcesmeaohn(:sbe mmj/i:@r!abaéo R tthon

cbﬁfﬁgr'?‘a?ﬂ()é %{) bé‘a 8§ be&%ﬁ gegtd %r ﬁ%ﬁ% @g)elys blg ligoapthat are

@chsebied ® thsedef. dm this pmmplegamacm@ef@ﬁe%ﬁ@spcm% o a
ode corr, es nds 0 a.conbi nati on of

Bl Befueie o TRl S ALastRin ghes Biihe AR Calpgs slasting

$lonohjpasticsiar e bIRABH f?oﬂbhéma%nsr&ttﬁé BB jSRY, T%V@qéﬁed

different rotations of one of the 0 ects or
cHptiPHiedhesiors dependsiit ondhaoriging! m@ntatucrwnh@ 3D object.
simlar and/or different rotations of different 3D
objects 20 If one considers the cube exanple of Fig
then rotation may be of any of the nine cubes,

di ctl

TR e et ek Yor o ey L BrrepREE ARSIt <5, &
wthza)ﬁmﬁmg@ u{sersartfdnejnlmtﬂ@g & dgdcobr tdmemﬁrﬁ)bﬁldr QBcessm a

ect,ro Ta % t{;e selc daX|s 248, y is the 2
KR Bc BT REh Rt oF aRSERIP Sicnen i th ¢ he
first axis 24A, and z identifies a cube for rotation
% a nﬁber etween 1 and 9. Then . if each 90 degree

PRRHYRY 05 aedHenaarracsspeods ey begtseddo makere hidden

I egt r sjtive

are etp Sorlsk e Rl ol PipEPARE ol bR ABPA NS
tmebom at seNicawy bedised o disenvardireEaates &gges of vect or
~triplets e.g. (1, 0,1), (O,

Fig. 4 schemaﬁcaiiy illustrates an electronic device 100. Only the features
referred to in the following description are illustrated. It should, however, be
understood that 'the‘ device 100 may compriée additional features that are not
ilustrated. The electronic device 100 may be, for example, a personal
computer, a personal digital assistani, a mobile cellular telephone, a
television, a video recorder in combinaiion with a television, or any othér
electronic device that uses a graphical user interface 10, 10

The illustrated electronic device 100 comprises: a user inpu 4, a-memory 8, a
display 2 and a processor 6. The processor 6 is connected to receive input
commands from the user input 2 and fo provide output commands io the
display 2, The processor € is also connected to write to and read from the
memory 8. '
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30 -2, 9), (2, 0, 3), (-2, 0, 5, (0, 3, 5. The
first triplet indicates, for exanple, that cube 1
shoul d be rotated by 90 degrees in a cl ockw se

wai J0eud4pssn about the second axis 24B. Thus, @AymSaRHG:247

code corresponds to a predefi ned WO 2007/ 042857

PCT/ 1 B2005/ 003247 13 sequence of rotations of

di fferent 3D objects and is independent of an initia
starting orientation of the 3D object. Alternatively,
the six different faces of each cube may be | abel ed

g 4&95#?2 (% @ n or.der ed segwence of :
f &P d%s% qraﬁ? 'Phap é?@t'o%ra?:%ﬁt? ¢ abavge It may
lfueear single tidvice S¥EHTBE S joRBHAC FARS, BOLS fser%reﬁemgstrg&-balf
a predﬁg{ﬁr Etgd sequence of rotations of certal
JO&??B&@{%@Q“FW@ froma particul ar
corrbl nation of orientations of the 3D objects. The
required rotations are therefore dependent on the
dP?gFﬁ‘a‘p%BlséWieét¢wal§$f Plogra3D indijustions 31 Oviidrewhen as&ded

gﬁé’%%’%}‘ecefsgc%rhgﬁ iisl |t?1%) %ro%%gg?r %II f%gvpf’%éiﬁih%(:%q%h%p of the
Fll s Sncaouonr, T srases oo pgsiAzed s o
W ik B b s et epafRe S iettmplecdavies 46 agresent the
ek drenm%eeECa ihirstdRNiheflRaicl bE oBjbals! @Bre%ef'rfeﬁ BiSe dhitity or

correctl ‘ﬁ'@f access code ma?/ enabl e a ne
PUHES; 3 6 plligerrpbinglion &faatatigns F%@@ﬁmesartodéast er
Egg'. 20 F| g. 4 schematically illustrates an

hectronl c device 100. Only the features referred to
eFH@W?ﬂrl%ﬂ}@rﬁg’l tegbetionsi bmaxrarrivd hubter steonit t:ievrce 100

ﬁB%H @iecﬁ@ﬂ%\jﬁé k&ﬁme‘r‘ ‘rjgﬁe?to?%% &ﬂ%d tfgq?’rédq?\é ysrcaJI antity 5

may conprise ad I onal e urss
sUdnues ﬂaxoe@putarrreroermmrazﬂuoc adendro®y HeQiceay: descdr®medium

Sxam §CDaF%E’ﬁﬁ8;gﬁ%b conputer, a personala gggr t al

assi st ant I'e"cel lul ar tel ephone,
tel evision, a video recorder in combination with a

teI evi g/l on, na/
nsome {ypes bf eiec’rr c devrces dual user interfacas are provided. For

example, in some types of mobile cellular telephones the mobile celiular
telephone has a closed configuration in which a reduced display area 12 is
visible and an open configuration in which a larger display area 12 is visible.
In the clesed configuration, a GUI as illustrated in Fig 1 may be used and in

- the open configuration a GUI as illustraied in Fig 3 may be used.

Although embodiments of the present invention have been described in the
preceding paragraphs with reference to various examples, it should be
appreciated that modifications io the examples given can be made without
departing from the scope of the invention as claimed. For example, although
the GUI has been described using cubes as objects, it should be recognized
that any suitable object may be represented, for example, cylinders,
polyhedrons, spheres, pyramids eic
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el ectronic device that uses a graphical user

interface 10, 10'. The illustrated el ectronic device

100 conprises: a user input 4, a nenory 8, a display
w2 WOT4asspr ocessor 6. The processor 6 i s connaet/RgedsRo3247

receive input 30 commandsi¥romthe user input 2 and

to provide output conmmands to the display 2. The

processor 6 is also connected to wite to and read

fromthe nmenory 8. WD 2007/ 042857 PCP/ | B2005/ 003247

1 aﬂ{h.@omsaemou@pm thé drsbatheenfs@essthRbibve 280 objec’f was

RTINS SR 1S EE hGT SeSund Srasi e oD pBRSHmaR A be rotatable
RBUEER trﬁrﬁaedie «!hak ls paeamel t@thettdptiERd s rdn S &R, rﬂ%‘hﬁ! to the

devi ces. he mermr%; st ores corrput er prog
f*f%tam@epm asthogRpalh 2¥kke 7 hus gael CUb&]ﬂ’@Ytﬁ@erOm’te@ tspEsent

@ne i §Q|ﬁh‘ér%ﬁt f%é@ gﬁ& QbctPraea ﬂ r?]ta(lg %%Jrrb‘?ﬁec?‘gﬁt{ &ién%luons

escrlbe
p\ﬂwaﬁwnr@ww by |r@a§0r3alpcptﬁ\ﬂn@é’nrdtaxes IFmgh a:uhe dan therefore

aBHEﬁJ fthng&-lgefgalb& ﬁ{gre%pgn?eﬁtgﬁéronl c device 10 to

prese "&s 20, to rotate the
obj ect or obJects represented by the entity or
ert a conmbinatjon of rotations

t]
B Ao §2 2ol e OB s A RN By TS eiere B Hector
defirs wifdiiiy & 88 rétiRdedreicddings ﬁa@@&éﬁm%@@mﬁﬂm $Phat is 1o
I ectgg{mgnetl c carrier S|fgnal or be cog froma
B jeteied Man bp g0l asineeHT BereiscohpanacsD sbisgt anexplicily
Eéﬁ%d%?ot\r}le?e BRI®bYe SRYIdR 3 o@;e&l%c*?ﬁ kB Yy :ldﬁr?n%gbe

DVD. in some types of ectroni c evi c
defined afer quaniy Phodatiar byt evy @édne twWoror teramaks, Ar n

59 uItC}is?s tfcgll%a n"’eec{wr{'i}sJ gl %gl's 'g’la%gﬁfcff B‘Fya?rlleod'?ri n
ahm‘rbhr sur-sety oemed?.is pbjayts@a:ﬂa;ﬂeﬁ argotation bf all BRMPBbjscts
AEBLyEF UL LR e B B P el ctibHprate by st ony
Ohé (wtanatied sub-set)®f theTayedavailasie fandidiidn of the 3D objeci(s)
or rotation about all the axes available for rotation of the 3D object(s).

In the preceding exampiles, the object has had a fixed appearance. Each face
has had a position relative to other faces and the next face presented to a
user depended upon the current face presented and the direction and extent
of rotation. It may also be possible to use the GU] 10, 10° in a different
manner. Each entity 20 may be associated with a list of items. The currently
highlighted item in the list is displayed within the face of the object presented
to the user. A rotation of the object, in any direction, by 90 degrees scrolis one
item within the list thereby highlighiing the next item in the list. This next item
is then displayed in the face of the object presented to the user.

Whilst endeavoring in the foregoing specification to draw attention to those
features of the invention believed to be of particular importance it should be
understood that the Applicant claims protection in respect of any pa’sentabie



t he open configuration a GU as illustrated in Fig 3
may be used. 25 Although enbodi nents of the present
i nventi on have been described in the preceding
wpanegr2gshs With reference to vari ous exanpl esgTisbooesoz2ar

shoul d be appreciated thaté nodifications to the
exanpl es given can be nade w thout departing from
the scope of the invention as clainmed. For exanple,
al though the GU has been described using cubes as
Gitert or combimabion df beatm@eéomfrbmm’ﬁ@ rltaiaaaﬂedatlfbyan‘gcybrt 3hbwn in

ct .ma represente or _exanpl e, cylinders,
301 Gt e A8 PaiaremipiBeg Was basoplearmbtbmroon
PCTI | B2005/ 003247 15 In addition, although in the
proqinents descri bed above a 3D object was

'dBl-e about the first and second axes, the 3D
object may al so be rotatable about a third axis that
is parallel to the depth dinension and orthogonal to
the first and second (orthogonal) axes. Thus each
cube may be rotated to present 5 one of six different
faces and each face can have four different
orientations, which are provided by rotation about
the third axis. Each cube can therefore adopt one of
twenty-four different orientations. An access code
may be defined as a sequence of vectors where each
vector 10 defines.what is to be rotated and defi nes
the extent of the rotation. What is to be rotated
may be inplicitly defined if there is only one 3D
object or explicitly defined if there are nore than
one 3D objects. The extent of rotation may be
defined as a quantity of rotation about any of one,
two or three axes. An access code nmay, for exanple,
only involve the rotation of only one (or 15 another
sub-set) of the 3D objects displayed or rotation of

~all the 3D objects displayed. An access code may,

for exanple, only involve rotation about only one
(or anot her sub-set) of the axes available for
rotation of the 3D object(s) or rotation about al
the axes avail able for rotation of the 3D object(s).



20 In the precedi ng exanpl es, the object has had a
fi xed appearance. Each facg has had a position
relative to other faces and’the next face presented
to a user depended upon the current face presented
CcLAMst he direction and extent of rotation. It may
al so be possible to use the GU 10, 10' in a
different manner. Each entity 20 may be associ at ed
i st of ems. _The current ht ed

h | 2 i ghl i
1. Ricldpintt fer el 88 or IHufHt AGRER Sade LRI
on@@r ﬁcdre@rﬁﬁaaw%@auy @e;srageﬁw reépéméryl BAe @ Mde three

object, in an}fh;atl rection, by 90 degrees scroll's one

dimensional abjerts that have a fist Beighh dignensien.iseeans wiskh

cinyorionk Bpd & Heopat Bl dE o o the. user - 0

a udbr Inplut esrdssit@llingorotatidnnef thersP@srmaorpespbtieas ipset 0
draw attention to those features. of the invention

dinprnsienal ebjercty at tﬂesbmhﬁémrardepma@mw, iwhefgi# defiaed

B R ek oG o RN 5 B/ BT giefiohs O ot foast

on®GT tHeBR0O 6 Brtd@4frecldinferatamat objectsy @hdveterein the access
featyres nereinhefore referred to and/or shown in

coge, gefPans A %“rlﬁhoﬂot particul ar enphasis has
been placed thereon. I/we claim 5 17 CLAIMS 1. A
graphi cal user interface, for inputting an access
code, conprising: one or nore entities visually

2. o BERLI G 4PO RS e, Hinfad & e s Whgesifptation of at least
oné 'tﬁf‘é@sdlﬁféns%nﬁﬁéﬁjé@t 1 £Bdut o \eER08h @ils%ﬁé*aﬂelttﬁ'thé height
dept h di nension; ‘and a user input for controlling

dimensiem.on of the one or nore respective three
di mensi onal objects at least in the third depth
di mensi on, wherein a defined access code corresponds

3. Agrapkieabiigertinienfagk =4 didieterin dlainnt iop2s whieréih rbedidh of at
least one three dimensional object is about at least an axis paralle! to the

width dimension.

4. A graphical user interface as claimed in claim 1 or 2, wherein rotation of at
least one three dimensional object is about at least an axis paraliel to the
depth dimension.

5. A graphical user interface as claimed in any preceding claim, wherein the
combination of different rotations includes rotations about different axes of

rotation.

8. A graphical user interface as claimed in any preceding claim wherein
rotation of a three dimensional object is about multiple axes.

7. A graphical user interface as claimed in any preceding claim comprising

multiple entities, each of which visually represents a respective three



one of the one or nore three dinmensional objects, and
wherein the access code pegforns an unl ocking
function. 2. A graphical user interface as clained in
claim1, wherein rotation of at |east one three
diniermovsal @bgect gindestierem theaudgeranpilitdaasperablato somtaaial | el
. Lot ei ght. di.nensiqgn. 3. A graphical user X
indpyigaade rdetion s regh ok tie Hiree SlpERaIona) Rhlges, wherein a
defifREbOBirRioRlof diffeht RRRIIHY GuiflerERR 8hAY f tRPIRES ! S
about at least an axis parallel to the w dt

dinknmeonsalobjects carrgspqitsctal a debined ateessacaieg aindlveligreth the

in clajml.or 2, wherein rotation of at | east one
aCEeRS.EOUR PRFQTHIAR UBKCKIOE HBclORr at | east an axis

parallel to the depth dinension. 5. A graphical user
interface as clainmed in any preceding claim wherein
8. Argraplicabuseitinterface agidlaimeshin glaimyi whersim thaanedtiple

enfifeAntefe e sdthe bl B o n any  br ecedi ng

claimwherein rotation of a three dinensional object
is about nultiple axes. 7. A graphical user interface
I

9. AgrephicakuserintgRpch eecdrimey IDIGaIM € Onss whergin the multiple
j LI 8s f which visually represents
engﬁégeé%e%tg?\age?ﬁ%eaegﬁ@%ﬁ?’hensi onal object and wherein
the user input is operable to control individually
rotati on of each of the three dinmensiona

t he A > | .
1004} grapsicajHeerinteriacers clakaed dhBny Rrecsding clgim whagein an
enfi@?r@@*é’ééﬁté’é cg'bgfd_erent ones of the three dinensional

0Dj

ects corresponds to a defined access code, and
wherein the access code perforns an unl ocking

L e DR

defiféd E]Q@sssébﬁéecd}_?eéi}gn%tte |a9pre6$ﬂhé@§éé@énd§c9ﬁ orientations of

interface as clainmed in claim7 or 8, 'wherein

thenone opmore three dimensional objects, and wherein the access code
performs an uniocking function.

12. A graphical user interface as claimed in any one of claims 1 to 10, wherein
a defined access code corresponds to a predefined seguence of rotations of
the one or more three dimensional objects, and wherein the access code

performs an unlocking function.

13. A graphical user interface as claimed in any preceding claim, wherein an

access code is for user authentication.

14. A graphical user interface as claimed in any preceding claim, wherein an

access code is for the enablement of a new function or service.



entities are organized as a grid array. 10. A
graphi cal user interface aggclaimed in any preceding
claim wherein an entity represents a cuboid. 11. A
graphi cal user interface as clained in any preceding
1 ScA@'raphlmHa:mr rintarfadefaisrtﬂinmdciesnymréeediog rodmipn mdeerein the
a,p defln sequencg r| entations of.. the one
arabblcet LRpL BTSSR cuies Wa Tas BBS B mibTaditteh A rAvoatie
mel“l%c Wﬁ%réiﬁ %v@%%q{f'{ﬁe ?ﬁler#ﬂ“l:&ﬁbhé@s btieabt l‘b?atudlr?of e at
aphical user interface as clainmed In any one
Iea@t aeheof the ond Or mnwiterasititiesa defi ned access code
corresponds to a predefined sequence of rotations of
the one or nore three di nensional objects, and
16M@r@¢iﬁicélﬁ%&@¢l&éﬁ§cé QdeciaifRd ArdEmANS, Uoh&li B menu
function. 13. A graphical user interface as clai med
pravidesnyseraceess fry applicatiottherein an  access code is
for user authentication. 14. A graphical user
interface as clainmed in any preceding claim wherein
17 aR gragisiealsused tterfacé @ diiimerhintirgmetedihgalaimywherein an
function or service. 19 15. A graphical user
eniift erface as claimed in any preceding claim wherein
[
o) Sffes AR NER) QiREibBRIAS TR YRS BEL RFoR o
a phﬁrauiyeofrmﬁfereqt)npemimenain tadls of whichta diffesénttpguortion of a
| east one @,Qb e one or %ée ntities. 16. A
Suﬁ?%epﬁTE‘@a‘P”B? gt PreseRed IS YR i n cl ai m 15,
e
B e B e b dr SR ficheproduces 2
corresponeting difiengniprecetiihegplataditynof pdrtiors of the swiadet grea)of
th r@?rg_éents a three dinensional object that is
S ble to adopt any one of a plurality of
andi fferent orientations in each of which a different

portion of a surface area of the object is presented
c) elanges fiyarone appearance to another, in response to the user input,

such that the three dimensional object represented by the entity rotates.

18. A graphical user interface as claimed in claim 17, wherein the plurality of
different appearances presents one or more user selectabie options and/or

one or more information items.

19. A graphical user interface as claimed in claim 17 or 18, wherein at least
one of the plurality of different appearances of the entity presents a multiplicity
of user selectable options.

20. A graphical user interface as claimed in claim 19, wherein the multiplicity
of user selectable options are ordered according to likelihood of user

selection.



b) has a plurality of different appearances, each of
whi ch reproduces a correspgnding different one of
the plurality of portions of the surface area of the
object and c¢) changes from one appearance to

21 aAgraphicai useréswohse ascclaineediipesiaimpit 18, uoh20 heherein

the three dinensi resente b h
the. eneaaie 21 88 THB/. on BREHANG S TR f5 epandat spon
histdrit! ifRshridtionl ai m 17, vvherel n the plurality of
di fferent appearances presents one or nore user

sel ectabl e options and/or one or nore information

221 oS3 AR e Ao B o e EHRA 171021,

whetalral ity of different appearances of the entity
presents a nultiplicity of user selectable options.
thexgraphicgl Hpen ibtarfagseis ysedas amenisthel is organizedasa m

el AT Rl WAy o e 58 S A e

noded; antnged cRWifférent Aiggarhidal fvels avhereinesverg ®rarsch node is
[ 18, 19 or 20, wherein the

I d I 17,
copes %& %'e&%r%rneewanpv noggs .anﬂ{qrémeﬁfrrgor%l@aﬁ@ﬁdes insa
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user Interface as cl al ne In any onée O alns clalm
highést biepdrchicahlewel, if ae apdaphereal evesy leafntaalef iswonnected to

a tfageh B3RS 8 et idhest nerdigRichlovala robebina i the nex
lowdsd hidrhfchic] Ié\%?feaérpi\?ﬁ@er Bf the PRt H rélich c%fl  being

hi erarchical |evels ern every ranc e 1S
assomatedivith a diftetenbenensk theoplurality nbmrseaaradces obae eotity

hi hi
whiPi h& Bbpddare’ & oh el IndifdiSian Meialiobitr e ngfigS i the
nekt I6Wasthiefdthical Rivel | f aflyto wiigh e mide £365c¥ate@ ith the

node is _connected to . )
appearance is connected in the hierarchical tree .

23. A graphicai user interface as claimed in claim 22, wherein a leaf node is a
user-selectable option within the menu.

24. A method for enabling input of an access code, comprising:

displaying one or more entities visually representing, respectively, one or
more three dimensional objects that have a first height dimension, a second
width dimension and a third depth dimension; and

controlling, in response to user input, rotation of the one or more respective
three dimensional objects at least in the third depth dimension, wherein a
defined access code corresponds to a combination of different rotations of at
least one of the one or more three dimensional cbjects, and wherein the

access code performs an unlocking function.

25. An electronic device comprising:



a branch node in a next highest hierarchical |evel
and to nothing in the next~,l owest hierarchica
| evel, each node of the a ?]rst hi erarchi cal |evel
being associated with a different one of the
adﬁ& fdrtdYsgﬁl BRE/GRER éﬁttt%% Walidily Yepitldgheihg, t he
pear anc n entity includes an |nd|cat|on of the
resped’eeely roneher mn&xthrBeMnenalpeah@iajactsathai haneg a firstrheight

di .. 10 [ d { i t
it 3 e DRSS 61 ey iensipniane
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22, wherein a leaf node is a wuser-selectable option

dimgnsional chiecieatieastin theitbird depthodimensinn. maraipgorpbination
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objeRfsfedridspends i Bsdedineld auzees icodehatd iWhveeesin the Bstess code
hei ght di nension, a second w dth dinmension and a

PeHOIM2p scKIGH&RSTIOR: and control ling, in response
to user input, rotation of the one or nore respective
three di nensi onal objects at least in the third depth

26dArmm'pm progeareiwhieh whehi loaded itte esprocdssaramnabigsoads

.a conbjnation_of different rot atl ong of a east

araphica iopr et Hetacen FonipPiting AfLAeHass raden e SiaPpigal Uogh

int £k bh.%ggaccess code perfornms an unl ocking
nct| on An el ectronic device conprising: 21 a

onelios mcay, dntitiesl ivispially regresenting, respectively, bhesrvengahree

dirtg AR it et RS e et hiiob® Ap iRy pgrid wicth
d.rﬁéﬁ@éﬁaﬁaatﬁ.ramd%éﬁéiomm& on and a third depth

di mensi on; and a user input for controlling rotation
a uskr inpait mfe:cmtrdfmgerot@me@ftthe@nemrenorejrmﬁgtmwree
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coBitfetiodnd diferbhtraiator® ofdtr@asthdrreofthewiml einabre three
obj ects corresponds to a defined access code,

an
dimprsienal abircts cewesperifcio 3 gefippdracesserdeand) glherem the
ackdiClddderforms an unlocking function.



26. A conputer program which when | oaded into a
processor enables a graph?gal user interface, for
i nputting an access code, e graphical user
interface conprising: one or nore entities visually
27! ARhéemeadidsidaineRPiRslainY 24 ywhersdn ah JteESs EBIE s for user
di mensi onal objects that have a first height
auihentigeliath, a second width dimension and a third
dept h di nension; and a user input for controlling
rotation of the one or nore respective three

28 dA meoa Rl claierCinsclaim e awhetfdin headchss dode i for the
di mensi on, wherein a conbination of different

enallemant 9§ adgrevafunclias ©r §8EVIER- t he one or nore three
di mensi onal objects corresponds to a defined access
code and wherein the access code perforns an
unl ocki ng function. 22 27. A method as clained in
claim 24, wherein an access code is for user
aut hentication. 28. A nethod as clained in claim 24,
wherein an access code is for the enablenent of a
new function or service.



