WO 03/ 036457 PCT/ US02/ 33805 METHOD AND APPARATUS FOR ACCELERATED SCROLLI NG
BACKGROUND OF THE I NVENTION Field of the Invention [0001] The present

i nvent i onwoedsaBes7general ly to a conputing device and, nmG/psRB8s08] arly,
to a handhel d computing device having a rotational input wunit. Description
of the Related Art [0002] There exist today many styles of input devices
for performng operations with respect to a consuner el ectronic device.
The operations generally correspond to noving a cursor and meking
selections on a display screen. By way of exanple, the input devices may

i ncl ude buttons, METHODEAND APPARATHES FORCACUELERATED SCROLLINGIS, | oy
sticks, touch screens and the like. Each of these devices has advant ages

and di sadvantages that are taken into consideration when designing the
consuner el ectronic device. In handheld conputing devices, the input
devices are typically buttons and switches. Buttons and switches are
general ly nmechanical in nature and provide [imted control wth regard to

t he novenent of a cursor (%ggghg@!@%ﬁ&hémlgn?lgﬂakl ng of sel ections.
For exanple, they are gener e cursor in a

specific diregcti,O0 e..q. rrow keys) or to nmaking specific selections
(e.g., enter,E'ec!glo té? Iﬁ‘d%@" etc.). In the case of handheld personal
digital assist s (PDAs), the input devices tend to utilize touch-
sensitive di anaﬁaﬁ sc hfeﬂiesemﬂmen %ﬁa"eﬁﬂﬁﬂ?r@' o compyiing dgyiceand,

sel ection onpidig pakidiliay, 1§ BaRahdhelPebMbltisy dblRetHavirlda PolaR6hal jAPut he
screen using a gty usﬁ%slr’ finger. ﬂ0003}) Iﬁgportabl elﬁtgg?rputi ng dleelijces such
as | aptop coupiiters, the input devices are commonly touch pads. Wth a
touch pad, the novenent of an input pointer (i.e., cursor) corresponds to

the rel ati veDeseeiptionsobthet RelatedArs -1 WO 03/ 036457 PCT/ US02/ 33805 fi nger
(or stylus) as the finger is noved along a surface of the touch pad. Touch

pads can al spouR|e artsstbesistendnidng sijled blhpte tegibesfempafanifg
operations with respect to a consumer electronic device. The operations
generally correspond to moving a cursor and making selections on a display
screen. By way of example, the input devices may include buttons, switches,
keyboards, mice, trackballs, touch pads, joy sticks, touch screens and the like.
Each of these devices has advantages and disadvantages that are takén into
consideration when designing the consumer electronic device. In handheld
computing devices, the input devices are typically buttons and switches.
Buttons and switches are generally mechanical in nature and provide limited
control with regard to the movement of a cursor (or other selector) and the
making of selections. For example, they are generally dedicated to moving
the cursor in a specific direction (e.g., arrow keys) or to making specific
selections (e.g., enter, delete, number, etc.). In the case of handheld
personal digital assistants (PDAs), the input devices tend to utilize touch-
sensitive display screens. When using a touch screen, a user makes a
selection on the display screen by pointing directly to objects on the screen
using a stylus or finger.

[0003] In portable computing devices such as laptop computers, the input
devices are commonly touch pads. With a touch pad, the movement of an

input pointer (i.e., cursor) corresponds to the relative movements of the user’s
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nore taps are detected on the surface of the touch pad. In sone cases, any
portion of the touch pad nmay be tapped, and in other cases, a dedicated
portion oWwdadstssuch pad may be tapped. In stationary devirEaIUBDGEB08S
desktop conputers, the input devices are generally selected from keyboards,
m ce and trackballs. Wth a nouse, the novenent of the input pointer
corresponds firgerifer stylus) asehatingeristraondd tlvngssdacsof the toaeh padves t he

nouse al ong surface. Wth a trackbal|, th venent of the input pointer
corr esponds qulfhga«f%pgm ?}F'é’ Wﬁ%@@e?é?%dlﬂ“ en ﬁ@n&sa YiSgEeRR Wihep fng: s IOt he

ball withi i g, ' b ge I bl ude
one or m)rtra}n gh{%s odrégn% F?gﬁgg%%ﬁgkﬁﬁké%ﬁégp&aﬁgrcg(%lﬁ:g’ 4[3%04] I n

addi ti on to ortioniafighe touech pad mayrbentappednasd imdtheslcases,andedicated r espect
to a Gaphical .User. Interface, (GJ resented, qn a display screen, the

i nput  devi cd0THaY oéltg%_iofﬂcl d?/@%'(‘l?é'et?’e %@pggr dF ﬁt;)ippgggdtlawge%pggy 8 screen in
the hori zontgdskidp ¥6HpUtaS, i iApli @dced afe §XmeTalIP selRcBIUFEMTRYbbAFIdIde a
scroll wheel that allows a user to sinply roll the scroll wheel forward or
backwar d t o pinef andriracklealist |\ aamouse. thermeaxrmentoef, thedopw gearter may provi de

ner 11 nger 109Ny R ap S ol ERGInGIfE 8 e Bolleg B hE JREPMIBSIAE "6l

devi ces may mbase idlieaOtfaser lith adrackbalahe zamiethetisf theinputPoirster ol |
bars that are displayed as part of the GJ . Using this techni que,

scrol |ing i sconegnanasripdae hlafiva mavemenys cha hallastthgoiser setatrretnethall desired
scroll bar, ' h L : | bar by
moving the WETHEF Bolfin BT HibS and Htkbalt AEvicBRReBIARInC G BRI oy 1 or
vertical scmoléd botions forrmakiagsetbotiens ionrthéldidplaypadreenght ) for hori zont al
scrolling. [0005] Further, consuner electronic products other than

conputers, sjopp4]as |16 additRpstotaloaniy st pointérePolanentsearsd ssldctiomgpaith- di sc
(CD) players, have used dials to enable users to select a phone nunber, a

radi o frequeiespechion Srapaicat Usedpterfacez'dl) pepsented pa a digplayAargen.a

LI oo ALELel 380 LOBRNB e bl st o

resol uti on nivantesrizemitaleoraetlical dirtetions? M) &AMBIE4a MASE WS 2MAEE8Oa
scroll wheel that allows a user to simply roll the scroll wheel forward or
backward to perform a scrolling action. In addition, touch pads may provide
dedicated active areas that implement scrolling when the user passes his or
her finger linearly across the active area in the x and y directions. Both
devices may also implement scrolling via horizontal and vertical scroll bars
that are displayed as part of the GUI. Using this technique, scrolling is
implemented by positioning the input pointer over the desired scroll bar,
selecting the desired scroll bar, and moving the scroll bar by moving the
mouse or finger in the y direction (forwards and backwards) for vertical

scrolling or in the x direction (left and right) for horizontal scrolling.

[0005] Further, consumer electronic products other than computers, such
as cordless telephones, stereo receivers and compact-disc (CD) players,
have used dials to enable users to select a phone number, a radio frequency
and a specific CD, respectively. Here, typically, a limited-resolution display is
used together with the dial. The display, at best, displays only a single item
(number, frequency or label) in a low resolution manner using a character
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generator LCD. In other words, these devices have used single line, |ow
resolution LCD readouts. [0006] Thus, there is always a need for inproved
user inpuwodswisess that facilitate greater ease of use ofpcaoingpatszsey

devi ces. SUMVARY OF THE | NVENTI ON [ 0007] The present invention relates to

I mproved approaches for users of conputing devices to interact with

gr aphi cal usgendratarliGldedn ofherovards dihake dswicesdamviedssesigingledideblova user vi a
a user input de V|tde accelerated scrolling. The accel erated
nature of th&>8 '8P|Lf‘2‘§r§ﬂ Bi'®s users to scroll or traverse a Iengt hy dat a

set (e.g., i faster and with_greater ease. anou

Socet or ot orkTDPEY! adiiiBatnest o SR tesd i Resied 85 inpatde iR
performed baggfitse gfr@éte?%%@é o@fuséfaﬂcbﬁ{p%&.hgrb@v.dé%.er action. In one
enbodi ment, the rotational user actionis Transfornmed into |linear action
wth respect to a graphical user interface. The resulting accel eration
effect causes the linear action to be enhanced such that a | engthy data

set is able to be rapldlytr nd features of the
i nvention will become apparet pe of corrputl ng

device can v I nventjon i art IarI I-swted use th a
1o & pl ayer (B90TB 0| ThEHEYes ﬁofe'm'%ﬁori teélfwmp RPTPRACRSr S s

i ncl udi ng asco@pBhd a8vicey % ﬁﬂéra‘é@Wﬁﬁ%raﬁﬁiEéI@ééﬁnteﬁéé@@' A%tétﬁﬁ‘fal user

i nterface, or corrpu er readable nmedium Several enbodinents of

i nventi on aractitinssuppied byseLser ViRGDOSAT ingUtderdehoan provide ra@celerajed hr ough

Phe acts of : SwelbB.i iy aCRTraERr RELE A T sroBob B Blles Ve SR Shat “Ccer
i nput; det er{avérae aal@ngﬂﬁﬁdlﬂéaiew@? flléﬁbﬂterﬁQ)Wa@te?lah@l With gheateoéage.onal
user input; nodifying the number of units the acceleration factor;

det er ni ni ng Ah@ario rqf|aeﬁelefattqnbpr@atd@d§an %@@Efoﬁ’ﬁe heusResEVeeiagRber of
it d f 0 hod
For ser ol i naf P pERAhES pASEl RE!eel of e 1i18liGnd tser aGhidtOln B 8, TP "

el ectronics dmbbd&nemdweerdlanbnmmreeoécmdrelswramﬁcbnnwd |nrh@lm%9ctmm widast t he

acts of: receiving a rotational user in determ ni an -
respecEJ to a graphical user interface. pjﬁ\e resulting accquratlon e?ffect causes

the linear action to be enhanced such that a lengthy data set is able to be
rapidly traversed. Other aspects and features of the invention will become
apparent below. Although the type of computing device can vary, the

invention is particularly well-suited for use with a media player.

[0008] The invention can be implemented in numerous ways, including as
a method, system, device, apparatus, graphical user interface, or computer
readable medium. Several embodiments of the invention are discussed

below.

[0009] As a method for scrolling through portions of a data set, one
embodiment of the invention includes at least the acts of: receiving a number
of units associated with a rotational user input; determining an acceleration
factor pertaining to the rotational user input; modifying the number of units by
the acceleration factor; determining a next portion of the data set based on

the modified number of units; and presenting the next portion of the data set.

[0010] As a method for scrolling through portions of a data set associated
with a handheld electronics device, one embodiment of the invention includes

at least the acts of: receiving a rotational user input; determining an
-3-



WO 03/ 036457 PCT/ US02/ 33805 acceleration value pertaining to the
rotational user input; and scrolling to a next portion of the data set
based on woO i3@aets7t he accel eration value. The accel erati acvedoasssspeci fi es
a degree of acceleration associated with the rate at which the scrolling

t hrough the portions of the data set is to be achieved. [0011] As a nethod
for scrolli mgceleratiarnvaloetpestaining ta thiataiatimtal assoiripat;eand sdéroling thandhel d

The acts of NobbBRoN) ASHRAPPOPRIEt QR AL ISaLine el A b Eiher or - not

to provide aEeglepadin Oélué’istp@cffi%%e@édgr%@ dthrcerratidrPasdoditted withote ratend
scrolling to a next portion of the data set in either an accel erated nmanner

when t he detaémtich the serollingithessightthe periensetthesiata set is tadbegaeiewed, or in
an unaccel erated manner when the determ ning determ nes that acceleration
is not to fe0ptpvi Asch meditddfor Asrallingethnoaghi portioosdifla dajatset asgociptad i ons

of a file, one enbodj t. of the invention includes at . |east the acts of:
recei vi ng a"Hﬁ'hﬁ&angkggﬂ@?gtr??'ﬁﬁgeg'cfeofQ‘Pq%gﬁﬁmaoﬁHU?nﬁ%f\;}"sé?V%‘gP@r mning a
speed of r Otiﬁtgllﬂ?s bPledsPthd Qét@tdfﬂ@%biviﬂgﬂﬁ%ta%ﬁél%er%ﬂﬁltyd@@rrﬁﬁﬁﬁé eration
when the speed of rotation Is greater than a speed threshold; renoving any

accel er at i owhathagoanel fogqerovideraackierafieewithgespentie it rotatipra diseh éputhe

speed t hreshol d; di f.ying the nu r 0 i [« C ] e
accel erati Orzﬂncﬁcrgﬁgg té@t rggﬁp&nh%"gFWchiatggpi ﬁ@{ﬂﬁ@ﬁ%@&%ﬁ%ﬁﬁ%ﬁ%@n t he
nodi fied nuifgsn e detehmining deramHsy thag attslerrivh i9e be@rowtied her infar e.
[0013] As a portable nedia player, one enbodi nent of the invention

i ncl udes at Unsgselerategimpaper Wher the determining detarainemtial ageRleEatiortisr each

of a pluralj f jaJtens; a display screen that displays a portion of
t he nedi a i'ioéﬁ%%&@%d? ; a user input device that enables a user of the

portabl e nedi | ayer to.at,least scrgll through the plu i A I a
items usi ngclga%fat %ﬁrﬂamet@?ﬁ hfr‘?c\gﬁ"ﬁ%g ﬁESB%Wﬁ "Ph@%@&rgﬁésmmgfe“\?g@g; and
a processor dihaé ifleitioRiinGided af Rizet fe S6t6 O rebgivaiyta hdkbeief enits fieen a next
portion of the nmedia itens to be displayed [0014] As a nethod for

di spl ayi ng @@ pafational inputdevies; determiaing a sregd etyolatian B thy relatianaledi a

player, the e & REVSHoIAY 'SA0eRritfinlh8l fhe 5084 ofiothfish is greater than
a speed threshold; removing any acceleration being applied when the speed
of rotation is less then the speed threshold; modifying the number of units in
accordance with the acceleration, if any; determining a next portion of the file
based on the modified number of units; and presenting the next portion of the

file.

[0013] As a portable media player, one embodiment of the invention
includes at least: a storage disk drive that stores media content for each of a
plurality of media items; a display screen that displays a portion of the media
items at a time; a user input device that enables a user of the portable media
player to at least scroll through the plurality of media items using a rotational
action with respect to the user input device; and a processor that determines
a rate of scrolling and thus determines a next portion of the media items to be

displayed

[0014] As a method for displaying a portion of a list of media items on a
display of a media player, the media player having a rotational input device,

one embodiment of the invention includes at least the acts of: determining a
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one enbodi nment of the invention includes at |east the acts of: determ ning
a -4 WO 03/036457 PCT/US02/ 33805 rate of turn of the rotational input
devi ce; owmoe3msew7a | ength of the list of nmedia itens; detcarvsoni3ssysa next
portion of the list of nedia itenms to be displayed based on the rate of
the turn of the rotational input device and the length of the |ist of
medi a it ens;ratendf ttirs of e rojational meput devics; ohtainingleelengtht obtheristiiohmedians.

Jret hod .f or. di spl ayj ' f a li. ' di spl
L2012 comprtBitE kst R B Pt P Mmoo =
device, one,EAH fRNatebf theturA \¢f Md Riadicledl isiaR divideeasd tHdienged of of :

determning an indication of turning of the rotational input device,

det er ni ni ng thediekef pedia temsoand Hisplaying Bte nextrapriien pbthg ligbchnadidased on
t he indi cat iifer?‘g%f turning of the rotational input device; and displaying
t he next porti of the list of itens. [0016] As a consuner el ectronics

product, ongoenspdi vend nwsthdd éor displapingenpomiohudeslistof iteaston a didptayage di sk
that stores a plurality of media itens; a display for displa in\g a first
portion of tmeomputlagidéqusas thaeerputinggevigg dayingarotafignal Igew% ¢hat
enables a u Ilqﬂgﬂ r: QA : : I

t hrough a Iis(‘Js:ﬁe %’?"b{"ﬁg"% uraﬁlétlg\%orﬁfbmg@galé? Sﬂ&sﬁ%ﬁ%?’gaﬂ%mw gh

user - cont r olihdidation of tumaigeof thedotationatiepabdevitbedgiennimirgpa negepertionnes an

of modi o i | GHNRNAL eLiRBE 1 he dgeUeR PagrLon bR MCHIAR ARG Rl oy n
second port ! Bfatinal fHhut debiee! bitd Wfispifih@ thd ABR: poien oP B listibffemsrecond

portion of the plurality of nmedia rtenms"within the list of the plurality of

e 21 eTS {0b18FPEAERCof s beASbnkNDrUaRe SRl leReah o and

the acceleration factor. vantages of the
i nventi on wiihvemtrpimeludgspstrieadt: rstonagbelisiothab etorgs dqilaialigdofdaediai pt i on,

of " exanpl o HHENGr2 ABALET SISHHENS A TTSrRYBAN Of §1a/BRbaits Sh A iaTS0D/ 33505
and a user input device that enables a user of the consumer electronics
product to at least scroll through a list of the plurality of media items in
accordance with a user-controlled scroll rate; and a processor. The processor
determines an acceleration factor for use in scrolling through the list of the
plurality of media items and causes the consumer electronics product to
display a second portion of the plurality of media items. The location of
second portion of the plurality of media items within the list of the plurality of
media items is dependent on at least the user-controlled scroll rate and the

acceleration factor.

[0017] Other aspects and advantages of the invention will become
apparent from the following detailed description, taken in conjunction with the
accompanying drawings, illustrating by way of example the principles of the

invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0018] The present invention is
illustrated by way of exanple, and not by way of limtation, in the
figures oWwadsm3asconpanyi ng drawi ngs and in which |ike rafcaresvesssosneral s
refer to simlar elenments and in which: FIG 1 is a flow diagram of scroll
processi ng according to one enbodinment of the invention. FIG 2 is a flow
di agram of |ist navi gati BRIEFI3ESSRIBTH2N K THE DRAWINGSer enbodi nent of
the invention. FIG 3 is a flow diagram of accel erati on anount processing
according tjoodsy empedireesht inlentivn isriestidted by Wdy: ofiesaampplef Ieur)(slvmbt byr am of
accel erati on anount processi ngl according to another enbodi ﬁf t he

i nvent i on F\‘IV@/ Ogl'nﬂaﬁo'ﬂ’éﬂrtag gHERS Qfdhg@ceprPaNY B YaWings @ ‘é’ i¥8cor di ng

to one %T%g%reﬂke%hu?nérgmtférqe'suﬁ“%elén"le%t@aﬁaw ram of next

portion det er I'on processing according to one ment of the

aceor dance i th i LRIPREROBHT phdB Bibtesho SRR BERETL oocti ve

di agram of aempdtmentadfehe invertionr dance with one enbodi nent of the present
invention. FIG 8A is a block diagram of a nedia player according to one
enbodi ment of t hepjEVeR!4 46w cﬁé&ar@@f figt ravijtiok ﬁbé@g@g a&c@\rdﬁm@ut i ng
system according to one enbodifent of the 1 nvention G shows t he

medi a_pl ayerandthsr enbpeirhentef thedavenjion. user in accordance W|th one

enbodi ment of the invention. FIG 10A is a flow diagram of user input
processi ng accor dFi@ 3 s @flew cﬁa@mﬂh obaccalératibe anmwnitirocessitg E@8IBR6457

PCT/ US02/ 33805 FIG, 1.0B ow dl agram of user input processing
according to© a?ﬂﬁﬁ@boéiﬂfﬁﬁaé ?lfetﬁ? IBYention- i nvent i on.

FIG. 4 is a flow diagram of acceleration amount processing according

to another embodiment of the invention.

FIG. 5 is a representative acceleration state machine according to one

embodiment of the invention.

FIG. 6 is a flow diagram of next portion determination processing

according to one embodiment of the invention.

FIG. 7A is a perspective diagram of a computer system in accordance

with one embodiment of the invention.

FIG. 7B is a perspective diagram of a media player in accordance with

one embodiment of the present invention.

FIG. 8A is a block diagram of a media player according to one

embodiment of the invention.

FIG. 8B is a block diagram of a computing system according to one

embodiment of the invention.

FIG. 9 shows the media player of FIG. 7B being used by a user in

accordance with one embodiment of the invention.

FIG. 10A is a flow diagram of user input processing according to one

embodiment of the invention.



FIG 11 is a flow diagram of user input processing according to another
enbodi nent of the invention. FIG 12 is a block diagramof a rotary input
di spl ay swsx®m36437 accordance wi th one enbodi nent of the IROTAURIROBRO5

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0019] The present invention relates
to i nproved approaches for users of conputing devices to interact with
graphi cal user i iRI€x f18Bds.a flow disgramnaf uses iput pecodessirgupgiardiigdp a user via

a user input device can prqvide accel.erated scrolling. The accel erated
nat ure of tt?é‘%'&‘?r(ﬂmpﬂ@m‘gﬁ{g&fg%e UWERYOR.o scroll or traverse a |lengthy data

set (e.g., list of itens) faster and with greater ease. The anmount of
accel eration proil@ed1dam w gagramaidisen inpud Percassig:RGRPEdING 1 Fosher

performed b 8 e q { 4 he rotational user action. In one
: 0 . fﬁ'ﬂ?[eﬁ eftion."¢€ . . :
enbodi nent , [2) rﬁlea ional user action is transforned into |inear action

with respect to r,aphi_cal er Interf . . ' cel eration
ef fect causes tr@qqi12éaﬁc@8?k§l?g{%’ﬂb° ae@ﬁ%%égﬁﬁsﬂgﬂg#%g%ﬁ engt hy data
set is abl e 4@okfandeAnitis bvietenbyeiigent ofiHeshvesiect s and features of the
i nvention will become apparent below. Although the type of conputing

device can vary, the invention is particularly well-suited for use with a
nmedi a player. [0020] Enbodi nents of the invention are discussed bel ow with

reference to FIGs. 1 géﬁAlLﬂgﬁGRfﬁ‘ﬂéﬁ\lélFi'i'ILIEqNVEN'h@Ni” wll readily
aﬁpr ec:c atgﬁrt hat ]Ege d refn w respect Lo .
t hese fi , ,

these |1 m t A0 EhodRaiiEaB BBt ioRERRBS T RinfolBy BRFERARS BFLERSRo =Y r
processi ng ldYmpatiy déviees o pteracenith graphitalafset irteifavest Acotatidhal sserol |

processing 100 assists a user in scrolling through a data set. The scroll
processi ng IABoONRUPPAEH\pYr&BSR b8 ajuser NPy dayice ¢ pravi %%%eg%riaé?cgd with a

rot ati onal 1 np ' | aral ' anount
of rotati Qngﬁ% (?érlll)'b/@neblﬁ'? %&(&éég?%atﬁﬁev%g%ﬁ?lﬁng’lragégfeé%ﬁ% t%(Ir)é)g) %E)r'? g'?) ironal
i nput devi cetravefs¥\@ 18R¢HYEIET sBOF.4/SLY FIkdas) fasier 2hdNeit gremteraeass. er at i on
factor is determned 104. The accel eration : .
The amount of acceleration provided can be performed in successive stages,
and/or performed based on the speed of the rotational user action. In one
embodiment, the rotational user action is transformed into linear action with
respect to a graphical user interface. The resulting acceleration effect causes
the linear action to be enhanced such that a lengthy data set is able to be
rapidly traversed. Other aspects and features of the invention will become
apparent below. Although the type of computing device can vary, the

invention is particularly well-suited for use with a media player.

[0020] Embodiments of the invention are discussed below with reference
to FIGs. 1 - 12. However, those skilled in the art will readily appreciate that
the detailed description given herein with respect to these figures is for
explanatory purposes as the invention extends beyond these limited

embodiments.

[0021] FIG. 1 is a flow diagram of scroll processing 100 according to one
embodiment of the invention. The scroll processing 100 assists a user in
scrolling through a data set. The scroll processing 100 initially receives 102 a
number of units associated with a rotational user input. The number of units
is an indication of an amount of rotational movement a user has invoked with

respect to a rotational input device.
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factor is an indication of the degree of acceleration to be utilized with
the scroll processing 100. After the acceleration factor is determ ned
104, the waondses6450f units that are associated with the rotrtl/gsvaBsseser
input is nodified 106 by the acceleration factor. In one enbodi ment, the
nunber of units is nodified by nmultiplication with the accel eration ,
factor. |In §e®22jus Nekkmrnadoetbraton factortibeletemtived d04unihesacceteragonodi f i ed

[ [ t . .1 Q023]  Af t th .of its.h i,fied
106, " next TP isgi BYICaARG 4140 9Bareq RLActEausn P Be rBIfe AR TBe R an be
determ ned 108 100, Are R dEddISttiBH ThStor &f détBirhmhedAUE thé AuRdEr
portion has been determned 108, the next portion of the data set can be

present ed 10unity thatareygssopiatetbwith the retaionafuseninpidismasifiegs @ bxt ed wit h

‘ot atf onal (RS POPRIptHton Felsh. T B sd et e MRBGTEH il s FURYL 1 <ot

can be preseptadiiphéatioh Whe thes atcdlgrationrasior.nth vadousetkier paidddiments, t he
data set on a display device. In another enbodi nent of the invention, the

next porti othenuner @fugits sandhenmpdifigdds ¥ariads oeriwaYshe user by

di spl ayi ng xt |0 ' ; S b

di stincti veﬁ@s%ﬁe d'lo‘gg !: %Hfuﬁ%'ﬁ%F qusrgfsta@%%s%%*%ﬁ@@%dgb}??gip ggfp?rﬁlgmotfhe

ot her itens.thé datd séf thatixt being serdiledithmigh damebardetermined 608 basetondat a set
can be presented 110 to the uyser pl.ayi ng, or .executin file. After the
next porti okh@Mmadiiediarmbeso Hﬂgs-b&‘ﬁe tggé@glhf’%ﬁ'oﬂi'tﬁs Qq% 3%TP<5W“ ocessi ng
100 i s conpl m t ) NPydi | eat
for each rot138?})lflé;ﬁeuser |Pﬁ%‘8@-’é9{j%g2§ﬁi Cﬂ@%{e‘%)b'ieﬁgh%gﬁfg' ?}4%1@?]%@!‘1%{1 SRP
rotational ysetion opthig datheset assoeiatedomith the sdrotl processing 100 inpieseotass. |t

houl d be noted that the rate of .rotatjongl i nput b ]
2ol ut o' i n e user FrattianeRd he relticalust Tinyt it Bhe S odmetdhe oo
not be an agirc]égfbomﬂrp&ﬁﬂ% a5 48t c%’h‘bteﬁﬁé%&wtéﬁ 130a64Ré USETr BY ARplayiied tiee t hat

IS proporti to or influenced he rate of rotational user in

[0025] A datrexé portion ofstbe daia sehoperdiaplay deyice. Jaranetharanbodineste ﬁat@!mpl e,
LR o £ punfaeTE e bt aioh 8 e it g bion BB o B AP
video fil e,digslayifigdRedxeportioh ¢fitke elatsetmith at ldaet daé dteredistinctiviety or
considered a sequential data set because the data within the set is often
sequenti al . digtingusshly displayed (e.g., highlighted) from the other items. In still another

embodiment, the next portion of the data set can be presented 110 to the user

by playing or executing a file. After the next portion of the data set has been

presented 110, the scroll processing 100 is complete and ends. However, the

scroll processing 100 will repeat for each rotational user input.

[0024] Here, the faster the rate of rotational user input, the further down a

list the next item becomes. It should be noted that the rate of rotational user

input can be relative or absolute in nature. Still further, the rate of rotational

user input need not be an actual velocity value, but could be a count or other

value that is proportional to or influenced by the rate of rotational user input.

[0025] A data set as used herein pertains to a set of data. As one
example, the data set can be a list of items (e.g., a list of songs). As another
example, the data set can be a media file (e.g., MP3 or other audio file, video
file, or image file). In one embodiment, the data set can be considered a

sequential data set because the data within the set is often sequential. For



WO 03/ 036457 PCT/ US02/ 33805 exanple, the songs in a list are arranged
sequentially and the data within an audio file are al so arranged

sequent i aMoy3/peB26] FIG 2 is a flow diagramof |ist navirgaruse/3gaoecessi ng
200 according to another enbodi nent of the invention. The list navigation
processing 200 initially determnes 202 a rate of rotational user input
(e.g., dial example, fiiessongstinta lishare asanged setuestigilycanidithe datawititin éser
interaction with Fel rota}tional jce. Alist length is then obtained

. I nput dtev
204 and a c @IS FERISA A ROIPH SEAMENTQIWent i fi ed. Typically, the current
It Is the it in the list that is bei, di spl d. I nbodi t,
e e bR | IS Shehesali P B o S8R SR
from ot her it iRl drhBodiiiint cf fe fivnfioll ThaMRPHAYYatich BRICRKSHg 309271 A
e | to be e

next itemint 'S i splayed I's then determ ned 206 baSed on the
rotational usiéially dptermifnds202baate oftotatiorzd 6serf inphit(egxdidltem).i dhehe | i st

can o 0 b (ERERIEDLaF B b PR R HAERAEA Sl bRl Bl '

further apardeidie ANRKlengtie thenfdbRambA@0auHEacuireaitém ihfike listss. The rate
of the rotational user 1 nput and the length of the list can affect whether

accel er at i orid¢ntifipd. Typicallyethe comentitaroiy thesitgndy threlistitbat isdgirgt i ng t he

tom and. ondigfakele 1 S5 SEREH e bntha LT RRE RS et R RaT R af "
exanpl e, t hejigmdtivelyedisplaged fldtn 8frMenoftheuRsBRIteRS sinhgitaheoaslybe
di spl ayed 208 by a display screen produced by a display device.

Addi ti onal | w!ismlmf_ed.i st navigation processing 200 can provide 210 an audio
ceback: Tl o SRR IRLRES AN np B AL g eaes
bei ng travergethe tationadiuskeirpeedhhe kistermination 206 of tee nextdteon in theelistt o t he
necel or at | orPABRRERCRSN DS ToLieBAHS e CueN BT HEIStof Fhe
o cossi vy [BMBEIESSE AR or AGosRIR Ly ronompin e |
one enbodi mamdxt iteheisatomlthe auirent itemdnribe fisto cBesratg af tite ratatiormal useanpl e,
suitable f Oringﬁte aﬁg tﬁg Fen%?heg? Heolpst %grdi affect whether acceleration (e.g.,

acceleration factor) is provided for navigating the list. Thereafter, the list

navigation processing 200 displays 208 a next item and one or more

subsequent (or neighboring) items thereto. For example, the next item and

the one or more subsequent items can be displayed 208 by a display screen

produced by a display device. Additionally, the list navigation processing 200

can provide 210 an audio feedback. The audio feedback provides an audible

sound that indicates feedback to the user as to the rate at which the items in

the list are being traversed. The audible feedback can thus also be

proportional to the rate of rotational user input.

[0028] FIG. 3 is a flow diagram of acceleration amount processing 300
according to one embodiment of the invention. The acceleration amount
processing 300 is, for example, processing that can be performed to
determine an acceleration factor. In one embodiment, the acceleration
amount processing 300 is, for example, suitable for use as the operation 104

illustrated in FIG. 1. In another embodiment, the acceleration amount

-9-



illustrated in FIG 1. In another enbodi nent, the accel eration anount -9 WO
03/ 036457 PCT/ US02/ 33805 processing 300 is, for exanple, suitable for use
as a sub-wewenrsaBessn for the operation 206 illustrated in WCBUD2/350829] The
accel erati on anount processing 300 initially determ nes 302 a speed of a
rotational user input. As previously noted wwth respect to FIG 1, the
rotational ysrecessipai300ds plooexdmpldysuitabletfat Usaak a syhropdetioodor thet | s

interacted with ser.. l.n.on odi nent, the speed of the rotational
user i nput ?%efaﬁ¥%§95d@‘&t?6%d Bhglgg_r%n the number of rotational units
identified bf[oosze Mhead dclathtiths @Mmdumi procd¥aingy PGU tHitfdlly Aidtarmih8s 80gtaer

enbodi nent, the speed of the rotational user 1nput is determ ned 302 based
on the nunbespasgd of arefationallusehintitads Risviewslymoted withwmespeeltodti . such

rotational i [ ' o e . 3 t af i ser input
can, for exatﬁ%ﬂé?at%%a?Eﬁéﬁﬁggggﬂ?@g%g%B'hagpcg%tl%%g'g’?‘“ﬁ Oﬁeéliac%%rr%wérrent or the
speed of rotiatdrastedfwith byl @ddrom@bonkemibodiment ghe [spedaof Md mtatidreal sgeed of
the rotational user input has been determ ned 302, a decisio

304
det er m nes vpBthisdataeniagde¥2drasagon HhenyumRear ofkdational ypits ii%er']"gilﬁédl.bYThe
q4 of th : o ' : .
arectiy o TedbRiiciRflscibul Midte BERCBBIHPATBREL offbod bt e Epeed
t hreshol d i sofubedotatiodaktuserdgnpetis luetevedined 30% msedfasthespenber af t he

rotational wuser input. The precise rate of rotation that is.deenmed to be
et by aohol BISTRSABBIS ahd.arbAmoHaLe! Bhe cyar PAGH Spiatonal U AEre
threshold c d ] 'é'fﬁﬂfa? | apki cul ar
applicati onar%grgﬁ’v(\ekclll’ gﬂﬁ{ ﬁbé}é\flggfeﬁ%?rogt I on g%%rulﬁﬁﬁgﬁdéggg?%ﬂﬁgl&b%s utilized.
[ 0031] Once ¢tdnsideredddde thesphedafd ussr mhwemeheorthesspest afietationaafiaonal

user input is.slow, .then the acceleration factor (AF) is set 306 to zero
(0). On theroé?wlm,dq}ﬂ?@n the decision 304 determines that the speed of

the rotati ofpi30yserAfidtRHE shBeloF tid Rtalidnat usef MPUSRAEBekbh detdinined hen a
deci sion 308 determ nes whether an anmount of tine éAtI) since the | ast

time the ac2@le decision4 detesminesexbelbes the speed ot thegstaiional yserinput wien
the decisiong 308 GFLEIILPSr thAFbtatidRafiRi thp X cdn BE dbfdhingtl 8 the |ast

accel eration
estimated, directly or indirectly, in a variety of ways. In one embodiment, a

threshold is used to distinguish between slow and fast speeds of the rotational
user input. The precise rate of rotation that is deemed to be the threshold
between slow and fast can vary with application. The threshold can be
determined experimentally based upon the particular application for which the
acceleration amount processing 300 is utilized.

[0031] Once the decision 304 determines that the speed of the rotational
user input is slow, then the acceleration factor (AF) is set 306 to zero (0). On
the other hand, when the decision 304 determines that the speed of the
rotational user input is not slow (i.e., the speed is fast), then a decision 308
determines whether an amount of time (At1) since the last time the
acceleration was altered exceeds a first threshold (TH1). When the decision
308 determines that the amount of time (At1) since the last acceleration
update is longer than the first threshold amount (TH1), then the acceleration
factor is modified 310. In particular, in this embodiment, the modification 310
causes the acceleration factor to be doubled.

[0032] Following the operation 310, as well as following the operation 306,

an acceleration change time is stored 312. The acceleration change time
-10 -



update is longer than the first threshold amount (THI), then the
acceleration factor is nodified 310. In particular, in this enbodi nent,

t he nodi f woai3ieews310 causes the accel eration factor to becwudeksskos] 0032]
Fol | owi ng the operation 310, as well as follow ng the operation 306, an
accel eration change tine is stored 312. The accel eration change tine -10
WO 03/ 03645 Fefhesks s fink3ihabthe addaderation fiactor wastdsttupdatechcdbéer ati on fact or

was | ast updated. The L accel.erati on ghan t | S. st h.that.th

T o S a5 b ste S A B 8 b T B B i
last modi i efngiintftind Since iRt laerbReatidRad Rt AlddHedli2., A8) Webllowg
directly follow ng the decision 308 when the anount of tinme since the |ast
accel er at i othapperationad12maseweh ap slirectiy followirg the deeisipRr3d$hwhen the41) , the

accel erati on_anmount. .processi i I n . ce,
accordi ng t TR a@é@?%%&ﬂg&ﬁgé%sgtoﬂ%gﬁ%@s@iﬁtgg% ﬁ\%ﬂ%ﬂs i%%éﬁlé‘ﬂgﬁ of the
rotational URefthiauhdld (FHE einedcedlemtionemegnigirecessing 308ds compietersgriet to
zero (0), which indicates that no acceleration effect is inposed. On the
ot her hand, &###n the speed of the rotational user input indicates that the
speed of su at | LS ot e, ' 3 ' lJposed
0" doubl od. OPASET T ekt picbiting B HeCeRrARARbLAbELEHhe S0, ieRE

i P]E)ut devi cethe_ssgegdtd‘iahe tdstaﬂemmemﬁnhmmﬁadiemmeblslmh,dwe ddeeteratioratantdrer at i on
effect is provided. |In such, case, e user can scroll_through a daja set
(oo 1Tt 8 seamtaomereyOien HAGRISSLR TP roIERaHereRtis/ MRSk bllen ( he
user interaghs dhdARe iiifinediled otREoffbharuLtip @ iNGBAteIRRBAIR
rotation, then the accéleration effect I's step- wse increased (e.g., via
doubl i ng or spdedrofreesshsrptatibings dastethendhe@cceldratinn efiechkiairgl irgosetkis

I nvention enables a usgr tg interact h a rotational,.input device in an
efficient, L@H‘fb??ci‘-i B}]ﬁﬁ?dnﬁ]ﬁ%lﬁéﬁé'ﬁef gractn &’6&“%5&%%%%9 NRHHASVIEst s can
be scrol | ed §juhoMghtHd'speddl StaRiH8 slow AA8AIndAdeeldatin affeboiw ploddeam of

accel erati on anount processing 400 accordi ncgajto anot her enbodi nent of the

i nvention. Theusboase; the userasusaroll frrough si dajaseb(e-9., dshaudia fles Wil ar to
the acceler ti'gﬁg%%ﬁm 315)0@&%%3&&%%59@ whdr #i¥ (& Sterdkt With the HRORST - the

acceleratio
input device with a high speed of rotation, then the acceleration effect is step-

wise increased (e.g., via doubling or other means). The acceleration effect
provided by the invention enables a user to interact with a rotational input
device in an efficient, user-friendly manner such that long or extensive data
sets can be scrolled through in a rapid manner.

[0034] FIG. 4 is a flow diagram of acceleration amount processing 400
according to another embodiment of the invention. The acceleration amount
processing 400 is generally similar to the acceleration amount processing 300
illustrated in FIG. 3. However, the acceleration amount processing 400
includes additional operations that can be optionally provided. More
specifically, the acceleration amount processing 400 can utilize a decision 402
to determine whether a duration of time (At2) since the last rotational user
input is greater than a second threshold (TH2). When the decision 402
determines that the duration of time (At2) since the last rotational user input
exceeds the second threshold (TH2), then the acceleration factor is reset 306
to zero (0). Here, when the user has not provided a subsequent rotational
user input for more than the duration of the second threshold (TH2), then the

acceleration amount processing 400 is reset to no acceleration because it
-11- ‘



I ncl udes additional operations that can be optionally provided. Mre
specifically, the acceleration anount processing 400 can utilize a decision
402 to detoermdews7whet her a duration of tinme (At2) since tHoE/USH383805
rotational user input is greater than a second threshold (TH2). Wen the
decision 402 determnes that the duration of tinme (At2) since the |ast

rot ati onal aseumleﬁpthat thexuses ds restertisg coseroting expesatipn amg fhus wewld met

accel erati on tor s re t [ n the user has not
provi ded a Mi%ﬁ% Ny ﬁ%%'o"[fs %C%I%S&O&?aég%ﬁg?rgman t he duration of
the second 76035] hO"ﬂhéTét%)at witieh théaccalerioaretiscos doubled lspresd:mstedng 400 is
reset to no accel eration because it -11 WO 03/ 036457 PCT/ US 2/3

assumes t hasuchdhaistee dapiiiag (e« PRErAICECT ) ICPRPTBHBFEHI iR aWOUl d
not  want t @'{y’n’?ﬁﬁe Hﬁ € 5tiBH 'p‘?&gé g] @@Ga%fo |ﬁ€Fuabg'd‘9 [ 0035]
e acce er ec

The rate at on e IS restricted such
that the dOld@cismh 404 ¢hat dﬂermheenvh’ia’tﬁérktmracrmlqratmrmfactalt(ﬁd:)rlm'se bel ow a

maxi mum rate. The accel eration amunt 0 Si ng 00 al.so incl udes a
deci si on 404eaehed adna¥iMURR CGRIgraan f?E@ 2@@ 9'%{8961:62 Ig‘Flas

reached a |?|%1€(?T\cf‘ﬁﬁlﬁltﬁéﬁ’ﬁé)ﬁﬁ\ufrﬁﬁfzéglel(a%mﬁét caWSeﬂ'ﬁEb%d)B ‘ffl‘ilél can be

utilized to e maxi num accel eration that can rrposed by the
accel er at i oracastenationp aomens pracessSihg 4Q0. Eaaaxﬂmplet the a@@&l%r@’ﬂaﬂ ifagtof act or

x| mum acdBFS R he IwES st s St} Loors BB R IR BaRimall”

faster than iQBleragé® B@t’oﬂh@%@ﬁlﬁ%dcwgt a[r8fe38ihhie) timds ikt tharh hen-

accel eration anmount processing 400 stores 406 a [last input tinme. The |ast
i nput tinme (acepleraiedesarallisgt he tine the last rotational user input was

recei ved h

et or m ned S9BBRE " GRFR bprnte s olkat Ao B P b I 40 siles 08
i ncom ng r ot iApa tiree THeast inpltihBgtd)asprasepty thel time theJast Fea8dhalAs
previ ously noted, the accel eration anount Elr ocessi ng 300,

exanpl e, proEesNMEY wamtecgiechior pepsassaell Netaibwd ihe ﬂléraé'ﬁmdf%fé'@@ Q@Sl on
factor. Howey b%ale ﬂﬁr%ki Bgtthﬁaﬁ{e‘fér‘? b Qtt deia c§ réht @ne‘ﬂ%@ﬁm‘égﬁd witRngt h of

t he data set e acce erati on can set to
' an incoming rotational user input and the last input time (t2).

[0037] As previously noted, the acceleration amount processing 300, 400
is, for example, processing that can be performed to determine an
acceleration factor. However, although not depicted in FIGs. 3 or 4, when the
length of the data set (e.g., list) is short, then the acceleration can be set to
zero (i.e., no acceleration) and the acceleration amount processing 300, 400
can.be bypassed. For example, in one embodiment, where the data set is a
list, if the display screen can display only five (5) entries at a time, then the list
can be deemed short if it does not include more than twenty (20) items.
Consequently, according to another embodiment of the invention, the
acceleration effect imposed by the invention can be dependent on the length
of the data set (e.g., list).

[0038] The accelerated scrolling can also be depicted as a state machine
having states representing different acceleration levels or different rates of
acceleration. The particulars of such a state machine will vary widely with
implementation.

[0039] FIG. 5 is a representative acceleration state machine 500 according

to one embodiment of the invention. The acceleration state machine 500 has
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zero (i.e., no acceleration) and the accel erati on anmount processi ng 300,
400 can-be bypassed. For exanple, in one enbodi nent, where the data set is
a |ist, wWodaeeedrspl ay screen can display only five (5) etwuses/3zsa tine,
then the list can be deened short if it does not include nore than twenty
(20) itenms. Consequently, according to another enbodiment of the

i nvention, tfaer statesepicacaelesatiens Aclirst il 862 pyoviges na@sselesatiqianF i

dependent OQhél?oﬁt Potl A3 4o %hémﬁgdsaﬁé%ds é&xﬂbtatio‘nﬁi steﬂlﬂﬁl XS STcﬂg the

accel erat ed 's¢r I'ng car al'so as a state nmc
states r6prmetera’@oldsfdtemﬁhnaEBGOeemelnsratltbeélrst shateds . eAlsbemmlaelys of

accel eration. The parti such a state var w dely with
i npl enent at iHEN fhsodes C}E_pé oé‘afﬂﬁre@@wt 'étfg%en%?cﬁ%?eé‘?ré’tt'%ﬁ dfat e
machi ne 500 | | el eration
state machi n@gg@gg 5t trél?L)SZI%V}\% g@ﬁg%ggﬁggﬁaé%;s}) %ggzdl %@gg 59fgtc?u!?-dms%t gﬁ gs of

accel erat i orsecénﬂls’taﬂe S04apovils 2 aotelestion, measing thet the reubing rateof i r st

state 502, when.the s d ,of 0 aI i s.slow, the
accel erat i or?%&g?%“f?éﬁcﬁﬁ thHﬁ ftrﬁ{ t???e &thgt%cglegﬁféon state

Al ternati velpiachine®ng IB%tSEIﬁ@QéccSﬁd Siafe BQha\hhéﬁ%e 8p&&d bPawext Fothigial t he
accel eration state machine 500 transitions froma first state 502 to a

second st at eusEd4nputtie sloyedbedcseleratigostaisy machine 500 ﬁae@tl@m%ba@lﬁto ﬂ’@anl ng

Stat e, vhen TR ERE a7 ARemAGRR, alreh R SrpelGy e i Aol LG A . 04

when the spggdad the Acvelerafibaistatd@ahachf€ 500 RHsitichsStawthé Becaed etate at i on
state machine 500 transitions back to the first state 502. Alternativel Y,

when the speaft tsra thied sigde 506t dthedhird strter506npevides<hs agseleratignaccel er ati on
state machi %Sgﬁﬂgtthggﬁl'bet ﬂa?é'%f éc(,rgm ;Nﬁoaa%%%uﬁhmeé thépélf th@ fﬁ?]ttﬁéfedsﬂ ate

506. The thir celerat at the

011: Sﬁml | i ng%lrvmtt@lth of dw sewmrsstatmso«bf Atttmefhmd&ttamm@ vﬁlﬁ)@w therspemd:e that
of the second state 504. At the thlrd state 506, when the spee f the
next rotati odhenext retatiopaliuses inpyt is ﬁl@wamﬁev%{%raalﬁnsﬁt%t@éﬂﬁﬁwﬂﬁr?i)osoo

transi tions 5 achdier b thd hirdEatB0DeB thfirdiiskate STt AndRatdy ! Rnaat i vel v

when the spee e next rotational user Input Is fast, the acceleration
state the speed of the next rotational user input is fast, the acceleration state

machine 500 transitions from the third state 506 to a fourth state 508. At the
fourth state 508, 8x acceleration is provided, meaning that the acceleration
rate of scrolling is eight times that of the first state 502, four times that of the
second state 504, or twice that of the third state 506. At the fourth state 508,
when the speed of the next rotational user input is slow, the acceleration state
machine 500 transitions from the fourth state 508 to the first state 502.
Alternatively, when the speed of the next rotational user input is fast, the
acceleration state machine 500 remains at the fourth state 508.

[0040] FIG. 6 is a flow diagram of next portion determination processing
600 according to one embodiment of the invention. The next portion
determination processing 600 is, for example, processing performed by the
operation 108 illustrated in FIG. 1

[0041] The next portion determination processing 600 receives 602 the
modified number of the units. For example, at operation 106 of FIG. 1, the
number of units was modified 106 by the acceleration factor to determine the
modified number of units. A remainder value is then added 604 to the

modified number of units. The remainder value pertains 1o a previously
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machi ne 500 transitions fromthe third state 506 to a fourth state 508. At
the fourth state 508, 8x acceleration is provided, neaning that the

accel er at warn3/setse of scrolling is eight tines that of thedivs/3swate 502,
four times that of the second state 504, or twice that of the third state
506. At the fourth state 508, when the speed of the next rotational user
input is sl odetermined snainder valustast discuaser hatowoNeaxt.hsimedified nugtharhe

501, £ PB4 Ao 20AoBG e LEURE 4 HebertBE I BpRecd

the next rots inpu i ne 500

remai ns at tbertfotmustahswwt@fﬂ%daﬁa@u%at% Gveﬁtulaﬁy@rééemedibawaﬂp@fy next
portion determ nation processing 600 accordi ng to one enbodi nment  of the

i nventi on. TABViGext g5&emie. themexkpradionganptainde ppeaudnere itgrgs i "bﬁa
f h
processi ng pﬁéJ WhER thd¥atd et Ij%glgslgsltfogé‘g%% |fe|r1j1éjsltr1ré]'%cggeﬂ ﬁxeﬁ%%dff} 1] T e

next portion determnation p n recel ves nunber
of the unitspofion exapeitain tata sggment arpdsitbroih Fadliofile when therdada set units

dified 106 by th Jeration f to det di fied
hunber of unPEGAR (o LA IBIS Al & G244 dRe SRBCBOYLE (418 ebRer i

nunber of unghg.is it SREY 6% for\sibd8qRenti th:oﬁmUti%'éw&l')ééq—uje%tH@xt
03/ 036457 PCT/ USOZ/ 33805 determ ned remai n val ue asS di scussed bel ow.

Next, the nogboftiosd Melldveng the opetationiGddithe Uext mpotomdeterotinatidmg val ue to
vi ew a next ortlon next ortion subset of t dat a s t that is
eventual Iy ppacsetis B30 i 6 bpielly ahoi 89t AMeBHSE i fre of e ArBadke £ on
can pertain yai@e ik ngBsssdry OB dcfolfg bidVided By tidimventien sy ber tains to a
list of items. In another exanple, the next portion can perta|n to a

segnent or pé#loother tortha usgandienithe remeimnderids earigd Jerwargas desesibed an audi o
file. In any 5§§,§ t he remai nder value fromthe operation 606 is then
saved 608 fof 'sequent usage in conputing a subsequent next portion.

Fol | owi ng t hfo@4Rr at A®BnERXanipgle of the sdrol brsuesedrigedidtonding ao the imeatishng 600
is conplete and ends. Although the use of the renmainder value is not

necessary, tRengigesthg f@yowrnﬂ/empaw ea%e. | NFaHDE dhatthe nvenberRIMMEr to the
user when thg L SUBIRAAGEN b obRfonafdsdrahBa!id ASuES Als8edsuRRAKSt an

acceleration factor was determined to be 2. Hence, the modified number of
units, according to one embodiment, would then be 102 units (51 * 2). In one
implementation, a previous remainder value (if not stale) can be added to the
modified number of units. Assume that the previous remainder value was 3,
then the modified number of units becomes 105 (102 + 3). Thereafter, to
determine the next portion of the data set, the modified number of units (105)
is then divided by a chunking value (e.g., 5). Hence, the resulting value 20
indicates that the next portion of the data set is to be presented (i.e.,
displayed on a display device) would be 20 items down (up) in the list from the
current item.

[0043] The scroll, list navigation or acceleration amount processing
discussed above can be utilized with respect to an audio player having a
screen that displays a list of songs, or that provides a scroll bar indicating
position of playing within an audio file. Typically, such an audio player
typically displays different screens on the display. Each such screen can be
individually scrolled through using separate position and acceleration values.
Alternatively, the acceleration values can be shared across multiple different

screens. Each such screen could be associated with a different list that is
-14 -



[ 0042] As one exanple of the scroll processing according to the invention,
consider the foll ow ng exenplary case. Assune that the nunber of units
associ at ewom3toe4a7r ot ati onal user input is 51 units. Al so PAIPUSR/38d08t an
accel eration factor was determined to be 2. Hence, the nodified nunber of
units, according to one enbodi nent, would then be 102 units (51 * 2). In
one i npl eneRedidllyfisplayedondie secweni adwrtiombiiwhidntis digplayed e thascieenadded

to the nodified: r ' . hat the evi,ous renmaj nder, val ue
wes 3 ¢ henct AATEARA ufoudtThidig” B FehRioshie Shepii B ARty
Thereafter, hemnrdet dhe file cahdbe@Xst raebreventh Sor6l Bat refiseting bl pBaitidr ed
nunmber of units (105), i.s then divided by a chunking val ue .9 5

S ! , _ e.g., b).
Hence, the rd8%8ISPNdg AdditiRnal dletailsfsareasis sitableorysetwigvaniasdioplayge dat a

t is to be 3 i1, LS. Xo]] ' e 20
Fems donn (0 CRCHRS 114 FrothERlafERrt AR R B HEERR” T
navi gati on odubycik|2002, Mmicraisdmlab}bimmeﬁa‘a'ht@ hdﬁ@tbwaér@’muhe cgn bF

tilized wit ec an audi o pl.ayer having a screen that displays a
5t of - songR008R”; TG A & BErspeBi flacsain qlurermbiiss Svpise: B5GI of
playi ng w t hipgcaiaRed vt bﬁ@emﬁﬂa'irgéhﬂ %ﬁhé?@brﬁi’&n?”ﬂié’ccﬂ%éﬁ@r sx&%ﬁ)ﬁ 88bl ¥
di splays different screens on the display. ‘Each such screen ca e
i ndi vi dual | yinotuded @&asahoughgBihthas epaloaes efertidnioadiraviity et glesfoamison
values. Alternative

vy, th | ' | h
il Cipi e i 1 118 GOy cpRtarETnr bR ety SErP L. ReS6ahaden i th a
different |igledtlonic éiﬁcmtl%l]icn%%] &ﬁﬁ&%ﬁr&ﬁéb@%rﬁ%&@% Eéﬁﬁ(‘)l@éj[ yad ! ISﬁL ayed

on the screen, a portion i s displayed on the screen
and, throughd&hics cerfrolteieetsoritieohousing 662 @llsepryidas arermovahler at ed

. Th | | .St [ ent ,a ,scroll bar reflecting play
gggin'? |r on ienkg}"g’é'ﬁ%}eggaﬁei rh%é'lu%gf'g‘?bgzéq W&é%%ﬁ%me‘d?*?‘ﬁtHOé‘m@?T use with an
audi o pl ayer reatablél eratdinmeshn e platedooad 0 @BairofMaaBNbr ApiAlgREAQ AP
60/ 399, 806, filed on _July 30, 2002, which is hereby incorpoiated herein by

reference. [ tnﬁmjrom- d h@AOWUé?rmm@&@ dpageuplediton dispiaytdavies/65@m 650
(30 oet SactR R SN TIREOn BL AR B4 O RSO, oV E Lo
perforns system 650 to view. Still further, the computer system 650 includes a
keyboard apparatus 658. The keyboard apparatus 658 allows a user to
interact with a computer program (application program or operating system)
performed by the computer system 650. In this regard, the keyboard
apparatus 658 includes a plurality of keys 660 and a rotational input unit 662.
The rotational input unit 662 allows a user to perform a rotational movement
with respect to the rotational input unit 662. The rotational movement
(rotational user input) can then be processed by the electronic circuitry of the
computer system 650 and used to manipulate navigation or selection actions
with respect to a graphical user interface being presented to the user on the
display device 656. The keyboard apparatus 658 can also include a button
664 associated with the rotational input unit 662. As shown in FIG. 7A, the
button 664 can be provided at a center region of the rotational input unit 662.
However, the button 664 is not required and, if provided, can be placed

elsewhere, such as outside the periphery of the rotational input unit 662.

[0045] FIG. 7B is a perspective diagram of a media player 700 in

accordance with one embodiment of the present invention. The term “media
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the conputing operations for the conputing system 650. Typically, the
electronic circuitry includes a m croprocessor, nenory, |/O controller,

gr aphi cs wani3roeb4ser, etc. The housi ng 652 al so provi des a rEVERNaL5SRS5
conput er readabl e nediumdrive 654 in which a renovabl e conputer readable

medi um can be placed so as _to electronically or optically read data,
t herefrom TRAYebEaneslWsliarsig coswutingdeavicasdhpt 8@ dedigatgddpipigcensinge 656

whi ch ' : : t
ystem 650 + TEOrL cIEs LIRS NGRS B GREFnidtedy In bl Bineh M T
keyboard appmegliaipla§eBis d pertaklemanputappde\dtels Ekampidd ofvpediaysiayertso
oot bl oy RERORBRB AR5 e B ers Tk B BB b B eras”
appar at uUs 658nd fiyd HKESTRedd Héﬁ‘]'p'u%ib(%@%vf&%%%r@@@néfﬁlyapc{)r@b?é 59738l toi dMBWE o UNi t

662. The rotational input unit 662 allows a-user to performa rotational

nmovenent  wi usertedisten ta musiee playtgames ar videpureapnd videeor talse piciuegsi onal
novenent (rotation user, ingut) can then.b LQCESS he_el ectronic
Cirouttry or hRLVERahR RS raflk In BB3 iR BaP L RS A v gatf on or
sel ecti on achhfdiseld Wevite BaPRMEIz4PTGH pldcEhemdhtols pocketisitheéweeb@iang
presented to the user on the dlsEIay devi ce 656. The keyboard apparat us

658 can al soppekstirized). )t being posketgized. thedsendons ek have i disaelly ¢aipyt

Fegi on of ¢ hie a5t BndiRereite R eV AT oS RaeE At B R ke o,
required andiravélsieqy]tiediset #ndidinitet by cagl/imgvdRirge, Uk and ofiehtietayt he

peri phery of the rotational input unit 662. 0045] FIG 7B is a,
perspecti ve @PY§PaRs BYa Rorablecqompyler). 7oy examplecibrthe fesewf @musie

pCT/ Usoa/ 3aabE”oh(SUENPY AEE] | er il up SR dOFEL B oo R AAE

dedi cat ed t ogpmodadhe Bgse of di canserahaaseautiyouse/theedevice ahilemourdgms. | n one

I npl ement ati on, , t he dia player is a portable copputing device, Exanples
of nedia pl aG¥PRING: JYriEEMAiR; e@q@@gy%@%p%ﬁh%&g&m 9 vi deo

recorders, Cafgfdwe ﬁ'wfécb%chiégea d@Fﬂ%ﬁ i€ ABBHEY N¢h BRY iirﬁgﬁenﬁ’érﬁaﬂ&ﬁ‘ﬁhé' ly
portable so as to allowa user to [isten to nusic, play games or video,
record vi deomusia plagepcan begmocket-sized and rather lightweight (e.g., dimensions of

2.43 by 4.02 by 0.78 inches and a weight of 6.5 ounces) for true portability.

[0046] The media player 700 typically has connection capabilities that
allow a user to upload and download data to and from a host device such as a
general purpose computer (e.g., desktop computer or portable computer).

For example, in the case of a camera, photo images may be downloaded to
the general purpose computer for further processing (e.g., printing). With
regard to music players, songs and playlists stored on the general purpose
computer may be downloaded into the music player. In one embodiment, the
media player 700 can be a pocket-sized handheld MP3 music player that

allows a user to store a large collection of music.

[0047] As shown in FIG. 7B, the media player 700 includes a housing 702

that encloses various electrical components (including integrated circuit chips
and other circuitry) to provide computing capabilities for the media player 700.
The integrated circuit chips and other circuitry may include a microprocessor,

memory (e.g., ROM or RAM), a power source (e.g., a battery), a circuit board,
a hard drive, and various input/output (I/O) support circuitry. In the case of
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wherever the user travels. In one enbodinent, the nmedia player is a
handhel d device that is sized for placenent into a pocket of the user
(i.e., powkstoseiszed). By bei ng pocket-sized, the user doexmso2kazsee to
directly carry the device and therefore the device can be taken al nost
anywhere the user travels (e.g., the user is not limted by carrying a
| ar ge, bul kymasid pldyters, ﬂrneaa)gctrldal\,dmnpomts may includeldcenpamenis éor) .  For

The Gevi co HIPUIAGIRITG UER 25ien REpIRrAnd A daitl sidfel BrocksedhtiSr). dtisor

may use the tHg\ae8 Ifiided rERBRIEEs Br cahidihs e dreLHHEAIRRSondiiEnilfyi ce may be
operated by the user's hands, no reference surface such as a désktop is

neeﬁed | | nhon@um}ﬂommn@tsfmcaphﬁmgwmgesmms itrRAgehecRtR (8Os ﬁed ang
0
wei gnt of 6 kel e TGRS B Pt Sabieaiifitiop ayer 700

typically ha(emosm)e@{d:pmsc(@r%blemés Splittbry, filtets) 0Whe htﬁﬁ‘nq maww@@d and
downl oad data to and froma host device such as a  genera ose conput er

(e.g., desktdgiinedhp@hapes fpan vaMemesimhalayes.. TP@*r'SeSt@rﬁﬂréour thRe case of
a camnera, p*}f&& 65%{%%‘8@%%8@9@8 ;{;@séahSQgsé\g Bk WP RREi& O TPut er

for further proc nti to music players,
songs and plpigyérst@).stored on the general purpose conputer may be
downl oaded into the nusic player. In one enbodiment, the nedia player 700

can be a poqbe#spi zqHenadiag gy HIShndlidsSh diip’ié séldePVIED42 Ther to
store a large collection of nmusic. [0047] As shown in FIG 7B, the nedia

pl ayer 700 idieplayesreernoddisngserbte display scheapiyeal Uﬁﬁfﬂb’i%faéﬁe(@tlﬂ) aawell
t t t
e o AT ST A ARGk R G b Bcio WaBHRES. S LRNACY) 1o

circuit chi @(a@rﬁ;ﬂeomeednspleymréérwmxmaym ad@u&j ﬁﬂysramﬂtsp@,sa_@D) itz 1: 2V
(e.g., ROMor power sourcef .g., a battery), circuit board, a

o 0 oo, erhowar pawDAment i dsatay(atires sappEpen mmg’ryrespw ORe case
of -16 WO 0% gﬁgﬁw thgg\y\;hlr@q_zéﬁ%ggﬁl#%ﬂﬁé gﬁ/eoél?%ﬁev@lbnit@ﬁ 3&)@@” h§ %vell as

conponents e onent’s

anpl i fier ard lewdigbt barhdliaogslaAddltlooattﬁcacco&Eﬁb to bne entisodiaeat dhevdnstﬁay

recorders Orsc(?ggr‘a 982 cankbe a g&tt mc%es (imeagﬂreedt 3IagoXally) and provide a 160-
by-128 pixel resolution. The display screen 704 can also operate to
simultaneously display characters of multiple languages. As shown in
FIG. 7B, the display screen 704 is visible to a user of the media player 700
through an opening 705 in the housing 702, and through a transparent wall
706 that is disposed over the opening 705. Although transparent, the
transparent wall 706 may be considered part of the housing 702 since it helps

to define the shape or form of the media player 700.

[0049] The media player 700 includes a rotational input device 710. The
rotational input device 710 receives a rotational input action from a user of the
media player 700. The rotational input action is used to control one or more
control functions for controlling or interacting with the media player 700 (or
application operating thereon). In one embodiment, the control function
corresponds to a scrolling feature. The direction of scrolling can vary
depending on implementation. For example, scrolling may be implemented
vertically (up or down) or horizontal'ly (left or right). For example, in the case

of a music player, the moving finger may initiate a control function for scrolling
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I ncl ude conponents for capturing images such as inmge sensors (e.dg.,

char ge-coupl ed device (CCD) or conplinentary oxide sem conductor (CMOS))
or opticswoensgsessienses, splitters, filters). The housi ng raayusaksssosdef i ne
the shape or formof the media player. That is, the contour of the housing
702 may enbody the outward physical appearance of the nedia player 700.

[ 0048] The nHdbagipbsoy Meduaismayed bndes dspthysgpdragn §Odeemeridtm The

di spl 704 t o .di spl hj cal User. I nterf GUI
ST s ot nabroig: S SR hetein e Tl et ko GevintcpRiBy el d3a (i Ses) "By
way of - examphe or LhApiflEOPARYsSE AN Uedeh PaisPidy Strbeh TDXSAhatlhep! Y

(LCD). In one particular enbodinent, the display screen corresponds to a
hi gh-r esol ut le@st ode siemaifemi afidada @ ot dinerrh texaii grgphics bisdirougiat ister view in

Cesol v DA e, U8 A0 RO L.
(measured di apea dunerglydoutsiaei sfeh@ vietiing Bed.28hgivietling €864 widyobe tHdne

di spl ay screen 704 can also operate to simultaneously display characters
of multiple PRHGUEBWING AasP{dfa display ecreep 704dner ilimay ke oslyrapartipnofitae

visible to adﬁ)?ytﬁ;reéngdaﬁe(tg@hglmﬂ%w?%%?)@hrough an opening 705 in the

housi ng 702, rough parent wal 706 that is disposed over the

[ 705. t t. .t { t |1 ,706 b
cbne dar ed_p0sal; i WS IR G R e, hite oh8 T BMHESL Afigs Pt WBE chape o
formof the M@,ﬁ@%ﬁollﬁ@eaf&@%y Pe&iseBdb hch) BiWseBfbudicssisps a

rotational input device 710. The _rotational input device_710 receives a

rotational i Gfued dttheomusicoplayeruske elaborate, theedisalayiseyeen 704, during

rotational i t Ij: d. : r C Lons
for controll ?ﬁé}%@%r n régngléﬁga “vﬁttﬁﬁﬁf‘%éé ﬁ’%@%?@pf&?/@&s%& @%F&'&B%Fﬁ%% I on
operating thfra@@wooli@ablwtoelmdlyrmmu thidug rethiet it lof fnetid items moprowkitegmds to
a scrolling feature. The direction of scrolling can_vari9 dependi ng on

i npl enent at i éﬁptqf@ﬂabm%ﬁﬁt,'o%HF'BQI"hﬂ@OWHW%'e‘”PHb‘I’%? T\h@rqi%@w‘}/ (up
o 2" oy ERIRSHG o{ AR IO vafish STyt s RAor 2
scrolling - 1ﬁ1pADa@Bé|®3GéBThﬂ(ﬂﬁé wseris3adle %o effectively scroll through the list of
media items. However, since the list of media items can be rather lengthy,
the invention provides the ability for the user to rapidly traverse (or scroll)
through the list of media items. In effect, the user is able to accelerate their
traversal of the list of media items by providing the rotational input action at
greater speeds. The direction of the rotational input action may be arranged

to control the direction of scrolling.

[0051] In addition to above, the media player 700 may also include one or
more buttons 712. The buttons 712 are configured to provide one or more
dedicated control functions for making selections or issuing commands
associated with operating the media player 700. By way of example, in the
case of a music player, the button functions may be associated with opening a
menu, playing a song, fast forwarding a song, seeking through a menu and
the like. In most cases, the button functions are implemented via a
mechanical clicking action. The position of the buttons 712 relative to the
rotational input device 710 may be widely varied. For example, they may be
adjacent to one another or spaced apart. In the illustrated embodiment, the

buttons 712 are configured to surround the inner and outer perimeter of the

-18 -



t hrough a song menu di spl ayed on the display screen 704. The term
“scrolling" as used herein generally pertains to noving displayed data
(e.g., texosmseqgraphics) across a viewi ng area on a di splryr/ssoessses 704 so
that at |east one newitemof data (e.g., line of text or graphics) is
brought into viewin the viewing area. In essence, the scrolling function
al | ows a usemtationsl évpul eleyiceof 1@ alnathisumaanet, the buttone 742 mdayepxd\mm* ng area.

The vi ew ng are tire vi reao t he displa creen 704
or it may beBOARIS TUpBReT Bt SR ToRde A R naRes AT ey cealical ol now
frame). [ 005@&v1€é’ 790Y A siEAthere éﬂa folle bGfsKs ?12A thaS firdlridBe difled- . MP3
pl ayer), the scrolling feature na used to hel p browse through songs

stored in theenimetar gndgre butten EﬂéB@%ﬂQﬁedﬂhéhﬂpgpieawmﬁd@rpfib& during

e o pl ayer oyl i B 7 L. PF Yo ERon B RS oo AR | (e

by provi di ngma§ dopisiltiop aahenu puttoACHlap/Rtatsbiior, Teriart aldertaltionh paereg Vi ce
710. The displayed itens fromthe list of media itens are varied

comensur at eS&@k Buiteiz anst theiltsgal i nput action such that the user is able
to effectively scroll through the Iist of nedia itens. However, since the
list of medi 052 Mereoer,ithe meedia layeny 00 mag alsoviseitidera powel swich he

media | tens. ! 1 SRpedpfotd G e 4@ §5RE b 28 hepalBh 8V 12 1R, oo ot

the list of e@Esfigured evturhithe ntedigidegicel 0 o éthiﬂﬁ'Thé\ﬁéédpﬁdnéD}éth?16
greater speeds. The direction of the rotational input action may

arranged t oiScapablg of ieseiingathegdphene copnesiagassemae wikh aa@nlnhqmz& 0 )
b h 712. T
above, the ”‘88!% &é@f&f ns?%ﬂpg?% sBUSQ bk ?eé’lg(ﬁuﬁ&f Ig?rtr&ee g?éd?%egbf@%o €

buttons 712 are ure rovi de o control

functions foThmbtmgoﬂGH@qslcepabl@roﬂ resewm@ a:dammmeo@@mwtae@bmbtyh
operating the nedia pI ayer of exar’rP in the case of a nusic
pl ayer, the BRAfGMEH L@rctfamlttma%r%\@m datafio,andrepeanest devigerarch

playing a sopgq a(js alﬂﬁ%\ﬁ@é?bﬂﬂw 1G0Tl waf el W%F%QH@% H"H%’]ﬂa the

like. In nost C ton unctlons are ] nment e la a meXhanl cal
clicking actbeused he upbozsid orodnwrhlotadesohg!;tt@asdﬁbin thed atedvaadémce 7€0. The

Ll acent 1o GRE RATEE HE M be Radel Vafad For xpres, the SeFa0e) Ekbadent | ¢ he
PS/2 port, a serial port, a parallel port, a USB port, a FireWire port, and the
like. In some cases, the data port 718 may be a radio frequency (RF) link or
optical infrared (IR) link o eliminate the need for a cable. Although not shown
in FIG. 7B, the media player 700 may also include a power port that receives
a power connector/cable assembly configured for delivering power to the
media player 700. In some cases, the data port 718 may serve as both a data
and a power port.

[0053] FIG. 8A is a block diagram of a media player 800 according to one
embodiment of the invention. The media player 800 can, for example,
represent internal components of the media player 700.

[0054] The media player 800 includes a processor 802 that pertains to a
microprocessor or controller for controlling the overall operation of the media
player 800. The media player 800 stores media data pertaining to media
items in a file system 804 and a cache 806. The file system 804 is, typically,
a storage disk or a plurality of disks. The file system typically provides high

capacity storage capability for the media player 800. However, since the
-19-



buttons 712 are configured to surround the inner and outer perineter of the
-18 WD 03/036457 PCT/ US02/ 33805 rotational input device 710. In this
manner, tW® Guwdéssns 712 nay provide tangi ble surfaces thacTdesdornssos he
outer boundaries of the rotational input device 710. As shown, there are

four buttons 712A that surround the outer perinmeter and one button 712B
di sposed i n acnessdimeto the file sybtennB04 fiwrelatively slonalthe media géayies 8001also By

bl 2/ st op. bulebESAFAEHERRASLTRG BEbh 2P 4d 2Pe Rl PRlrRlosR AR he 1 ko,

[0052] Mor eaviemo ?RAmﬂoravﬂabaWséiﬁféoﬁauctalr frendly! Ui Rlftieedcceesttpie 714,
a headphone j ack 6 and a data port 718. The power switch 714 is

confi gured t%6 theraachré0@:igisabatantiaby $b@r‘t%rr¢hancfo'bwe filssystesndptone j ack 716
| s capabl e of, wﬁ%&l Yﬁé‘%a@hé‘%@é%%@%o%?1208%8%@8%&%58% p‘é(b%;?o#‘ﬁ%dﬁﬂgones

configured for stening to sound berng outpu a device 700.

The dat a porsysférﬂ 8031 clamalbéretr&f flleesystam 1894awﬂehaoowrmrtsmmgmdnbee pegenbl y
configured for t tt| g _Eecel ving data o and from a,  host devi ce,
such as a ¢gé@RBr é‘g’%pu ‘@PO‘BW QSLBT'P%W%T'C‘*E'%YHBP% okt 718

may be usedyhQ g}fgéﬁféﬁlﬁga%é\“@bgqga or exgwgmﬁdﬁ’s BB\%FédjOY'ace 700.

The data port dely varl e the data port nay be
a PS/2 portbaﬂaerye(nomhqym)t a parall el port, a USB port, a FireWre port,
and the Ilike. In some cases, the data port 718 may be a radi o frequency

(RF) link or[ooss]i calhe m‘edwr;elelyéﬂ &R)O lalsbkntlodeé amseamqammvmee&ns thrata cabl e.
Al t hough not shown in nedi a pl ayer H%/ﬁal S%{yl ncl ude a
power port tHEwS e@ép{‘/eEth%mséwepla&%%%t%mﬁ%@st ‘é"t%'%% ef §8Ped for

del i vering h rt 718
may serve.as Bopreriplghfho U5Ct gl Aite 808 cah tafeaaRALSH RS, SitiPat
di agr am of ablntﬁm ékegbagledlaB(M)c aStith fulihveg, the oedia ;datmcﬁ(ﬂﬁarrtcluﬂestmdlsplay
i nventi on. nmedi a pl ayer. 800 can, fo X e, repres
Components o 18 eoraan BistiA Bt orsbbe conbafe AL tibarassBha &02 @SBy udes a
processor 801%fdrh1"'étlolﬂetbttﬁé NSek. OAadatQ‘b%%ﬁo&ﬁﬁfa%ﬂltété &8 traPkfe? behWéen at
controlling the overall operation of the nedi a

least the file system 804, the cache 806, the processor 802, and the

coder/decoder (CODEC) 812. The media player 800 can also include an

audio feedback unit (not shown) to provide audio feedback for user

interactions (such as with the user input device 808).

[0056] In one embodiment, the media player 800 serves to store a plurality
of media items (e.g., songs) in the file system 804. When a user desires to
have the media player play a particular media item, a list of available media
items is displayed on the display 810. Then, using the user input device 808,
a user can select one of the available media items. The processor 802, upon
receiving a selection of a particular media item, supplies the media data (e.g.,
audio file) for the particular media item to a coder/decoder (CODEC) 812.

The CODEC 812 then produces analog output signals for a speaker 814. The
speaker 814 can be a speaker internal to the media player 800 or external to
the media player 800. For example, headphones or earphones that connect

to the media player 800 would be considered an external speaker.

[0057] FIG. 8B is a block diagram of a computing system 850 according to
one embodiment of the invention. The computing system 850 can, for

example, represent a portion of any of the computer system 650 shown in
-20 -



pl ayer 800. The nedi a player 800 stores nedia data pertaining to nedia
itens in a file system 804 and a cache 806. The file system 804 is,

typi cal | ywo @/8643rage di sk or a plurality of disks. The fiHGI/6303838805
typically provides high capacity storage capability for the nedia player
800. However, since the -19 WD 03/036457 PCT/ US02/ 33805 access tinme to the
file systemBI@B 145 thelmedlaqjlayerlm shidven ireBiG 1B,ar¢he 8d&dialptayeri8®0 udes a

cache 806. The cach 0 for exanple, Random Access Menory (RAM
provi ded by g’é?W'&H’hﬁ‘fgt@ rrermry The rel ative access time to the cache

806 is substantially shorter than for the file s%stem 804. However, the

cache 806 dok0958bt HAwecampuiing gystemBaiyncudesa housingdhe that expesestam g8o4.

Further, th

the cache somtthat YRR sUbnatl Ky SREHTE 0 ApRRIS housiRlof0CS

medi a pl ayeraﬁﬁlﬁautﬂ)uaoqlicde\m:é sahmasing Alheyretatidmad inpsit nemeaMbpermltstmttery
t sh Th d 800 t d

508 that i VeAROANGERR W e CorBR i PUsfer Bobtretsh paPaional e medi a

pl ayer 800. Tﬁ@rrot%ﬁaﬁﬁﬂ é‘ctldnh%sl:!ﬁ@frohﬂ@lﬂﬁer%téti%ﬁ &Qﬁe?@t’étlbﬁgﬁnﬁut‘/@é\h@éy of

forms, such as a button, keypad, dial, etc. Still further medi a
pl ayer 800 i 8584 iidelf oabghretatlap of&lﬂyktlsmre@aralfmgeagbomﬂfhe rotatiopal inpwt r ol | ed

by the proce sor t S i nf rnatlontothe u 11
can facilita %g% H%] @Bp% 3@0 gl gt dtePﬂé’efﬁ‘gC%@/@? Ogﬁwdg?ﬁ
cache 806, tOﬁcl@ﬂi‘h@eésg)ra%%ngaﬁaﬁahhﬁeel(‘d?@éérdﬁm) ddpabiCHf Bding The nedia
pl ayer 800 can al so incl ude an audi o feedback unit (not shown) to rovi de

audi o f eedbatskatedrona tquchi padeapable of retetienalsengingn Infanag@podiment, theyi ce

ol ural 1ty oo RudfEl FALRLIEERY snbbg, ISt fkkin HIR B LA Ren 2 Lser
desires to haggondienpmdevigd 8540 ﬁémemen@tétlmn actisredFer exanplea the st of
available nedia items is dis Ia ed on the di s&ca 810. Then, u5|ng t he

user input d@iawa&wkupauméé éan becontically qE elsctigally spapleshiodhgedi a it ens.
The processo;otgﬁgnalwd(é\ﬁé‘eegg‘i ng a selection of a particular nedia item

supplies the ne ‘audio file) for the particular nedia item
to a coder/ df‘dif)s%‘ir (@go%pu{]‘ng system 850 further includes a processor 858, a

' display 860 and an audio feedback unit 862. Signals pertaining to the
rotational action are supplied to the processor 858. The processor 858 not
only performs processing operations for application programs hosted by the
computing system 850 but also can control the display 860 and the audio
feedback unit 862. Alternatively, a specialized controller or other circuitry can
support the processor 858 in controlling the display 860 or the audio feedback
unit 862.

[0060] The processor 858 causes a display screen to be produced on the
display 860. In one implementation, the display screen includes a selectable
list of items (e.g., media items) from which a user may select one or more of
the items. By the user providing a rotational action with respect to the
rotational input device 854, the list can be scrolled through. The processor
858 receives the signals pertaining to the rotational action from the rotation
pickup unit 856. The processor 858 then determines the next items of the list
that are to be presented on a display screen by the display 860. In making
this determination, the processor 858 can take into consideration the length of

the list. Typically, the processor 858 will determine the rate of the rotational
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The CODEC 812 then produces anal og output signals for a speaker 814. The
speaker 814 can be a speaker internal to the nedia player 800 or external
to the nad @/opéayer 800. For exanpl e, headphones or ear plraT@gsoehzts connect
to the nedia player 800 woul d be considered an external speaker. [0057]
FIG 8B is a block diagramof a conputing system 850 according to one
enbodi ment ofactibre suply dmatitbe tranisdioningpiat diffgresy stems i8 50e ceedia flistrcarelanypl e,

t f 50 in -20 WO
03/ 036457 PCY °dgh§%§%§@;‘-‘r“ p@pwﬁoneﬁ%fﬁéﬂ@%mwawﬁa SR in FIG 7B,
or the nedia @éé;l shown in FIG 8A. 0058% The conButl ng. s stem 850
i ncl udes a hé g 8 'Qetpﬁ%‘iesé?béééé’aﬁ alsq eaitre)ihe audiuieedearic BNE fl’he

housing 852 ¢ad\ils. a@dr&f@%ﬁo@&k o BQUset. nﬁrheraudwfééalaa&k %thf& e

housi ng. The rotational 1 nput device 4 permts a wuser to Int act W|th
t he conput i ngligking eouBé@rodmmgby mermndaolfmwbacﬂmmmﬁz [Fhene etrdtddimeht,

ti I f f. th t at I t.d 854
"Tselt or by tenlfuRedpagk URhBhe 1D a Hietabieddte Bueftast M Yot B at i ona
nput - devi cerahSionfity BYSHEH B listef tbAlsThéRRRbs | 1HB HodlRNbg of Eﬁélcmgfne a

rotary dial (including, e.g., a navigational wheel or a scroll
capabl e of b&PHRdS caninergase. Altemﬁiwe[gyawr@@pihglr@tedhatth&altqt@tmalm@ ng. In

856 coupl es. 5vIReD4 SlfifbshaPush sl o taRuud il fuloh bt e Brfignn " '
action. For esargses, hhe thuioirrd freqidnayi otk clickihg 866n @ bomesidi Kly or
electrically coupled to the rotational input device 854. &1 059]

conputing sy StQWs. slslsn%,rtméﬂwklﬁe|swe§s@rcb\ﬂ@@@s@&fesgbaclato esyenAsde0 and
an audi o f%(ﬁ?@%&ﬁw hi&Pthe r?érggg\h%ﬁrﬁﬂ{etﬁét%‘fﬂgm%oaégg;%wg fhglisggal action

are supplied to the processor rocessor only "perforns

processing o I on lLi,cati o t he nput i ng

Cvatom 850 bui0eAlso i LofitPsi st E(avgp@e?ﬁ%e?ﬁ%m%e& BB

unit 862. Al beonatdcesidancad Wiltehakhiridient 6thkafivehtiopt NAthieighdbdifenean

support the processor 858 in controlling the disp Iaé 860 or the audio

f eedback unithe gser 920 is linearly scrolling (as shown by arrow 924) through a list of
songs 922 displayed on the display screen 904 via a slider bar 923. As
shown, the media device 900 is comfortably held in one hand 926 while being
comfortably addressed by the other hand 928. This configuration generally
allows the user 920 to easily actuate the rotational input device 910 with one
or more fingers. For example, the thumb 930 and right-most fingers 931 (or
left-most fingers if left handed) of the first hand 926 are used to grip the sides
of the media player 900 while a finger 932 of the opposite hand 928 is used to

actuate the rotational input device 910.

[0063] Referring to FIG. 9, and in accordance with one embodiment of the
invention, the rotational input device 910 can be continuously actuated by a
circular motion of the finger 932 as shown by arrow 934. For example, the
finger may rotate relative to an imaginary axis. In particular, the finger can be
rotated through 360 degrees of rotation without stopping. This form of motion
may produce incremental or accelerated scrolling through the list of songs
922 being displayed on the display screen 904.

[0064] FIG. 10A is a flow diagram of user input processing 1000 according
to one embodiment of the invention. The user input processing 1000 is, for
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[ 0060] The processor 858 causes a display screen to be produced on the

di splay 860. In one inplenentation, the display screen includes a

sel ect abl w0 d3i086450f itens (e.g., nedia itens) from whi ch aaresv2nsspssel ect
one or nore of the itens. By the user providing a rotational action with
respect to the rotational input device 854, the |ist can be scrolled

t hrough. The 8¥PBidasRerforassl wisk sespact ththesconpliter systeai 650 glustratdbin

[ | ' f . ' ni gk it .856. Th 858
hen det or m tae” (SRR MFsE A o MR iTEIGCAR: | 5" be br ccont ed on o
di spl he, di spl : . ' . this d ' ion, th
or ocessor 55808 + athC REh TbuRE seeaiico AL wsplayG 1000 a Otambiaal sbsr

Typi cal ly, thstepfaeseThen, §78tatiohhl ¢ ' i i -21
WD 03/ 036457|PC82T/ US02/ 33805 actionggﬁ@%hp ﬁ?ft’ t tgat‘@gﬁéiutglagg{p%a%&?%

di fferent itéageived {1RB4nEtare, thesusesanpuiactipais generlintangutzat as ppppsed i onal

to the rate : I | .l Q 006 The pr.ocessor 858 can al so
control the g%gb%ﬁf g@ﬁﬁhéggghﬁﬁ‘%&f\n '{O(Sétlod]aib?Wgné%&i 65 USpsRad indnarg;ser |
The audi o f eeletaithielonnihd mtatoraPheveniénticandbe plovite SRy L BEQdHEEE by the
audi o feedback, uni ;rk862' I n one enbodi nent, the audi o feedback unit 862 is

a pi ezoel ect ACHOB #y BRe exaMpie tharetatipnal mavemeshrar bermavisgt byreuserst  of

itens increa af i, cKi n._increasg.

A tornat vel 3ot i Fotalc P e0RerBhal feciubilohta S5 R S8k If' GRiFer
turned sl ows example,dhe rofatibnalnsbvementgan be@aeBet vy d Usér Pfinddrastaa stylist
decr eases, agg{thus t he fre%g.enc of the clicking sounds correspondi ngly

sl ows. Hence S{EEMEVPERD AJOLBIRRASMENBET HkOugRRd!seE Eumd artion witheegpeet tas” t o
the rate in whoabh phg. ! ﬁfﬁhé‘”rét{éiiBnélhﬁS%érﬁgngﬁﬁ bg@%@é&@&ﬁﬁ%%ﬁ%"efsed-

[0062] FIG 9 shows the Ia player el ng used by "a user
920 i n accor teiaenalimhvementisizoiveded 1006tih® a fineant movemkent.t The lingkodi nent ,

of - songs 022 Neritije ek SoRied Ty & ademataneteBes o hedrabicabiserozs, As
shown, the mhibracsyFepeRiifpies t@BbRIt 8Pi: disbichlusdiantafile 2 Mlbligy bei ng

confortably addressed by the other I's configuration generdlly
al | ows the uB®@nwaother ehisict hawog waploralie of sgleciableaiteapThedigace 910 wit h

?gre or mor € I RARI-cahnOb et AW 61 tybR%dtion rrv\tlllthgr?’eosp%gf]I tortih%hotb_jgas(te.dc. ,i ers 931
menu). Alternatively, the linear movement can effect a level adjustment (e.g.,
volume adjustment) or position adjustment (e.g., slider bar position). After the
linear movement has been applied 1008, the user input processing 1000 is

complete and ends.

[0066] FIG. 10B is a flow diagram of user input processing 1050 according
to another embodiment of the invention. The user input processing 1050 is,
for example, performed with respect to the computer system 650 illustrated in
FIG. 7A or the media player 700 illustrated in FIG. 7B.

[0067] The operations 1052-1060 performed by the user input processing
1050 are similar to those like operations performed by the user input
processing 1000 illustrated in FIG. 10A. Additionally, the user input
processing 1050 operates to provide 1056 audible feedback corresponding to
the rotational movements. In other words, as the rotational movement
associated with user input action is received 1054, audible feedback
corresponding to the rotational movement is provided 1056. Such audible

feedback provides the user with feedback concerning the extent to which
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left-nost fingers if left handed) of the first hand 926 are used to grip
the sides of the media player 900 while a finger 932 of the opposite hand
928 is usew @G3w3e4ct uate the rotational input device 910. [MOGEo02BsH08r i Ng
to FIG 9, and in accordance with one enbodi ment of the invention, the
rotational input device 910 can be continuously actuated by a circular
motion of thé&otatingakmovemgst bashaenynputr doopesmisedimenstheaptatioaal f i nger

' t o i | s... Ln particular. . the finger can be
ot at ed ¢ hr ofseniEnt fsBEET ALy R aobn B s inte ey form of
motion nay puaaineentianc apsivdeto @t objeeebes gAshical ekl iMarfaks opgh the |ist

screen 904. [0064] FIG 1QA is

922 bei i splayed on the displa _ : 4 .
2 1 ow di agr SXAOPIGSBIH Hs ROIBPURIS G IoatuSRY duedang i adnuihﬁllemrggf?ioggzg 7
he i i PR ' : ecﬁ,@i 0, i f -
IngT; UgOIZ/n ‘?’)gggl%éﬂse)c(i% e, pglrug gﬁ%@"'@ﬁt réeué%((]étc ?dgﬁ%rﬁeﬂ{:eo%%% Ve\‘?system 650
i |l ustrated movement agsooiatedhwithdbe aspl mpet a¢ith rdgreséntstedisiance! G 7B.

' i ng,.10 di spl 1002 a graphical user
ntertace. ThakelatyBe FRReRD I maine 2Bodbiaten Inapniad LbercistapGe  act i on
s 1 ecel vedirk08ked iifuretddd (08!, millitled)ih Bel SRR Hedfbitla - 2S

opposed to linear, and thus pertains to'a rotationa (mv’e .
di scussed i nfegstoackde pravidesttrsaugh Repieznelectinduzrenthat i carrolled by avi ded by

the user in L an. exarmpl e, the rotational vement_ _can be
caused by apEgoecre%ggtﬁ}nogth%o&&g?@serﬁa)torr%@f'boj‘?’: ‘Bﬁaﬁ“ﬁ%g&eﬁ%ﬁgw@@ user
i nput acti onshownanGIBGesB canaih picidetedtat BLLASIA THOVSRSller $6thRe caused by
a user's finger or a stylist being noved in a rotational nmanner through a

user input aPl&Zeglegticnbuaascen, fo exampleidre pmotlteﬁaoepfthmccpmpatar@yaterré L006
h ' t tatlo Jovenent 1§ converte
oo e | i noalSaSh e MR ool BFsorh8 e BuRRSIRRY talhe 005 1 o at

| east one obpiezbelectidieuzeaphi cal user interface. For exanple, the object
of the graphical user interface can be a list, nenu or other object having

a plurality [00g8y ectiablta ibleftw dPah cTeRer iUl FSSss 11‘3(?6 gELorirfr O |

type action \;!\Arter?grespect to the o-baPth _(e.gth, l'1st or ﬁ1xfnu - ﬁgc

Al t er nat i vel iR anetber prbadimeniefdhe invantiont eldte userduplt processingti00dsg. |,
for example, performed by a computing device, such as the computer system

650 illustrated in FIG. 7A or the media player 700 illustrated in FIG. 7B.

[0069] The user input processing 1100 begins by the display 1102 of a
portion of a list of items together with a select bar. The select bar typically

* points to or highlights one or more of the items of the list of items. In general,
the select bar can be associated with any sort of visual indication specifying
one or more of the items of the list of items. Hence, the select bar is one type
of visual indicator. Next, a decision 1104 determines whether a rotational
movement input has been received. When the decision 1104 determines that
a rotational movement input has not yet been received, then a decision 1106
determines whether another input has been received. Here, the inputs are
provided by a user of the computing device performing or associated with the
user input processing 1100. When the decision 1106 determines that another
input has been received, then other processing is performed 1108 to perform
any operations or actions caused by the other input. Following the operation
1108, the,user input processing 1100 is complete and ends. On the other
hand, whén the decision 1106 determines that no other input has been
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vol une adjustnment) or position adjustnent (e.g., slider bar position).

After the |inear novenent has been applied 1008, the user input processing
1000 i s wonleéss7and ends. [0066] FIG 10B is a fl ow di agrcanuseb/3sseer i nput
processi ng 1050 according to another enbodi ment of the invention. The user
I nput processing 1050 is, for exanple, performed with respect to the
conput er systreaeiged. thendbe usee ihput praédessingAl t00 téternsddirapeatinerdetigion
illustrated i1”|di' G 7B. [0067] The operations 1052-1060 performed by the
user input processing 1050 are simlar to those |ike operations perforned

by the user i rocessing 1000.i]lustrated in FIG 10A Additionally,
t%e user ianBByé} 029§‘§Fr4§e '%éﬂé‘@@%qrm@%thaa@ rotadionaloyemededback

corr espondi Ngnp@ Hdtenden Add tW&Yﬁ’(@j@?ﬁoHd’l‘ nfVihetQs denvéied 110 {%§4

rotational novenent associated wt I nput action is received
audi bl e f eedbineRr mayemsayioddieng atrext pertiont efttheliat ofitereséamnd peacprmmnit déd

1056. Such aydi hl eedback proyides the er W f eedback congerning the
extent to whiqﬁ%%?%f%\ﬂ8&%%%%8%56%%2/@%’6&“9‘5 gﬂ&?i %reﬁfﬁ;eﬁﬁ]@.e as
been input. Iporite oftHeoklt®t itbmstiBligpthdd Ped. TRBVIREBNoREHRAE Bherhtdst h
user input action is converted into |i'near novenent and applied to an

obj ect of a dPapeve-tie spieet hart(er ptes vistel idesyifien vathimthenlisthdn oti]f;words, the
crol i ng andresPeet Pah g plCtb s 8ol Sherds ot hele RIS cu

the user i npuinaectleatetianaesenby the diset BngccordamdewiBdhe inddramBtibi. Ast em
list. When accel erz?]t lon is applied, the distance traversed is increased

(e.g., multiphee&asoling,oecs spariiemef thelist beinadisplayed shasres s Feflowinged

t hrough a pi | ' E&% ] C or ot her
circuitry). Iilé?% )%gtérﬁrgiln? t éﬁ%tlj' ?anng actsg@rqi ffbgé)é c'%smtfgé/fné ﬁ&gﬁé 8B can
be a pi ezoel dbdawewerbiiziesired,Tihe usemntinpitippocdssing 00 parzoatings followmg zer
can, for exanple f the co 650 or the nedia

o1 ayer 700, - GPSCiRD ST HEPY SEREGNE) RO dBraIn b1u4ucHyiHEs subseatart buszer
[0068] FIG Fdtdtional mo98hiénf s 8hn BesirobBsidd B AR Sth&%DdriilNs BE AR fltng

items in a similar manner.

[0071] FIG. 12 is a block diagram of a rotary input display system 1200 in
accordance with one embodiment of the invention. By way of example, the
rotary input display system 1200 can be performed by a computing device,
such as the computer system 650 illustrated in FIG. 7A or the media player
700 illustrated in FIG. 7B. The rotary input display system 1200 utilizes a
rotational input device 1202 and a display screen 1204. The rotational input
device 1202 is configured to transform a rotational motion 1206 by a user
input action (e.g., a swirling or whirling motion) into translational or linear
motion 1208 on the display screen 1204. In one embodiment, the rotational
input device 1402 is arranged to continuously determine either the angular
position of the rotational input device 1202 or the angular position of an object
relative to a planar surface 1209 of the rotational input device 1202. This
allows a user to linearly scroll through a media list 1211 on the display screen
1204 by inducing the rotational motion 1206 with respect to the rotational
input device 1202.

[0072] The rotary input display system 1200 also includes a control

assembly 1212 that is coupled to the rotational input device 1202. The control
-25.-



to anot her enbodi nent of the invention. The user input processing 1100 is,
for exanple, performed by a conputing device, such as the conputer system
650 il | uswoaisadedsn FI G 7A or the nedia player 700 ill ust rratTeicoea3ses G 7B.
[ 0069] The user input processing 1100 begins by the display 1102 of a
portion of a list of itenms together with a select bar. The sel ect bar
typically pé@isaesiblp1312 ig epnfiggined toaequire therpositiort signalsdram diie seasdisst  of

items. In general, el e ar._can, be associ at wi.t.h any sort of

Vi sual | ndb o AEaR supB ¥ a i die At s mpotiReT et e BiRief oby By
i tems. Hence of ehampid,@hé doRtrol assEmeblyVIRA2 by Hotutd ah BEphcdtRIh-sp¥fc 2
deci sion 1104 determ nes, whet her a rotationa nmovenment i nput has been

recei ved. WhéHegrated sirdit ohSHGdhatisteantipHessl tonmeniter thetsignale fiormiheement

I nput has no i n cl,S§ . r 1 t her
anot her inpuiseﬁgérsggg%drié@gitﬁg hghgﬁé?%tﬁg 4”%@?%&%883”%%&9&9%@%@3@&“5er
of the conputandgateleratomeirdrarthe myoritorad Siyhals and Yo tdpdrithis inferatiopuo
processi ng 1100. Wen t2§ %eci sion 1106 determ nes that another input has
been recei ved® PRGESSPRAE 1fr ocessing i's performed 1108 to perform any

operations or_actions caused by the other input. Follow ng the operation
1108, the usd®0THput The veecssisap 12146 ceupedpetwvecnite eoniel asae R her

031 036457 PCAEans iRy e RRaCFARE O ool fa P oorribite REGRER 00" 1
returns to relspdy dhinfoteeatiinasm tHel@idplay@erédn Po£ ihendleetaémie, 114
determ nes that a rotational novenent input has been received, then the

rotational nVRERSSEr 1214 dacRiVeeangdlap matiog iInfarmakion fome theneontidlen, a next

ortion of t | ' Mﬂ?{é‘ﬁ]t ; e : e of
Ito he itens) i ?@a%@?ym?%é%bﬁﬁi}éﬁggtee?ea er % 'ﬁ%{g 'tﬁt’%ﬁﬁ%ﬁéddaﬁé? ?%(ﬁtﬂﬁ}st of
itens is di sprajebe prédentéton theatisplaysersent 12(%er [atraaking ¢thistletemtinatieh ect

r words, .. the

bar (or other,_visual id jfier) within the list, In oth )

ool et bar | the piasssh’ TRHACHS thhe ARS8 ation the Gt Gk Blpd list

unaccel er at ed HANNGlcaly, iHRBBBEEsdr AU RS Fnitd nSRmARARR AS

the scrolling occ{}?‘g 'g_%é _'%g?t i onS orf t he ﬁ"i st béﬁ%téﬁ%f%%déye é?]%ﬁg%@ﬁ

Fol | owi ng t eatdhe teanisdioniniglip, differend stemsi inghe npedia disis121t dd0beiperionmedet e

and ends. .
faster or in an accelerated manner when moved at non-slow speeds or

proportional with greater speeds. In effect, to the user, rapid rotational motion

causes faster transitioning through the list of media items 1211. Alternatively,

the control assembly 1212 and processor 1214 may be combined in some

embodiments.

[0074] Although not shown, the processor 1214 can also control a buzzer
to provide audio feedback to a user. The audio feedback can, for example, be
a clicking sound produced by a buzzer 1216. In one embodiment, the buzzer
1216 is a piezoelectric buzzer. As the rate of transitioning through the list of
media items increases, the frequency of the clicking sounds increases.
Alternatively, when the rate of transitioning slows, the frequency of the clicking
sounds correspondingly slows. Hence, the clicking sounds provide audio
feedback to the user as to the rate in which the media items within the list of
media items are being traversed.

[0075] The various aspects, features or embodiments of the invention
described above can be used alone or in various combinations. The invention

is preferably implemented by a combination of hardware and software, but
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However, if desired, the user input processing 1100 can continue foll ow ng
operation 1114 by returning to the decision 1104 such that subsequent

r ot at i onatvonwaesdsnt | nputs can be processed to view ot her poartsoenssosf the
list itens in a simlar manner. [0071] FIG 12 is a bl ock diagramof a
rotary input display system 1200 in accordance with one enbodi nent of the
i nvention. BS§@malsogie nplamented iehandyiase wr isafiwarali The dyvenjionean1also bean be

Tl ustrat ed PRoPAEY SRR FadeUHRelier S565MPH BrrBbR AR cThos. e

rotary inputcothppteayreagsilemadiQm igtdrly d=ta storafetdeivicenipbt tapetordeidtae 1202
and a displ ay _schr;en 1204. The rotational input device 1202 is configured
to transfor fVRIGgtan thereatterdis wadipog cepuieissystenn faamples ofithe. ., a

el . . A ) . . 1508 on
The di sl ay SonpulstsglaiEhed Pkl P ndtory, ifiom BB 207 ce
1402 i s arr ampanbrypCEsROMs,dD¥ Dy, thageetit tapesioplieal ddta storagkalevigessahdon of
th tati | i t devi 120 t . iti f . ' t

ol at i ve to CPERANeS sceo et cradHhiS PRI o atpe Bl b 4%, Thi s
al | ows a usepefyforkicdepldd/csifplier sySEROh thatask é‘o:‘ngﬁier 2adalB doe id! Sﬁl ay

screen 1204 by inducing the rotational notion 1200 wth respect to the

rotational $teped addexeeuterion.a fistiitRifedfashiat.ary i nput di splay system 1200
al so includes a control assenbly 1212 that is coupled to the rotational
| nput devi ce[(DFB]}. Tre advdantages o2heVOv&RidB&ENUREDUISMAIff8REA5 assenbly

1212 is confi rsd to acgui |ie t he .Bosition si gnal s frorrt he sensors and to
supply the a@'g\E’P spertsqidnplergentay B%Elaé/o\f'elﬂ 0 MPHe 0 b‘&qf@ WEB\I way of
exanpl e, t hea&@éﬁté@%&%ﬁéﬁ%ﬁid’ bé Abted Mt tHI€ i A éﬁeﬂﬁ’é\ﬁét%tlisf)ahéf?ﬁﬁe

ific
Integrated circuit ) that is configured to nonitor the signals from

the sensorsmay other @dvastagegwhich boe ot desaibeddiereint i @ne @dvantage afnal |y

d d | ' f h ' d si | d th
hfor a1 on- {1 nppatos? Bitbel 8seh b ABIP b Fayermpupistd S it or tBlis e
bet ween the G&iRPlotaGSRINRLEr ﬂa%llt?acﬁ’d]ﬂl MRSt a8l atage T ehe ihtiod i€ that

processor 1214 1s configured to contro
a user is able to easily and rapidly traverse a lengthy list of items. Still

another advantage of the invention is the rate of traversal of the list of media
items can be dependent on the rate of rotation of a dial (or navigation wheel).
Yet still another advantage of the invention is that audible sounds are
produced to provide feedback to users of their rate of traversal of the list of
media items.

[0077] The many features and advantages of the present invention are
apparent from the written description, and thus, it is intended by the appended
claims to cover all such features and advantages of the invention. Further,
since numerous modifications and changes will readily occur to those skilled
in the art, it is not desired to limit the invention to the exact construction and
operation as illustrated and described. Hence, all suitable modifications and

equivalents may be resorted to as falling within the scope of the invention.
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di splay of information on the display screen 1204. In one sequence, the
processor 1214 receives angular notion information fromthe control
assenbl y wol®3/aeu37t hen determ nes the next itens of the nmadiTarsdozsssoi2ll
that are to be presented on the display screen 1204. In making this
determ nation, the processor 1214 can take into consideration the |ength
of the media |istywidgldclalyehGal |y, the processor 1214 will determne the
rate of nmovenent such that the transitioning to different itens in the
media list 1211 can be perforned faster or in an accel erated nmanner when
noved at non-slow speeds or proportional with greater speeds. In effect,
to the user, 1rapi & methad fonscratistg thnoughaperions ad vetatarsehsiaid oethgdt hr ough
the list of nedia itens 1211. Alternatively, the control assenbly 1212 and
processor 12%9"REF"e conbined in sone enbodinents. [0074] Although not
shown, the processor 1214 can, al sp control , uzzer t rovi de audio
Foatback to a userSUoiiad A MIBDPL SRS ate S I Rl RO diceh Tk ng
sound produced by a buzzer 1216. |In one enbodi nent, the buzzer 1216 is a
pi ezoel ectri ¢ buzgetermigingan acaeteration fagier pedaining toheugtational yseit of
medi a itgys hﬂﬁﬁeases, the frequency of the clicking sounds increases.

Al ternatively, When the rate of transitioning slows, the frequency of the

clickin sounds correspondi ngly sl.ows, .Hepce. the ¢licki.ng sounds provide
Sba e Pocanack t ERORE Aot et Aol aton BHBY, 501 ans s Lhi
the list of nedig [tens are being.traversed. 75] ,The, vari Qus, aspects,

f eat ures or enbodaﬁiﬁ{f@”'ﬂg g pext; Pg e @@%?B@E‘L%l?ﬂa@eéﬁ?&ﬁ%d usgd al one

or in varioug ﬁﬁ,@i ahit®end The invention is preferably inplenmented by a
combi nation of har ﬁware and software, but -26 WO 03/036457 PCT/ US02/ 33805

can al so be inpl eg‘aégeq.gin'gggeZ{eggﬁ&qioﬂrofstﬁétd g?t_ The invention can al so be

enbodi ed as conputer rea € on a conpu readabl e nedi um The
conput er 6eadab| e nediumis any data storage device that can store data
whi ch cah thereafter be read by a conputer system Exanples of the

RO, VDA magnBRHEY af seclegkin G bR kB Bertogngo a FeL et

items, and the portions of the data set include one or more of the items.

3. A method as recited in claim 1, wherein the data set pertains to a
15 media file, and the portions of the data set pertain to one or more sections of

the media file.
4, A method as recited in claim 3, wherein the media file is an audio file.

20 5. A method as recited in claim 1, wherein the rotational user input is

provided via a rotational input device.

6. A method as recited in claim 5, wherein the rotational input device is a

circular touch pad or a rotary dial.

25
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carrier waves. The conputer readabl e nediumcan al so be distributed over
net wor k- coupl ed conputer systens so that the conputer readable code is
stored andoensasensed in a distributed fashion. [0076] The awrarsoagss®sof the
invention are nunerous. Different enbodinments or inplenmentations may yield
one or nore of the follow ng advantages. It should be noted that this is

got a_nbeéhﬁuZt! veAl methaghas renited il]:l eigimbh voherein thevaoeeligrationsacior iar e ng]t
raver se.t r §eorndet e BT sPesn PF BRI S BBE Oy Suser [nput

action. Another advantage of the invention is that a user is able to
easily and rapidly traverse a lengthy list of itens. Still another

advant age of the invention is the rate of traversal of the List of nedia
itens can be8depeAd®sthashas freitesiin cgqlrry‘gtv&l?@rgm %PC&S%[PR%@%% gation

wheel ). et ki of the invention is that audible
sounds arse Bf%‘}é%‘%:segr}?@&%??;@?‘\éﬂg#%% back to users of their rate of

traversal of the list of nedia itenms. [0077] The nany features and
advant ages of the present invention are apparent fromthe witten
description, jand thus, it _is intended by the appended .aj ver all
such feat yreg' andPa@\%'?ﬂ%@%?%%dt'H&?ﬁ"ﬁbiﬁ‘i"ﬁ‘%‘fﬁ.‘rp ?%&l‘?r%@? E%Cégﬁﬁ%grous
modi ficati 0“§ué€é§s¢\f@i{"‘9ﬂ§eé‘éé {o prRAftiddysReeysively droase Isldld baccdleratiba. art,
it is not desired tolimt the invention to thée exact construction and

operation as illustrated and descri bed. Hence, all suitable nodifications
and equivalents may be resorted to as falling within the scope of the

inventiop, - VO 0 - - i b LS met hod
For sor ol i ndCc i AURURRY o Grae iy b et SRl ARG oo el
recei ving a datportioh compisedssoci ated with a rotational user input;

determ ning an acceleration factor pertaining to the rotational user 5

i nput; nodi fying thavauifigahe Phodifiéd Auliber BE UARS RItE 1S hert pertibAbased on
determ ning a next portion of the data set based on the nodified
a predetermined value.

15 11. A method as recited in claim 1, wherein said determining of the next

data portion comprises:

dividing the modified number of units by a chunking value.

12. A method as recited in claim 1, wherein said determining of the next

20 data portion comprises:
adding a prior remainder value to the modified number of units; and

converting the modified number of units into the next portion.

13. In a handheld, electronics device, a method for scrolling through

25 portions of a data set, said method comprising:
receiving a rotational user input;
determining an acceleration value pertaining to the rotational user

input; and
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nunber of units; and presenting the next portion of the data set. 10 2. A
nmethod as recited in claiml, wherein the data set pertains to a list of
itens, anda@®3esrti ons of the data set include one or norrETOfSORAEBOEt ens.

3. Anethod as recited in claim1l, wherein the data set pertains to a 15
media file, and the portions of the data set pertain to one or nore
sections of the &G {0 next portinpohdie datarsaiibesadion aflaasitBe wherein the

media file i j jle. 20 5. A nethod as recited in claim1l1, wherein
the rotati on%f:éﬁggérﬂqnﬁﬁ%{]é’i s provided via a rotational input device. 6. A

net hod as recited i,n._claimb5s er.ein the rotational input device is a
circul ar touch paavwe%y hﬁ %??F\Tgﬁagf’f‘ V? e—%ﬁ%sﬁ;}ﬁg%eﬁgpwﬁqﬁgﬁ%%SOS 7.
A method as ggebdigtd Witls i ratd at WHdtesaid tddfolRes #retgh ke pbaphelof itie
dependent upon a rate of speed for the rotational user input. 8. A nethod

as recited i data setip10 bataghieved he accel eration factor 5 provides a range
of acceleration. 9. A nethod as recited in claim1l, wherein the

accel eration factor can successively increase to provided successively
greater |evels of acceleration. 10 10. A nmethod as recited in claiml,
wher ei n sai d1det ermeithngd a$ rédiednadaimdtd,aviperein said bamdheke electomics t i ng
the nodi fied nupber of its ipto the next portion based on a

pr edet er ni nedeYige g a Hoﬁj e MeGRPIYEras recited in claiml, wherein said
determ ning of the next data portion conprises: dividing the nodified
nunber of units by a chunking value. 12. A nmethod as recited in claiml,

wherein said determning of the next 20 data portion conprises: adding a
prior reh@indé vanadarshelts ekcdidricaddeniodea methachfarscrelling through

portions of a data set, said method comprising:
receiving a rotational user input;

determining whether or not to provide acceleration with respect to the

rotational user input; and

15 scrolling to a next portion of the data set in either an accelerated
manner when said determining determines that acceleration is to be provided,
or in an unaccelerated manner when said determining determines that

acceleration is not to be provided.

20 16. A method as recited in claim 15, wherein the data set pertains to a list

of items, and the portions of the data set include one or more of the items.

17. A method as recited in claim 15, wherein the data set pertains to a
media file, and the portions of the data set pertain to one or more sections of
25 the media file.

18. A method as recited in claim 17, wherein the media file is an audio file.
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converting the nodified nunber of units into the next portion. 13. In a
handhel d, el ectronics device, a nethod for scrolling through 25 portions
of a dat awsed3/o3edrd nmet hod conprising: receiving a rotati aealusessssos nput ;
determining an acceleration value pertaining to the rotational user input;
and 29 WO 03/ 036457 PCT/ US02/ 33805 scrolling to a next portion of the data
set based on18t | dawethatkiorsceadling tirough pattions oftaciilebsaid imesthodel er at i on

val ue specifi ree of acceleration associated with the rate at which
said scrolli ﬁgﬁlpﬁf‘&%gh the porti ons of the 5 data set is to be achieved.
14. A nmethod as r ted Ln cla V\:t}EI’EI n said ha dhe , electronics
device is a porta ereﬁﬁﬁ"@ ﬁl”é‘Vgg r of ginits fromm, agofations qn@u PYERT oni cs

devi ce, a nethod for scrolling throu ortions of a data set, said nethod
conpri sing: recei {PX@FIgMIRIRG ?&ﬁ’&?dﬁgéﬁ?tai}ﬁﬂu@rth&éf)@tiﬁnﬁl ngUieYiser or not
to provide acceleration with respect to the rotational user input; and 15
scrol lingSto a nexe) arplyingmcseleraioniwhan dhe speedof rtatiom issgreaterrthan®

manner when ning determ nes that acceleration is to be
provi ded, EBb%dglﬁfeghg]g el erated rranner when sai d determ ning determ nes

h I b d .'
Cl'ai m 15, uher ei n(@HBTARS 8oy A5BFRAI beind appled Wien e spectil pliion

portions of tdhRsdakén §fd speed tHiesieng; or nore of the items. 17. A met hod as
recited in claim 15, wherein the data set pertains to a nedia file, and

th t fth
modi o filo 16, AGTRORRE OERGR I enRoh Stodfbfod Bk iR gctbal e |
an audi 010i | @ny; 30 WO 03/ 036457 PCT/ US02/ 33805

(f) determining a next portion of the file based on the modified humber

of units; and

(9) presenting the next portion of the file.

15 20. A method as recited in claim 19, wherein said applying (c) of the

acceleration successively increases an amount of acceleration being applied.

21. A method as recited in claim 20, wherein said applying (c) comprises:

(c1) obtaining a current acceleration amount being applied for a

20  previous humber of units from the rotational input device; and

(c2) determining an increased acceleration amount to be applied to a

current number of units from the rotational input device.

22. A method as recited in claim 21, wherein the increased acceleration

25 amount is an integer multiple of the current acceleration amount.

23. A method as recited in claim 21, wherein said applying (c) further

comprises:
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19. A method for scrolling through portions of a file, said nethod
conprising: (a) receiving a nunber of units froma rotational input device;
(b) det erwionisnge4a7speed of rotation for the rotational i nmar/okeeissses 5 (c)
appl yi ng accel erati on when the speed of rotation is greater than a speed
threshol d; (d) renoving any accel erati on being applied when the speed of
rotation is | ess(¢hadeteminigewbether dadbimg: sifed thenaicdelénatjon weasniasber of
units in accq danccz.vvithttk@ acc(ﬁl eﬁati on i@_ 18 any; (f) determning a
next porti onCBRNYRY IS 9ieate0aR aduratian tgshPlda@Rtber  of units; and (g)
presenting the ne>ét portion of the file. &5 20. A nethod as recited in
clai m 19, wher ei n(SHiRIe¥BHIRG 8id @PPRg ohihe accalerafigniosthe Ncrersgd el v

| nor eases an REBRiH aRBAL AHBHIAD R SRcaRM hetbiersfin visdBhERRged ROl t ed

in claim20, whereln said applying conpri ses: obtaining a current
accel er at § on nabgreatebianghephiratieh froeskol@0 previ ous nunber of units from
the rotational input device; and (c2) determ ning an increased acceleration
anount to be applied to a current nunber of units fromthe rotational

i nput device. 22. A nethod as recited in claim2l, wherein the increased

accel erati on2425 aRigithiod &s a8citadf RGN tWReRIPEaitit P et comsidery:at i on
anmopunt. 23. A nethod as recited in claim?21, wherein said applying (c)

further conpri Se%m)%et@%%d)ﬁfﬁéﬁ%r%&ih@éﬁé@%aﬁc&élé%atiﬁlﬁtvﬁ‘éﬂam ng

whet her the tinme since the acceleration was | ast changed is greater than a
dur ation t hr ebanged imgreatenthapradenationdhreshdldagpdyi ng of the accel eration
or the increased acceleration anount when the tinme since the acceleration
was | ast 1eéhanged i(s2) frenenting eaideaappiying of ttee deealénationtwhersthel tine 3ihceA

method as r e(fl%et ggcélgract{o%l vr\lnaéL ?ést\é’ﬂgrrlgéé] issr?cl)tdgricggpelr)%a?r%J téecgjur%%gﬁ rtll'n:sees?lbld.

25. A method as recited in claim 19, wherein said determining (f) of the

next data portion comprises:

15 (f1) converting the modified number of units into the next portion based

on a predetermined value.

26. A method as recited in claim 19, wherein said determining (f) of the

next data portion comprises:

20 (f1) dividing the modified number of units by a chunking value.

27. A method as recited in claim 19, wherein said determining (f) of the

next data portion comprises:
(f1) adding a prior remainder value to the modified number of units; and

25 (f2) converting the modified number of units into the next portion.

28. A portable media player, comprising:
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(cl) determning whether the tinme since the acceleration was |ast changed
Is greater than a duration threshold; and 10 (c2) preventing said applying
of the aco® ®rae45on when the time since the accel erati on rgasUs0a83808 hanged
I's not greater than the duration threshold 25. A nethod as recited in
claim19, wherein say d determ ning ( of the next data portion conprises:
15 (f1) convertin@ $'REGR 'ﬁk|d@MeﬁrﬂﬁPo%PrQ§fmﬁﬁlﬁt@mmtd0f factheka phoelityof based
on a predeternﬁgd]gg{ Kﬂg ue. 26. A nethod as recited in claim19, wherein said
determning (f) e next data portion conprises: 20 (f1) dividing the

modi fi ed nunber ofa display scyeen ttiahdiepﬂuywbumonﬂ thé medif dtdnsat’ £ tlifeed i n
claim19, wherein _said.determ. n| %bOf t he next data portion conprises:

(f1) adding a pri SrUSEEHaER V'% lere veRligtisald perakle reediamlayer tand
25 (f2) cenv 28.
A pgrt;bl e égféﬁsg%rt@%@gsﬁwwoﬂﬁ%a&?m Qg'ﬁﬁit%@ﬁ%? gg%gna

st orage di skrespastie rad @eriwltrtbiw@ @odtent for each of a plurality of
media itens; a di creen that dis Qrtion o e nmedi,a itens at
a time; a user i n%ﬂ%r%ég ?%'eoqaﬁﬁtfve@ﬁgﬁp'g%&éa&ég'd(ﬁ‘to@&eﬂé'%af"o’l‘ﬁﬁédﬁ@ﬁ
player to 5usér in@&ﬁHeﬁl@éoééldtdﬁé@é%rHB%rFHIMhQ'd fate Gfsé?%ﬂin@ driPfisusi ng a

rotational action with respect to said user input device; "and a processor
operatively E6HHEURIEE & Bexnartien @fﬁ'@”‘@ﬂwitﬂﬁ(&%bamﬁmweﬁ user i nput
device, ggid processor determning a rate of scrolling and thus

determ ning a next portion of the nedia itens to be displayed 10 29. A

portabl e medid. pl dyesriaisle reedia glayer a3l raciedth clafe 28! Whardid sBRY pakalsle Medi a
pl ayer is battec{!gﬁgjerated 30. A portable media player as recited in claim

29, wherein §§ Yesih attary-gpayp dpl ayer is pocket-sized.

30. A portable media player as recited in claim 29, wherein said portable
15 media player is pocket-sized.

31. A portable media player as recited in claims 28, wherein the rate of
scrolling is automatically increased to provide an acceleration effect with
respect to scrolling through the list of media items.

20
32. A portable media player as recited in claim 28, wherein said portable
media player comprises an audio player, and wherein the media content for
the media items includes at least audio files of songs.

25 33.  Aportable media player as recited in claim 28, wherein said portable
media player comprises a video player, and wherein the media content for the

media items includes at least video files of videos.

34. A portable media player as recited in claim 28, wherein said portable
30  media player comprises an image viewer, and wherein the media content for
the media items includes at least image files of images.

35.  Aportable media player as recited in claim 28, wherein said portable

media player further comprises:
33



31. A portable nedia player as recited in clains 28, wherein the rate of
scrolling is automatically increased to provide an acceleration effect with
respect twoswreédsing through the list of nmedia itens. 20 FTT/U¥sopostvabl e
medi a player as recited in claim28, wherein said portable nedia player
conprises an audio fpl ager, and wherein the nedia content for the nedia
itens includes at @ fegdbagk gireuit operatively songectedsozaid wsgranpabdevieednd

Corr 1 ses o rscarosPsSorsaidiRedhIeK SRR RauEE b38Ra, RS Pl e o
i tens i ncl uddegese bethet rotatibeal htlieswith respenso saidl uderpapitaddvicaredi a pl ayer

as recited in claim?28, wherein said portable 30 nedia player conprises an
i mge viewer, and wherein the nedia content for the nedia itens includes

at |least inagg fi IAeﬁo,géblb;Ftﬁ%%y%ﬁ%dﬁga@%{té@m aﬁﬁt%iég\r/\mle iR th&Solifi ited in

claim 28, wherein said po ayer conprises: 33 WO

03/ 036457 PCEifeshiz/cdadtsallywintlueed bylsaid feedbtaclopicuit.i vel y connected to said
user input device and said processor, said feedback circuit produces a
sound effect indicating degree of the rotational action with respect to

sai d user inggt dﬂvmo&f&@-ispwﬁgtaaéﬁrﬁoﬁ%@lbmspbﬁaﬁ%giﬁerh@fagtfggggaﬁﬁi m

35, wherein the sound effect 1s elfectrically iInduce sai

circuit. 37.aangdiaHdayentheimadiaplaygr hayinga rotatmnakinpius tievicensaidanetheds on
a displ ay, of Cﬂ@}d{%g‘l a player, the nedia player having a rotational input
device, said 9-10 conprising: (a) determning a rate of turn of the

rotational i nput vi ce; . (b) obtaining |l ength of the |ist of nmedia
items; (c) determ??ehqﬁfegnﬁ@d aﬁ@#"*’t‘? H"b?fatlhﬁéo qtionabinPHEEAPYICRt ens to be

di spl ayed based on the rate of the turn of the rotational input device and
the length of 15(Rkebtaining adengthiof the istsof raediait@maii spl ayi ng the next
portion of the list of nmedia itens. 38. A nmethod as recited in claim 37,
wher ei n t he nunbefc)udetawdining a @ext portion of the list of media items to be displayed

based on the rate of the turn of the rotational input device and the length of
15 the list of media items; and

(d) displaying the next portion of the list of media items.

38. A method as recited in claim 37, wherein the number of media items

that can be display on the display at any one time is limited due to the small
20  size of the display.

39. A method as recited in claim 37, wherein the next portion does not
consecutively follow a former portion when the rate of turn of the rotational
input device exceeds a threshold rate.

25

40. A method as recited in claim 37, wherein the next portion includes a

plurality of the media items from the list of media items.

41. A method as recited in claim 37, wherein the rotational input device is a
30 navigation wheel.
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that can be display on the display at any one tine is [imted due to the

small 20 size of the display. 39. A nmethod as recited in claim37, wherein
t he next pardaiodewsdoes not consecutively follow a fornmer pawvse3sdoen the
rate of turn of the rotational input device exceeds a threshold rate. 25

40. A nethod as recited in claim37, wherein the next portion includes a
plurality of the nedia itens fromthe list of nedia itens. 41. A nethod as
recited in claim37, wherein the rotational input device is a 30

navi gati on wdel . A3rheiddas O EHRl/inRIAIN S AVBS@Nbthedihedis it@hbere asidiceci t ed
in claim37, .gwrein the media itens are audio files. 5 43. A nethod as
recited in ciifiSm 37, wherein the nedia player is a MP3 player. 44. A

nmet hod as recited in claim37, wherein said nethod further conprises: 10
(e) providing audi ble feedback. 45. A nethod as recited in claim 44,
wherein the audi bl e feedback is dependent on the rate of turn of the
rotationad idgut denietkod as ragtedinmiainod? fwherdirsiieayiedip plagerisiaMRE a |i st
of itens on 'e,?pl ay of a conputing device, the conmputing device having a
rotational i device, said nethod conprising: (a) determ ning an

i ndication of turning of the rotational input device; (b) determning a
next portion of the list of itens to be displayed based 20 on the

i ndi cation of turning of the rotational input device; and (c£ di spl ayi ng
the next portfen & Mmatod psregjied inglaim 37, wheigin said rasthoddurtear i n cl ai m 46,
wherein the icgm'(;)fqgghon of turning of the rotational input device conprises
a rate of turn the rotational input device. 25 48. A nethod as recited

0 clal M6, wher gyl figihgLakl RledpaRRt device is a

45. A method as recited in claim 44, wherein the audible feedback is

dependent on the rate of turn of the rotational input device.

15 46. A method for displaying a portion of a list of items on a display of a
computing device, the computing device having a rotational input device, said

method comprising:
(a) determining an indication of turning of the rotational input device;

(b) determining a next portion of the list of items to be displayed based
20  on the indication of turning of the rotational input device; and

(c) displaying the next portion of the list of items.

47. A method as recited in claim 46, wherein the indication of turning of the

rotational input device comprises a rate of turn of the rotational input device.

25

48. A method as recited in claim 46, wherein the rotational input device is a
navigation wheel.
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navi gati on wheel. 35 WO 03/036457 PCT/ US02/ 33805 49. A nethod as recited
in claim46, wherein the conputing device is a nedia player, and wherein
the itemswar®/sedra itens. 50. A nethod as recited in cl aira®s0288896€ei n t he
nmedia player is a portable 5 media player. 51. A nmethod as recited in
claim49, wherein the nedia player is a MP3 player. 10 52. A nethod as
recited i n cl& m fomeihed ek mecited inskim 46 ansermiretreuchropufing deviteis aongs.

compr ses: 15TR BRI ab Ry el ReSBUe R ot hod s reci ted in

claim 46, wherein said nethod further conprises: (e) providing audible
feedback. 20 55. A nethod as recited in claim46, wherein said determ ning
(b) of the %gxt portion of the |ist of itens iis based on the indication of
turning of tR& rd Hiethedesiregiad BsRiprddnuharayn thesmedia playerigiaportaless. A
met hod asgr e‘ﬁi\écﬁg,ﬁléyé‘r'. aim 55, wherein the predeterm ned value is a

chunki ng val ue. . A consuner electronics product, conprising:. 36 WO

03/ 036457 PCT/ US02/ 33805 a storage disk that stores a plurality of nedia
items; a display for displaying a first portion of the plurality of nedia

items; a user input device that enables a user of sai,d consuner

el ectronics %ﬂr odd E“e?'ao%?sﬁéfag%d '@c“ﬁ%'m Z?'h‘i"ﬁ%@'f‘ § medizplaygeisd WP ity of
nedia items ipgywraccordance with a user-controlled scroll rate; and a
processor operatively connected to said storage disk, said display,

10 52. A method as recited in claim 49, wherein the media items are audio
files for songs.

53. A method as recited in claim 49, wherein said method further

comprises:

15 (e) providing audible feedback.

54. A method as recited in claim 46, wherein said method further
comprises:

(e) providing audible feedback.
20

55. A method as recited in claim 46, wherein said determining (b) of the
next portion of the list of items is based on the indication of turning of the
rotational input device and a predetermined value.

25 56. A method as recited in claim 55, wherein the predetermined value is a
chunking value.

57. A consumer electronics product, comprising:
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and said user input device, said processor determ nes an accel eration
factor for use in scrolling the list of the plurality of nedia itens and
causes sawd opoesaner el ectronics product to display a secamupensioon of
the plurality of 10 nedia itens, the |ocation of second portion of the
plurality of nedia items wthin the list of the plurality of nedia itens
bei ng dependent oa sitrageatisk thad starse ia-ploralityodf mddisciterhs; rate and t he
acceleration factor. 58. A consuner electronics product as recited in claim
57, wherein said aldisplayfemdisplayiagta first psrtiohasfubée plurality aionédiblitems;
battery-operated nedia player. 59. A consuner electronics product as

recited. in clai maaker MiRiteieVidchtRat aRabias Bl (@¢f lof saidedbridimet éétfoniégd
wherein the nedia itens are audio files for songs. 20 37 . )
product to at least scroll through a list of the plurality of media items in

5 accordance with a user-controlled scroll rate; and

a processor operatively connected to said storage disk, said display,
and said user input device, said processor determines an acceleration factor
for use in scrolling the list of the plurality of media items and causes said
consumer electronics product to display a second portion of the plurality of

10  media items, the location of second portion of the plurality of media items
within the list of the plurality of media items being dependent on at least the

user-controlled scroll rate and the acceleration factor.

58. A consumer electronics product as recited in claim 57, wherein said

15  consumer electronics products is a portable, battery-operated media player.

59. A consumer electronics product as recited in claim 58, wherein the
media player is an MP3 player, and wherein the media items are audio files
for songs.

20
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