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25 Other claims define variable embodiments of the invention.

An advantage of the invention is that a user is able to easily adopt the operating rules of
the user interface because they are “natural”. The use of the device is also ergonomically
easier because there is no need to use small-sized keys or auxiliary devices, for example.

The invention and some embodiments thereof are described in further detail in the

30 following with reference to the accompanying drawings, in which:

Figs. 1 to 10 are schematic perspective views presenting examples of the operation
method of the user interface of the invention;

Figs. 11 to 13 are schematic front views of a device and data presented on the display
thereof and present some further examples of the operation method of the user interface of

35 the invention;
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interface of the invention; and Fig. 16 is a flow chart pres€ ty 283
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device 2 in his or her hand 3 and is using a device having a display 2'.
The display 2' is a touch sensitive display, and the user is able to give a
si gnal to the Hgvidde alsyhgmaegiresgntalien df apareapgemein dfidatacmdhaperationiobart .
Movenent s L Q. j y an accel erati on nmeasurenent
circuit i n%E’%lllﬁ%telép?gﬂi%wégregélr@éee?ﬁgéfﬁeﬁ&%@ exanpl e, and the data obtained
from the circuig. li5Ss atscheinraid perspediveopew af oeratmhn dffacfurtberapiplitaiohad ¢he Sene
possi bl e wa f r.ealizj t he, operati on nethod of the user interface
accordi ng t'%tglff T3 (’lfﬁ}%e'ﬁt%%rg%na%d considered in further detail below Figs. 1
to 5 présent d&Exgmnplies flotv dhhs pogsentirig apossible realizasion of titearpiesation meshod aflthe

reference Fi , . , 5d and Se, which nmay be e.g. weather
maps obt ai h%&lggrf%éraggc%?@ig?%zfl\?\g%m@garch, are browsed on the displ a%/ 2" i

in
response to mhvFigg I toc5, daserde holdegsehaniddicld/dqyigepkindiie ar berihand 8 anthés usings! ay

2' thereof, as i s.indi. , £ f. leerbde | t. bk
that he or d%VH%e nglgaa %?@é’?gf‘ t%‘le ?fsgﬁgg ?af@ocigﬁgﬂggéi "Sg?atyhll‘u?ﬁi @rg%%%rlpggr{gh{qhat
by novi ng give tisignpi toahddevice byhmressingabe display s ks pi beruhembd. Movementeobr she

is at ch 48, . i 3 a book
or ot hi el ars Abdchen BAIFactrayH REEARLNEnd oo i Elled R fifERIe01cc 8. D00
be made deisetfifariexamplguanckthe data@baineddrmn the corcuit ieutihingd i He)operadon efithehe

i tude of I ' it e '
rranged i et BARE VR Hosobld BB FILlr ho fesBRALAbRE oF B RERicBee
and i mredi atcerdiigap the inventidneare extisideagleinifortlich demd rbelsyp digh. hdo dipresenti on on

the 2s displa Furt hernore, .t may. be.arranged that a push of the touch
sensitive %ﬁa'gﬁ’ﬂcéf?éhc %e{/aé'soné)fgi‘eg‘ffﬁ%"?‘a(Sfafﬁe di splay control neans in
responge to wWWithhrefrgealto Eigahgpages 5, Sbhie, ddand 6 which ohiag bk ays. wsath¢rapapsd.
This kind qf .vi | 0 i NG iogni fi.can | of a
di spl ay naraiiidds DepliPdr £heB SEICh, HRRERRADAINERIspla§ BT eshdie FERBENE I, | 2
di spl ay 2'device 2mssatiallyperpendicutanetoghs displagd’ theedoff,aas is indingteddw armow F.Foponse

to nmovi ng i i.0: . tdalld .
per pend e e s infuo Pink B B sHEMas iR KonuBE SEW A eld ofhimorbor 1,
oper at i on andithad &y aiovingintbepil¢ he er shadeabile tof sgk laypicinrsl ab yeich heoorisherisrat eachi on

as he g agi i i ) 'mgg) nor e

cl oselé}. %%?%%%ﬁg “gil("ﬂgeﬂsc ??Sggétr@ﬂ r%lfé:fi ?Eﬁ?gﬁ?bgﬁaﬁg‘?ﬁidgg ﬂrtnhe tlz'f on the
di spl ay nethought tot ehpewsedy The spaedaf prasysing mayhke niadpdependent onguicknesapt e. The
35 functi I.QS . b rnatd v in S interface
accor di ngqﬁtgng p‘ﬁtlgca P%enr?é}gvmlér' gﬁyhet'ﬁgj"z&?%%%’%ﬂﬁ%ﬁ‘é’f‘ iﬂﬁéei Bh eo%ngmﬁgF i's
happeni ng dperaties paystsotbe amaugetoin sudhtx @iy HaATBSuifable dvitdl Do BerRET fErv@IlE087 1

t he deviceq,j i . funetion of Flgs,.l and 2 al so_he conbi ned
in the opg)ra g |%§ a%? @5‘%@%’%}0 uberr? tgee"%xcg e %eg'tn,th? 8?"%593?1%?%9“%@930?9:“ rst

br ows&@d arispldyeRurttwomere, bymaydsermsranged thet spush ofithectorett senFitiea display R gives a

advant age . i roaf:Qr i ot her
o the. faniatd R GEAEP oSty § Befss @t 55 g% 511G, Blis bRTHeC, 01
t he 5 di splisplay i$ stoppedafrhiskindwicrieta) ushafdpptiginoreesesfsignifidandy heeapacity wbale t o
t he browsi . ._automatically by selection of a desired

magni fi catdlﬂg}lag;?’gtsllng.%%f:%g@?ggzg ref erence sign 7a indicates i mge data

whi ch is si gnMithoaferdnge lakige?, antimage brethdidisplay2’ iTheomsidacget, ymege GHer di spl ay
of a nd- VJ | rge ; . it f | or
"mmge Hat Snafeh BEEER, intelBhse @rARADAIIEE] if PedigE My ot cosBiellp) | )
o the pl aperpeidicilariyltosthe dispy 2’ tterdof, dsrislindwated byyarmm Zwghis,opéiatiah aethody

Crmge 1 or AL e RRRNG {5 BT i S LORAYHE s PRI o B8R el 06
of data 7bfamoljbe, € unlimagerayoraghisely idavihgfonad abipsieedausgniﬁéatibh,e;hdhg'ag aff. It

e | pago MEBI LG BisP Y A0 s SR SERB P AGHRS e BRI n By PLEIBE 1 g

t he 135 dafimctionstdfFigwny adé 2anaydscusby akdrgativdly ivanseviaterfaee gecordimger sel ect.i on
may be reali,zed in. this way.w thout keys.by noying the device above a | arge
Vittual kegisaion. dgreby et jsito ipdistinglioh LA DapReninedngEsRgrtE O Fgving

function nmakes it possible to read full-length web pages with a pal mtop
conputer, for exanple. Wth reference to Fig. 4, in response to a quick
rotational novenent of the device 2 as 20 if around an axis forned
essentially by the edge 9 thereof, i.e. in response to swi nging the device
| i ke turning page of a book, as is indicated by arrow P, data 8a, 8b, 8c on
the display 2' is changed correspondingly, e.g. a page of an electronic

Y b1 - o o - Y v



WD 01127735 4 1 7 MAR 2003 PCT/ FI 00/ 00871 panorama picture is

correspondi ngly kept noving until noving is stopped by a push of the

di splay, for exanple. Figs. 6 to 10 present enbodi nents of AL MARSED3

i nterface of é@%invention in which data on the display is ¢ an%ed b
tilting tROUATCe. In Fig. 6, an exanple is presented in wh FRIOB0ET 5
illustrated by data D 1, on the display Z of the device ? is scrolled in
the way indicated by arrow RL to the direction to which the device is

tilted in thBeeviayid thés wat qule Bynctibh ONVFIp3. | dE2 hidl aisalbeROMblred'in fe dpbaidRVi ce

is indicated by broken |i.n nd the tjilte sition solid ljne. In other
wor da. | STASERCREHGE 5p HEE. 161 Supinbie Shiads Frf Brased Rpptieh oo bAgiepss of

rol i ng orthe wmne r@vementh Thel, ficic hdwintdgeondto @tahdeea sittableqeletiof fdriséidctingdneh i s
fully anal OQBUShtO qu e Ell 0 g‘on e uegce realtiobnshi 3 ﬁf t he real rld.
This may B Peameoacis fungfiess & 35 r of Fouiig may b4 RER o & R aTeAG™ S oci ty
i s the sgr adigplay, ier axampld, nvherdby changirsg dver frgni the zesning madetto khedstovsingnidae
initial pasjti i Mot J: .St opped by

returni ngqﬁ#eﬁa%g?ﬁ gigl)}ingﬂ%%@ by r??{épeé %%?%spg%ggkﬁgga }rlf)é]gﬁgéof a key on the
devi ce, for dndigl3erefeience sigpTeindivates imagendataiwhishtis signifieditly larger thavtheg and
sear chi ng @bjec Q . f.or . | ' ursor C
is placed ‘(?\ﬁ#‘%'htrﬁggd)sa%ﬂngp%[: gggla F?Zfl @éﬁmé@éi eﬁ%ﬁ%&%ﬁ%@%ﬁgg l?rﬁgt he way
i ndi cat ed ebsitiesrofdactidl or usgesdatdr i redporae 1o lataraltmencstenbyf e devitRin esscatinly
novi nq.from t;h AL e ection. r i .
i capea PR Sfink AR 2 AR AlichUBYahob3 aL 1S SR adka 1ok U dBy is

f or i ng achaged hoif aawbdpweyer¢e movbdablive@dtigenintage Wibrimsld biytike deagedetai®a. ti | t ed.

st at S R d8 i pier SRh 8 oL A b BRUR s lont ABFRY EReD 0

posi tion pnsh efthedisplayblt isdegicalitn ecenweplish tlenfuhétiass lof Figs. hardskeiogethet ke goi ng

I . Yol . h i i : d,
wnon i s PEELY Mdtalls Wi b3 Amifcdp SR Bllfy Sl SRRk dySgRRUALERT.
Z2. | nst hdateimthel veayodeséiteed by Figlad Mdddoven, & g audibspsedactipg may be eeabizedlinibisy

reduced, LSl il j r i d

ar avi g 208y S4eUESSEbI g deAbPRbye'a 14t YBhT R bR A RAAR Y, |
way i ndi cdesirtdimpmbersone bs ond Hhiefunotdemmakes ibposkiblgsto réad fall-lengimsved pages be
conmbi ned | f.t I device in such a way, for exanple, that
there is Wea gﬂstﬁl?]g&ﬂé\?}%gﬁ?g?&gﬁﬁ ecting the operati o% node (sq?gl ling or
zoom ng) wheMéidyreférenastto Figy 4oln responsestosequiekratatiopal movemegt pfihe devigo2 as

scrol Li ng; . i } i er to
the. zobm Laral b cHAAR, sl B e gk ORGP Fe 2RESEhnsc B RPRLIG BV T {D,
i spl ay. Geviet ikeymigg pageiof adonkyas inindiseted Dy arow B GkisiSactb e on thodisplay | n
the way desgcr,j i : n i i : i.cally
an enboi oeae S CoEpRATRGEE 4 heEloTpn heckin bodk REEAATEY BEURIRGh 2

obj ect s o@f thaewitigs ficaljrecting of toming-page Dsselestadl Gherfupctien mpy be armaniged so that g

menu 35 o I j L0 %gﬁiflf 5 L Nty :
position %?ﬁﬂgﬁgi \C}Pi (t:ﬁe)&%Hf ﬁgP@g%ggR y raggé%ﬁﬁé?%%&éla({fgh %)%jﬂgg{ﬁn E[i)éﬁ"4 stgf ect ed
whi ch2i s resphnseteamoye intmsive awingnpages afe byoweed mpretquinyly unpbiiel browsiggist 2 MAR
2003 PCT/ 7 i in the way indicated by arrow TS) the

sel ecti Onﬁ{)%ﬁ%\%&ﬂéﬂs&%&h&%pﬁ:ﬁb“ on of tilting, as is indicated by arrow
MB, and is hbrBEignbwadpplicatign is ibbsteated iDovhichanypars efdmage dste 9a farimirgia dat a
obj ect, i . i : nt of
the devi c%@%%@ﬁ%@nﬁ%ﬁt@% gwgﬁpgfar%ﬁ?lc%@%{ ﬁsP ‘?:trt\lgél? r?ggﬁg%ece to
only one @it Beminga ¢ylindrical pictwre) may be oxamiacdatotiime tls thepgratign oreshaseafay t he
ot her,ar ; -he . itois, G i.ble to
rove ot vieh PRGREE fedrARg KWL iivenfi i ARl bylnd e ERY S nBORRID, Doy
exanpl e aficiureoreabordispemtingisphericd) surfadetan in eesponse techapgipp griemation ofghelat a D

11 consi s.S;Qf | L r d t : a
xS AODEES of il i GAGHER S bon @b o RRIBOA R iy T 2
one i s adgs iobtained omihé¢ digplay 3V At theesagw: time stbppingland goemingtof therioagh may e ndow
formed by, j L M , j d, it
may be seth gg?%gi tg'jg/ kt%ééiﬁsscngﬁgﬁc{%gyﬂgxﬁdyﬁ%g:og%ﬁ%aé&?%ﬁ%%ﬁigpgmd@ %wgr abl e
f unctison motajeddy givingiazwch witb@ rsovenieat of tha st daeitoof dasised digectine, Wear¢hydhe
laterally, it is tilted to a direction to which one desires to nove on the
dat a.




Fig. 12 presents a further enbodi nent of the user interface of the
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keys 21, 29ispia% Q‘Bg@ﬁ‘l’c‘he devi ce the operation of which may correspond to

the operati onFpk. 4 el preicANEMBAdimeiiaWF the User indsiface bhthetRadbBvAicldadal 9s.
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specifications, is able to realize the operation of the user interface according to the invention

30  with reasonable efforts.
In small-sized data-processing devices, like palm-top computers, with prior art
hardware technology, it is not possible to realize operation systems and applications with a
capacity and usability which were even close to the level reached by larger data-processing
devices, like desktop or laptop computers. It is also impossible to include conventional
35  storage means, like hard disk, floppy disk or CD-ROM drivers, in hand-held devices. A
solution of these problems may be a two-part data-processing device wherein in a hand-hald



6. An operation nethod of the user interface of a hand-held device
according to claim1, characterized in that the operation net/JodAR yogsher

i ncl udes wp oppe38t i on node in which in response to tiltingHe Iééga.ndevi ce
(2) away froma user data (D3) on the display (2') is enlarge ? and /
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magnitude of the acceleration specify the movement which the user gives to the device. TD2
sets a longer time expiring of which stops changing data on the display if no other causes for
stopping appeared. At the time of expiration of time TD1, the prevailing acceleration vector
is measured in phase 13. In phase 14, it is examined if a detected vector is a defined vector,
20 i.e. if it is corresponding to any movement defined in the operation method of the user
interface. If not, the operation returns back to the beginning 10 and phase 11 to monitor
accelerations of the device. On the other hand, if a vector is a defined vector, data on the
display is changed in phase 15, e.g. is browsed, zoomed, etc., according to a corresponding
algorithm. As is described above, e.g. determination of the browsing speed of data on the
25 display on the basis of the magnitude of an acceleration vector may be related to this. In
phase 16, it is also monitored at the same time if time TD2 is expired. [f so, the operation is
forwarded to phase 19 in which changing of data on the display is stopped and the procedure
is finished in phase 20. If time TD?2 is not expired, it is monitored if any opposite vector to
the detected defined vector or any other stopping signal, like a push of the display, appear in
30 phase 17. If an opposite vector or a stopping signal are detected in phase 18, changing data
on the display is stopped in phase 19 and the procedure is finished. If no opposite vector or
other stopping signals are detected in phase 18, the operation returns back to monitor above
mentioned issues.
The operation method of the user interface of the invention may be realized also in
35 other ways than by utilizing acceleration measurements. Any technique by which changes of
place and position of the device may be measured may be applied. A solution which may be
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39%4.0% distance and relative movement, changes o place movemcnt and position of a device may

10  be detected.

The invention may, of course, be realized in various ways. It may be contemplated, for
example, that for making detection of a defined movement more reliable, an acceleration is
measured many times within a short time window, and a defined movement is detected if
any one of the measured vectors meets the requirements for detection. Naturally, also a more

15 complicated analysis of a movement based on successive measured acceleration vectors may
be contemplaed. A movement of a device may be detected also with an arrangement, for
example, in which distances are measured between transmitters and receivers placed in the
device, on one hand, and on the user, on the other hand.

A user interface according to the invention may be realized according to use and

20  necessary features of a hand-held device as a suitable combination of the embodiments
presented above, the user interface including several operation modes in which the same
movement of the device may correspond to different changes of data on the display. As is
stated above in relation to some embodiments, there may be a key, for example, on the
device for selecting different operation modes.

25 The invention may be varied within the scope of the accompanying claims.
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$10% () - c 9306 ng)cﬁ oty% data o ?ﬂ@&?ﬂ’lay s70Af3Mred so that a movement and a

corresponding change of data on the display have a cause-consequence relationship which is

analogous to cause-consequence relationships of the three-dimensional space of perception
10  and action of a user (1), characterized in that the operation method includes an operation
mode in which in response to tilting (T6, T7) the device (2) data (S1, Cl1, ..., Ci, ..., Cn) on

the display (2') is browsed (M4) to a direction corresponding to the direction of tilting.

2. An operation method of the user interface of a hand-held device according to claim 1,
15 characterized in that one or more of the following features are further included in the
operation mode: '
in response to turning (T8) the device a stack of data (S12) from data arranged
virtually in stacks (S11 - S18) on a circle surrounding a user of the device (2) is selected
whereby the stack (S12) is browsed by tilting (F1) the device into the direction of the stack
20 (S12) and away from it, respectively;
in response to moving (Z) the device (2) forward or backward perpendicularly
to the display (2') data (6a) on the display is zoomed larger or smaller, respectively;
in response to moving (N, E, S, W) the device (2) essentially in the direction of
the plane of the display (2') thereof data (q) from data (D11) larger than the display is
25  selected; and
in response to having a cursor (C) placed on the display (2’) and moving (N, E
S, W) the device (2) essentially in the direction of the plane of the display (2') thereof the
cursor (C) is moved against the movement for selecting data (O1 - O9) on the display as if
by moving data on the display in the real world below the cursor keeping its place in the real

30 world.

3. An operation method of the user interface of a hand-held device according to claim 1,
characterized in that the operation method further includes an operation mode in which in
response to swinging (P) the device (2) like turning page also data (8a, 8b, 8c) on the display

35 (2" is changed in the way corresponding to turning page.
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104i beFde Ilrav&'g'ned in that the operation method further includes an operation mode in which in
response to tilting (T4) the device (2) selection of data (D5) on the display (2’) is moved

(M3, D9) into the direction of tilting.

6. An operation method of the user interface of a hand-held device according to claim 1,

characterized in that the operation method further includes an operation mode in which in

response to tilting (T3) the device (2) away from a user data (D3) on the display (2°) is

enlarged (Z2) and / or in response to tilting (T4) the device (2) towards a user data (D4) (2°)
15 isreduced (Z3). '

7. An operation method of the user interface of a hand-held device according to claim 1,
characterized in that the operation method further includes an operation mode in which
displayed data is a desired part of a panorama picture (9a) and in response to turning the

20  device (2) displayed data (9b) is changed so that the change of the viewing direction and the

displayed part of the panorama picture (9a) correspond to turning.

8. An operation method of the user interface of a hand-held device according to claim 1,
characterized in that the operation method further includes an operation mode in which
25  displayed data is a desired part of a panorama picture or 3D image data (R1, R2) 3D and
data (D12) describing a thing is placed in the image data and in response to turning the
device (2) both the panorama picture data or 3D image data (R1, R2) and 3D image data
(D12°,D12") are changed on the display (2°) to correspond to the viewing direction (Al,
A2) corresponding to the orientation of the device (2).
30
9. An operation method of the user interface of a hand-held device according to claim 1,
characterized in that in response to stopping or significant slowing (18) of a movement

changing of data on the display is stopped.
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