WD 03/ 036457PCT/ US02/ 33805 METHOD AND APPARATUS FOR
ACCELERATED SCROLLI NG BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention
rel ates generally to a conputing device and, nore
W3 (0Beddf arly, to a handhel d conputing devi ce h R TAFH33805
rotational input unit. Description of the Related Art
[ 0002] There exist today many styles of input devices
for perform ng operations with respect to a consuner
el ectroni c device. The operations generally correspond
to novi r Y el ect | spl
sor cenMEQRATE ARERBATUS BOK ASGEIRATED SERILL NG
i ncl ude buttons, sw tches, keyboards, m ce,
trackball s, touch pads, joy sticks, touch screens and
the like. Each of these devices has advant ages and
di sadvant ages that are taken into consideration when
desi gning the consumer el ectronic device. |n handheld
conputi ng devi ceBA TGN cal | y
buttons and switches. Buttons and switches are
geFigldiafthedavemiddal in nature and provide linited
control with regard to the novenent of a cursor (or

ot RA0H el ckhepresemdnyendionarlaies generaliein a spmpuiing device and,
ex I vV

cufRe Brrhcty: 6" HERGHAL o RithG Aebiceliinliy s Rlakiife input
t ouniiki ng specific selections (e.g., enter, delete,
nunber, etc.). In the case of handhel d personal

di Pessripiion oftthetRelatdAAYt t he i nput devices tend to
utilize touch-sensitive display screens. Wen using a

t of@002cr cEere ex:ssmdayakasy stybslcéanpub devices fier pEriguining
ect s, on t

b t
- PRgraogs Sitrctespehtth aionsimtsd sfeeRiisietibet o ibiEPRgs
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are commonl y touch pads. t.ouch
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Of selastiPAp Qp@intﬂ"ede'@’@% m@mogtcoo In the sasepfhandheld
in a I*?ﬁ:a?a&%téo i( Ahinpudt d%&lgéstt&?d Ralilize touch-

devi ces
gersanaltiug d:sp@mstnrem %e«mrseng)att@uni‘ssdreen reaUsergnakes a

sel ee?gjé’t%ﬂsono’c'ﬂatclq s?pl% géflegx b?(cp ‘frﬁfhg 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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[0004]In addition to allow ng input pointer novenents
and selections with respect to a Gaphical User
Interface (GQUI) presented on a display screen, the

i nput devices may also allow a user to scroll across
WO/HP4H| ay screen in the horizontal or verti c#CT/US62/33805
directions. For exanple, a rmuse rmy i ncl ude a scroII
wheel that allows a user to sinp roll the s

whagers(gr shius) 8¢ hp ingelis mqyegakfraﬁ %SHF@%? of ﬂmguch pad.
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o o Vb todether win e fialoBre Hispiay; aEeBStAEIgS only:a single ftem
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t hrough portions of a data set, one enbodi nent of the
i nvention includes at | east the acts of: receiving a

number of units associated with24 rotational user

i nput; determ ning an accel eration factor pertaining

to the rotational user input; nodifying the nunber of
units by the acceleration factor; determ ning a next

portion of the data set based on the nodified nunber



[0010] As a nethod for scrolling through portions of a

data set associated with a handheld el ectronics

devi ce, one enbodi nent of the invention includes at

| east the acts of: receiving a rotational user input;
WALB&BHESHi ng an -3- WO 03/ 036457PCTAI S02/ 33805 PCT/US62/33803

accel eration value pertaining to the rotational user

i nput; an rolljng to, a next, portion of the

o SO BLtheuoRise Bese e e VR dseHRGIE e, 16w
aceRbRitishIL@D yeddéaitspeci fies a degree of acceleration
associated with the rate at which the scrolling

t hyopos] th‘ﬁuﬁ%bl’é’%%!\ﬂéyé hecdaier iffproved ligeriSput devices that
achi eved. 11] a nmethod for scrolling through

pofﬂpﬂltﬁt@ Qtt'ﬁ‘atﬁr aa%ofs@e efeompuingdiamiaes. a handhel d
el ectroni cs device, another enbodi nent of the
invention includes at |east the acts of: receiving a

rotational user input; determ ning whether or not to
provi de accel erati EMAM@E@E&MM@HN at i onal

user input; and scrolling to a next portion of the
damoi’]at iTihediresant isverdioo éelates: todmpeavedrappieachesdor users of

%%%@&g?ﬂ$%§ gi%ﬁ%%ttvgﬁﬂég%ﬁéfgaﬁ%%r ifta é%é ?ﬁqgtational user

dea@trcm suprpgied dlyer n3erada bhustr mpatdevied cam pi‘cBJld’e)acctebel‘ated
pr ovi 0012 As t hod f or s J ol | t hr ou
DCRTPRG: Jheaccriensted B URE e ErDID Bt HReRt oseroll or
| NEAVSes aAbnghgdatd Bt ﬁécd Slisdof |témg)efa\stemna withgriatsrfease.
units froma _rotatign I Np ut eV|ce determ nin

spthe apyoung of peerieragien Pﬁ%‘”‘ﬂ%{ ¢ah ba ke Pﬂ'ﬁ%ﬂ 'rﬂgﬂfﬁcﬁg‘f“’e stages,
apghd/oP Beﬁﬁﬁﬁé@ baddd8n M@%éé&?oﬁﬁ@ o6tafibndl AUsadk Keforl. Sin one

greater peed t d; renoving any

acemb@dmamnth@erotﬂjloapbmsemomms &rmsf@,rpwbmm lineargction with
| Sré ﬁ%?t fohﬁﬂréﬁ foat BEGnt aﬁah%% regﬁ’lﬁhé %{:&Qefﬁﬁp%‘ﬁ@gﬂauses
ation, 11 any,

dance Wi acce
dether liriear agtion tele epbancenhsush thbea tangthybdatadebis alile to be

oA SRS et S BRGNPV ABUPE N bocome
Iol ayfarenobeloanhmmd@htth@ftyﬁdﬁ aamnhgmvlc@cdamv ahe
eas

sto rive ,that stores cont ent
f o'r""@HE‘P\" ﬁfpad'? %m@ﬁ'sawﬂk&%e&ms& W‘i"b ‘Ef"? Hlaé’ Bl-ay
sc e di spl ays ortion of the rredlalterrs
i usé?e'PH%'J rapiamesiedjndwimergus ways, ‘f‘ﬁ d'“g as

: Poétrﬁ@t'héd”%téﬁnphéﬁ&é dppafdtus SRaphiesr ®ier |ﬁtEFbe@,*brtcBﬁ1puter

plurality o dia itens using a rotational action

VVI feada@éq)e’adntm teye @mhod{mnta ol thednveriiprearsrdisaissed
?é oaeternmnes a rate of scrolling and thus
erm nes a next portlon of the nmedia itens to be

ed A{Q H&%}h@& fcfr n@dthfrcgj%hg#&ﬂbﬁi b4 d%H;PQétt bRE

pI aymod:meat ofdbée inventige rndhaiesrzg least maaact_srwd recaiving a number
\étﬁﬁlﬁé a;fb @?A.Iﬂtrl'rlec?g{l)é%lﬂl{%? ﬁaérgl\'lls&'i Hgférr'mrh?rllé’ gﬁsacgéleration
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 methed 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
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rate of turn of the rotational input device; obtaining

a length of the list of nedia itens; determning a

next portion of the list of media itens to be

di spl ayed based on the rate of the turn of the
WQRBHSHal i nput device and the length of the IHCIUSGY33805
nmedi a |terrB and di spl ayi ng the next porti on of the
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t hr oug |st plurality of nedia itens in
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pr processor determ nes an accel eration
ﬁc?c %f%&)rrogggdl n scrolling through the list of the

t .
by 00721, 483 B tof SERRIREIn(cRIGR Torbcls Gl Bhe pmpodiment
pl ofrthkiitgention indides atdeast the actsoafateiceiving a swiodet of units from

porti,o ofth ur al of nedia it L.t Bl .

P8 otgfoa| el deyitef yetsfmibing & SpBel bF et} Bicao Rtgfional
at lnblaﬁéé\?&é’l% g Q@dfﬁl%lfglil?ﬁ dv(flﬁlﬁlrtbé Ispead ef eotdtiorhis greater than
accel eration factor er a ect
. SREaY BeShold My an ACGRIeTRtiga b aﬂfﬁ'&aa\%e’} thspeed

t hgr fodtlopvis NksARER S EpERP thirddHold ﬁnodl@‘ﬁﬁj‘tﬁefhumber of units in
conjunction with the acconpanying draw ngs,

i | aceardancenyitivihenagealgraioaipary; ravmﬁauqdn@@ peftiaryef the file
| NYEL 8 the HBLIREdPRmtr P-Flu% Qnd'; ;’ﬁg %ﬂ@ﬁléﬁ%ﬁ]on of the

The present i nvention 1s I11ustrat

exBlepl e, and not by way of limtation, in the figures

of the acconpanyi ng drawi ngs and in whi ch |ike

r e[ c e Asumporiblde meddia playes, arid ambediorent of tmqmvemiuon
fl.0

pr '&9@@?5;?6 "?ﬂ?g o‘-’?ﬁﬁ"%@gl%sgls{g drive ﬁ%%%g}r?éq@ %ﬁ@ et for each of a

| nplendlitp of media iterh$;G didplay serderothvatidsplaymeanportion of the media

nayi gat) o, pr.ocessing ACCordhnge! a0 S oPIRISIERIL 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 amethod 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

-4-



FIG 3 is a flow diagram of accel erati on anount
processi ng accordi ng to one enbodi nent of the

i nventi on. FIG 4 is a flow diagram of
accel erati on anount processing according to another
WahBddP4tEnt of the invention. FIG 5 is aPCI/US02/33805

representative accel eration state machi ne according to

one, enbodi t of .fhe inventi.on. . . Fl 6_d .

? et G0 B s, SlatiohS) toBLf devic cbtaining d Tsfoth il Bet of media

g?ﬁgﬁ%fﬁeﬁﬂnmg% ﬁ@it?i_ﬂjrtmﬂbf 512 Iitsh@ff mediariensio be displayed
is a perspective di agram of a conputer te

i rp%s@écnmﬁ\%a?wi eduen %frﬁgsd ’ﬁ?@ﬂﬂa'dlﬁplftﬁ’@r‘rfr%ﬁé}ﬂ g length of

Flie |i§i30f PediaRINT A iSpiaiRg tREhekt portiBit bAthR! IRY 8f melia

accordance W th one enbodi rent of the present

i ritesng.i on. FIG 8A is a block diagramof a

ina D i na: i . .
" oAgF, 15 AR BBRRH S 408 n oy o
c carpoipating vsvies) theamnoputingt devisechavingpd irotationalfinputelevice,
LTV I ERITIE O T A
S!ﬁh@@hﬂ@ﬂ ]pf afrmingefithy psthiieal input device Gletéfivinirgy @ nekioportion
O 0o s tabe Hisprad based br i dndicator of tming of the

rotational input device; and displaying the next portion of the list of items.

[0016] As a consumer electronics product, one embodiment of the
invention includes at least: a storage disk that stores a plurality of media
items; a display for displaying a first portion of the plurality of media items;
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 foflowing detailed description, taken in conjunction with the
accompanying drawings, iustrating by way of example the principles of the
invention, -



WO 03/ 036457PCT/ 11 S02/ 33805 FIG 10Bis a flow
di agram of user input processing according to another

enbodi ment of the invention. FIG 11 is a flow
di agram of user input processing according to anot her
p4¥€nt of the invention. FIG 12 is &CHATUHEK33805

diagram of a rotary input display systemin accordance
with one errbod'b Q he i nventi g Y, D

DESCRI PTI ON OFEUEl dinax M aniN @i qig

invention_relates to inprqved approaches for users of
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ata set is able t e rapidly traversed. O her
astﬂ%@'ﬂ%emd@%&‘m@@e Weﬂﬁ%n'i nvention will becone

appar en el ow. _Al t hough the type. of conputing device .
can varff!fg-t%@»aﬂ%_ 365 & Spspleralpn ATl dirPesssiggecording

f ofo HAGthSF ERbBdIRSHtE RS REIGH020] Enbodi ments of the

i nvention are discussed below with reference to FIGs.

1 - 12. FROVE A redrBOSRatild adcbrhfion Sttefiaciine adcBrfing Yo one
appreciate that the detailed description given herein

wi efmbosiépert ofithe iMEREOR gures is for expl anatory

purposes as the invention extends beyond these limted
enbodi nEHS <6 ig @fowdizgram af next portiop deteranatiaroproseseng

pr | ' odi rent of the

" dEEaRRPrart RBGlHaNE of heife

processi ng 0 assists a user in

scrol li t : '

260" ni F1g 75 ¥ defyfiRiife §Ebrant R a3ehPluterfR66H i Bbkordance
as suihi arieeeimbotiiment b thee ingetionuser i nput. The nunber of
units is an indication of an anpunt of rotational
movenenfFl@. 7B ég alpasspactiok didgvar lof nenedia tplayer in accordance with

r i | .in vice, .~ 7- .
Oto%te e?nn’gomme% E)f % prggent 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.



[0022] Next, an acceleration factor is determ ned 104.
The accel eration factor is an indication of the degree
of acceleration to be utilized with the scroll

VJoroceSS| ng 100. After the acceleration factor is
@B@Pe#hed 104, the number of units that are PCT/US02/33805
associated with the rotational user input is nodified
106 by _t he accel erat|, n factor. I n _one enpodi nen

“nunber F#F. 108 issa flgw USPT IARUE PEIGESSING AGCRIT] 'Fg{‘-he
a%‘?\%hferr ?‘ﬁﬂﬂﬂuﬁ@ﬁf@ﬁheﬁﬁhe\ﬁ%hous ot her embodi nents, the

nmber of units can be nodified in various other ways.
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rotational user input. In one enbodinent, the next
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val ue,” but could be a count or other value that is
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22 el il a6l B1En HRRH B Vomprclie IR A Yol

kplanatbsy perbobes aé taninsenticenétahds beyondABese limited
03/19_';63 7P /USOZ/ 33805 exanple, the songs in a list
B sequentially and the data within an audio

1 0238 2o PG 4% Ao diadrmdhot s pisicetsing B sooing teone

acgRbakimMsent 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.
-7-



to anot her enbodi nent of the invention. The I|i st
navi gation processing 200 initially determ nes 202 a
rate of rotational user input (e.g., dial turn). The
rotational user input is provided through user
Wh3dBedSTi on with a rotational input device. A IBCI{US02/33805
l ength is then obtained 204 and a current itemin the

b (G phictEarHRe aubhis et 0, efaskSiddon
erhqdt BB indid2@oR \oF Eﬁ‘&eg?rbé@f hScdle@fibh wb@@.uﬁzsdww&h me scroll

it i1s dlstlnctlve‘y ayed fromother itens of

| ipsocassing WG Aftat fﬁaﬁ?@@lﬁat}omiagfgr@@gtenpmg-ﬁ](]%thﬁswmber
| iR Tkl it rt la3boligheBSuifll 18 @Hﬂnéﬁu&é?%;ﬂ% RloEAa8cH 06 by

e'ro0 user
ddhe aotelatation fael&r ofn ommemb)otilmerﬂnmemwﬂmﬂ df sanits semmodified

lso b de t t|

RGN o b oA A58 O pplimgre

t ?ﬁe hahﬂifar@nepﬁyasﬁ benﬁctot!:ﬁet.sd hﬂlefrid;tllﬁfwliera@@]g; ht he next

itemis rom e curren | min er

t HB023k at ABasihe Epbenpf ity sthesmr@?@ﬁ# dpo1pe I%qr?m of

Catﬂe"i‘l aegét tWE?HIfé’l é‘s‘éllé‘d ﬂ{rbﬁtgh £&n Be de?é?ﬁﬁ'leﬁf @08 BAsed on
factor provi e for naVIaﬁmn the |ist.

THbe mcﬁﬁed nuwber phunitsa\Pgee pedios; has besn determined
d
0,0 R S SBE 060 Blediit MO TSR, o

[ tpzm:am of trieedataesebasmaed whthethe @otolli precessing10@ s presented

ai T RGPt chubed Rieiorgong gt iBpU, 30 oBé dhapociment, the
Dfﬁé‘;@ POt Alfe i petdEise ﬁﬂe@eﬂt@daum fo the &dbabk displaying the
audi o feedback provi des an, | e sound

i i Rodion fdhB ke Bt aHa vies PR erabodpephof the

t hﬁvéﬁtﬁms thé RS drtich ofthe difta §§t sdrAbe Pﬁéﬁéntéﬁlﬁwwiﬂ'@ \ser by
f eedb can thus al so be proportional to the rate

r odlamlamglthe@@xt perfian of fdatp sef with it jaast ope Sﬁl‘fbﬁi'ﬁtj'?%tl’f?'y or

N

prerobediment 3@ next pbmonenfdh@ tata sef candsiprgsentad 1dQdo e user

e BN o BB it 2R G S bbb Pn A K liater R RAE been

f opres¥asal £10, the Babll@rémssmgm Gnslstdmmpbqateraml emdsl (However the

il ted j t. Ih
é&%ﬁ@iﬂﬁqq%aﬁmgnﬁwﬂ FpemdBLeaa e Lpgihay 1© o
% e HireU$e @&eﬂtt@i@t@@ﬁfo@éﬂmz {iser ihpet, masemheﬁdown a
ustrated in FIG l_Ii‘:'0029] The accel era ?ag
an’dﬁirﬁ!ﬂe pe¥icitan ibegones. |“rﬁhq g ngtoddhay W@s’a@) of iptatiopaluser
of mE»uf BéﬁBéEP%ItlvéiJ%? éﬁé&ﬂfét in rafure! SNusher, fHét r%‘?e ¥f fdtational

respect e rotatlonal user |np
pr usérdepuibyeed noithe anastual velacitvalie.dut isatld lse a count or other

&@Q@g@g‘tﬂﬁ g'réxﬂ%lﬁ%{n%\ rgg%? nifl Leﬂ?%'@p ﬁ P:\gé pgﬁtﬁathée%‘? 4ser input.
a6 e s

anekﬁmp!ee todatarsst cahlbe s fisterd :tefnst(bfg ranilsuoftsnags).ls!&es another

ro g%mlgﬁaa%l ap&segd gz bﬁ}sﬁ?ﬁjﬂ ﬂgf(gtl’éen‘@ggb ptr\m gudiq.file video

r oL bPiMhge filRY! fn ¥RE BriRARhRCthe ldia SBESSh Bé cbhﬁdered a
rotaflonal user input can, for exanple, be_considere

t osequantial dptaceptdrecause e detavithin thﬁ Sqtn% offpl sgayantial. For
rotation of a rotational input device. [0030] After

the speed of the rotational user input has been

determ ned 302, a decision 304 determ nes whether the
speed of the rotational user ifAgut is slow The speed

of the rotational user input can be determ ned or
estimated, directly or indirectly, in a variety of

ways. In one enbodinent, a threshold is used to

di stingui sh between sl ow and fast speeds of the



-10- reflects the tine that the accel eration factor
was | ast updated. The acceleration change tine is
stored such that the decision 308 understands the

anmount of tinme since the acceleration was | ast
WRH0¢48Y (i.e., M). Following the operation 3PLT/UA8/33805
well as directly foll ow ng t he deci sion 308 when the

amount .of , time since the | ast accel er da .

" RXBMIRLS, th sBra It & et 475, At cenbpaiq aDet he flzta Wikin an
aGHRlicehiatdre Rl Bran é?!ﬁ"cﬁfé‘hhﬂw 300 is conpl ete and

ends. [0033] Hence, according to the accel eration

anpopé) Pr PFE?stis%ﬂé’\ﬁgzagmﬁrbfm%né\ﬁg‘ﬁ%n%rob@%lnq 200 according

rotati onal user |nJcout I's deenmed sl ow, the acceleration
f dotanothes amabadiment okihg imentionn Thi lishaadaation presessiag 200

o, af f
o6, Qoo 20t o PR o) CRel RBuCIS! B, e
t hetatbhal mmfemptdﬁs ptmﬁdadihalughﬂse; iftactction idth a radational input

eI er aA H%ﬂe é., mbe' fi}%qeﬁ%ff%qia \ﬁﬂﬁﬁm iﬁegh irt the list is

r qaéﬁﬁﬂ@ﬂaWprV @he\um@ns Hem ié ke itérhan threksd tiodt i |s being
rotation is slow, .then no accel eratl qn, ef f.ect

praisplaged. IW%%%W*J@Q@@“HW@ Guseent e IS Bmhghieﬁr%@b ihat itis
dadig; rﬁfi‘i/elg%%ayéd f#6m GIHEY iRrhd bBtheWst fha'? agsimultaneously

res utio he ot her hand, when the user interacts
V\ndlﬁpmvﬁdrot ational input device with a hi gh speed of

. X . ; o .
BT B S E T TSI 0 A EE200 basos
acarether mtatmmalaﬂ%rcnpmir Ghheodetebyinatien 20§ ehthicorexd iianl ivdhe list

> 4 b Bl FSpS1B8h 1 e e P Y el For
exéﬂﬁﬁpléethéquea&@me eA obmesmaldnedusémn}mghtherfu&helam@ﬂ the
A tept St g cusentisRp ey o PSR of B il fSer

Of in n@amdlmbhgvh of thé (iR Sffctt mtmmésermm% ng

400 i s general sim]ar to the accel eration

pr@ﬁ(‘@i%f W@n fawton) i provideddar pavigating the |I§5V\EWpaﬂ:?lh 31@ list

gg'gra I ons t llc.:@ltz E%&oin% ﬁqgﬂsr %%/H;' g%n@dé}l,ﬁb,@ﬂal

er%ld:PSfaquam for nelﬁlb@an@) ieras thare texgrrwa%ﬁge ﬁQXMJb‘:Un and
t

uheitid rifiofs SREER i o BB SIS J0EbP Slaiéhiay soreen
i Epnmgluced by@acﬂgglay hlevice. @dddlmalnrtﬁelhgﬂ navigation. gmbessmg 200
t he deci [ e t the .duration of t
(A B2 a io fauheck e abdp PedificcHlnitiet offayile
S es@il 1thfé5 Oﬁﬁi'tﬁit6 : &k feBHBhgk tde ddep aact@qieereﬂé laOWhLoﬂQherttems in
is rese 0 zero e user as no
prtk\ﬁ!@éar%bgugél@qeﬁﬁd '%heawdihfafea dack qﬁsﬁit’? BISORR e
Hﬁr%ﬂ‘fﬁﬂe%t@ﬁf (opRichaFaakt ikpiteshol d (TH2), then

the cel eration anmount processing 400 is reset to no
a
oofBIZRI 2. I8, DREATRA dibarant & accellation amo unt processing 300
r egeeardingdoonecrobodimgnd ptihetinventiond Thercosiaratiomamount
\;V? Eéqq%lgﬁigag oo SoPbkbimpie? pfodeQiigAfSELN B ferioitdy &
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-



[0035] The rate at which the acceleration effect is
doubled is restricted such that the doubling (i.e
operation 310) can only occur at a rate below a

maxi mum rate. The accel erati on anmount processing 400

WA 3@3¢48T| udes a deci si on 404 that determnm nes WRETHIEP2/33805
the accel eration factor (AF) has reached a maxi mum

| ti t AFHAX d 404
epsing 809 i B LPE R Bi-oRrALEn Prshe

|rm5§§§brbzg$m@,5ﬁ:§@hﬁml 2n armunt processi ng 400. For
t he acceleration factor (AF) could be limted

¢ d0BEPhc 1 Ghe gecelegation@mountaseeassing #f inftially dptarmines 302 a
”B%qj %Cn‘bfét LiS& |ﬁﬁl{llﬁlA§ Revididlyhated Wit H%sé;?ecl‘t?é FIG. 1,

|rres aster on acCelerate
[ cmeeptaﬂnnan usfey inpuis pltdmleddm,ea eotational inpub device that i IS

ﬁﬁﬁgaﬁﬁ% ﬁq% 3?1%%& Slgl &ph@&l{ﬂﬁp@%ﬁ% gbégti pf t-”%ero a?i%hal user

r dhpii ierizterinsd 80P bhsedsntiee aukbar Obrotsticrabasiedidentifi ed by

Not e t dyr at,i of t| At 2 nbedterm
byt"?h'e PPPGF%&'B“Be rPaét"?}Lﬁ’& ‘)i'@‘i’ctﬁ%" %Pé‘? &He speed

Wi ch‘”thé'?oﬂaﬂSﬁé‘l‘ Ll“s.%r irgﬁmé dataimirear302uskd dncthée %Mtﬁe?fof
I nput tlrreéﬁt As previously noted, the

ncietatianal Hoks and antanmtﬁ‘é@équago\@@@mloiwqhsrotat@nal inputs were

e r ne

L R L R e T e L

i neofistelered twbedhe speed oha usengonemint drthaspaecd of rotation of a
|| ' t, th th I t b

(Sttors Py yBl™r - Lhen e, accel oraton can be

aC[wl30] at Wﬂm ﬂtmspéedmsfdbesseﬂatignﬁ&&er #pat hax bben determined

For
02982 58esiaioh BB fings wPefhed g ShorL et e drtaipag ugpr input

orilsxsléqu’hé%beeatdf HRSroldtichal USS: inpkedant e détedhiredorbe
deened short if it does not include nore than twent

( 2estimatedsdiresily<s dpdiractly, ina vaiedy AEWaYS- aligRnfspmbodiment, a
en#ﬁé’ér@?@is @{?d OCdiStRGERH mwebh%ucﬂ@ 8R4 PJsQ‘stéU§61ftﬁ6trotatzona1

ose e I nventlon can dependent
I eu@erhnmt tThe precisedate Qfgo@ttomthgit i$ depmgggp breﬁbe threshold

{

Wl ol 3t B VERD WA GattaP PP linchol SAbe
acdeﬂeenmtedcnxpleamdrﬁallyrba!;eﬂfmoarthe pattesilarfapplication for which the
accel artu:ulz_gﬁgi of..s%ugﬁh a state machine
o fcgaRoNAmau fitess il DR MR [o0as) SH G 5 s
a [0TUFEseniite the Rerfiresed d@férmirﬁisﬁhaﬂﬁbls%@eﬁ@@the rotational
accordi ng to one enhodi nent of the inventiaon.

acHERdNRYY i slayy, dhen fsaccalergtion mor (Afis seff?’&értogﬁaq @ On
of {rREGRLERANA, WherftHe detisidh 8b& d@%’nﬂ{é%\‘thﬂﬁﬁ\e%eed of the

accel eration. Fromthe first state 50 t he speed
of redatienal uset inpubisaiot glawy (iienthe speed lc-‘ot’ast)t ilil@n a decision 308

o B8ty Ynethe & BRI 6 ARG (FTRIS 466 st iie he
r oaaq:elenadlbn AR altanpdl exc@efcfm first tr_hes!tanid ST ltéﬁ )ats\r\ﬂzxe?sth@decision
500 . .
oSk et Rt ihe AMGund ATt A7 4inse Hielpptaedhytion
acppdateds ionger mmmgirstmtegrm amduht (THY)/ taka tieé acceleration
e twice that of the first state.

scrol ling woul
¢ hisciera Taadiied 318 In eriaukrTa fe shsclmenty hedppyfstion 310
St Bhsdathe dthieieriiish BeRRdo Bb dbubRd, rotational user

ut | ow, the acceleration state nmachi ne 500
Eﬂm&h orFolipwing the apesation 310,sasqwvell apfollowing the operation 308,

t
B eRkIeY o g a%*?@%‘ﬁeﬂfg-i Tfie S60ierafibiichdie fipe
tran3|t|ons fromthe second state 504 to a third state

506. The third state 506 provides 4x accel eration,

nmeani ng that the rate of scrolling would be four tines

that of the first state 502 or twice that of the

second state 504. At the third state 506, when the



[0041] The next portion determ nation processing 600
receives 602 the nodified nunber of the units. For

exanpl e, at operation 106 of FIG 1, the nunber of

units was nodified 106 by the acceleration factor to
W3 @3e¢#She the nodi fied nunber of units. A renaPREAB02/33805
value is then added 604 to the nodified nunber of

units. The, renpinder v rtains a prevjausly -

[ Gebicts i i Taet g A I paRtor Wes et LpOatRd. L
N%?ébele?étﬁ:rl%rfg‘eﬁtﬁn@ I ¥t8fedMuchthafith Yelisiir50B ﬁﬁ&er%nas the
chunking value to view a next portion. The next

panaeut of §me gnes the agceleratiomwas dast madified §.eoAdh) Uzpllopving
pr

o8 BBLfich™s 2, B IR G Folldiho HEARECcion S0B Wi the
wemnotiitef dateasined theclesbacoeldration Updateafas mads is keas than the

aRte<RORRETD, b s elall 4 BnCA g a0 i offuptpte and

pedridei Nns to an audio file. In any case, the rerral nder
val ue fromthe operation 606 I%rt hen saved 608 f

sUB983 enblense.ccrrding i the; arge %ﬁ%@&%‘?ﬁpfﬁ@%‘zsmg 300, when
p%é's Bed Bf tHePMitatbraD ﬁsélﬂﬁ%@ttrk E@eﬁ%& sldwans %&e@%ﬂdncfﬁctor

det er nati on processin 1S COﬁ'p ete and en S.
Allg Fessj o zar (ﬂasrvblphurrcbcat@amﬁtef@raqﬂslan@nqrseﬁﬁﬁt is imposed. On

ggtﬁg%ﬁ%%m@ th%ﬁrtﬂ% Isseggdmﬁié fz‘t\é’t rﬁféilomé! Gébg ingUt GHicA8s Wit the

tot e renainder 1s carried
f cspemdcbf asich estatiob éxifast) dhen tHetibt2]eralioroeffect baing inposed is

COTRUEAE by RGP RS B Sl o T et e

nugdetrthaf theripesdas sotation &dslpivi then rroaa(aiellerambn affect is provided.

i nput 's 51 units. Also t hat ccel.erati.o .

¢ dBrssichiase Buiser ¢80 SomIgIoNon A Site Sot RS mish ALa e with
NUATER restlutiti. t ©n tRE efied hagd! @hen ﬂ‘léfﬁéé?dht@&:ﬁﬁs with ghe! rotatlona!

then be 102 units (51 * In one inplenmentation

prigpuidgyvieewith adugh saeee 0% rotatiqsy, ﬂa%ih@)a%swrﬁ@%%eé‘& is step-
t O isBGndrRgsdd ﬁg @@cfuﬂ?if‘n lHi“oH%r rﬁéa‘«%?ema%tccélﬁﬁatton effect
va en th

previ ous renal n e nodif
nmuedfbmetmvm@ombmsa qa@zomfsyactwﬁbrae@mtmnal nput

d
oLt Rl ol Blanh8Es e faffihe g gggnsive date
c hsetkicag beeéane!Le(dethg)hugl'Em at mm?annbe resul ting valtue
20 at .t he,.nex rti se
¢ 998, B3, A mou et PRt oGyt Bgating foo
_ V\Dak':dbr&ﬁg 20 anbfish eﬁ%ﬂilméﬁt)oﬂtﬁe irh!%nhbﬁt The @&bélbtatlon amount
current Irtem [0043] The scroll, Iist naw&@yl on

acercessing 490 dseanerafly skl t?uﬁ‘%@%‘@ﬂ@‘%ﬂ gt er&ﬁe%%ng 300
ut i'IIhétFét@ﬁ‘M Ht;f@s H%wevé tﬁé‘a [AtiBh AfIunk Pﬂe@gsﬂg 400
screen t di Sp ays a 0 SO or that provi des

a includes addtthnaljbwatm@s ﬁmwm ba Qﬂ%opalhwfﬁgldﬁﬂt iMorean

S, P AR, BHE R ROV D §0bon 402

s ctoemten'almehmmheln - 4 ddtaioh}ofimwtz)obmd:e thegastuetat@nal user

o PRk FrarBaiey thefa 2BRaf iFesidl (Dl MER the deciniop 492

acgertmingstthat med.hfrét&frﬁﬁﬂlrﬁé I(Stﬁll SmcEﬂfél!a%tJﬂhaﬁcma‘t aser lnput
coul d be associ ated w a different |i t

4hP $oapad TigRnId TRt B CoRIRGRAGN 1gRtcs S reset 306
V‘h’cd:fbrbs(o fl ﬁ@"é‘%n"tﬂetd@ﬁr RSE RBMprdvidadtd %ségﬂent rotational

t hrough ‘scr ol %II ortion can be alte In an
ac veerdnputdor mote dhan theeduratm ctihemecand threshold (TH2), then the

f
e e e R ,%%eéﬁbi‘é. LI behefhso
mnth an audi o player are described in U S. Provisional
Pat ent Application No. 60/399,806, filed on July 30,
2002, which is hereby incorporated herein by

reference. [0044] FIG 7A is a perspective diagram of

a conputer system 650 in accordance with one



[00451 FIG 7B is a perspective diagramof a nedia

pl ayer 700 in accordance with one enbodi nent of the

present invention. The term "nedia player"” generally

refers to conmputing devices that are dedicated to
WP3#8%487 ng nedi a such as audi o, video or ot her PEHE§REIB05

In one inplenentation, the nedia player is a portable

[ i .. | f di i
COER i el e G5y 5 1EHBNES S/ TG RpRiAef dnd s iibuia not
(rj%?l[ flieésntinuarwtas p@é\ﬂol lg??%dglf@;eg [£:52) 629@‘ ﬂﬁnt\/’\j 29 User
evl ces are ener a
CB048; o Thasig gt wnichths gastetation ofieat ikt § ikt
gﬁgéﬁﬁﬁa{ Rh& H?E@Hﬁ%@.?f | QpRFatidhe310) Yaniony 6tdur alt & rafisbelow a

odi nent , a player is"a handheld devi_cci éhat ‘
i sepdimon rage. Phacenelatationtameunisreeassitg 4¢alsedncludes a

(5eErlopt R it PEfefiihines WobF thohickiraliar fittor (AF) Hast

t hescHoar  mdximuoeacceleraiorbiactarARval)nTie dacjeitreA64 caa be
travel Q.. th i i

o s & ni st S potiRrasicnhet ser BB iboddl bythe, |

a aﬂ_@élb?elmo?n é‘iﬁ?ﬁh{t;ﬁbv\,eﬁpséﬁig I4@ta<.a F)blr examplet tre @mraﬁ%mfactor

musl! C ayer e.g., ayer a user nay,use, e .

4R bR hedimiGdich s TasTRY of S (Bl FPTepFMTALEL Bth dFeogmum

¢ %%@ratﬂadé&‘?&lﬂﬁ?%dﬂlﬁ?oé&ﬁ A a\hfceight daz tifiigrTsieh than non-

cl urthe

I ng. nernore, the device may be-operated by
t lrsceleeated seeoliig. no reference surface such as a

otag e S EFABL b AcBOErdOR AEHrb sl A0 LRSS 406 2
( eagg?ptgticﬂ?girgﬁ ﬁﬂﬁnﬁ;ﬁ?eﬁaﬁﬁe@@d@t@th@&we\ theelashigtational
tsieA Inp e o Eg arapordil. BN B s oG imElige)
t hain 5 deMnainediasy the difidiende betvelva comdntlira associated with
( engeomisagierstpsopre s felgraneBHiRe 18) oy

gg&nb’e’ff' A8 pr&foGas RoRid, the as@évatioh aivbuntpeessing 308, 400

wnl caded to the general purpose co utgr for further
priscios sxamples pgocesginarthategn bwﬁowﬁm ¢termping a0

S'Qéﬁ%ﬁe?ati&?fb%for?']‘i’m@é '%I(ﬁﬁv\omggl; écgﬁlpﬁfed IMEFIERN8 G4, when the

urpose conputer may be nto the nusic

pllegigth ctaflthe da_ga seit(ecg..lrﬂ‘ahl is shid, thedi the gcegleratipnoandie st to

a pocket -size .

B e

ﬁh@ambé b¥ﬁg£§teﬁ7??oﬁdx?mmi in qm!embodlﬂﬁtnt, _mthalrd dlse data setis a
ousi n ) al encl oses ,varl ou e)] eC 1 Ca . -

colfsbonthn dSplpHSCIRAT AN Weelgy anbiis (o) Eniriesiht atimg then the lst

ot B bé deBHIdd short iPit A0BY INdeineRBRUbROthaAr#enty (20 terher

the nmedi a player 700. The integrated &?{;ﬁu“ chi R‘s#land

ot Gensequenily: agcordipgiie engther smkadipariRidae yHventghdhe
(e&ele %?fequ?gg g:?‘c’}ﬁé irﬁ%ﬂﬁiﬁﬁ chf H& deperiddht 8f the length

a circul oar Ive, and vari ous
i nplthealatpset (d.9.0istyupport circuitry. In the case of -

16; Si | aye ‘ ' t ;
IR C B sAeRleBete a3 {F2ARE0 S d8ibto machine
anhavify estatgg demeéiemidrtgadiiffeiegw abc@emtieameﬁ aSGa)‘f_ereqt raties of
case i deq.recorders qr caneras, the electr .
congetertion,dpe rarlichie s 3 syEAdr et mpciing i vhly Pyt
s%ﬁém_ sensors (e.g., charge-coupled device

( or conplinmentary oxide senjconductor (CMOS)) or .
op[0038} ( e HJG. 5iie aJepreseptative acseleratiangtate mng.lynﬁ ébgﬁ?ﬁf’fdmg
A i i tePmBlk h
Thip Bhé ittt cfins 1R ﬁéﬁhﬁﬁaﬁ%‘?‘%@ﬁn@%ﬁﬁd@‘“ﬁﬁé’° =
out ward physi cal appearance of e nmedi a player 700.

[0048] The nedi a player 700 al so includes a display

screen 704. The display screen 704 is used to display

a Graphical User Interface (GQUJ) as well as other
information to the user (e.g., text, objects,



FIG 7B, the display screen 704 is visible to a user
of the nedia player 700 through an opening 705 in the
housi ng 702, and through a transparent wall 706 that
i s di sposed over the opening 705. Although

WOr0314d8% ent , the transparent wall 706 may be PCT/US02/33805
consi dered part of the housing 702 since it helps to

[ S0 RtateR o RQRREalon, & MsB el SpZ RO B Bbeefdiltion. From
i ipeifirst steite 802 1Wheri s spéed ofaaextirofationdiwser dnpld @s slow, the
e etopRoR S SO0 RelRa e R Site DR Alematfrew.

t QU theYpeRBfthe FBtaASOTED %béphﬁﬁu@%stom écableratlon state
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t hrough a nenu and the |ike. In rmst cases, the button
functions are inplenented via a nechanical clicking
action. The position of the buttons 712 relative to
the rotational input device 710 may be w dely vari ed.
For exanple, they may be adjacent to one another or




rotational input device 710. In this manner, the
buttons 712 may provide tangi bl e surfaces that define
the outer boundaries of the rotational input device
710. As shown, there are four buttons 712A that

WOISeAY t he outer perinmeter and one button 712ET/US02/33805
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the user input device 808 can ta e a variety of forrrs

such as a button, keypad, dial, etc. Still further,

the nedi a player 800 includes a display 810 (screen

di spl ay) that can be controlled by the processor 802
to display information to the user. A data bus 811 can



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

nmedi a pl ayer 800. For exanpl e, headphones or earphones
W38 hnect to the nedia player 800 woul d be PCT/US02/33805

con3|dered an external speaker. [0057] FIG BB is a
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[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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action such that the transitioning to different itens
in the nedia |list can be perforned at a rate
proportional to the rate of the rotational action.
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through a user input action with respect to a touch

pad. After the rotational novenment has been received
1004, the rotational novenent is converted 1006 into a
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[0066] FIG 10B is a flow diagram of user i nput

processi ng 1050 accordi ng to anot her enbodi nent of the

i nvention. The user input processing 1050 is, for

exan? performed with respect to the conputer system
O98/03645 st rated in FIG 7A or the media pl ayer PHYS02/33805

illustrated in FIG 7B. [0067] The operatl ons
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¢ ot Ko oot befte oGl Ay 11 i Bsplaved
12iteims Trioen thed It oPnddia e adevakel déithensuetabhith ihe eotational
PRI A i 35 P B abir o et et o

t 1 AiedllPitdrAg 2 HoWever, e tHBUISPHF rhddid iRind 8dh BE sathaylengthy,
screen 1204. In one enbodi nent, the rotational in

A ( . 9 ' put
delfiedevantion provises A abilitydfor the sl da sarjdly draxprrerer scroll)
el {H?&ﬁgliig% EPN dié)ﬂ.’ec'lh%.' Mefibct! (he U< ¥ 49187 abBdlbiate their
devi ce 2 or the angular position of an object
r etravérsal afdhe lipl efrmaedigitemschy prodling theretationat inpukaction at

in ' 1 s Thi: .

I eE s e rketop Bt kB riofaP rplPapdiiaby e ananoed
12fvicdntrdl fieudiredtionhef scadliiig. onal notion 1206 with

respect to the rotational input device 1202. [0072]

ThEoosd] ar ¥n iaddiﬂibnd'g Sgbﬂ% thy shelta i)lé@&g a0e ma'ﬁ(rmbml ihefude one or
contro sse t ha S coupled t t he,
o Mers buBRRS T ey Theviutbns 743 ars RaRtited & biide one or more

as gediehtedlobhtrol furiclbhd (o resking seledlibriscort iBLuiRg Sbinihds
signals fromthe sensors and to sg;) Ig@the acqui red

si gregciated withwreyating theimediagylayey \eWay Bf eygipples in the
exe?pé 8f a hilii& Q%P%P kh@ﬁﬁﬁmh%cgﬁs??%gﬁé :{ékéi:‘%)f‘ect?ﬁgrtl oPgning a

application-sp I'C I ntegrate
comeangl playinga song + fast fonwardinga sengd rasekingdheigha meny and

o PG |1 TuBRtiredh MR RN 47 ThbBRerfveg cq
si greghanizabcliakingesstion. tThespogition ofethe battons 7h2 relative to the

PT cr)gtg lgr?a[I inlpzu]tdaevice 710 may be widely varied. For example, they may be

adjacent to one another or spaced apatrt. In the illustrated embodiment, the
buttons 712 are configured to surround the inner and outer perimeter of the
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[0073] The processor 1214 is coupl ed between the

control assenbly 1212 and the display screen 1204. The

processor 1214 is configured to control display of

i nformation on the display screen 1204. In one
WOBPE6#8E, the processor 1214 receives angul ar REFUSHR3IIB05

information fromthe control assenbly 1212 and then

det ' t it of th dj list 1211 that
o DRPEL AL Geviee 415 T IS matppa e btders | 58 may provide
Meigngiblé BinFactal tAANHERE B outdlh A ASS 8f thdFothtioRaI Zitiqhte

into consideration the length of the nedia list 1
Tyje\des V0. Asshongi twre ara forn buftons 4624 thatsurmoned the euter
of t ; b0 is r
 oSTRHEE B A 3060 8Ll Br AT o

or rotational inpeéHeviae #d0midyneay ohexannple ctiie piunabity-oflbottons 712

¢ e polbieF P Bl Wtony PlebsfO B i 05ERT sepRoblips overse
t r gasl{ buttor, madtthe tikgh the |ist of nedia itens 1211.
Alternatively, the control assenbly 1212 and processor

}kIZIEWS\!Py Mi%reo»géli mwiamr@m%%gﬁzsbﬁnclbﬂféﬁower switch
ug n sSNQ , e Focessor can al SO | .

ot 145 PeRGRIREAt7 4 S0l aciatdpe T18o dBEROWY SlshaF14 is

Theorfiired {ERAP ffdmead ddvide PXRBRLA die ﬁéiﬂméeifdr?eﬁra]atae jack 718

sound produced by a buzzer 1216. In one enbodi
t his aapakler ofresaiving aahgadphsapsonneetopassasiatedavithheadphenes

of AN bt . L .
[ n%arﬁe@sﬂ'zésa fdt?ﬁé i e%{l? ency d(;:% %?ELQ&%F]?%?( |B§1 gllésj‘giue RS Jovice 700.
i nthe datsporh\l7t 8 is\capabid pf reckiving 4 dataatannetior/cable assembly

s o ottt on phd el N E AR addFofid fisgfbvice, such
e AR

r e ln |1 C

it REssed ggﬂe R o %aéfos.orp@d%pgﬁw i}ﬁrrinsa@ fg%\ﬁ%?c?%‘? The
f egdtargsit P18 AEYQSH WRIRhSvated! Forickufiplé, e H8ECHOP Ay be a

above can be usSed al one or in various conbi nati ons.

ThESipertia serial popk amaralisl portng USkepersa bijeWire port, and the

Bty pedbo _
ol . R Sy Gasch i Bl A7 ROl M rath redliney R link or
i notical iviraredh (IR) dok teelbminats the needdonp wable. rAitttaighaot shown

COHEER 78, SRS oA Sl uds AR pgprocaivos

st apewds canmditoticalde asbaEmblgfdoafigiredfendelivgring pomentethe

system [Exa s, of the conputer, re e nmedi um

) DR AT 1 S Bosen, DR RORuLE Meifaeie &s both a data
ChafDisBrowidy .magnetic tape, optical data storage

devi ces, and carrier waves. The conputer readabl e

Ne[io53] caFi@l 8A i9a bdkidiadraheef PHRIdINERYEY §0 a6Hrefg to one
cogm;t (celr systens,  so that_the conputer readable code is
st

imentof the invantion. aThe mediaplayer 300 eam for exumep,
Th t; j ' Pﬁgﬁﬁ :
Di f% er eﬁ? I@nﬁ%&?ﬁ%ﬁ?@ef&%\@yﬁ% g’r%g%{@ta ons dr)rgfl yi el d one
f I ' .
O YO, 0Tk ORI Y Bhoce ko Okt Bertains to o

magnidrepuceesoraxhcantralierfonbontolingtheaveralbaperation of the media

hep el e ant.a of e, invention is that. a user.

" <Py P08 RS YAMEBEBE A0 oty il defarheiind 14 BRgta
uzitemsan adﬁ?kj«sﬁém! 80458md aleadhe eﬁﬁ.i The filngydiem 8b0I4 is, typically,
advant age of the inventjon is_that a user iis able to .
o8 Stradn d"%'%m%Pwlﬁaetﬁ?@l@-am%ﬁ'&t%ﬁm bpicallyipravides high
St gapacky Gtovabe 2ApapligIer He hbgial phriHaoen v §i

of tﬂr)ao\a/lgrsal bof Phe ﬁiqgt of maI a1 tens caﬂ"%‘{e&’ iRk the
dependent on the rate of rotati i of a dial (or

navi gation wheel). Yet still another advantage of the
invention is that audi ble sounds are produced to

provi de feedback to users of their rate of traversal

of the list of nedia itens. [0077] The many features



What is clained is : 1. A nmethod for scrolling

t hrough portions of a list of nedia itens being
presented on a display screen of a portable electronic
devi ce having a rotational input device, said nethod
WEONHIBGST ng: recei ving a nunber of units PCT/US02/33805
associated with a rotational user input via the

{ RS B o hE i Sistenadiat SephvRy Sl 1R g Bl 8eoo also

nufElLeoa dd&ﬁerwsbelmeqfadhalacm iByfot Bramples R@habrrpAcoess
factor; eterm ning a next portion the lis
of ﬁmna(mmr@\@d%bweweacﬂ%ww tTE'@ jup aggess time

ﬁé cﬁ&h#‘ Bob Fs s@ﬁﬁamﬂg%ﬂbﬁaﬂtﬁahq?%tﬁté’ erétbﬁ‘m@f

I st nei da It screen .
nelﬂhwﬁvm's theeeacheB0thdessneh vethe dw‘ga stcrreg@ @apa@tyeof the file

su%%gérﬁrgoﬁeqﬁ%th;eﬁ @na\lgﬁsgél}?' egi‘@éhfﬂ%ﬁ‘gr el n %—'ﬁ% s'rore power

r chahidoeslthe sache BB Thecpeuneecton'swnphm lscpalm:tdmw important

L OFBen 9 eisCSRver 800 i nadihid mdhs bRyet 55 Blifed by 2

M@ét@m(ﬁmm@tl onal input device is a touch pad .
4 A nethod as recited in claim1, wherein the

r ofodBBP NalTheSREdIa filkayer i8B0RIS helidas aEee d@mérams that
the rotational input. device at the exposed surf

5. allowrea Near akthedaediaplaver 8P4 tainteragh withthe mﬁg'a player 800.
r OFE &xidle! RUisel frdut Belite BOB! dadntaRé-alviiely 88@rms, such as a

button, keypad, dial, etc. Still further, the media player 800 includes a display
810 (screen display) that can be controlled by the processor 802 to display
information to the user. A data bus 811 can facilitate data transfer between at
least the file system 804, the cache 806, the processbr 802, and the
coder/decoder (CODEC) 812. The media player 800 can aiso 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 intemal fo 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 850 shown in
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6. A nethod as recited in claim5, wherein the
rotational input device is arotary dial. 7. A nethod
as recited in claiml1, wherein the acceleration factor

i s dependent upon a rate of speed for the rotational
WOB0344pbut . 8. A nethod as recited in cl ai m 1PCT/US02/33805
wherein the acceleration factor provides a range of

SRR 80 B B o

| "SHRAST Fi6s. Bpovi de successively greater |evels of
acceleration. 10. A nethod as recited in claim]l,

CORSBL 5918 SRR S 0 IR1FRK GRS EEA U s
urfiotafionat inpuhdevies 8580 TinedwUsingedbeambe acpmpterhbeusing or
Ly B TR R BE T P deypb S B
di usatito intetzet withi the edmputibg systermugha thrayghea cotatiemal gaction.
va.l.#ee rotational action results from either rotation of the rotational input device
854 itself or by rotation of a stylus or user's finger about the rotational input
device 854. As examples, the rotational input device 854 can be a rotary dial
(including, e.g., a navigational wheel or a scroli wheel) capable of being
rotated or a touch pad capable of rotational sensing. In one embodiment, the
touch pad has a circular shape. A rotation pickup unit 856 couples to the
rotational input device 854 to sense the rotational action. For example, the
rotational pickup unit 856 can be optically or electrically coupled to the

rotational input device 854.

[0059] The computing 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. Aliernatively, 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 scrolied 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 fo 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
-21-



12. A nmethod as recited in claim1, wherein said
determ ning of the next data portion conprises: adding
a prior remainder value to the nodified nunber of
units; and converting the nodified nunber of units

WOPBH3H452 next portion. 13. In a handhel d, el ecPFHMSA33805
devi ce having a rotational input device, a nethod for

| ans, of,. t.a set . said, nethod
o ognon Mo BB H rRRbOS & rret it ne fietis Tt 8R8 be
r opetformati at apate ptepomnaptetthe e8I of She bt ANGTRI aERdr. ON
val ue pertaining to the rotational user input; and

scn[umsﬂng Tma Broeexsorn By ¢alsh chhifoldaé auai@tfeeam Lsmt 862 to

el erati on val ue,

ac Eé‘?‘éﬁ?%ﬁ!-' e ﬁaﬁla%ckstﬁ@cv#qreghs aslip f@@dbﬁclagew fér exarple, be a
aS %ﬁéku?é S8udl bfodueed Irbgttﬁe %hdi*g%é@ba?&' $hits82! ! & embodiment,

hrough” the portions ta set 1S to be
ac iheaudio feedback ynit Sfiriisaspipzesieetc ibbizzdraiAn the, rate of

por t g%fﬁoﬁﬁlgghmgw}ﬁé%t & ithid RlleERe b $RquEndy of the clicking
sounds can increase. Alternatively, when the rate that the rotational input
device 854 is turned slows, the rate of transitioning through the list of items
decreases, and thus 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 items within the list of items are being fraversed.

[0062] FIG. 9 shows the media player 700 of FIG. 7B being used by a user
920 in accordance with cne embodiment of the invention. In this embodiment,
the user 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. 10Ais 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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30 15. In a handheld, electronics device having a
rotational input device, a nethod for scrolling
through portions of a data set, said nethod

conprising: receiving a rotati onal user input via the
WBAR48hal i nput devi ce; det er mi ni ng WhEEREB%3805
not to provide acceleration with respect to the

N the s eed of
" o ek pefeffel Wit re3hic to tho bOR{E BistRy 49 Wusteated in
poiRIGOTA af thévmeti playet 700 illastrhted iRFIGCER] er at ed
manner when said determ ni ng determ nes that

ac fe0es]at i The u%ﬂ;npmrbﬁééélnbéﬁioomﬂ ispRysn 0012 %@rﬁbﬁfc@i &Sbr

er. whe sal eter Tiﬂ ni ng determ nés th
nc TUBURH | DR IRIStaTsl BIovGmE apeeciated Wik auserdapukaction s
r e%déwbd 1004.2H8Ye! the BEF Bblt é&%nqépénﬁr%ﬁ% Qﬁgﬁlﬁf NS dfbosed

alist of itens, and the portions o
i ntd lRraroned Hiuspertains tq aotational movement, Aetdisiissed | m more

re [ ai ns
Sk dy chel BekPnat B0 ant 56, B8 iR AL LR s

t oac’mﬂ ol e exm;pa thesrotdtianat mowdivent cénﬁ be bauséd by a user

nme L m 17, wherein the ne

s i reiftpi Bviggional heRCiarolh & bre DpvpaodaAother

poekampb e eothiidreal nsdiether ichA beCRitREH Dy 2user’s fi nger or a stylist

recei ﬁ) r{gg_;er of units froma rotational

bﬁl“gd%\’%fﬂ 3 BytatRal mames fhraugh adises inpub agtionwith sespect to

t ha toaérpa@nalftet Hel¥otatR)iaf fovement has been received 1004, the
rotational movement is converted 1006 into a linear movement. The linear
movement is then applied 1008 to at least one object of the graphical user
interface. For example, the object of the graphical user interface can be a list,
menu or other object having a plurality of selectable items. The linear
movement can eifect a scroll type action with respect to the object {e.g., list or
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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(c) applying accel eration when the speed of rotation
is greater than a speed threshold ; (d)
renmovi ng any accel eration being applied ﬁhﬁg t he speed
of rotation is less then the speed thresho
WOMP/03I3 fying the nunber of units in accor danc&CHUSHR380S

the accel eration, if.any; (f) determning a

gffdl}%ili@{él 'n?&l(?%eﬁt m%sfﬂé(eﬁ)ﬁ@@eﬂg gl?let h et?cﬁd' ! ﬁﬁl% 5&%{? iopal

of mavenrfent _assotﬂateﬂﬁwm ussrliggliation 8 t@tereddhi IfeiP,

v o i SpBI B Bhc o MErSiHiSH Soet s, g

apakalﬁﬁle 'Wheﬁ tthb}Eﬂ:t @ﬁth’é@hbﬁi@al usefimbiaddis AMRIRiEm list
hat lsp glsziaygd (‘or user scFoIIIISﬁ%Sand selection actions, the rotational
movement associated with the user input action represents a distance
traversed in the muiti-item list. When acceleration is applied, the distance
traversed is increased (e.g., multiplied). In one embodiment, the audible
feedback is provided through a piezoelectric buzzer that is controlled by a
processor (or other circuitry). For example, the audio feedback unit 862
shown in FIG. 8B can be a piezoelectric buzzer. The controller for the
piezoelectric buzzer can, for example, be a processor of the computer system
850 or the media player 700, or some other circuitry coupled to the
piezoelectric buzzer.

[0068] FIG. 11 is a flow diagram of user input processing 1100 according
to another embodiment of the invention. The user input processing 1100 is,
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, when the decision 1108 determines that no other input has been
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(cl) obtaining a current accel eration anmount being
applied for a previous nunber of units fromthe
rotational input device; and (c2) determ ning

an increased accel eration anount to be applied to a
WP nunber of units fromthe rotational inBGE/US02/33805
device. 22. A method as recited in claim2l, wherein

urpfE AP Al ReSrai 106 roa fo Flsent e decision

nmeti1@d. as recited in claim2l, wherein sai.d applying
(c) further conprises: (c3) determ ning whet her

thq40070Te sOnRES tHe\@edisi6R A0 detdIniRSs ih%t?h rsi%ﬁassﬂnb ment
greater than a duration threshold ;

pr AR has Peeni recaivedyihap the rotational Zm_cw@mﬁnt ﬁwomverlnd 1110toa
Lo TheanRveeft TR, A aMor Gife Tfor it &rififlacelfient of
duithe pelect barcaiesome cﬂzﬂhexltwshscﬁedermleed #1882 Thetesfter, the next

acPEF 5 R TRL AL 3RS K. Afbinisa TTIE' TS Poparmayebliroperates

wado nasve the ammtﬂ bas(cgrotlaﬁrensudh ientificry wathirothetlist.emhsth i words,

am?he select bar is scrolled upwards or downwards (in an accelerated or
unaccelerated manner) by the user in accordance with the linear motion. As
the scrolling occurs, the portion of the list being displayed changes. Following
the operation 1114, the user input processing 1100 is complete and ends.
However, if desired, the user input processing 1100 can continue following
operation 1114 by returning to the decision 1104 such that subsequent
rotational movement inputs can be processed fo view other portions of the list
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
refative 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 1208 with respect to the rotational
input device 1202.

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

assembly 1212 that is coupled to the rotational input device 1202. The control
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(c2) preventing said applying of the acceleration when
the tine since the acceleration was | ast changed is
not greater than the duration threshold. 25. A nethod

as recited in claim19, wherein said determni n% }U
WG 03{03WShext data portion conprises:  (11pCT/US02/33805
converting the nodified nunber of units into the next

edet erm ne d as
b ol LR 8 hoRablngH3h SeRUES fre Fratiin siaials o thorsensors
t handdasupplyahe @cqmmfd s:gﬁaslts %Sproéés'bbr dpya JF tHe é ﬁam By way
fied P % R%/ a _chunki ng val ue. 2
nePhSﬁa'HB S F%lﬁrql ﬁse?@P 1492 mak inciydesan appllcatlon-spectf ic
deirftegiated BiréuiPASIOR tHHR ¥ configured to monitor the signals from the
sensors to compute the angular location and direction (and opticnally speed
and acceleration) from the monitored signals and to report this information to
the processor 1214.

[0073] The processor 1214 is coupled between the control assembly 1212
and the display screen 1204. The processor 1214 is configured to control
display of information on the display screen 1204. In one sequence, the
processor 1214 receives angular motion information from the control
assembly 1212 and then determines the next items of the media list 1211 that
are to be presented on the display screen 1204. In making this determination,
the processor 1214 can take into consideration the length of the media list
1211. Typically, the processor 1214 will determine the rate of movement such
that the transitioning to different items in the media list 1211 can be performed
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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data portion conprises: (fl1) adding a prior remainder
value to the nodified nunber of units; and (f2)
converting the nodified nunber of units into the next
“Portlon 28. A nethod for displaying a portion of a
100303957 media itens on a display of a nedia pl BfEUS62/33805
the nmedi a pl ayer having a rotational input device,

det t
oredh ZRb B pfeieeudhts narvarp or shibymiec. FHd|sRfar apRgRo be
3 émbgdiedafs ddmmdtfstead?bmbc;b tﬂ] 8 lﬂi&mptuterfreadéiﬂé medmm The
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r Qﬁrﬁfch%ﬁ'théfél@ﬁbr E@Yéé&b?ﬁ%oﬂ]:ﬁxté@}&iéin OfExtaE@Iéé &ttthef

medi a i tens; and di spl ayi ng t he
poFampwtesreadable mediup i eareadem’éy MEgaRY nienHem-access

r Eehffly, EDROME BYDMRIghihic tle, BPIPS dabd siRALAdLviEs® and

t hat
carrier waves. The computer readable medium can also be distributed over

network-coupled computer systems so that the computer readable code is
stored and executed in a distributed fashion.

[0076] The advantages of the invention are numerous. Different
embaodiments or implementations may yield one or more of the following
advantages. [t should be nofed that this is not an exhaustive list and there
may be other advantages which are not described herein. One advantage of
the invention is that a user is able to traverse through a displayed list of items
using a rotational user input action. Another advantage of the invention is that
a user is able to easily and rapidly traverse a lengthy list of items. Siill
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 madifications and changes will readily occur to those skilled
in the art, it is not desired to limit the invention to the exact construction ahd '
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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can be display on the display at any one tine is
limted due to the small size of the display. 30.A
nmet hod as recited in claim28, wherein the next
portion does not consecutively follow a fornmer portion
when the rate of turn of the rotational input device
exceeds a threshold rate. 3. A nethod as recited in
clain128 wherein the next portion includes a

M!ak f the nedia itens fromthe list of nedia
ha | "method as recited in claim?28, wherein the
rotatlonal i nput device is a navigation mheel 33. A

nmet hod as recited in claim28, erel nedia i.tens
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as recited |n claim?2 wherein said nethod further
inpalotgpides ezaid method comprlsmg

receiving a number of units associated with a rotational user input via the
rotational input device;

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 list of media items to be presented based
on the modified number of units; and

presenting the next portion of the list of meida items on the display screen .

2. A method as recited in claim 1, wherein the portable electronic device has
an exposed surface adapted to support the rotational input device, wherein the
rotational user input received via the rotational input device permits the list of

media items to be scrolied through .

3. A method as recited in claim 1, wherein the rotational input device is a
touch pad .
4, A method as recited in claim 1, wherein the rotational user input is a

circular movement around the rotational input device at the exposed surface .

5. A method as recited in claim 1, wherein the rotational input device is a

circular touch pad.

6. A method as recited in claim 5, wherein the rotational input device is a
rotary dial.
7. A method as recited in claim 1, wherein the acceleration facior is

dependent upon a rate of speed for the rotational user input.

8. A method as recited in claim 1, wherein the acceleration factor provides a

range of acceleration.



(e) providing audi ble feedback. 33 36. A nethod as
recited in claim35, wherein the audi bl e feedback is
dependent on the rate of turn of the rotational input
device. 37. A portable consuner el ectronics product,
conprising: a storage device that stores a plurality
of media itens; a display £9dr displaying a first
portlon of the plurality of nedia itens;

rot na f
IR Rt e i e o5
sucb,@ésﬁél? thedddPiatprogigd suecadsivetpaieat@riovdls bhactudraton.
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spl ay a second portlon of the plurality of nedia
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user - cont rolled scroll rate and the accel eration

f actidding the maxlifisshrumber of witsrvha esupir@vielieas recit ed
in claim37, wherein said portabl e consuner
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medi a player, and
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, elecironics device having a rotational input device, a
method for scrolling through portions of a data set, said method comprising:

receiving a rotational user input via the rotational input device;

determining an acceleration value pertaining to the rotational user input;
and

scrolling to a next portion of the data set based on at least the acceleration
value,

whereby the acceleration value specifies a degree of acceleration
associated with the rate at which said scrolling through the portions of the data

set is to be achieved.

14. A method as recited in claim 13, wherein said handheld, electronics

device is a portable media player.



wherein the portabl e consuner el ectronic product

i ncl udes a housing that exposes said rotational user
i nput device, wherein said housing has at |east a
front surface and a back surface, and wherein said
rotational user input device is provided at the front
surface of said housing. 39. A consumer el ectronics
product as recited in claim 38, wherein the nedia
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to b%odrB{/i%@dOf the data set based on the nodified nunber
units; and presentl ng the next portl on of the data
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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 the media
file.

18. A method as recited in claim 17, wherein the media file is an audio file.

19. A method for scrolling through portions of a file, said method comprising :

(a) receiving a number of units from a rotational input device;

(b) determining a speed of rotation for the rotational input device;

(c) applying acceleration when the speed of rotation is greater than a
speed threshold ;

(d) removing any acceleration being applied when the speed of rotation is
less then the speed threshold;

(e) modifying the number of units in accordance with the acceleration, if
any;

(f) determining a next portion of the file based on the modified number of
units; and

(g) presenting the next portion of the file.



button. 42. A nethod as recited in claim40, wherein
the data set pertains to a list of itens, and the
portions of the data set include one or nore of the
itens. 43. A nethod as recited in claim40, wherein
the data set pertains to a nedia file, and the
portions of the data set p%rtaln to one or nore
sections of the nmedia file. 44. A nethod as recited
in _clajmg63, wherei
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22. A method as recited in claim 21, wherein the increased acceleration

amount is an integer multiple of the current acceleration amount.

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

(c3) determining whether the time since the acceleration was last changed
is greater than a duration threshold ; and

(c4) preventing said applying of the acceleration or the increased
acceleration amount when the time since the acceleration was last changed is

not greater than the duration threshold.

24. A method as recited in claim 19, wherein said applying (¢) comprises:
(c1) determining whether the time since the acceleration was last changed

is greater than a duration threshold; and
(c2) preventing said applying of the acceleration when the time since the

acceleration was last changed is not greater than the duration threshold.

25. A methed as recited in claim 19, wherein said determining (f) of the next
data portion comprises:
(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:
(f1) dividing the modified number of units by a chunking value.



35 49. A nethod as recited in claim40, wherein said
determ ning of the next data portion conprises:

di vidi ng the nodified nunber of units by a chunki ng
value. 50. A nethod as recited in claim40, wherein
said determ ning of the next data portion conprises:
addi ng a prior remainder v ue to the nodified number
of units; and converting the nodified nunber of units

into the t tion. 1. AT . [ lei
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rotational ‘user input being provided by a user through
interaction with the . . .

28. 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, said method
comprising :

(a) determining a rate of turn of the rotational input device;

(b) obtaining a length of the list of media items;

(c) determining a next 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 the
list of media items; and

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

29. A method as recited in claim 28, wherein the number of media items that
can be display on the display at any one time is limited due to the small size of
the display.

30. A method as recited in claim 28, 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.

31. A method as recited in claim 28, wherein the next portion includes a
plurality of the media items from the list of media items.

32. A method as recited in claim 28, wherein the rotational input device is a

navigation wheel.
33. A method as recited in claim 28, wherein the media items are audio files.
34. A method as recited in claim 28, wherein the media player is a MP3 player.

35. A method as recited in claim 28, wherein said method further comprises:

(e) providing audible feedback.



rotational input device, the rotational input device
bei ng a touch pad; determ ning an accel eration factor
pertaining to the rotational user input; nodifying the
nunber of units by the accel eration factor;
determining a next portion of the data set based on
the modi fi ed number of uni$%; and presenting the next
portion of the data set on the display screen. 52. A

mat hod,as, r ted.i | aj 1, . [
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fist oP the plurality of media items in accordance with a user-controlled scroll rate;
and

a processor operatively connected to said storage device , 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 portable
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 being dependent on at least the user-controlled

scroll rate and the acceleration factor.

38. A consumer electronics product as recited in claim 37, wherein said
portable consumer electronics products is a portable, battery-operated media
player, and

wherein the portable consumer electronic product includes a housing that
exposes said rotational user input device, wherein said housing has at least a
front surface and a back surface, and wherein said rotational user input device is

provided at the front surface of said housing.

39. A consumer electronics product as recited in claim 38, wherein the media

player is an MP3 player, and wherein the media items are audio files for songs.

40. A method for scrolling through portions of a data set using a portable
electronic device having a display screen and a rotational input device, said

method comprising:



57. A nethod as recited in any of clains 51-53,
wherein the acceleration factor provides a range of
acceleration. 58. A nethod as recited in any of
clainms 51-53, wherein the acceleration factor can
successively increase to provided successively greater
|l evel s of acceleration. 58* A nethod as recited in
any of clainms 51-53, wherein said determning of the
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presenting the next portion of the data set on the display screen.

41. A method as recited in claim 40, wherein the non-rotating center is a

button.

- 42. A method as recited in claim 40, wherein the data set pertains to a list of

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

43. A method as recited in claim 40, wherein the data set pertains to a media
file, and the portions of the data set pertain fo one or more sections of the media
file.

44. A method as recited in claim 63, wherein the media file is an audio file.

45. A method as recited in claim 40, wherein the acceleration factor is

dependent upon a rate of speed for the rotational user input.

46. A method as recited in claim 40, wherein the acceleration factor provides

a range of acceleration.

47. A method as recited in claim 40, wherein the acceleration factor can

successively increase to provided successively greater levels of acceleration.

48. A method as recited in claim 40, wherein said determining of the next data
portion comprises: _
converting the modified number of units into the next portion based on a

predetermined value.



wherein as the interaction with the rotational i nput
devi ce occurs, the display device provides visual

f eedback for the user of the portable nmedia player.
Abstract of Disclosure METHOD AND APPARATUS FOR
ACCELERATED SCROLLI NG I nprgoved approaches for users to
use Wi th graphical user i nt%r f aces of conputi ng

devi ces are di sclosed. A rotational user actr on
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51. A method for scrolling through portions of a data set to be displayed on a
display screen of a portable media player, the portable media player having a
rotational input device, said method comprising:

receiving a number of units associated with a rotational user input, the
rotational user input being provided by a user through interaction with the
rotational input device, the rotational input device being a touch pad;

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 on the display screen.

52. A method as recited in claim 51, wherein the data set pertains to a list of

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

53. A method as recited in claim 51, wherein the data set pertains to a media
file, and the portions of the data set pertain to one or more sections of the media
file.

54. A method as recited in claim 53, wherein the media file is an audio file.

55. A method as recited in any of claims 51-53, wherein the touch pad is a

circular touch pad.

56. A method as recited in any of claims 51-53, wherein the acceleration

factor is dependent upon a rate of speed for the rotational user input.
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57. A method as recited in any of claims 51-53, wherein the acceleration

factor provides a range of acceleration.

58. A method as recited in any of claims 51-53, wherein the acceleration
factor can successively increase to provided successively greater levels of

acceleration.

59. A method as recited in any of claims 51-53, wherein said determining of
the next data portion comprises:
converting the modified number of units into the next portion based on a

predetermined value.

60. A method as recited in any of claims 51-53, wherein said determining of
the next data portion comprises:
dividing the modified number of units by a chunking value.

61. A method as recited in any of claims 51-53, wherein said determining of
the next 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.

62. A method as recited in any of claims 71-61,
wherein the portable media player has a display device, and
wherein as the interaction with the rotational input device occurs, the

display device provides visual feedback for the user of the portable media player.



Abstract of Disclosure

METHOD AND APPARATUS FOR ACCELERATED SCROLLING

Improved approaches for users to use with graphical user interfaces of computing devices are
disclosed. A rotational user action supplied by a user via a user input device can provide
accelerated scrolling. The accelerated nature of the scroiling enables user to scroll or traverse a
lengthy data set (e.g. list of items) faster and with greater ease. 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 resuiting acceleration effect causes the

linear action to be enhanced such that a lengthy data set is able to be rapidly fraversed.

Fig. 1



