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PCT/ | B99/ 00 oossagey O 2P cal ‘user interface touch screen with an auto
zoom feature. BACKGROUND OF THE | NVENTI ON 1. PET/AB2/08256t he
l.nvention The invention relates in general to

el ect r oni Grashitdl@Sertiarerfade fouch sereby ith afiFBtd zoom featle SP! ay .for providing a
graphi cal user interface, and in particular to a hand-held electronic 5

devi ce having a graphical user interface ("GUJ ") and "touch screen" for
accessing an entire collection of functions of the electronic device.
2. Description of the prior art lcons are well known in
the art of graphical user interfaces (GQJ's) for 10 controlling

i nformati on processing systens. An icon is a snall pictorial representation

of sonme |arger set of information. An icon provides information, in a
condensed g ARBROBKROUOF INVERTEON ent or status of the underlying
system |cons are desi gneg to trigger, through visual perception,

oper at or doRickbofthe flmyentionuni cat e the content or operation of the system

in a qui ck mapner.. The system then can be eaéi l.Ly accessed_ or used
through actuation of YCARVGIEGRT in general to electronic deyices hayinga rglatiyely small

control | edisphiytfof ?fovﬁiiﬁ@ggr@mcﬁf et B RiceSHRS ﬁ?ahgcu})dgg? ?%?ﬂ;ﬁhgld slegtronic

Controller unit of Kenwood, described in Kenwo aval
manual 3 " SYeGEe baving 2 graphical nsey intprfes (FGKIT”)zhd Ctouchstteen™ for ho&Ssinglaa eatire r ol

uni t incl . - ntroller . with a touch screen
functi ona ?@%ﬂﬁg&?‘ﬁl@“&?pﬁ@ﬁgfe@@mﬁldswﬁes a | arge nunber of icons that
correspond to a | arge nunber of systemfunctionalities. The functionalities

are activated 20 , thrqugh the icons on the touch screen. The GUJI is
user - pr ogPaRREssPHon of thejpxior atthe | cons t hat shoul d be present in the

mai n menu and t hose LS. d the 4 el ajive

smal | amount of scr é@??ﬁi@gﬂg%‘wgb?‘g%&fﬁﬁ%’%@ ﬁ?er lﬁeréces?b'[ﬁ 55 ¥or
Today1€ hoomtrallibg irfermmationtpregessingsystans An icohdsa smal pictéXial repreidntition of
avail able to nwood, uses a, GQJI _to extend the nunber of

he user.. The Ke
functi ons s?rﬂgﬁarg?resetzgﬁ orpgpen.y, AN icep proyidas information, m # condspsed formag, about
hand- hel d tteaonteds or ShE £ | : [.C
devi ces, for per sgl;lal diogiﬁlteatlﬁﬂgasgpgtgﬁérg, §%°%85§v%eﬁl¥8§%g§%%3§{°§%{#§% hat
t hey are pelcgptians bperatongoncgtsithat communicatéithecontent dropetationadfithe/ syseent ies e
di spl ays ed. i cons have to be. | ar h to be

accessi bl gﬁ %g/ S“é“t"g‘g? SOIF 'S ¢ ’%Slg‘léf’i éa'bPe Fasily aecessad,ar used m%ﬁ%,“ of thenicomey

must b | arge enougnsexahipié ofDéBtioNBAmeN fof b HokE chftitalifintt 8Pstbif is IHAUSiRge § Ne
Controller unit of Kenwood, described in Kenwood’s publicly available manual “STAGE 3/
Setting up your KC-Z1 Controller”, 1996. The control unit includes a hand-held controller
with a touch screen functionality for the GUI. The GUI provides a large number of icons that

correspond to a large number of system functionalities. The functionalities are activated

20 through the icons on the touch screen. The GUI is user-programmable to select the icons that
should be present in the main menu and those that should not. This is due to the relatively
small amount of screen space available to the GUI.

Today’s home entertainment systems have a large number of functions
available to the user. The Kenwood uses a GUI to extend the number of functions that are

available. The problem with GUI displays for hand-held devices, such as remote controls for

t
W

consumer electronic devices, for personal digital assistants, and even for photocopiers is that
they are relatively tiny. Adding the touch screen functionality to these displays means the
displayed icons have to be large enough to be accessible by a person’s fingers or if the icons

are tiny, then they must be large enough so that some type of stylus can be used to “touch” the



2 icon. If larger icons are used the nunber of functionalities to.be
di spl ayed di m ni shes. These " drawbacks limit the use of touch screen

di spl ays orwbaag4gor! d devi ces. SUMVARY COF THE | NVENTpE&NIB/00256
Accordingly, it is an object of the invedtion to provide a GU touch screen

he df Spieay oeeerons ar uipd e pigbelof Pndtonaflie e ey Srmiusbet ofisty o

Luser. drawbackslimittheuseof&hﬁs&?%@ﬁ&plhfsﬁpﬁﬂna}q&qhbéﬁggspvi ding a zoom

feature whereby a relatively sna icon is provided on the GU such

that its functions are recogni zabl e but not easily accessable 10 by a
user, bu | by a user the icon is nade |arger or
nagnifie%uﬁﬁagﬁgfbﬁﬁggéPhe%mbﬁﬁ@{ions can be accurately touched by a user's
finggr or stylus. Assidingly, itieadéhjedtdfkhd ifPéhtion to provideha GUI kdlich sereerd
~keyboard, the icon in accordance with the invention is |arge enough to nmake
t he display pn ayhend-kelddevice thay providese maximum panherof icons on thedisplayiyetithe al

keys-to ' oct t he user. Wen the keyboard icon
S touch%gmg%r}f\fﬁgéﬁg;éirixwieﬁsg ngg@%s%@ie;ﬁﬂ%nerbf 15 the invention, the area of
the icon that is tThisbbjct is achietddcbykmrysiding o znonvifeatnré wherebly alreldtivélg small

magni fied or zoonmed in, such that this area fills t ﬁ?ﬁnti re space that was

provi dedices s prawided on thefaUL suchy thatdts fungtions argyecogni ut pat gasily, aggessahler

embog}j | j : tire
conttbactyeaiat Sy LRERGPUE RGP b er i icod BURMEHails iR od B
the ar eafilnotieisasdn be accmrstelydtoached byagiset’ ofihgerior stybuss chsseming the briginel ico? i3

o Rt oF  ResoR: tueteon M amhn i iy Tovetioh i e Shbet o Mg Ee ' "

| nvent i ogisRiglddkdys “ﬁé&%&iﬁ@&ié’?ﬁhﬁo%mﬂ@éalw ifdvied1 Xeyy @) be combbdientlys P! ays
for rovidi'ng totch screen GU's and to hand-held el ectronic devices
such as aceessedbytheuses When the keybpard deomdb tatichéd by theasér imenesemiridiment ofhe

cnabt 3 ngttd iepRof. bt & Bt sty 6ol B3 e TR auRoGRing 21 B .l 1

7 of the  magnifiGbr zodedGh) sueh it 866 arka Ifils 1198 éntir® spaca eiint Was prwvideddosthend t he

controller and GU in conjunction provide a magnifyi ng functionality
that wi | ¢riginalrkeyhoas icone Altempativlyan another spapdimertaphem thedeybeard igonidr ¢ ouch
screen ' o SGIH | ses
t he sevgfraggﬁésd[ psegﬁ%" ttlmﬁgn?rgllg?x}%eﬁognfes(lja%&g&r) B%%Qlly?@%%ﬁ% féségggh%t eps with
respect just thaateaabudhleé be¢omsssdarga enougheo fitithe streen efthe@liIng f eat ures of

construction, conbjnations of elenents and aryangenent of rts ich are
adapt®d to effect Inyet m@ﬁw@@&?mﬁ% fhejavention,) Pﬁgﬁapﬁcg’ﬁé‘cf%f i ng
detail ed %b%ﬁ&%%&atﬂ”&éﬂ?bé&ﬂ%?&ﬁﬁ@& invention will be indicated
in the clains.

The invention pertains to electronic devices having relatively small displays for
providing touch screen GUI’s and to hand-held electronic devices such as remote controls and
personal digital assistants, PDA’s. The devices include a display for displaying a GUI, and a

25  controller for enabling a user to control the system through a touch screen functionality of the
GUI. The GUI provides a lay-out for each of the icons and the controller and GUI in
conjunction provide a magnifying functionality that will zoom in on the icon to a
magnification convenient for touch screen actuation.

The invention accordingly comprises the several steps and the relation of one or

30 more of such steps with respect to each of the others, and the apparatus embodying features of
construction, combinations of elements and arrangement of parts which are adapted to effect
such steps, all as exemplified in the following detailed disclosure, and the scope of the

invention will be indicated in the claims.
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3 BRI EF DESCRI PTI ON OF THE DRAW NGS  _ . The invention

I s expl ai ne%#ég t her detail by way of 'exarr_'_pl‘e and wth reference to
t he .acconpa 47awi ngs, wherei n: 3 Fi g. PQIARIIQ0256
di agram of a PDA GUI touch screen show ng a keyboard icon; 5

Fig. |Ib BRIEFOESCRIPTION OF RIPDRAWINGS1a after the user has touched the
keyboard i con at aﬁ;@d mately the letter 'H | qcation; '

Fig. 1c is a diagr mvmﬁenmpbﬁnﬂig.ﬁmﬂﬁ@iléwm@fmmmwﬁhea of

t he [ean.did ' e onl v . Fig. 2ais a
di agram 5# a ?%%D*gaé%ma%%&?\%i&@ggwe{%bh screen keypad 10 showi ng a
keyboard i con; Fig. 1a is a diagram of a PD@\. GOl towRh3crten glicingfa Keybodra i6vng

control device in Eig._ 2a when the vaol 7 . _portion of the icon_in Fig.
2a i s3touched; andFig. 1b1sadiagram of the PDApfFigs 13 gBekthe yaerdas tquched thegevi ce

N _2CCO" §aRtGrMoh of BSbrbRA B letter B RERALED DESCR PTION OF THE

PREFERRE phi cal user interfaces are
wel | known in the ®ig.. 1clis Sdiagrem éHthe PIA ofiBige by wherein thersoomed imared offthe

reference, | exanple qof a GJ with touch screen functionality.

Fi gs. Ia‘%ﬁ?ﬁ“’g‘ggm © 10 having a touch-screen GU 13 in accordance

with the inventiongigha kg of § Réinckg cbitrd] GE0cB (RS BlicHscrbit keybad S | a7 g€
enough to see its 2 functionalities, but too small for conveniéht touch
scredd achowingiadceybbard isomgl e .key. |If a user touches area 14 of the

keyboard icon 12 t resul ting display |6 is . shown i.n_Fi | b. cap
be seen fromthis 5‘5%&%&§a£@8?%° ﬁ’&%ﬁl’a{%ﬁm@ evéﬁﬁlpfdﬁ%an‘ﬁg%@gvﬂﬁ are
nmagni f i egopftsh dfahdRon in Fig. 28 ticHed! aRBiSY touch screen activation of a
single key by a fi&ger, such as the 'G key 18 or any ot her near by

key. Upon rel easi ndig-tfeshoms thegleatmrnitdevies iniaccordapdei with the invenitiont i ng its 25
activation and the GU 13 then redisplays the original icon 12. Al though
Fig. 1b shows the actual size of the icon increasing, this is not a

r equilseNDETAILED DESCRIMIION. ORTHE PREFERRED ERBBODIMENTSoN can stay the
sane size but a feature of the icon will_be magnified or zooned in on as

shown in Fig. 1c. Graphical user interfaces are pelldmowndn theash oV el 5,863,725 hereby

i nventi ong o\{!?ﬁgtelhfc}‘g refePhotAs bt ]p%%gﬁlg t%g a SUPWitR ﬁqxcﬁgﬁre%' k@%ﬁggﬂﬁg d the

features 0 n-are nagnl € uSer can nake a n of a key
or f eat ur e arRigsiflaiand &b ehe a®PDA h0 haviag asouchrspesen GIUT 3 irksd¢cordance

En U Eehemtion L R0 by B i Sl
el oat] on B, BRSSO B A redR S st MOk, AT ier
touches area 14 of the keyboard icon 12 the resulting display'16 is shown in Fig. 1b. Ascan
be seen from this display 16 the individual keys surrounding area 14 are magnified and large
enough for easy touch screen activation of a single key by a finger, such as the ‘G’ key 18 or
any other nearby key. Upon releasing the ‘G’ key 18 the key is highlighted indicating its
25  activation and the GUI 13 then redisplays the original icon 12. Although Fig. 1b shows the
actual size of the icon increasing, this is not a requirement of the invention. Alternatively, the
icon can stay the same size but a feature of the icon will be magnified or zoomed in on as
shown in Fig. 1c.
In another embodiment of the invention, when the icon 12 is touched at 14 and
30 released and the fgatures of the icon are magnified, the user can make a selection of a key or
feature and upon felease of the user’s finger, after key selection, the icon does not
automatically return the display 16 to the initial state 12, but instead the user can make another
selection. After a predetermined time period has elapsed without a key selection being made,
the icon returns to its original state 12.



In a further enbodi ment of the invention, the user can nove across the

entire keyboard by touching a particular edgé of the magnified ar ea
causi ng magMOd/s4807 on of t he next area of the keyboar dptfasoongi¥écVvi ng
a scrolling effect. In this enbodi nent o the I nvention, upon ’

original | 5 i zane g embalien of e ifTittion e it fuk e irost eentre °

predet emazmﬂd by Wuchiig DphredHedpe of the magnifid drecdiSingifagSficaba of f1d

Fig. 2a shows a renote control for a consuner electronic device 20 having a

t ouch- s acstbareznf the keybusaed thug sehieving 8 scrolling effesh| Inythig embodimankof then 23, t he

access. ARCHSRH o ssleshOifofa rinEhbh fckey BT ic58 b fh SN 3H 1B bt
keys 5ar aizegorggairthblicon ddaldreritcinaggfied antilfa prédetératined fithe petibd elapss ge
the area ,surrolu(gd{)ng tg}ggtgil nt of touch 26 as shown in Fig. 2b or

al t er natWithou} a key beigg s ay is | arge enough, all of the keys for a
parti cul ar device W] H&%ﬁ' J b . havigd'a 8
scrol ling 30, explpg??g?gﬁg\ﬁ/gé%?ﬁ&%%igﬁﬁto t gp%i\&%lg%dg‘flg%z%e ir%?uded

in the touch-screend®Wl 22nThere arel threedchnsidisplaybd: the ¥CR iconl28, the DVDitin24 dnd

i . f.the i 15, i1l .b i .. .
o S e M e R i pS iR iy et S ESRT aeasstyih <
assqpi atiedlicofHdvive thelkeydatSlacfiisibles wwahaaﬁﬁg%gﬁobvgmywﬂ vﬁil &ib?n%ﬁ' :

It will thus be seen thaf the objects set forth a anong those
appar entthe area surrounding the point ofifongh 26 s stiown in Fig. Sbeoraiteinatively) if thetdisplayeid

and, since certain.changes be. 2 nade i 0 carrving.Qut.the ove
et hod I Efotehe A1 B BEkes: B % raBicalag deVies ek s actrapblt 1hs futctionBiesn, ¢ ne
spirit agch arepsilifg 30, Eplaed HboP with regabd t0'the PHRCcdn dbo Be inchilded & theont ai ned
in the above description and shown in the acqggrganyl ng draw ngs shal |
be i nt erpmetecgntyel. jInjadditiontheigon itself can remain:the pame sizerbet afgatics efthe icon
G‘Allg/s: will be zoomed in on. | _
Fig. 3 shows a block diagram of the GUI touch-screen display 30 and its
associated controller 35 which permits touch-screen actuation of the GUI.
| It will thus be seen that the objects set forth above, among those made apparent

from the preceding description, are efficiently attained and, since certain changes may be
20  made in carrying out the above method and in the construction set forth without departing

from the spirit and scope of the invention, it is intended that all matter contained in the above

description and shown in the accompanying drawings shall be interpreted as illustrative and

not in a limiting sense.
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1. ' ‘A graphical user. interface taquch screen, for displayi ng'

control | abl e functions of an el ectroni c device, conprising:

means - for di woys4sg (35,30,13) a function in the formof an ip@ﬂ"@;’% nd
at a scale size in whi ch t he functioni S recogni zabl e by a usér but
~too small 8{ .y access features of the . function;...and means
for providi b -30) a magnified version (16) of at ast an— afea of the
i con upon the user touching the area of the. |cof

A graphical user interface touch screen, in accordanc ”l ﬂ
further 10 including: means for causing (35) the mﬁgm !/ /on
to scroll across the icon such that new areas of the icon arfe »*
magni fi ed. 3. A graphi cal user interface touch screen,
in accordance with claim1, further 1 5 including means for

rest oring (B5) the i cArgraphltd]asemﬁieﬁ'aee taclaédresn, $6 displayifig ebntrol{a8R! fh&ijons of
i cal user, interface touch screen, Iin accordance wt nh

cI aim1, fuf® ?ggn?ggm%emanﬁgg’zo means for indicating (18,35) that a
feature hasmgﬁ’fs']‘o?gﬁﬁfagﬁ% (§§3bh§ H?tﬂ{ itiction in the fdnégfanm}]cgpé %}W@t%g bigal

user interface tou o321 in clarm
has a si ze whichthe fandtiomis rmggmzfabbcbyvenser but tos stiall t6 sasilydcéess featdr@s of fhe

A PDA, np a graphical user interface touch screen (13) for
di spl aylcsg E‘{?ﬁé‘?‘?@ﬂg of the PDA in the form of icons (12) at a scale

i ze 10 Wi g ¥er b rssojoﬁuqnnté@?g%@ verkiBi 0} ot 3Pl eGstMlartLSr tRERoh ub3n the

easily access feat the ' f
user touching the area of the icon.

2. A graphical user interface touch screen, in accordance with claim 1, further
10 including:
means for causing (35) the magnified version to scroll across the icon such that new areas of

the icon are magnified.

3. A graphical user interface touch screen, in accordance with claim 1, further
15 including

means for restoring (35) the icon to the scale size after selection of a feature.

4. A graphical user interface touch screen, in accordance with claim 1, further
including |

20  means for indicating (18,35) that a feature has been selected by the user.

5. A graphical user interface touch screen as claimed in claim 1, wherein the icon

has a size of nxn and the magnified version is the same size.

25 6. A PDA, comprising:
a-graphical user interface touch screen (13) for displaying functions of the PDA in the form of
icons (12) at a scale size in which the function of an icon is recognizable but too small to
easily access features of the function;



6 a controller (35) for providing a ma_gnj_fiéd version (16) of at .
| east an area of an icon upon a user touchi I con,
such that tWwe9asemd7of the icon becomes |arge enougﬂluﬂmmmﬁ"ﬂ”ww to
easily select a feature of the function @nd thereby cént¥ol# the WDA. 5
7. : te caontrol f cont.rol.lin consuner _el ectronics
devi ce, smiFollet (159 FOF rovidiie 3 magnitied verins (16} OEpietat o sivarot 88 FomiwPoD )

whi ch digpy Rushihg el drod\sf BE iaoh,eswcﬁm&ﬁ;ecagéu 6fathe icon hec&ﬁwf laigd &Bﬁ%ﬁ@gmeof

icons (23,24,25) at a scale size in which the function of I CO

recogni 2wt to dasily select 8 fedtire of thefunétionand dearehy ¢anfolithe RPAL he function; and
a controller (35) which is capable of providing a magnified version of at

| east an area of the 10 icon upon (Fig. 2B) a user touching the area of

the iscom, such thaA rddiéte 3670l ¥br donfroilinga ddpsRAG electronics devigs, cBfiprsiag! or t he
usef to easily select a feature of the jcon by touching the touch screen.

8. - ‘agraphical useriptesfagaipuehyscreen (22} whigh displays dfenctions of the renetespntrolt | east

o, o ) gt 213437150 g A R ol 17 2
net hod Gécophiiablel big tovsnedlPtoteasily &eceks\d festrecsithe fimiction; and di spl aying on a

graphi cal user interface touch screen (13) a function of the electronic
devi ce iarcontroller BAkwhichis eapahle of prryiding p magaifind versionpkatdeasban sreppfthe t he

funghi on .| [ I : | t s v b | a
Foaty o logrF (PR 285 her Mokl afbdlof th fcon, s0h BAPUE ok 34 lekn BEGHRAS 7

| east arageeaongth fohtheiusertoleasily deloet a feature ofitheiican bihwuching thestvrch stkeehhe i con
such that the area of the icon becones |arge enough for the user to easily
access features within the area of the icon by touching the touch screen.
10. An ' ' CEWth :l2n8: : G :and
a graphiséal user %\?@? tgggﬁrvﬁi?rﬁhfcgﬁ%aﬁ scr%glr?ﬁgjﬁgtﬁlle%eﬁlglaﬁ%/&?g%éﬁgm?%a}
under cd@3,24/25pdepi¢ts a remote contnelrdeiice for apasticuisrtype efconsimerselectronicedavidel e
opti.qns (12) and upon user activation of the touch screen in a region
co i sing a subset of the options, the graphical user interface displays

- the 9. subset o njekifbddTloperating bn Slebstic deviek, 26mpfisings) -

- displaying on'a graphical user interface touch screen (13) a function of the electronic device in -
“the form of an icon (12) and at a scale size in which the function is recognizable by a user but
too small to easily access a feature of the function; and
20 providing a magnified version (16) of at least an area of the icon upon the user touching the
area of the icon such that the area of the icon becomes large enough for the user to easily

access features within the area of the icon by touching the touch screen. -

10. An electronic device, comprising:

25  acontroller (35); and
a graphical user interface with touch screen functionality (30) which, under control of the
controller, displays a set of user selectable options (12) and upon user activation of the touch
screen in a region comprising a subset of the options, the graphical user interface displays the

subset of the options at a magnified scale (16).
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