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[0001] Thwaousasesss i nvention relates generally to a conputpogu

nor e- partlcul arly, to a handheld conputing device having a rotational input
unit! Description of the Related Art [0002] There exist today many styles
of input devices for performng operations with respect to-a consuner

el ectroni c device. The operations generally correspond to noving a cursor.
and maki ng sel ections on a display screen. By. way of exarrpl e, the input

devi ces may incl N(ETHOD AND APHARATES Fbw}szeelﬂ.%m s, touch

pads, joy sticks, touch screens and the |like. Each o t ese devi ces has

~advant ages and di sadvant ages that are taken into consideration when

desi gni.ng the consuner el ectronic device. In handheld conputing devices,
the input devices are typically buttons and switches. Buttons and swtches

vare generally nechanical in nature and pI’OVI de I|mted control with regard

.sel ections. For exanple, tH

to the novenent of a cursor

ﬂ maki ng of
_ 1 Ch s o noving the cursor
arrow keys) or to ITB.kI ng specific '

rinaspecifl dII‘CtI n(e,g.,

sel ections Ve'ﬁ!ﬂ'bte nunber, etc.). In the case of handhel d

per sonal |taI aSSI stants (PDAs), the input devices tend to utilize

t ouch- sens%ﬂoo'ﬁl di §'bleagre§@nteemthm@ates|gegeeallydacaqcmnpehmg daviceaandyakes a

selectlon 0 cr poi nt i n i r.ec 0 on t he
roon usi MOE Rt gRAleY, B4 BEBRSIGR LY devitehitinb bR AR oo such
| apt op ceigut ers, 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 vedgRithon of the Refatd -1 21/ 04/ 2006 WO 03/036457
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[0002] There exist today many styles of input devices for performing
operations with respect to a consumer electronic device. The 'operatio'ns
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, ;oy sticks, touch screens and the like.
Each of these devices has advantages and disadvantages that are taken 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, ete.). 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 makee a
‘selection on the display screen by pointing direc:tly 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 movementofan
input pointer (i.e., cursor) corresponds to the relative movements of the user's
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finger (or stylus) as theglinger is noved along a surface of the touch pad«
Touch pads 'can al so nak&@ sel ection on the displa )cr een when on

-nore taps woesdséssct ed on the surface of the touch pad. |n gofps
portion of the touch pad may be tapped, and in other cases, a dedl cat ed

- portion of the touch pad may be tapped. In stationary devices such as

desktop conpdinges (ot ﬂglus?:ﬂb&h&ﬁngéﬁi% rAbPed BRHPA b?lrféféeﬁ%%q L&ﬂfa eyboards

m ce and tra(;nkta{okil a nouse he nmovenent o | nput poi r
corresponds t®UHPS an alsormakeramelection o thedisplayscréan when oneves t he

Corresponds aotrERRae delebidy bR Wiiseeloting R Hank “eae ceResciine

corresponds to the're

bal | wi t hi nparficrusf the todioh [padirnay dectappag ke in SB&F E&%Q%‘@édﬁbbbéd[ ncl ude

one or nore buttons for making selections on the display 'screen 0004] In

addi tion to ROAURD Abthefsueh padrmay bﬁdﬂ@ﬁéﬁt én gigdioparycdevicessueh Bs respect

to a Gaphic ) S scree he

i'nput devi cegbrsr%@%; drﬂﬁg{ef'?%e r@'ﬂltd é} Iqje'%?g?@s ’?‘ﬁ?gm@'ﬂlkﬂggﬁc&en in
t he hori zont mice®anddrackballs.dWithca i mmsse Eﬁénﬁ)@i‘?ﬁérﬂofm Bitet NCl ude a
scroll wheel that all o er to sinp roll the scroll wﬁ forward or

backward to PRAEERARDS ﬁﬁh& e Q%lgeée?v‘%men Srpfatbmmm@e as tfmmmrrmoyesrﬂye
oses. de%ﬁ%&?ﬂ'??%‘géﬁﬁ' oBE IV & traGRHATRIE Go kPR byl Beiptac y

passes his or
directions. Guréspatus fodke rmlﬁtzada swVementswfta B@II 9& tHengseti retdtes ithebhal  and

ti | | th d | t of the GU Usi t hi
A e e hiusbE Blh Grick B MRkl dies aenensly inglidagonacer over )
the desired mef@blitthas forméﬁhg%bler&i hgeorpﬁé'digﬂﬁ%g%én bar, and moving the

scroll bar by noving th e or |n er in réctlon (forwards and
backwar ds) f t d t d ht
for hori zontaPV4Er o RaRRE bRt oLl pﬁif‘ﬁ#‘m&é%%n SR
ot her than cespedidoss Gsapihcala:iserdntﬂrm IR pres@fied %h%r 8Rpldyes@ksAr s and

conpact-dis CD ers, ve used di aI S to enabl e users to select a
phone nunbe&hé ﬁtgcﬂqﬂ aligys aisgsdeiscrall asmpss thepdisplayesgreenin e,

typically, a e, dial.
The i spl ay T PO} 8 Efgéﬂ%éfé&'a (R Froeaing 4 Atilsabal wolulidacy or

| abel ). in ascrol wheel that alfowsa msertmsmmly rolﬁﬂi@séreﬂ 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
~ herfinger 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 GUL. 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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wor ds, these devices h “used single line, lowr i ution LCD re%WOOG
tha
05

[ 0006] Thugg obhRue; i s al ways a need for inproved user inpu |
facilitate greater ease of use of conputing devices. SUMVA Qq@g“%

- I NVENTI ON [ 0007] The present invention relates to inproved approaches for
users of co ' j C | W | ke rfaces. A
rot ati-onal ugg Flétd;g'{ F%P sﬁzolg ;Qre\gﬂ[')tf;sr, gﬁéusséé\gé‘\’??gé gggés grgéti-‘ ngfg{,e hﬁ%rﬁ&’@’ac an
provi de acceresclytéan LEE rdadouts. The accel erated nature of 'the scrolling
enabl es users to scroll or traverse a lengthy data set (e.g., list of
i tens) faste[0006] wiThugithereds aheays a nEee farhHovel u@.@ﬁﬁipﬁﬁ%\/fé@sﬁhﬁw ded
.can be perfOfagﬁg i n su?cesswe'stages, and/ or perforned based on the speed
of the rotat ate greatelggsgpf use Sfrompuiingidenees. the rotational user
action is transforned into linear action with respect to a graphical user
«interface. The resulting accel eration effect causes the linear action to
be enhanced such that a lengthy data set is able to be rapidly traversed.
O her aspects and features ofSUMMARYSDFITHE WVENTION™ apparent bel ow.

Al t hough the type of conputing device can vary, the ‘1nvention is :
particul arl yfooeir) - s MHeasrekont invenilor Fenme&qd!imp%@ﬂpprb%@éé forfserent i on
i ncluding as a nethod, system device,

can be inplenented ig nuner ous rggzs | ] ]
‘appar at us, JrAPRVENG davees tginterast withgrapbisplivser intedfades! A refational userer al

nbodi i |1 i ' _ LOW, 009]  As df '
sarol 11ng t RRaooussREARY £0s8 g SSHI0P0 REiCEtan B “6eSlerefnvent  on
J)u udes at scealling.t Theamicelevhted estaie bhthesdroling enablesUiars taEsRMiG ed with

a rotational,_user i r}gut l deternm ning an acceleration factor pertaining to

the rotati ofEVeRRA ¥ dafpact (8-ag lishef ambdasier andiwith greatenease.
 The modi 1 od Sonpeunt AR BEH pRanel AR Hd PRt ioHmdd M ARRRTE I oot
-set. and/or performed based on the speed of the rotational user action. In one
' embodiment, the rotational user action is trénsformed into linear action with
respect to a graphical user interface. The resulting acceleration effect causes
the linear action fo be enhanced such that a I_engthy 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.

"i) [0008] The invention can be implemented in numerous ways, including as
: 7. a method, system, device, apparatus, graphical user interface, or computer

readable medium. Several embodiments of the invention are discussed

~ below.

[0009] As amethod 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-




.[0010] As a nethod for sggolling through portions of g&”data set associ‘ated®
wi th a.handhel d el ectron devi ce, one enbodi nent ‘he inventign '

i ncl udes wab o3/exs3s7 t he acts of., receiving a rotational usq:rc-limgfg];é(%”zow
determ ning an -3 WO 03/036457 54 / 2 0 0 6 % PCT/ USO 3380 accel eration

val ue pertaining to the rotational user input; and scrolling to a next

portion of tduceltrhtios ehluzasethiningato theastatiohal wssrdhputaandrscralling to ahe

accel eration val ue_specifies a degree of acceleration associ.ated with the

rate at whitgxtpeeiftebing dajaset bagad oratierstitha aceelerationyalescthe s to be
achieved. [ t : ' ' ' set
associ at ed %@rgﬁﬁ%ﬁa% %@%?g’%p%‘é gﬁé%rggﬁﬁﬁggé&%%% ir?etﬁ?q%%at he

i nvention iatavhide shexscloflimgs thtdwegintiiesporttions ef tevdatn setigtabeavhievskr

i nput; determ ning whether or not to provide acceleration with respect to

the rotatiorapi4per Asisthodfst st6Mhd itmeugﬁ p%rt'ilﬂi@opé’ﬂb'té’ﬁef’ésé&‘i’.ﬂééta set .

in either an accel erated manner when the determ ning determ nes that

accel er at i onwithsathengbelst electienics sleviag, another spakodiment of theinventiban t he
-determ ni ng. ] t cgl erati.on i iy b Q)] . [0012] As
-a et hod %ﬂ@é&%&ﬂaﬁ%&si rozt“fgt °§b’fﬁ°|%i}}rﬁ Sffs?“f’ﬁ%letf'g%'dﬁpﬁ{w%&?ﬁgﬂl f the

i nventi on i n¢Heilesomiot tegsrbvideeactelsratibn withaespédttoahs yolional usér inpuf;r om
a rotational input device; determining a speed of rotation for the .

rotational a@nfgiaroltied te anexbpritionobihedala set iheitheran aecelpeatad snanngrat i on

I's greater : : ' ; erat | beli pplied
when the spldiyh 15 GAERHnkY Sgtepivihed FEPAbAde ARENTETEbE TGN RId, SHFRRTE | he
nunber of  uonhbtecealerated erardrrathen the délenairted detdrnmmes tHataeceletation is ni ng g)
next portion of the file based on the nodified nunber of units; and
presenting DAblOR&PrHEded.on of the file. [0013] As a.portable nedia

pl ayer, one enbodi nent of the invention includes at |east: a storage disk
drive that HMAs Asipaneheddar semsilingibrough portions of a file, one embodiment

of the invention includes at least the acts of: receiving a number of units from
a rotational input device; determining a speed of rotation for the rotational
input device; applying acceleration when the spéed of rotation 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
acceordance with the acceleration, if any; determining a next portion of the file
based on the modified number of units; and pre'senting 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 portiph 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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pl (ir al i fy of nedia itega a display screen that diggl ays a portion of the
nmedia ..tens at a tine user input device that bl es a user o

port abl e wHoz036gH7ayer to at | east scroll through the pl urabrmogé}j 4(1/20906
items using a rotational action with respect to the user input device; and.
a processor that determnes a rate of scrolling and thus determ nes a next

portion of trate aobtlira of thersotatiobal mpu’scﬂma;e:cbb[tﬁﬂmgamghruﬂthwﬂstfdfrmedla
di splay of a nedia

di-spl ayi t] f list. of '
AR I R AR DN S N T
f the i | ' tof fe

O Lhe 448 SN hind KBTS sty ip AR BB e O,

+ devi ce; obt dheailisbobmediayitémef anthdisplaying thernekizportior wf thellistofmediag a next
portion of t e list of nedia itens to be displayed based on the rate of
the turn of ' ‘rotational input device and the length of the |ist- of

“medi a itenms;joens] di ABlAMeMSod RS diSplhyipg" f I
[ 0015] As a[ne-tpﬁod for.displ aying g %@rat%%ﬁmg oA sttdfg%nﬁcenﬁrrgcaolgplay??spl ay
of a comput@ Mﬂﬂwﬂ@dsvlcaethﬂ)mpuhm dewcedla\‘vmg agoiatnonabhpuhdevxce,put

at Ieat the acts of,

d f
ot ey o ni oo Snf BRIt the' TyehBR hRoef Bt SRR At B dbBrbing oB
det er m ni ngjrdieHicn oﬂ@fﬁmgfbf tﬁé réféﬁohbﬁhp@ﬁ dé\il@é‘ﬁiét@nﬁﬁurﬂb ﬁlﬂegi' ggrﬂéﬁﬁsed on

the indication of turning o rotational Input device, | splayi ng
the next popffhelissrofitems iosbe dfsnlammse[d)mﬂ]e MI@tmrmmmmgbéﬂ‘(e oni cs

Ehhstor ;2 ﬁgﬁfﬁaﬁ?ﬁdﬁ'iﬁdﬁﬁﬁwf@%ﬁhjod arbpf ﬁwegiﬁtgafﬁSt a i Pret
portion o Ggur‘ﬁ't mlaltens&da a user | Elcetat
enabl es a u el %@HW%@@&?W%P u Pg‘ n{ @488 scrol |
through a | jnyenfidn iftudéd ablelaby é%to?é’g?ﬂfmk&ﬁé’i%tbr esé‘ Ocegl?rlﬁ‘?waeterm es an

user-controlled scroll rate, cessor p
accel er at i oitemaca gisplay falshsplayma)frst portidm ofithe plirality of metia bemspl ural ity

B N

| 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

Q _ 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 becbme
apparent from the following detailed description, taken in conjunction with the
accompanying drawings, illuStrating by way of example the -pfinciples of the
invention. - |




second portion of the pl Ality of nedia itens withigethe |ist of the* -
plurality of nediaite 's dependent on-at |east t user-con )04d/'2I006
~scrol | ratwoasdssuse accel eration factor. [0017] QO her aqu@m@éﬁ(}
advantages of the invention will beconme apparent fromthe fol | ow ng

detail ed description, taken in conjunction with the acconpanying draw ngs,

illustrating by way of eXBRIEE BESCRIPTION OFSTHE DRAWINGSNt i on. 21/ 04/ 2006

WD 03/ 036457 PCT/ US02/. BBSE_BRFEF—DESUR’FPTT‘O\]"U_THE_MWNGS [0018] The
present invepdofg) | SThé F@éefr&‘iv%rﬁib )|
limtation, |mn ﬁe fi guPes he ag\g%rr]pug{nr?l ng dra ohfé@g%nﬁaé %y i ke

ref erence nuwayaqfélmlwt@n tmthe ir'rQUras of thenactampanying dvawvirigs ﬁitﬂn \&hnch a flow
di f | | enb f th ntion. ¢
Ao o e o iwralirEiinnerais S Pl sitieulend gvhichor di ng to

anot her enbodi rren& f theﬁ?nv ntion. FIG 3 is a flow diagram of
accel erati on anou Gl i adlom, 'aSEQmelsﬁE? ﬁrscgwn@ﬁssawdmtto ehet he

invention. FbGhodin énpoﬁnhggh%ﬁﬁfrpm of accel erati on anobunt processing

according to anot er e of the |nvent|on FIG 5is a

representative ac £ ordl to_one embodi ment of
the invention. %ﬁé %Es %ﬁpf@?éfﬂgg’gﬂ#@? 8?1'"9&@?#'[13?

pr ocessi ng mnéﬂeﬁmoﬁﬂneﬂﬁoﬂh‘@qdvmm of the i nvent ion. FIG 7A i s a
-perspective diagramof a conputer systemin accordance wth one embodi nment

of the invention.F|@. @ is/Bfb% dia@n%h% Bféééédérdﬁbﬁgirﬁﬁﬂ:ﬂfplﬁcgg%rga@giycﬁﬁg' n.

accordance with one enbodi nent™of the present 1 nvention

bl ock di agr denosfe %mbgdinaelmceﬁtbe im¢ardioti ng to one enbodi nent of the )}
invention. FIG 8B.s a block diagram of a conputing systemaccording to
one FIG. 4 is a flow diagram of acceleration amount processing according

{o 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 perspecitive 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.8Ais a block diagram of a media player according to one
embodiment of the invention. -

FIG. 8B is a block dlagram ofa computmg system accordmg 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.




enbodi.nént of the
used by .a user in

inveﬁon. FIG 9 shows the nediggpl ayer of FIG 7B being
acc ance wi th one enbodi nent “the i nventi

QA is a fhwaoshisagzam of user input processing according t OP@%SOM%Q{iG

of the i'nvention.

21/ 04/ 2006 PCT/US02/33805 FIG -10B is a flow di agram of

user

| nput processing according to

anot her enbodi ment of the invention.

FIG 11 is a fl oyl QR Lo grafPef usdrGGOrodessing attodingtanot her
enbodi nent of the invention. FIG™ 12 is a block diagramof a rotary input
di spl ay systanother embodinentcdf the investienenbodi nent of the invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0019] The present invention relates
- to inmproved appr @Ghdd ik flow eisgram ofamap inputgprdesssing atcordingetosanothver h
«graphi cal user ipterfaces.. A rgtational user action supplied by a user via
a user input® 'E’\?rﬁé’ﬁﬁfﬁ B\Y?Bﬁor&ccel erated scrolling. The accel erated

enabl es users to scroll

or

traverse a |lengthy data

nature of the scrolling

-set (e.g., list &1G.t1&ns)p black diagsam ofia wtaydapet display system imnount  of

per formad bASBHRARCE BB ARIRERT O 1 BUERIRC, “ac Mo

and/ or
I n one

i ve stages,

-enbodi nent, the rotational user action is transfornmed into |inear action
wth respect to a graphical user interface. The resulting accel eration
ef fect causes the |inea ' ..a lengthy data
set is able to be rapth , HagIk Mt ures of the

i nvention wll

becone apparent below. Al t houg

he

ye' of conmputin

Sg: ce fzgneir’mw t h?he pm@?ﬂt iim:enitigg ptaiates?:tﬂvimpryva@ |appmﬁejs1@§ fﬂbHS@@ﬁO with a
refer eﬁc ey f’%m%ﬁ@ﬁa qeﬁfgé%%p’ﬁ@&%qgmh Q‘%@Q&ai E’%kf@&gﬁce&h e'& g‘?t?%\gmngfu%ladi |y
appreci ate abfidn stifslictcbyal wérdRes Uset inpit devied daer Siovidel Adtelerafsdt to
these figures is for explanatory purposes as_the invention extends beyond
t hese | i nit 8erollieghotheraaealerated nature of the scrolling enables users to scroll or

traverse a lengthy data set (e.g., list of items) faster and with greater ease.

_Thé amount of acceleration provided can be performed in successivé 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 acé.ording to one

embodiment of the invention. The scroll processing 100 assists a user in

scrolling through a data set. The scroll processing 100 initially recéiVes 102a
 number of units associated witﬁ 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-




[0021] FIG 1 is a flow digagram of scroll processing 00 according to one

enbodi ment of the inventi@. The scroll processing 1§gg-assists ﬁ}g o
“scrol | i ng Wrd3@3¢¥sa data set. The scroll processing 100 i miéﬁhbTﬁﬁ% Libg%ﬁ
e nunber

102 a  nunber of units associated with a rotational user input.
~of units. is an indication of an anpbunt of rotati onal novenent a user has‘

i nvoked wi t h[0022) pediext an acstlerativrefactoris detemiined 104, Aheaédéivn VO

xt, an acceleration factor is determ ned

‘ PGI/ 1JSQ2/ 33805 [ 002 , ) ctor i
104, “To. accBetls ABNOIAUH0! 120 GRoTeRRtameEiaTaton hBegiljzedwith the sorol

_ Hndjeztieno i | o
el or at | orP PREeng] 100, AReNIeCcRRIBR0R setoh SRR 1t s hElpidl®

associ at ed wftuniisribat areassocistedseith thepratationatedef irplit i@ ddlified 165 _by_
t he punber of unit's is nodified by

| d vehunitsibat e seih e aifed 105
il i pl | cat 1R 4eBIEraHEn JAder oPane mbelment, (e plrmbsro brvieis mwsiischent s,
nunter of unth SeRIcRACn WAUTI Aot Rralor Rlch ittt Bher pigithefie 1o

i's being scribeinenien oflghitsccan be nidifadrineaticiBothes edysn thiogodit L i ed t
, .the next

portion of A28k a G e AlibeR ot L bas begh mpdiied 108, & pestipokion g6 ¢ | on
of ‘the datatﬁ@ﬂa?é§é§itﬁt@§béhb@c?&%d§lfnhﬁlsdh Eéﬁ%%sc?étﬁﬂnihgﬂ 1%@&d§en%°é§§edt hélo

to the user that caused the rotation er-rnput. I'none e nt, :
next porti othemadified aumbsrtof uaits.b ©npedhentext potior bas beensietermyinddsp! ayi ng

embod mont 4P AebiHPE e i teRbal niie Blessnied d10c kel s it o)

presented 1pertioh dhheldata Jul as%éﬂeﬂ%ﬂgtﬁdél‘gﬁdri]lgﬁngﬁﬁiﬁ%%)o% 9[’3%{@@% f’" set. |

with at |east one itemdistinctively or ) isplay:
hi ghl i ght edfl 19 te the Hsebthascauseddhe rofatienallusandnpidr Inomeczmbedimeriththenext

wecut g a ey ESHEpRng W SeeaiPhe biceeiiton Ao iae gbr REbuling fas et ca
110, the scnextpqrtionesfthadakdset on § WBYILY Bediee. TAEhotHETEHBEdinid of 56 O! |
processing 100 will repeat for each rotational user input.

: invention, the next portion of the data set can be presented 110 to the user by
displaying the next portion of the data set with at least one ﬁem distinctively or
distinguishly 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

' présented 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
Tlist 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

-8-




- rot ati onawQuex036437nput can be rel ative or absol ute in nat uper/uSéis ;%h

[0(52__4]. Here,,the [fast ¥ he rate of rotational us yinput, the further down
a list the next item™cones. It should be noted at the rate oé 6?4/2006

~further, the rate of rotational wuser input need not be an actual velocity

val ue, but could be a count or other value that is proportional to or

i nfl uenced lexanheler theesarfgsrintaalist @nalaranged sequentiallOadbthe’d gzl withiatams used
herein pertain % a.,s.elt of datg. As one exanple, the data set can be a

list of it;er?é’dg%.'& areaiso grapged segientially. anot her  exanpl.e, the data set

can be a nedia file ﬁénﬁ MP3 or other audio file, video file, or imge -
file). In of@026bodF is 8 Hlewdiegraraof §ahnadgaiionspwsessing 200-acearding dat a

051 036as7 219 Anebertbedinthot f 13EueBidly, FheTERHEMG e picessit 20D

L4

arranged sednitially determingt 202 adatccofvotdtiohad isepingup(d.g), di#itern)! Shear r anged

sequential | y. E_0026 FIG 2 is a flow diagramof |ist navigation processing
20b accor di FetatiopabisrBpuldspserided thioughrser interadtion witha rotaélpnﬁﬁwyat i on
rocessin s ol NA Tl ' Is : r input
- (pe. g. :SSIdi glatggrrcr?)' quﬁgﬂehy%ﬁ?ﬁ%ﬂgﬁﬁugé&%logp% ?ga%ﬁéﬁt%édﬂt rggt;' useP o

i nt er act i onideritified, rijpitafigntbe durrerit itetieis the itenlin tHe Nstiigattis ibeiridien obt ai ned
204 and is current itemin the list is identified, 'I_'ylg])i cally, the current .
itemis thedisP@yady neng empogiment, theevrgnt itgr s highlighted s8ieh b Bds nent ,

t he current qickiems ' : t o clef s | Std ' ,Spl ayed
from ot her (I:ﬂ[stgﬁgh\ﬁiy?' h%%%ﬁa@”gfgé@?rr.ﬁlt{'%rl{gt()tng# ?/Ité Qﬁ{sdéﬁ\ég'%éb‘g [0027] A
hekt item idisplayed.st to be displayed is then deternined 206 based on the.

rotational i nput. The deterpination, 206 of the next [(temin the |ist
can also b ndéﬁﬁe&'f%ménﬁh%ﬁétﬁerhﬁ isplayegis thar determinech206 basgd) | ot
For exanpl : ; a ; t9oanGe ke .

further apa?":l tﬁﬁgﬁﬂgﬁ%ﬁﬁ%%% F?oe?r? ?ﬁﬁteﬁ gLa‘rPi"P@n% 1t eﬂr#ﬁ%rxg Egﬁﬁ?‘stth IE"'hﬁle rate
of the rot atdroalsio e dependgnitorethe lishderngthgnd the cuent itemn indhedist.eEor whet her

?icgte l e_rl_ﬁglr g%f Tﬁp%, glyﬁeafq%g%re h%tr!'a?eno; %tr%rtgtiénsal %rsgly fn%%ﬁ ’J‘lg rfur?ﬁé/rl aérlt %93 the

0

next item is from the current item in the list. The rate of the rotational user
input and the length of the list can affect whether écceleration (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 neighb@ring) 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 procéssing 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
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.navi gation processing 200gdi spl ays 208 a next item a?*_one or nore

subsequent (or nei ghbori "itens thereto. For exa 't he next /g?gﬁ)s '
t he one orwoms@scsPsequent itens can be di splayed 208 by aﬁﬁggééﬁgr

produced by a display device. Additionally, the |ist navigation processing
200 can provide 210 an audi o feedback. The audi o feedback provides an

audi bl e  soupgodéwating 800Gﬁ,tfaﬁef(mﬁléa@&ltﬁ@letfbﬁuwQé a@&a?éﬁudrﬁfo?tl?é which
the'itens in the |ist are being raversed. The audible feedback can thus .

al so be proPBefatinmi08 Jlustratadind . Z.ot ati onal user input. [0028] FIG 3

embadi mont ol PURD | nyaaeesaeras aBBEHE bt BRARNM Al i EineS 3085 o -

 for exanpl e, speed ef 2i rotatidral usaninpat. pAﬁp?éﬂBdlezoté@hﬁh%Qﬁeéﬂoﬂﬂ@|1erat I on

“factor. In one enbqdiment, .the acceleration anount processing 300 is, for
exanpl e, sui t"eﬁ)@ah@aaldb\?@rwqfﬂﬁepwéd%d by & rotational inpit device thatisl G 1. In

anot her enbo | 036457
PCT/ US02/ 33805 [5r E%%E‘Qﬁntépi%&f?“ %%@é%}‘%& ﬁﬂ%?%%%ﬂ@gf%%%%{ i@l yiser
sub- operat i oimpubis déterminet 302 baséd onithbusiniisdrest rofatioh&l urits [deM2ifikd Dye
raccel eratlon arm nt processing 300 initially determ nes 302 a speed of a

rot ati onal | ugsr Ipat; Mese particulariy,iip gnpthgs @mbedimant ﬂ'f spesite
t
ot or act o F?e ’BP‘*H"S“?? uBEMBHER dBlofnintlittoPhited B the HBMHEE dfCT % | o

interacted wt
user input m@tdmaiumﬁsmhd%ﬂaMaaﬂobfkﬂafwerwmﬂﬁ suéh rethtibhalinputswefe
More particularly, in another

dentified b tation er |npu
erbo reeie e treatier Pratatsingl usseinpy G, 108 eyptpleibrd 302 based

enbodi nent ,

on the nu ”bQfon%fderéﬂttéfb'eqﬂé'spﬁagtﬁﬁﬁ%ﬁﬂo%ﬂgﬂt Rg{hﬁ% ﬂ%@ﬁ?{ot%ﬁ Brguch

rotational inputs were recefve speed 0 onal” ‘user "I Nput
can, for exdofstienabinputdesicdered to be the speed of a user novenent or the

peed o OB AR s Bl RSl oS sobl RS hsr Fehaet >
det er ni nes &t E‘i‘iediélén BRSEtEfminBS WIRAEF HPSpdERF6f t'h@l%iat:onal user input
is slow. The speed of the rotational user input can be determined or
estimated, directly or indirectly, in a variety of ways. In one embodiment, a
threshold is used to distinguish between s!c;w and fast speeds of the rotational
user input. The precise rate of rotation that is deemed to be the threshoid
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 arﬁount (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 308,

an acceleration change time is stored 312. The acceleration change time
-10 - '
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accel erati

| sssl oqws The, speed of 2 rotational user input c be determ ned or
est i mat,ed, dlrectly or dlrectly in a variety ofays. |n one ezgft}%%t{g%%t

a thresh ed to disti ngui sh between sl ow and f ast
r ot ationalw,&%dsl%rﬁ&?nput The precise rate of rotation that ?@F’ﬁg%ﬁﬂsto be

the threshold between slow and fast can vary with application. The -

Sppi oot | on TPAEGs e HAHTLRE e BRSO ARG AR TH RBA TR | LU T sea

[0031] Once ddveletigitors chan@dtimees etofedasichitbat thB&leshimit 308 underdtahas tesal
user input is slow, then the acceleration factor (AF) is set 306 to zero

(0). On t harpeutof timesings dhe @sselesation was tasl muditisd{iesAtiaF dlawingheed of

. the rotati gﬁé‘ 88@%%&@&! s' ﬁf‘% cﬁlle%ms?dl oﬁn M@ﬁ%@ﬁﬁgﬂl%@sﬁﬁéékﬁéhlegs.?

deci si on 30 term nes er an a

time the acredartafitione smsealhe tastchcexlepstith tapdaités'&astﬂihhdéh@llébs(tﬁﬁh)theV\hen
hat the, anount of tinme (M1), since the | ast

:[312 geﬁg(r::ats : 8% ﬁgﬁéﬂe}f @[H'ﬂeﬁé aceRigration amoeunt nrﬁe%%qm aﬂar\%eﬁmpdqtﬂqnd t hen

-the accel erghigen factor is nodi fied 310. In particular, in this
-enbodi nent, the nodi fi cation 310 causes the accel erati_on factor to be

doubl ed. [Om3jFoIHeme1gadcbailngéoahe aoce’ié&tioasam&luit 'céﬁlh%\mﬁgvmlbh
cel eration

operation 3 an a el eratlon chapge. ti sfored 312
i Siana! usetIRuS 15 daamed slow, She geceleration etore 11 o

change ti rre

that the aci%eﬂe%ﬂ{dtﬂé}of t»ﬂﬁlcﬂ’?t"f'dlg%%% gg?&s tandéﬁ%ﬁﬁ%&ﬁé‘@ﬁ@@ﬂ@ﬂgl ;Lge

L stored such t t he eC|S|on anoun
the accel er thd athenhand aghenthi Speed Of the rotlignal Beet impiub indicates dhafrthei on

- 312, | ] dj f ol | the d 30 t h t of
i o noe TRER Gteidt tofptdh. s TR dhemhe eiiellon eiepb BaIGRIPARRE 151 | st

threshol d (délinled! e efBEEHREMR S P2 FIER YANer tQQ\ﬁ’tﬁsthé%t%%nth‘PﬂFHb?bé and
ends. [0033] Hence, according to the accel erati on anount ocessi ng 300
when the speaidthet thenepeed af radation issslow; them no accb—;lelramnseffﬂqt is peovided.
accel erati glﬁ éelﬁﬁtcgsel, y?q {ﬁ) e {8 Zﬁtﬁro%%}l Wacs%t'(g %' s, élozﬁe) with
- high resolution, On the other hand, when the user interacts with the rotational
input device with a high speed of rotation, thlen 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
ilustrated in FIG. 3. However, the acceleration amount processing 400
includes additional operations that can be optionally provided. More
_ speciﬁcaﬂy, the acceleration amount processing 400 can utilize a decisidn 402
to determine whether a duration of time (At2) since the last rotational user
input is greater than a second threshold (TH2). When the decfsion 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 prdvided 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-




the other hand, when thegapeed of the rotational useginput indicates that®
~the speed of such rotat Is fast, then the accel i on effect b in%'
“inposed | VOOMNHHIEd. In effect, then, if the user interact s»cmm?:%@” 006
~rotational .input device such that the speed of rotation is slow, then no
accel eration effect is provided. In such case, the user can scroll through
a data set @ssygmes ihat thayyserdstesiarting a sorlling epeiationiasnd thas woudd Goker

hand, when at.er ne | | ¢ d device with a high
speed of r.ob%%tgﬁgotﬁlgﬁgtuﬁg{ %g&qlgyégﬁ%ﬂgéﬁéﬁﬁi st és?? ‘2@{‘% se increased

(e.g., via qo0dS] ngThe rateat whithithe actblerativreeficettis doublddietrestpttad ded by
~the invention enabl&sq- si,er fo interact with a rotational input device in
an effici enSuchdbat ‘g?i-ﬂil ngrhfnoPeaiion 3 HRcaneRyAccek abadalebelawa set s

can be scrol h 5 W r o El s> di agram

of accel er at#ﬁ@n@ﬁér\?' J&é‘é‘é@ﬁ%@%@ rrg}géég'?g 4?90%‘%%?"@"%é058|¥\,nent of :
t he ihnvent_i_ ;decisﬁm494dmmaermMesmwthertimml I énag'oﬁﬁgcﬁm (BB kasl |y simlar -
to the accel ergti on angunt processjng 300 | sty at in FIG 3. However, \
t he accel er &@%?%W'W@Eﬁ%’?!’ﬁ}'o Gthrr(e*:MePgs %S?P’éw 4heanbeons t hat
can be opti : Oyigde S, ifil ; rat#, QN anmount
processi ng gg@i&(%ﬁ? E@Fltﬂggnaa%%@? g?%éﬁé?glgﬁ%%y%é greﬁﬁﬁegg\l?vﬁmgg a duration

of time (Atapcaleratioit aimouatprocesaingetil. bBereexampleythe acoelerdtion fabton a

: dth | d H2).. ) t deci sj 02 determ that the durati.
35 0! (vt APl B Rl Sl ) et BBty |
threshol d (Eﬁlgélerétibﬁrhérﬁm@%&h&:bggﬂgogé § E‘Hi%igtrs](tmﬁﬁ%s efer thén AR, (0) . )

Here, when t user has nolU prov seq rotational user input
for nore thaccalérated sardling.of the second threshold (TH2), then the

| ti t [ 400, i S,. t t | t] it
“T1°v0 o) oReREY T ARRES AP poaplesisrt et iskeesia 08 stores ABE& ar ¢ | ng
a scrol | | ndagpmpat fiRfe. ATk I4¥t iRtk 0] repi@Bintsdne dthe Motk idtaflomdievi ous

. accelerated rate of scrolling. | rate at which the acceleration
ef fect is.cdsalinpuiwas seceived for progessad)atNatadhabling durgtion of timeofdd2ht i on

310) can onl, B Hdtertindd %@ttﬁe%#gr‘évnge between a current time associated with
an incoming rotational user input and the last input time (12).
[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 accelerétion) and the acceleration amount processing 300, 400

. can.be bypassed. For example, in one embodiment, where the data setis 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

1o one embodiment of the invention. The acceleration state machine 500 has
-12-




maxXi mym'rate. The acce f ati on anmount processing ~al so includes a
‘deci sion 404" that det @ nes whether the accelera n factor (AF)

‘reached awawi/mssaccel eration factor (AF,w). The deci si onPé%S@%g@é/ZOOG
utilized to limt the maxi mum accel eration that can be inposed by the

~accel eration anount. processing 400. For exanple, the acceleration factor
(AF) coul d bieur states of aocelefatimorA ﬁfstesitq;btsozsprpvrdqsrmaméle@tibhatme h

| Li | d t t ht 8 t
faster than Derotsel 302 wheddioppee f foxtjouons g fhiut i baw.
accel erati O%Wlloﬁfs?ﬁ%ﬁﬁhaﬁné%ﬁﬁ'bﬁ{aﬁﬁs abtheirst siite SGQUtheh‘f%veW‘e | ast

Jinput -time (t2) represents the tinme the last rotational user input’ was
-recei ved (orwhenthe speed ofitheratational need inpat isofast fthe iacecleratin staten be

rcommg.rotitebfetEdd BARRANE RSl sl S o2 SEodlF Bes SOl "

“previously naced Sthis 504 preVidéd 20 aeBBIERItioN, AtSiihdg that QRe réélﬂnnq Fatefcﬁf

exanpl e, processing that can be perforned t0-determ ne an acceleration
factor. Howseseling waidd de twice thab ot thedfinst siates Wierothesacogienatioh stateengt h of

e ol 2 > mithifle sl Bt sh sEASH wetd 804! BRafi 68 SBhaNAR Tl eBBrRGhL S,
400 can. be &bﬁ&gﬁ.gds slow, tRe Atbéleratioh Saf: AERANISU0 trahﬁiﬁbﬁs bhek §etie set s

a list, if the | ay screen can di s lay only five (5) entries at a tine,
then the | i dirstsfate HR2.dAdemataly; when t esmed afdbe next idational ésenimputwent y

(et on: (Rt aRRAREberauRt SREinpstiif RGBS Holie shoald Site

dependent 01504/t d thirdt dtate0506.hFheahird site G@Gq:rovid\eéu)x addefstatior he

accel erated scrqlli n% can al so be depicted as state machi ne Vi n
stat es repr 8RaNNG hadithedataef sceelling wauld helf@wéil@eﬁ ﬂh@ﬁ fotbﬁ dirgt St&be@ﬁ%f

o e POV AL B int st ARSI Uniehe il "
machi ne SOOoﬁﬂEomebttrrgtattomad) nseEinpotisrsiow, the dduelératienstate mddtdnadoel er at i on
state machi prans 9ons ?rom the th2|r1 sta{ 88@ to the first state 502. Alternatively, when
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 508. 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, processmg 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 108 by the acceleration factor to determine the
modified humber of units. A remainder value is then added 604 to the

modified number of units. The remainder value pertains to a previously
-13-




WO 03/ 036457 PCT/ US02/ 33848 four states of acceleratiggh. A first stat e' 502

provi des no accel eration. om the first state' 502, ien the spe?re}& 06
next rot atWOMad3as8er input is slow, the acceleration stateqmusi %02

remains at the first state 502. Alternatively, when the speed of the
rotational user input is fast, the acceleration state nachine 500

transitions fdegmained mmaipdetvalue assliscussedhelewalNextdhe medified swsrherst at e

ol B be. i o USRS o BERChAGHE Joud B U holthd b, Thesste! ! "0

machi ne 500 iporiidh e subsenhdf B‘fe&iaa5@ﬂthmévémaﬂpgﬁ§@te@oﬁ%lspﬁyat i onal
user input is,slow _the acceleration state machine 500 transitions back to

the first stfvicsspbor sxampiethe Beyt Pafien cendalinia ip gneahaergitemsinai onal
'he second s\ WS e EtaSEELERAE10 NS bF " oo oRiMaYE: HEROKET |,

the second state
accel eration portmanangpetrtmm to heegatent of p&Slthh| inzgavdiolfite whehdhe datareet t hat

of the flrs or tW Cﬁ t hat of b_ﬁe seco d state 504. At the third
state 5086, %ﬁ@@d’d% e, 1B 3y gaseotha remmain ﬁrs\éalueﬁmm the opetation he

accel eration gggaéipaﬁ%ava& 600or LUBRsfehPlSade §TbbMPyliRY obiistbfieiffiete | ne

first state ternatively rotati ona
i nput i s fasppertidre Eoﬂmlvmgethe@pesataireSO&ﬂbblrrm5ﬁﬂ|drr®eterrhlrmmnf romthe

third state 506 to.a r.th st fourth st e508,_ X

accel er at i onP[CESSHY é@ s ﬁ%@ﬁ aﬁn‘@hé&@t@@b §tqs@n° §t78"1ﬁ'n rolling
i's eight ti f r second
- state 504, g?éltu\t/em']%?o?ﬁg;c Eg?éyhg{etﬁr%ﬁ%? g@dégyy t!&?rﬁﬁeeﬁt@ % state 508, _)
when t he speelmlootherﬂe thestser siheni theaemadrederi is parricdsfosward as Idesamhml eration

state machln$ 500 transitions fromthe fourth state 508 to the first state
502. Alternd ?Yf?ely when the speed of the next rotational user input is

fast, the zyratA@enétea@ﬁqm@@hu@sc‘}eﬁg;tlon atcdiihgl @b Invértich, 508.

[0040] FI G is a flow diagram of next et erm ndat1 on processing
600 accor di r@Pﬂ&bdenf@eef@H@‘dlﬂﬂE@Kel'@!ﬂlamsmvAasuma thatt@ermumbenot units .

determ natig for .ex I ocC | rformed by the
oper ati on 10SaerenuEa Tofetial UeBriAAIR S e B3 AREHBTE {68k B nat i on
processing Gateldratibn Faclep wdshdeterminkl 't@%enzl ”Héfnc@f tHé\ﬁoufﬂedenurﬁBér gkanpl e,
at operation 106 of FIG 1, the
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 playef 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 scrolied 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 dlfferent list that is
-14- _




-nunber, of units was nogefied 106 by the accel eratiga factor to determ ne

the nmodified number of@inits. A remainder val ue i@ ihen added 60 pe

modi fi ed RuUGBSH36987 units. The renmi nder value pertains to ?’Cﬁ‘ﬁ%\ﬁ%f 2006

WO 03/ 036457 MW PCT/ US0J33865 / 2 0 O 6 determined renmi nder value as =

di scussed bel ow. Next, the nodified nunber of units is divided 606 by a |
chunki ng val ymartialty dieplayeder thecsdrben, a pBRINEtwhiBR i< aiepldg%dgﬁmas&re é the
data set that ,is_eventually. Rreser]te oh a di spwayr devi ce€.” For exanple, -i
the next portqu"%@r\aﬁﬂﬁf@ua ts6TeliRg.dhe poriion cambeiaitezed Ini an acbelerated dat a |

set pertains [ 116 ot her _exa .t ext ortjon can
pertain to ai‘gglfr%l]htﬁ%? ﬁlfp?o"s': t'I[DT%ﬁ llsﬂogp%ag%ntﬁ Fg%hﬁ@ﬁ rgf@mq&@psmon
-pertains to dmasmtigo Addionalndetalis 6psGrechd SURSIIBITHOESe WithUh éﬁ@i@rﬁlﬁger-
operation 606 is then saved 608, for subsequent usagfqln conput 1 g

subsequent n&%® degetibed in US, Pravisienal RatentcApplication diy. 60#209,806, ﬁledtdr]?n )
- det I nat i | ed ds. At h th _ t
ormt ndor v aLSE ZRR GO i< AercBT ot BRES BUVERENGS: (he . nvent i on

remai nder valude I's not necessary,
may be smoo{0@44]t o FiG 15 & a phespddtivce deigtanfst a bémfaatéri tdA'OMY | as
-descri bed above. 0042{ As one exanpl e of the scroll pfﬁ%essingaccording

to the i nvenPPEpdancsydfhyene g eatwiihedneention yThaicempatensysterh£5Q he
nb f -unj i j -t ' | o oy 1 its. A

st that  motudeded pase efeilgl SoRur ehlodRS eletiftnic Bl IhatnaBrnis, "' °°

modi fi ed nunthercamhpuling operations fdf the: camputnes1ACinesU. T¥iebhy,ithen be 102

units (51 * ment ation, a previous remainder value (if not

) o | .1 npl
s\&l e) can b%léﬁtﬁﬁﬁoc’['l’%ufth’e' CHHe&§Sa BHcrADrasesser, memes, [/ sontollerat t he

' ' / 3rhat . i f.1.ed. f its b
D0 (205 1+ reBARS ool e Thel RARiAd 652 aite b BV Bimyaiifle Sara oot
t he nodi fi ecconpiter regdaile nsedia®bdrive 854 rewhithva etovable comteng val ue
(e.g., 5). F’?@@%" thedr esul ti gg?val e 20 iqudi cates that the next por'f[ i on
of the data SRE W@?ﬁ?@_@ l@ae(il.ﬁp@.sjo pelmicRly epiically sead datai ce)
woul d be 20 therorioPhe(dthipiier hBashb H52 KURJ BSupIEH TS S’lgsbfaﬁ'ﬂeﬁc%oééé The

scroll, list nayvjigation or acceleratfon anount processin
on which a screen display can be presented for a user of the computer

—

sysfem 650 to view. Still further, the computer system 650 includes a -
keyboard apparatus 658. The keyboard aplparatus 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 658. The keyboard apparatus 658 can also include a buttbn
664 associated with the rotational input unit 662, As shown in FIG. 7A, the
bution 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

« 15 -




. such screen c

(9

di scussed above can be utal zed with respect to an £| o pl ayer having a
'screen that displays a li of songs, or that provi a scroll bar

~i ndi cati n§vO pyeIs#son of playing within an audio file. Typi @EWR}SDM/%?OG
audi o player typically displays different screens on the display. Each
ally scrolled through using,. separate position

aﬂd' agcel er ap%ﬁrvaﬁh‘%% %gfsemmm'}a gFWEeﬁ |ake sedinatod te pEoGassing:
2500t at od- w0 SyehBs HdiE ko of 6l Fhagbe” h 8IS R GERAER Hrs7
PCT/ US02/ 338atediaplaysriig/a qhostpblwminputlmgn deslceeﬁxamp!esrdf nwd:afp!ayers his

di spl ayed on, the,screen  at a me_and h scro]]in e portion can
be altered |W°§4¢%EE‘@I‘C€P'QV@§ gﬁﬁﬁr@ﬁyefﬂnalffﬁ @alf%ﬁrﬁ eQ 1 PQ[ €%, CHPEEFent a

scrol | bar rs@{:g&% RE. Mha¥e eemgnwgg cﬂégﬁbﬁ%a@gr Ngendhtdfy féb&a@lle %ﬁé@t@@(’a

screens suita or use wth ar e ‘descri be
Provi si onal ®serciot hségpta owisiop playogarees 39 ¥ideag, ren‘:wndeddemor talkeypicturef002,

bor cpecti ve. NBEvT e Yt BRvalEc i Spalembasiiat, theud 83‘\%5{5%@ e
-embodi ment Oﬁaﬁcﬁl‘?eldrﬁé‘?iﬁe'tﬁat is SRk @éméﬁﬁﬁ’l&i‘hg@%ket @ase

housi-ng 652 that encloses el ectronic circuitry t per e ‘Conput i ng
oper at i ons 'fpocketsizasiip By b&;ngpgcleem—ﬁzed thepisesidogs ndtdaaveltedmeoﬂy carry

oY, Bt ed ol FRERG 35S Beuis I e SR SR S Bepd il es®
readabl e mediavlelié.ye tﬁéﬁsemsvrmtq.hn?edggegﬁ?ir@aé:mr@etmlky aPAHEEhEB UM

- can be placed so as to el ectronical read data ther )
The conput erdeviessiasgneopoitablalcompden! d%ortexamme,slplthe aaeeiaf@ BBSIC on whi ch :j

Viow vl 1 anen @, BRPREREN: Ehee i R lhe de bt i ke SHEAGRRC, ot ue
658. The keyjypd th Bitpeds ofa 62%crd,| PVSepmiayisd e deVigs %ﬂe\m&&httauponput er

- program (application program or operating Syste performed b
conmput er sy &iigingo Furthermere, thaydeviceay beapesated ypther users BFEs, Mol udes a

plurality o t al

i nput uni t %%%? @Q{?rfé&ﬂ%@;rl{ %gpde%wgﬁé%qéﬁ] tg'n‘g'?g %eéﬂiﬁtgﬁgﬁ the
music player can be pocket-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 compdter (e.g., desktop computer or portable computer).

For example, in the case of a camera, phdto 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 (1/0) support circuitry. In the case of

-16 -




wth respect to the r tional input unit 662. Theggrotational novenment
 (rotati.onal user ‘i npulgcan then be processed by e’ el ectronic ¢j rcuitr;é
of the cqgslaEsssystem 650 and used to mani pul-ate navi gatﬂ,@ﬁugdzgéjgéd‘cftzio i
actions wth respect to a graphical user interface being presen{e "to the
user on the display device 656. The keyboard apparatus 658 can al so -

include a b Hfifs L af: ' Lpnal _Unict 662, As o

- shown in FI lﬂGﬁﬁé;%\pl t'he ,@Eﬁ%ﬁﬁgﬂfﬂéﬁﬁb@gﬁ%%&Eﬂ%tcdarﬂgéﬂ?@g 1r(%regi on of the

rotational ioufputtiogimusde 2uchiasmneamplifier and 4 digithdignal prsceseau(DSH).ahd, i f

provi ded, can_he placed elsewhere, such aﬁ oTtsLd% t he periphery of the

~ rotational | ﬁ?s‘gﬁfli" _ecorﬁ%i.gr cRineras; i ?§%Pt5‘é$ ﬁ?@&‘?c?ﬂﬁ!‘tgw amof a

vent Lon,  clil EomPeRaniaeg taplu g g IR RIS 85 o ¢

pl ayer" génshargeycmlmledslewh:eo@ﬁjm png)mlamhemsarymtdease:ﬁhbmmuaﬂned to

Pl ement at (RO B SReEE Eidonses. SPlkeds, fhoRl THRTSg BV Excanpl es

of medi a pl-@gfRé thd BRAYE Br oI Efﬂﬂeﬁﬁéﬂﬁplgﬂ‘%ﬁ? Phatie! the corflGr d¥'thger s, Video
u

‘recorders, cameras and the |'ike. These ‘conputing devices are general ly
port abl e sohausing 742 ayembedy thecoutward physicalappeargheg of theemedia vi deo,

- record vi deBa&érz@Qe pi ctures wherever the user travels. In one
enbodi nment , l[ fredi a player is a handheld device that is sized for

pl acement i packet of the u . e. pocket - si zed) . _By heing
pocket - si zeﬁ’f‘ﬁﬁie %Wg&p Br 2&6@%%’"8"-‘1"&?@ display screend 0gevihe: " and
. fherefore t ' v, e.g.,
Jpr elor e, epHig\doitnt 704 s B S0 RS CABKHRE obbimeite (GUVAL Aefe, 0. .
as in a porasdtherddfopoation fo the user(end.ctext,olijeetscgrephids)a Byway of pl ayer
(e.g., MP3 player), a,user may u t he device while rkin t the
gym In th ’?ﬁ@%#ﬁf‘a"'éa%&%ﬁfg%ﬂ [?@érm% e&'@%'ﬂ@%@@%ﬂ#@%%ﬁpﬁﬁn
cl i mbi ng. rie@are ' ?ﬁ!y iHR§EsSlutigimds, no
ref erence s?f;-f ace _sﬁ?ﬁ%@ggﬂgpééé%% p g%g@ﬁ%@%%ﬁﬁn@%é& ??r-'p' E?r%?\?atll on, the
nusi ¢ pl ayalisplay with puditietl-ED bagklight toaivecclear ylsthility ghdaybgig.as wellassi ons
of o in low-light conditions. Additionally, according to one embodiment, the display
screen 704 can be about 2 inches_ (measured diagonally) 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, thé-
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 implem'entation.' For example, scrolling may be iinplemented
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 contro! function for scrolling
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2.43 by 4.02 by 0.78 inc and a weight of 6.5 ouncgg) for true
portability. [0046] The dia player 700 typically ? connéctign N
- capabi | i t ivee os/mlisal | ow a user to upload and downl oad dat aptq,@aﬁ:}j/s&?rﬁzéms
host devi ce such as a general purpose conputer (e.g., desktop conputer or
portabl e conputer). For exanple, in the case of a canera, photo inmges may
be downl oadedhitonght dsopgmeenmd d@plﬂ@ﬂ%ﬁﬂ%&ﬁhyfﬁeéﬂwwﬁg'hBrtE sslng

to nusic playerS, songs and playlists stored

(e.g.; printing). Wth regard, ) _an _
on the gener a$chUIn\é%§§-uansﬁwﬁm gergray pedeains dadaaving displayedchdaiaded.ayer .

ndhel d MP3

I n one enbodi rb DE; 2di C o) ket -sized h

musi ¢ pl ayerLt %gr grgpﬁlg\?gg g}%§§ﬁ¥@ﬁn3¥ %%@ @?éﬁﬁ@aggﬁe@& ?Q)tﬁs%]ih I C.
[0047] As shisastiomemicy ifet of dstanteds. pline of ikt 8P GrapHits)ds Broudh bR Gew &7

t hat encl oseil?ﬁ\ga.rl Qus el ectrical conponents (including integrated circuit
chips and.o we&f"ﬂaar%ayﬁn esseficsy thresersiingtiunetion glows atuses to yiew setsnedi a

pl ayer 700. j | L1 (sh L Ck Ltr y 4 nclude a
i o opr ocessSF 1atd BuPEARY Btkeild e UMD A8, BrielieRhirHice ol Be 48
battery), a ehtimviewingarsa oftheatispldy iscrseraP04 e ltiraay be el 4 of theO)
~support circ jt% | n.t I;@éfése of ., -16 21/04/2006 . WO 03/ 036457 '

PCT/ US02/ 33885PIAYsFHCRN 8.9+ Aavingewfrang@) conponents may i ncl ude
conmponents for ' outputting nusic such as an anplifier and a digital signal = -
processor (088801 n Bhwayfexempledsdhe sese of asmusicqrayarde,g. MP%! ect ri cal

t ' Lne Lmages,such as i nmage
censors. (o. gvel e SaolERARRAL haibe KRB B AR TSR AT Al S0ned0°
sem conduct astorddMIBE) masicqiayers TeebordteNirsdispRl Jcréés 704, &nam%gﬁ)- The ()
housi ng may al so,, define the shape or formof the media player. at is, -

the contour Reralien. maydlispjay adistal madiniiomsie. ousorgs). physércefi thegpediaance
i spl ay  scr PLFCHI ig e, b inediy SbrolliFrdlieh el Pine iy ki PLPRMEING .o

di-splay scr
User | nterf acemtgiidngl inputvaition wsingtiterotatidmal imputadevice 718, Therdi§flaged text,
obj ects, graphic é. wqy of  exanple, the display screen 704 may be a
i quid cr ys?‘%ﬂ‘%ﬁ m t%é st ehmedia itgris are varied commensurate with the rotational
' input action such that the user is able to effectively scroll through the fist of
media items.' However, since the list of media items can be rather lengthy,
the invention provides the ability for the user to rapidiy traverse (or scroll)
through the list of media items. In effect, the usér 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 funbtions 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

~ Totational 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-




particyl ar enbodlnent the display screen corresponds to a high-resolution
di'splay with' a white -backlight to give clear gl bility in daylight as
well as in lowlight ®nditions. Additionally, a®rding to one?1/04/2006
“enbodi menWO $MB64R7spl ay screen 704 can be about 2 inches POTASWYISE0S

di agonal Il y) and provide a 160- by-128 pixel resolution. The display screen
704 can al so operate to sinultaneously display characters of mnultiple

| anguages. Atationgl inpuideyice B10+ ethis pEinmer stheduitons & 1smaygirbvidet o a user

Chrough o t rEREPafEbes thacihele SR enilise bionS raistiopainng 705,

Al t hough' t r adevies §r10. AshshoWnam&p@hwfowuhoﬁg¢1Wtha?sﬁﬁaﬁhdiﬂ{eeﬁuﬁrt of
the housing 702 since jt heIPt to _define the shape or form of e nedi a
gn

“player 700. peyimetermnd apeibytipn 71eB disposadcintheseaterqaranideiebf thﬁput devi ce

(oma user S NSRUIRYEE BRavdaradiiol, R AUIARTP" bifens 72 Uoe
“to control ama mnnlsmtefaqﬁehmbhttbupplhyﬁsm?p battos,dahward ek ttdn) révareki N9

with the nedia er 700 (or application oper at | ng thereon). In one
enbodi nent , W#ﬁﬂ @And ihedikeen corresponds to a scrolling feature. The

direction of scrolling can vary depending on inplenentation. For exanple,
scrol | ing nd00862] i nM@'ﬁ@MEédl'le meadia c:lﬂyby?@(]rmay altovinglude shpoweoswiichy (1 ef t

ey o) e & 4 BB IbRT 1B RER  Bh e PR T B S oet Seudy Y i) L on
338054 / 2 @oargutédmmmémmeméwg'mﬁﬁd% e HeadpldheSa bﬁgﬁs704

Th term "scrollin as used herein generally pertains to novi'ng pl ayed
ta (e.g., s %&abl@ro deepiMingsy headphenecannadtorassasiated withohearphones een

72%?&52? Bty EEfor TERRE A SGRP Pl rediou e el b&ka Hoon, ™ ©°

function al rrnmdaatmr71@:s/c@;m1ﬂ@bsrec@fwﬁgltaadawrcroﬁﬂbbwmbm é?@sé?ﬁbl he
viewing area. The viewing area may be the entire view ng area of the

di spl ay scr Eenfiguedder transeiting asd Irgceivipgrdatario endifrem alhed deyics sueh 704
(e.g.. a W pdawdi&BFpurpose computer, By way of example, the data port 718 may
be used to upload or download songs to and from the media device 700. The
data port 718 may be widely varied. For example, the data port may be a
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 to eliminate the need for a cable. Althoug'h not shown
o ~ 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 fo a
microprocessor or controller for controlling the overall operation of the media
player 800. The media player 800 stores media data periaining to media
items in a file system 804 and a cache 806. The file system 804 is, typicaliy,
a storage disk or a plura!ity.of disks. The file system typically provides high

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




[ 0050] By way of exanple, in the case of a nusic pl ay' . (e.g., M3 -
‘player), the scrolling feiure may be used to help bi{se t hrough .spn

stored in \t'v e nusjc playeP™ To el aborate, the displascreen 704?]&)%9,/?1?9006_ '
oper at i on, 0464 Shlay a list of nedia itens (e.g., songs).PRI/USE/33895 ¢ he
media player 700 is able to linearly scroll through the list of nedia

devi ce 710, Arear i AR 8 aRstem Bl 5 B i Slowthe odta v o ey
cormensur at e iNglbes Becadhica80@R The caaﬁeeofe%,if@ﬁe&a@pééﬁswn' AtiBEsi S abl e

to effectively scroll through the list of “nedia - wever,. since
the list of r&iem gry {RAM)qavided bytsemicondigetoy marheryi nihentelativepaanassetimehe

o b 1t oo 8 frd BAERS BopARhiah T ERG 1 IhaR TP e STHETBo, 5y 61 St ot
the list of iMeever tHBcaohd806 d88aot Rave m@te{rge%torbge%paew egtr%g file

greater speeds. The direction of the rotational "input action nay
arranged t oSyetem 8§04 furtherclbei it systest 804 when actios onsumesdndre power

above, the | - \ ' de one.or. noke . buttons 712. The
buttons 712 ngﬁe'?‘égl?\??'g% Fé@g? ga%'r ?\[/1'% (C)Ped\'g%eéjod}sum@ ni§ g&r@g{!gﬂy E'BP\?'F%T“Z
functions fowhenithegnediagsibyerBodis a psrHable mediRplafer as RCpGVeRkdbY A
operating the dlr{anpgl gyer 700. By way of exanple, in the case of” a nusic
pl ayer, the B%ESW 8BPWAhs nmy be associated with opening a -menu,

f

playing a song, fast_forwarding a son?, seeking through a nenu and the
like. I'n nosi0 es, Theymeslia player 800w@lsminchrdes apseninptibdevice 898 tiethani cal _

Cotationar it A4GeRET e Hd pleVer HHD3S Sitefad wilh PeutiSaia Ve 290 may be
adj acent to meem?ié?lth@mémﬁﬁﬂdéﬂ@é@%'cHa_rHéReié.Jléﬁfé HF fmRTRh B, the

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

-18 21/ 04/ 20u8toppkeypedsdist; steTSUbIMtIFs i media player 808 includes actisplag. | n
o e i) R oAb K ond B9 5L B B By
four butt ondnfol@ativhab theusetnd daig bReteEr1 can facilitate data transfer between at ‘
' least the file system 804, the cache 806, the processor 802, and thé :
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 g .

~ 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 6r external to
the media player 800. For example, headphones or earphones that connect
to the media player 800 would be considered an externél sp_eaker. : h

[0057] FIG.8Bis 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- '




peri meter and one buttga-712B di sposed in the cenggf or nmddle of the
rotational input devi 710. By way of exanple, t .f'épl urallty of ~_hut t ons

712 may 4Geskssef @ menu button, play/stop button, forwag ﬁgﬁgﬂ&? 6
reverse’ seek button, and the Iike. [ 0052] Mbreover, the madl a pl-ayer 700

may al so include a power switch 714, a headphone jack 716 and a data port

718. The po t 00 on
- and of f. Th?%e%h@%em%@a@%%%d capagf g[%;’f @eé:@ﬁsﬁégla% Fﬂggé({c@d
connect or asslumimireHI®i 84. headphones configured for |isteni ng to sound
being outputted by the nedia device 700. The data port 718 i s capable of

receiving a [0858] coMrciamnpainy systeneBsl includey 4 Bousidgfes2 ﬂfa@&ﬁﬁbééﬂ 89 and

-receiving data to and froma host_device, such as a general pur pose

" conputer. Byolaiional inpuidevice 854 The howsing S5Bcambe acomputershaysingar or

d | oad 8, may be
i dol y var: Gt b R STNG. 196 ofariohaLinDof gefBbBRC it
port, a Ear a.islaltomiera%gv:tﬂ%ebpmrmut&lcglfsy@&hhr%OJtHnbugRig)ad'lotmEmal a&ﬁ&u: I'n |SOfTE
cases, the dgta port may be a radi requency. ink or optica
i nfS lr: ?Ei ed7(B I g)q"q Tcﬁﬁt"?llﬁléqt'ﬁ’f'r@%@tstﬂﬁ@"‘r@ﬁ'@rﬂ@at’ﬁnéﬁm%TOtAf*Q‘FH%U@PIUtr%ﬁW@%O\m
in ém
recei ves aépdg\(/a\%r con et@éﬁ g?e‘s@éggh@%r%ﬁhgﬁ%ﬁ%ﬁqﬁg Og%Pb\allteir ?ng power
to the rredmvmw&@t mcexamplss;rthecrammnat inputideacetasn carbberyrotay \dialas

both a data, apd,.a power po 5 Fl G 8A|s I3Iock di agram of a nedi a
gl ayer 800 &@8&0&19199 fo 30'%%‘”9 Opf schl WH@% capabl le a pI ayer
.80 f ; t t

008 O bs ToRIATEE 8 tousitpaC %%Eéb'.én’%ﬁ& BRlorSPSBAIAG. Tn BhsisifbdRficheheY" |
a m crOprowsﬂbpad)hasm:rmllalmhdpmr A ooitioh Ipickaupt bt Sg@cegb!esnerthel on of

th di pl 800 | at ining to
rodi a1t entotEHonakinput doed BE4 0 eRES the IiRRORY FOtRR FariGx 04" Ps.
typically, r&aﬁbﬁémmﬁj kit eseéah'bsa}ryt.éény% éi%étl‘iéal é;&raléﬂ%aé/ tem

typically provides h capacity storage”capabi e nedi a pl ayer
800. Howeverotahmmlenpwtede\d@e 854.

[0059] The computing system 850 further includes a processor 858, a
"display 860 and an audic 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 dispiay 860 or the audio feedback

~unit 862.

[0060] The processbr 858 causes a display screento be pr_oduced 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 rotatlonal
-21- '




21/ 04/ 2006 WO 03/ 036457 pgI/ US02/ 33805 access.tine yguthe file system 804 ~

Is relatively slow, the I a player 800 al so incl a cache 806. ‘I}]é
- cache 806W@&03/43¢457exanpl e, Random Access Menory (RAM proP'c:rn‘;aﬁoi?i:&!ﬁ%4 2006
sem conductor nenory. The relative access tinme to the cache 806 is

substantially shorter than for the file system 804. However, the cache 806

does not, havactinn sushdbatthertransiticning te diflerentitms indhesyetiEnift@4n beur t her
the file system 804, when.active,. cons S Jyor ower, than,does the cache
806. The pom@rewcf’gﬁ'gy 9 fgle i%"%%{?'?[’@ﬂpggg@%hgﬁgflmﬁtﬁd{% nedi a pl ayer
Is powered by a battery:.(not shown).

800 is a po;&&&éﬁpm%a Fg%ég/er t hat . )
[0055] The medvall a B R Sﬁ%§5ﬁﬁamﬂ§@icanugbtheiaﬂsﬁ@fmdha§&t_am’gS?ame
8 RroYigS MG RsRbBLRXGTR URY: el Reqptiek b o B4 o, BEH,,

800. For exar
such as a . buolitking sbapdauoduied by teaudivifebdbagk teit 862 hdén BRei embbdireint800

iI'ncl udes a dj,splay. 81 cre I,spl g that, can be control|led by the

processor 809’??6”&05%?8980 H?i%&t'?@rp'égoqlﬁﬁmﬁﬁﬁz?e% pathe pate of11 can

facilitate d i ; ) L t «cache

806, ¢ ho pr oS SogRORNE MRl WRAME HERRahelsites. R SRy Srine g "

pl ayer 800 caounrds oahindregse.aAliemalivelyl eddinathi rate tha( the rathtiomal ihputpr ovi de
{ device

O e g R B A BBl e Sy s el e 1602 o
plurality ofedéredsas, érﬁ!%u.(s%&freqﬁﬁihgg)of'tﬁb Eii&irfﬁ é@uﬁdé&&ﬁb%diﬁ&@” a user

desires to have the nedia player a particdlar nedia rtem a“fist of

avai | abl e neglpws. iHenne, itke dlickingigounds pravidel audiodgedhback hthe useri asta he )

The. pr ocessanbds® Mnin eI NG b8 st o Bers e Beid frebPaededi & 1 tom
fo 5 coder/ d0BBab; {ReoRcfiosthe THRvBMEYSIALD DHEWS pHE BRIGUSIhPES Sarput
The medi o pl vRRERIaNG wiltbne RRBAG IR LR VENRORC AR it Gl ©
headphones d¢he eisepR2ads linéarly scrollingt(astshowrebyrariow 924)hthrowfiDalistibtl be
consi dered %%n‘aétﬁzn é’ilspfaegg iB?\rthe 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 scfeen 904.

'[0064] FIG. 10Ais a flow diagram of user input processing 1000 accdrding
to one embodiment of the invention. The user input processing 1000 is, for
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[0057] FIG 8B is a bldjl_( di agram of a conputing ggstem 850 according to
ve

one enbodi nent of the ntion. The conputing s ém 850 can, far o
4/2006

“exanpl e, weRkRsEYy a portion of any of the conputer syste (ﬁ%)s %g
21/ 04/ 2006 WO 03?036457 PCTI US02/ 33805 FIG 7A; the nedi arpp ayeori}i shown
in FIG 7B, or the nedia player 800 shown in FIG 8A. [0058] The conputing

system 850 i eghmgs perforHdngits Respebat ﬂﬁﬂfb?ﬁﬁ : ' jpdevi ce
854. The housi nmﬁ85 .can be a conpdl?'?e_ros ousi n‘é@&sf’&%ﬂ{?ﬁgmuﬁyé?%%{"
devi ce' s houk1@g/A ridhe sredia player 70pullusimied in BR3, TRrnits a -user to
~interact- wth the conputing system 850 through a rotational action. The

rotational al068) reBue userfinput piccbesing A0B0Idisplafs 1082 o§rRphiaRussnPUt
r] of a stylus or users finger about the

. devi 854 jtself by rotation

r g;/:atc ieonal i ‘?@%?acedg@!‘%é- %gclig 'é!ga &RyRINeRt asseeiated withonusel i:ﬂput aglian i:veI I854
b e . . . TSR

Chner’ Saposyeaeniiond: Pekaheguctiut sEidT GAHARICIAIER, ool °

. wheel ) capabl e of bein rotate
sensi ng. |n edineanaad peridips ta auotatipad! inevement.r fldiscusdzabddn oreot at i on
I nput device 854 tQ sense the

Porat Ponal  RARBOHHhel SeBEal EASHHt en bAR opbe iy he decsdapin be

~rotational
optically oradticActifid : : \@n? it ' i.ce..854.
[ 0059] The: Caorrputi nﬁyﬁﬁﬁ%&ﬁﬁﬂ%@ﬂ% u eﬁstcaa?ﬂp?%ggg%%cfsggg sei

di spl ay 860 3siAg4n ralaie @ navigntionial whicel #augh Siusealrpuiectionnilnanbthdrhe
' 58. The processor 858 not

rotational ‘ | i to the prqcessor ) :
only perfor%s%tam%?ggi @Sﬂ@’ﬂ@f&‘%"Sﬂﬁf‘?&B"g’&p‘Fﬁl&é@i ahis66P APehes aEWlisy t he
£onputi ng syeleymdsedinta @héﬁbrﬁé&ﬁaﬁfﬁ@ﬂlﬂbu{;ﬁ% 4ethih tﬁf&h"’\mﬁ S2eh ©
eedback unit 862. Alternatively, a speciallzed controller or otHher
circuitry carfouch pags tAiterdhe retsdisnal megement basbeehlirecgivetd 00ids theay 860 or

the audio f | : .processor 858 caus . di spl ay
screen to bg&gﬁg?dél?crggo%@eﬁ E% CJ&Q'ggghf-[@ng{q ﬂ(ﬁaﬁ%" Moye gﬁ"ﬁgmﬂ?a{ he
di spl ay scr mmvemeritisiésernapslictt1608 ® af leabt GOhe bbRiE of thelgraphiclil Askf €s)
from whi ch a, user nEg sel ect one or nore of
interface. For example, the object of the graphical user interface can be a list,
menu or other object having a plurality of selectable iftems. The linear
movement can effect 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.

3 %J o [o066] FIG_. 10B is a flow diagram of user input processing 1050 according
| ~ to another embodiment of the invention. The user input processing .1 050 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. Ad_ditionally, 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
-23.




‘the itens. By the user p Iding a rotational actiongdith respect tothe_"i

rotational input device , the list can be scroll hr ough. TI}; 0
processor WO9803@8®i ves the signals pertaining to the. rotatpgrmes s’gﬁé’o’ﬁ 06
fromthe rotation pickup unit 856. The processor 858 then determ nes the

next itens of O&Fr}e list that are to be presented on a display screen by the
di spl ay 860. ianal mevameat hrs been input.oln ond embortieenttheT8tatienal ake i nt o

Gotor mne. 1 naPupmeRFébrociatad Yt WSt nplt G nnvaieh Inisingara 4/ 2006

determne the r
action such tmatIemleat andrwpﬂledmaag diestidFiegraphidal ?géainrl’ertf%’e ggia 1ist can

tothe rate o e rotational, action.

be perforned at S? pé |onal
[0061] The pr t @@félamgraﬂhlcawsanmtmammmmmem &2 to
be a

i de- audi db I

cl i cki ng. souny prgﬂﬁ%ﬁ“-‘%@ftﬁ?& s B4 s8ieTanatins. Hesofftioraboc rmen:

t he audi o feemhueerhenhmscﬂfﬂedamﬂ] meam'"ﬁmtradﬂoh%ﬁ%sen]f@ aldi&ahdd ef oI ]
requency o e

tran5|t|on|n thr{eﬁ t}? ié itens increases, the
clicking In; herayldist erm'lﬁtarwﬁlen@oelerakwm ls apphe;d dhe Wigtandee

‘rotational | r e ransi tjoni ng

through the p?gtér%;ﬁfeﬁgcn@%gaze?;g@gﬂ.p ﬁé@“ﬂtﬁjﬁﬁ #néh ghd

clicking soufﬂﬁ’b@ﬁr'epmndedmrwugblwmzoeemre baﬁerqhatqglceatra%wgaor ovi de
e rate in which the itenms wthin the

dio feedb
audi o elet eﬁgr%gpgs{%f%ﬁﬁr%%&é@@ Yosgmpedheaudiodeedbackwnit 8621 ayer 700

list of

The 1 nventi oo Tt Hr o oA o pietbeldh i 62680 o bbHudlFT LI g (s )

shown by ar rW@@'&Ptftqblar@In canl fartexapledrga Fﬂaé’esﬁcﬁmmu@@oﬁ'lblﬂ@esy@télﬂ' ay

screen 904 v, r,. ba shown, the nedia device 900 i’s
confortably %@ grﬁ? %‘%glehe égovﬂ' sQme othay clkcsitnoeeupled tadbe essed by t he

ot her hand Qfﬂézoéiécﬁlcwbguratlon generally allows the user 920 to easily
actuate the rot atlonal I nput deV| ce 910 with one or nore-fingers. For

exanpl e, thqobggnd g or .lef st flngers if,
left handed§[ of the rz:? é ;érrg dfug'gg}:ﬁ}? @%1égggccor mgg
to another embodrment of the invention. The user mput processmg 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 generall,

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 $106 -
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 operatton |
1108, the‘user input processing 1100 is complete and ends. On the other
hand, when the decision 1106 determines that no other input has been
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.of vt he hedia player 90Qawhile a finger 932 of the goposite hand 928 is used

to actuate the rotati | input device 910. [006§gPReferring to FI 4a}92006
and i n acqpgdansgsyM t h one enbodi ment of the invention, t?@Thﬁ%}f}%s |
i nput device 910 can be continuously actuated by a circular notion of the
finger 932 as shown by arrow 934. For exanple, the finger may rotate-

relative to appdeiRE BN thehiSer i Hﬂb ' I, fi . {ed
- through 360 degrees of rot atiorrih%'t otﬁ?gésibgﬂﬂpﬁg&%??fe&%?é'?g%?@L‘f{‘ may
produce incre .al or accelerated scrolling through the |list of songs 922

bei ng di splayed on the display screen 904. [0064] FIG 10Ais a flow

di agram of usi@070hputOmeethesdedigon AA04adt0AINRY thata ARSHEHRICEGVERERLT t he

-invention. The user Lngut gr,ocessi ng 1000 is, for -22 WO 03/036457
21/ 04/ 2006 F‘B?Pfﬁﬁ% §38 §6Ceivegnthen the relstianal mpyemeatiscanvedediid 18dtopait er

FG Tp. [oodmEH R EIeR, idh. o/l cklith BEBls Y ofHEle BBy piadpei el

user i nterf dbe sekuibar@vepone iobtis itemepisaddtennined B112d PhéBafeHIRE riexPut
I nput _action is generally angul ar,

ron S | ol e
Z_St Ioggolde_ r %@ﬂ'ﬁ@é&%ﬁ%&%ﬁ% 'tﬁéi?ﬁpjgﬁéd i _a”ﬁ’ % dbedinesrmovesvantaperates
di scussed 11 1Gidve R SUibctIArqYr oftltf ViR deifin MR 162 REnd ¥LACd DY

the.user input action. In one exanple, ero

caused by a theselestbanis saollet apwardsnonvd@enwands! (imba elcctlerstediora user

I nput action, In a]no-tth&r exas’rBI ? t he rotati gnal npvenent can be caused by
i}gser' s fi nyBPCEFICLAted fpannen) Byithe User BrGaordancs with i lineafitnetionnAsugh a
USgr i nput  agHd sEroMing'bd ' ' = EI
movenment has been r q?ei%ﬁQ?Q%E?W%@f%?g‘w%ﬂ’% &%@gﬁé%ﬁaﬁgégorﬁ&gwg@ 1006
into a |ineatherepeialinn 11idethe usen inputprecessing sl 100ds camplétecarkD8Rds.0 at

| east one obj . .ar ical use I nterface. For exanple, the object
of the g_raph'ﬂ@g{evggéﬁa%ﬂ%éf?ﬁ%&*é'éﬁ'%‘épﬂ’%%ﬂg ff&%%ﬁoafs follomiRg havi ng
a plurality operstibactiad isy dtefing 13'the d6@Sbn TTMSIRM thaPSuliddifdnta scrol
type action with respect to the object (e.g., list or -

rotational movement inputs can be processed to view other portions of the list

items in a similar manner.

[0071] FIG. 12 s 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 perforrhed by a computing device,
such as the computer system 650 illustrated in FIG. 7A or the rhedia 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 rotationa! 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 screén |
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- | |




menu). Alternatively, theglinear novenent can effect gy 'l evel adjustnent

e.g., volune adjustnentg@or position adjustnent ( .-'*, slider bar
f)osigt i on) W@ns/83648he | inear novenent has been applied 1008>cmh@ﬁ§ﬁ5 /z?ﬂﬁﬁ

processing 1000 is conplete and ends. [0066] FIG | OB is a flow diagram
- of user anut processi ng 1050 according to another enbodi ment of the
i nvention. TrRSS@nRlyi & lsmooﬁgsmdrig aogbireithe positionesignals from ¢ié eeAseksW t h

St 1 iy RS SRRy P Hn s

perforned by dftexanysie, , Uiepetintit] sesembo12 Ry AnEluae Er bpiidtbi&HRarid e

oper ati ons perforned the user input proc S|ng 1
18A Addi ti gdaiquateﬁr@r%fe(ﬁslebthat ipeonfigused do nmﬂﬂtomnim sigemld froprthe de 1056

vords, - as. t naeTSPaY 1 EaPRls Bk dfousBifarand iferlion Gind patiendlltsnsed <

words, as the ro

recei ved 1054andaactdiérationy foarihe m@hﬁ@@a@@mg and tbt8pbRLRIL! lﬁ‘% ﬁBﬁqunt

i's provided 1056. Such audi ble feedback provides the user wth back
conger ni ng t Nee PRREaRSArJ24Ai ch - 23 WD 03/ 036457 PCT/ USO /33805 12 10 6 |
rotational npvenent has been input. In one enbodinent, the rotational
movenent assi@9&3Jed Whetprasessor 144 imcouplodibetwesn ¢he ednirol @sdemgmmz

vl o, anoRNBARe Slinify 3Bt B, ahné piciRanr Tad i pepdiureddo sonil 1 em
list that lausélagpbﬁmwnialronttﬁfﬂwé&iéeﬂak's%ﬁaéw‘i'zé&' ?r‘fbhgréeg%h%sm gthe

rot ati onal novenent associ at ed e user 1 nput repr 'esents a
di stance .t rBiRsesear 1314 eceives angmlenmmlon mwmatuandmmrtm contréls appl ied, ()

e o ot anceasdd G 1A kg T SSRFIS e nehb bl i oo e ST genr ="
control | ed baresto s peessied 6ﬁﬁh@UﬁS§laféér@éht1@d4 lﬁ%aﬁﬁgqﬁﬂsedetéﬁﬁm%iilﬁho

f eedback unit{ 862 shown in FIG can pi ezoel ect buzzer
control l er fhe Rfﬁ‘éesﬁﬁfe‘h%ﬁ ean take intorcansideration dhe tergthblof thdmedimlisc essor

t he
of the conpujpfy Tff::%?hé%g pPScdddSr T894 S HBYSind the rate of movement such
circuitry coup ed 0
that the transitioning to different items in the media list 1 211 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, ra'pid 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 conirol a buzzer

| »t'o-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 tranéitioning 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
' -26-




pi ezoel ectric buzzer. 068] FI G 11 is a flowdia am of . user i nput
‘processing 1100 accor I* to anot her enbodi nent @:ﬂt he inventio r
I nput pro%&;&g 100 is, for exanple, perforned a cor‘rB{u;#ggﬁg&e(\P%@%%% .
such as-the conputer system 650 illustrated in Fl G 7A or WY pl ayer
700 illustrated in FIG 7B [ 0069] The user input processing 1100 begins

by the di spl gynLisZbef ytIeH(?HhQE rle cﬁls EL%I gﬁrte lﬂgﬁéﬂﬁfc%pg Sflh:Ct'_

bar. The select bar typ ca poi n s D%

i tems of theehibodied astcemputémnregeiableatode bha mhmﬂbr Pesidatae nitigms oThat ed
with any sort_ of ¥|sua one or nore of the itens of

d f
the Iist of PPERL erﬂ@ﬁ'ﬁ'@“ét'hégl o & '%bé":“arysléggﬁw dguiee that oanslare datai cat or .
. Next, a deci hith ddivthets ﬁé%é‘?@a%%@ &tépggété@ﬂa#xarﬁmré%@%%hgf)m has

" been received. Wen the decision t'er m nes
movenent i npeemptenteadghie rhedium echideeadt driy naerdeny, sandorhddiesglet er ni nes

e of LR LD RS T30S FRgNE: s, eticaldaibmiomae avites, anet
i nput pfoceséarﬁér wH¥es. Wheredhiude séaddtile Mfudiedafr Ak %%&:5&%@%?{:0&{

i nput has been received, then other processing is per 0 perform
any oper at i orgfwerk-goupledscarapisied spstemsesmthat thé npmputefaehdablegcddesis

operation M 1100 is conplete and ends. On

t he ot her ]S;Tﬁ%d %ﬁ@ﬁ%ﬁ egéﬁrasq'g{ﬁ%f%fg#aégf%m nes that no other input has
been -24 21/ 8@6&906 PCT{ US02/ 3380 received, then the user input

rir)(:)cessr ng 1 et UNg2qvantagrsef thadnyantion e numerpusy ddifferendnce the

deri sion 11

 Toeived, 1 EEDIBITS OF ihpRehtefie a0 el RHETr Hhord A ORSWHETC .
nmovenent . Tlmi\rantaQﬁSXt It shoulddre nétedithat thig isafotigncewhauatide fikbasdtgreof the
sel ect bar qver on$?|,| c’he Itens).l s deter ned 112. Thereafter, the next
portion of W& P¢ ‘{E&%Q?SS icharg\nat deserbed-herginn Qe advantage of
operates t ¢hamentibA r§ﬂia@@¥ué€rﬁs %Ere ﬁt?ﬁ&er%?l‘ﬁ%ggh%e&'i% dy%ﬂ)l Yot kst e
list. In other words, the select bar is scrol upwar sor Jonnuar 3s(|n
an accel er auging, afotational user input action. Another ad\rantage of the invention is that

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

ftems 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 ef
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 skrlled

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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unaccel erated manner) by,the user in accordance wth-the |inear notion. As-
the scrolling occurs, thdqortion of the |ist being spl ayed changes. . '
“Fol | owi ng wblhagesigy ati on 1114, the user input processing 1]&% $02F /@086
and ends. However, if desired, the user input processing 11 can continue
~following operation 1114 by returning to the decision 1104 such that
subsequent rotatiQ . | . nputs can be processed to view other
portions of the Ii@?%?Fg§%®%§£h% simlar manner. [0071] FIG 12 is a bl ock
diagram of a.rotary input display system 1200 in accordanhce-w th one

enbodi ment of the invention. By way of exanple, the rotary input display

system 1200 cian bea pRithed ﬂ@dsé?&illiﬂg(%ﬁ@ﬁgiﬁtﬂg&%/bfgggrtég% Os%ﬁ [—Aﬁha@rmut er

"system 650 illustrated in FIG 7A or medi a p trated in
FI G 7B. ThecoBRiigNg:nput di splay system 1200 utilizes a wrotational input
device 1202 and a di splay screen 1204. The rotational input device 1202 is
configured to trameteivingaa nahiisr af ainitsessotiafedDRith y rdtatidral usepipugct i on
(e.g., aswirling or whirling notion) into translational or |linear notion
1208 on the di spl aictemiialg 47 Bdcelbratiincragivp piERing td e FtbAbhaNAer 1 nPUt
~device 1402 is arranged to continuously determ ne ®&ither the angul ar :
posi tion df M ot ational input device 1202 or .the angul ar position of an
object relative to a planar surface 1209 of the rotational input device
1202, This al | owsnadifying theonumbenof yniicbythe atcalemgtion faettra | i st 1211 on

t he display screen 1204 by inducing the rotational notion 1206 with
respect to the rotetarminihg d nexttpalttion ofthe2@a 4B adkd Urethetinatifiddnput :
di splay system 1200, al so ipcludes a control assenbly 1212 that is coupl ed
to the rotatMYRRET PhHOKS; ce 1202. The control -25 WD 03/036457 assenbl’
1212 is configured to acquire the position signals fromthe sensors and to
suppl y the acqui rREseNtRathke nextpoitiopafdbe dataastof t he system By way of
exanpl e; the control assenbly 1212 may include an application-specific
integratl®d circuit (ASIC) that is configured to nonitor the signals from

" the sensors to conpute the angul ar l-ocation and direction (and optionally
speed and dcel eAaethodl dy eited dn clalint Qvetsbreiroihel data it bertafizoiol a list 6f

information.tto . . .
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. |

r

-~ 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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t he processor 1214. [0Q73] The processor 1214 is coupled between the
control asseitbly 1212 &j t he di spl ay screen 1204¢he processor@émo%ii )
~configured to control i splay of information on the display scr 1{ 0443806
In one se¥fEPHWS4he processor 1214 receives angul ar not i BETAURK238GH i on
fromthe control assenbly 1212 and then determ nes the next itens of the
~media list 1211 t ay screen 1204. In

at .are to he ent on th
maki ng this det er%'ﬁ'&ﬁh as r@‘l’i@dﬁ rwh?"flﬂ g@rﬁ@‘%@rﬁt'ﬁﬂ&a@@ﬁﬁ deration
t he | engt h ofjehBdemdi rlh 2%;‘.1 sor 1214 w ||
determ ne the Pate of '?r%ve?r%tr?t ed-%ﬁﬂﬁolté(ti ﬁﬁglg ﬁ@?\]?ng to different
items in the media list 1211 can be performed faster or in an accel erated
manner when, noved at non-slow speeds or proportional wth greater speeds.

“In effect, t he ,use a r atlona notion, caus

transitioni ng t hr E'?‘H:L gf%ﬁ'tegf'nr%ma i WiFIn g accq ?‘Pr@&'ﬂﬁtf?%fy, t he
contr ol @SGM%égé%aﬁggopéQ@ééﬁfon12l4 may be conbi ned in sone

“enbodi nents. [0074] Although not shown, the processor 1214 can al so control

a buzzer to provi de audi o feedback to a user. The audi o feedback can, for"
exanpl e, a clicking sound produced by a buzzer 1216. |n one enbodi nent,

“the buzzer 216 ni_£, | i C er itioning

t hrough t he s%l st }é%%cﬁf %sofe[cgt%g 'b ﬁ@?@z‘ég@erg%&graec&%iq{ggogffac%ﬂéc%I cki ng

sounds. i ncr easgessiteleinepidseabiprovided suesessivaly gredtepRiicld enadiklslagivh, the

'frequency of the clicking sounds correspondlngly sl ows. Hence, the

clicking sounds provide audio feedback to the user as to the rate in mhlch

{h -media itens within the list of nedia itens are being traversed. [0075]
e varigus pe t i bed

above caﬁ beﬁ:ﬁsed& E'Iq%thgaoérg'%%ﬁg%r“?g%?ﬂ %ﬁ%ﬂ a&@aelﬁ}“’ﬁ hbqﬁtﬂﬂ%ﬁaﬁ{

pref erabl y idgté poetidredotmpriges:onbi nati on of hardware and software, but -26

21/ 04/ 2006 WD 03/ 036457 PCT/ US02/ 33805 can al so be inplenmented in -hardware

or software. The dméﬂinwm&ﬁﬂdq;iﬁﬂ%mﬁbemsqm@memlﬁ&foﬁ Basebbg code

on a conputer readabl e nedium
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 fo the rotational user
input; and |
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.conput er readabl e nediumgs any data storage device {fat can store daté -
whi ch can thereafter be d by a conputer system tpl es of t '
conput er we@dfsgsyedi um i ncl ude read-only nenory,  random m@zm 06
CD- ROMs, DVDs, mmgnetic tape, optical data storage devices, and carrl er
waves. The conputer readabl e nmedium can al so be distribut ed over

net wor k- coupl ed cospotiag teyasnextspostion bithet detaceibased arealdebsitheode i s
stored and execuhfé_ i n a distributed fashion. [0076] The advantages of t he-
i nvent i on ar @GSEIAUGE Va8t erent  enbodi ments- or i npl ement ati ons nay yield
one or nore of the following advantages. It should be noted that this is

not an exhaustive Wh@ﬁeh}frfbet%ﬁ@famVﬁéemlf esH dageecef agrelatation not
d bed h ble t
raver se-t hr Sagnoiatf vAfEE 2R atiich id BéBlincradet I pdiiiSorte FLE,

action. Afot bata sdt snfodge achievbd. i nventl on 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 traversatof the |ist of nedia

itens can be dependent on the rate of rotation of a dial (or navigation

wheel ). Yetqgtilla I h a e

sounds are praoduce %agrag\e/}lggﬁéqﬁp@%@iggt@hﬁg%ﬁs@a?)fﬂahaetll%mfgltee%?%

traversal of detieelis st patablewdediaiglayes. [ 0077] The nmany features :and.

advant ages of the present invention are apparent fromthe witten
description, and thus, it is intended by the appended <clains to cover all
such features and advantages of the invention. Further, since nunerous

. nodi fi cagg onﬁsandlmamem |dledtRitfitd deiEs Ui rﬁéthba%aesé’émnpqﬁrough the art,; )
it is not desired to limt the invention to the exact construction and

oper ati on asportipngtaf & detassel, sridanetbed corrprising:al | suitabl e nodifications

and equivalents may be resorted to as falling within the scope of the

invention. 21/04/zped/iN@a0dtatRevdas@Gnpu02/ 33805 What is clainmed Is. 1. A

met hod for scrolling through portions of a data set, said nethod :

g:orrpp si ng: receigétegmining WiIRsth@f ornottis p@é@:ﬁélaﬁcéﬂar%érhV\ﬂtl‘lrl@bﬁétmatheuser .

i nput;

rotational user input; and

15 scrolling to a next portion of the data set in either an accelerated
manner when said deter_mining 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 fo 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 rec_fted in claim 17, wherein the media file is an audio file. |
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“det'erniring an accel e:.’gon factor pertaining to jgae-rotational user 10
i nput; nodifying 'the rer of units by the accel iti on factor;

det er ni ni mg @s/03638t7 portion of the data set based on the noﬁtf,hg@%}g@_ﬂ{é’roocﬁf
units; and presenting the next portion of the data set. 2. A nmethod as
recited in claim1, wherein the data set pertains to a list of- itens, and
the portions18f tWenedived fortscrolling ttroaglke portidne of filet b&idireffod 3. A nethod
as recited in claiml, wherein the data set pertains to a 15 nedia file,

and the port FBIPTIEING he data set pertain to one or nore sections of the
media file. 4. Anethod as recited in claim3, wherein the nedia file is an,
audio file. 20 5. () iaseidrg agumhgrafanits fianaarmoiationiakinpiud deliee; ot at i onal
-user input is provided via a rotational input device. 25 6. A nethod as
“recited in clai m ) deterreining Aspeed aifirotation ifomiiie rdeational Irpua devicegul ar.

touch pad or a rotary dial. -28 21/04/2006 10 WO 03/ 036457 PCT/US02/ 33805
7. A nethod as re(d)tapplying dcetlerdtionheritie Epscd of PAATH iPgrdaA6! Pani 5
dependent upon a rate of speed for the rotational user input., 8. A nethod
.as recited i?P%@%[hfP?LbOlﬂher ein the acceleration factor provides a range of
~acceleration. 9. A nethod as recited in claim1, wherein the acceleration
factor can succe@Biregaoyvinghaneaceelemtiondeing applied sdentheyspgedaifaotatione| s
of accel eratj . t s,recited in claim1, wherein said

det ermi ni ng '%?gﬁ%é'%ﬁ'e@te@p&g%‘a{h%ﬁm? n conprises: converting the nodified
nunber of units i 50 th _nemt rﬁ)orbi on_based on- 3 predeterm ned val ue,

(é modlﬁnngt e number of units in accordance with the acceleration, if

) 10 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.

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

:wfs_a;%

20  previous number 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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15 11. A nmethod as recited in claim1, wherein said determning of the next
data portion conprises: iding the nodified nunberéﬁ units by a hu)ﬁk‘(ngﬁq
value. 12.wh fiRsHRe as recited in claim1, wherein sard det%@l‘ 3;‘* 4
next 20 data portion conprises: adding a prior remainder val g1

nodi fi ed nunber of units; and converting the nodified nunber of units into

t he next portion. f : ﬁ,@qg 3 ' ey or
scrol ling through @g d&i)(?ltﬁlnﬂn 'oﬁéfgle{jgi%ﬁ@%%?hggf% %ﬁ%@ﬁgg%%o%%g:
receiving a rchangexhisgreater thapatdurdtiore threshold; andaccel erati en val ue
pertaining to the rotational user input; and 29 WO 03/036457

PCTI US02/ 33/ 8S5 20 )?p@éfédtin@%di@a&g oPWId GIaatioN or 86 hcpeisdpsed on
~at least the acceleration val ue, ereby the accel eration val ue specifies

a degree of ReEliIONAMOEYemihadtimesineethe acesleration ivas lest changed Isi ng
through the t:#r%?er\maﬁﬂ?edﬁra‘i%hﬁgﬁ%@:@ to be achieved. 14. A nethod as

recited in clal erei n sal electronics .device is a
portabl e nedia player. 10 15. In a handhel d, el ectronics device, a method
for scrolling through portions of a data set,,K said nethod conprising:
receiving a rofatigpnal uaer 'nﬁéﬁ; det erm ni ng whether or not to provide
accel erat i on 4ft-t h A &%iBed-asJeciied in glaim;19s wheareiarsaig gpplyingte) compissst i ng
to a next portion of the data set in either an accelerated nmanner when
sai d determ ni ng dé6fkdeiensinieguhetherdhertinoe sindesthe @acoelepation was lasbr i n an

unaccel erate r i i nkng.deternines that acceleration is
not to be prg\?lgggga 'iwe'sﬁ'aﬁ’e#jﬁhgat@g%é%mz@ ?'ﬂ] claim15, wherein the -
data set 1.(5) ertains ((t':f) F?relv{aﬁ&ng said applying of the acceleration when the time since .)

the acceleration was last changed is not greatei' than the duration threshold.

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 madified number of units by a chunking value.

- 27. A method as ret_:ited 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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’o.f-' Iterts, and the portigons of the data set includggone or nore of the
itens.. 17. A net hod a@mted in claimi15, wheref@@the data set p t aj ns

‘to a nmedyp and the portions of the data set pertai )
sections of Jjédg&tqﬁe media file. 18. A nethod as recited .#@fﬂg

wherein the nedia file is an audio file. 30 PCT/ US02/ 33$0S 4/2006 19 A
- method for scrol | ianglotdyeodish droe thastofls lﬂeaialt?o teRY dr Egglggﬁaéﬁﬂﬁy &t "9:

a) receiving a_nunmber of units froma rotatlon I nput Vi C
((Jle%erm ning Hedia88M% rotation for the rotational input devi.ce; 5 (c)

d
P elhol (e °r sl SRR Rl B e kol AR s o

t hreshol d;

;rotation is |essatusen mmft mmhhhéﬁéﬂek% us(éi‘)of@%ﬂj E)éﬁﬁl?eh-ﬁ? :#mféf @f

uni i dance e acceleration, If ng a
ﬁg(: Splop onableaghzcrp 'Iﬂé" %lsbéhe @Mﬁh@ ofmedlaefenmumag a rotatioril sction withg)

' 15 20. A nethod.as recited in
- Elrgls%ntlbngv\;qggrg; Pﬁi(iga &y;?% ix'ﬁiﬁ'étdgg %ﬁflh accel erati on successively
. increases an armuatprotbemeberaimm@ﬁéwecﬁﬁpéélﬁ%tor%éea%lgﬁﬁv@gna%arc?c' ted

I 20, wherein, said appl ying (c) conprises al ni-ng a current
'iagc; erthlorP 3 “Eﬁé{% ’ plaseaser gtemrur})!wgealratmomamumgca‘ndmwS from

amount o beaghfil S BoBAbAAE nddh tomd e BRI o ot onal

anount-to be app
i nput déQice. 22. A nmethod as recited in claim2l, wherein the increased
n integer multiple of the current acceleration

25
g,ccﬁln? e 05/9 ﬁeaﬂaéler@e \aRlayer as esGitedin claier28, whereih saigipdrtapld c)
urther Co'ii’fi’édlé?:‘fayé’rjis battery-operated.

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

31.  Aportable media player as recited in claims 28, wherein the rate of
scrolling is aufomatical!y 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

SK"‘*%_

- 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 fi les 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 Sald portable

media player further comprises:
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WD 03/ 036457 21/ 04/ 2006 P [USOZ) 33805 (c3) determ ni pg.whether the tine
since the accel eration 'l.ast changed ii greater an a duration

t hr eshol'd; ' preventing sai d applying of the accel ergti Zgé/%gem%
wB%S'mfsQéL) féé}/@#blz 803

i ncreased acceleration anbunt when the tinme since the accel
| ast changed is 5 not greater than the duration threshold. 24. A nethod as

recited in claiml8 fesdifick | e"i‘ﬂﬂi' [ i ' rmning
~ whether the tine si n%e tk@lgzc?gldg)r ati ()éfnﬂ'g\ggﬁ%ggq’g%g;?gggerl 'éﬁgi%%ﬂégaﬁﬁ’an a
duration t hr 33 Paocesser15rid éegdhmckwinuit pyodaces aspund egfeet irndicating

accel eration t ' .since.. the accel erati on was,l ast ~changed i s not
greater than q%ggt?? i‘?‘% hﬁspﬁ?& P&.W'i%ref@.e"{&&’rﬁ?' derdnptdavice-in ¢l ai m

19, wherein said determning (t) of the next data portion conprises: (fl)
converting the nodified nunmber of units into the next portion based on a

pr edet er nPnedbal b popigblenmediaplayasas eetitesdniataint 35 whereinvties ebundai d
det er m ni ng (ejhae)c : or.t.i.on,conpr.ises: 20 (fl) dividing the
nodi fi ed nunber (t)%f%%Pﬁ’gaﬂi@@%g%ﬁ%d\;%?wc%muﬂ- net hod as recited in

claim 19, wherein said determining (0 of the next data portion conprises:
(fl) adding g rior remminder value to the nodified nunber of units; and
25 (f2) convertind\ Metheg fordisplayingtaporion.ofia kstiofimediadtenescon padisplay.of28.

bl ' | i:SLNg; MWD 03/,.036457 21/ 04/,2006 ,
P Lo S3pBangdRl Bk, i FEAS plier RAVING. S rtetGHAY infu dkvide. S0 metbador o
pl uraliti0 of compdising:t ens; '

(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 |
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 rth‘e next portion 'c'loes 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.  Amethod as recited in claim 37, wherein the rotational input device is a
30 navigation wheel.
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a.di splay screen that giasplays a portion of the La itens-at a tine; a
user input device that¥habl es a user of said por Qe nedia player, to, at
| east sCT &l od/bisestgh the plurality of nedia itens using a peirAlse b%%(c%q%
wWith respect to said user -input device; and a processor operatively
connected to said storage disk drive and said wuser input device, said
processor determning a rate of scrolling and thus:- determ.ning a next
portion of the nedia itens to be displayed 10 29. A portable nmedia pl ayer
as recited i | ai i ' I _:mad] ayer | .
bat t ery- oper amkzéd'. %18?& Rogkc%%t%%”‘géﬁr’{egﬁ ER S?g%r%r%'gq ﬂ%?‘l‘?@%ﬁ%ﬁ‘éﬁ%ﬁ %@9,
wherei n sai dfil@s.t abl e 15 nedi a pl ayer is pocket-sized. 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 to
scrolling through the list of nedia itens. 20. 32. A portable nedia player
-as reciteg i @3cl aigmys reg} j H?ﬁ‘!ﬁ : iaS8S an
audi o pl ayer, and mherg??l\@?hrgbﬁ%%?ﬁadgm? Z%‘?’hg{)erl t ?éﬁéﬁ?ﬁéﬁ;ﬁ?@% “?"Egl udes
at | east audPlpyerl es of songs. '25 33.. A portable nedia player as recited in
claim28, wherein said portable nedia player conprises a video player, and
wherein the nedia content for the nedia itens.includes at |east video -
files of videos. 34. A portable nedia player as recited in claim28,
wherein sai d4gor t AbnethcDageseiredihaidim SPIWRErRF safd BBy firpigpr . and
wherein the nedia content for the nedia itens includes at |east inmage
files of inegRIHPNZES: A portable nedia player as recited in claim28,
wherein said portable nedia player further conprises: 33 38. A nethod as
“recited 10 cl ai m @) providing audible feedback.of media itenms that can be display
on the display at any one tine is [imted due to the small 20 size of the
di splay. 21/04/ 2006

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 ofa
- computing device, the computing device having a rotationa!‘input device, said
method comprising:

(a) determining an indication of tuming of the rotational input device;

(b) determining a next portion of the list of items to be diSpiayed 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 isa
- navigation wheel. ' |
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PCT/ US02/ 33805 a feedbacksircuit operatively connected to said user rnput
devi ce- and said process -sai d feedback circuit prgmu ' X

ces a sou f4f/a
‘i ndi cati ngy@asgrksdet erm ni ng a rate of turn of the rot ati gp hié 2006
? SEeF ni ni ng

device; (b) obtaining a length of the list of nedia itens;

~a next portion of the list of media itens to be displayed based on the
rate of the t4g.n oA rh selcpoed| ctohﬁn 5 the
list of media itens; ?ﬁ'gagg) Fggaﬂaﬁtﬁeﬁgﬁnﬁ%ﬂggr ndtf(f)’%g(?%}' ét of

medi a.it ems. l'egdlamlaﬁen@dldasherem theditéms aramedia itemtser ei n,' t he next portion

does not . consecutively follow a forner portion when the rate of turn of

the rotational - i nput device exceeds a threshold rate. WO 03/, 036457 degree

of thé rotational action with respect to said user input device. 36. A

portabl e nedis@.pl ay eethedrasaetied imclainmide %erémemélnﬁ\edna 3&1 Eorte 1S

electrically induced by said feedback circuit. 10 37. A tho ?

di spl ayi n§ a IBiRlAYRFE a 1ist of nmedia itens on a display of a nedia
player, the nedia player having a rotational input device, said nethod
conprising: 40. A method as recited in claim37, wherein the next portion
includes a - plurality of the nedia itens fromthe list of media itens. 41.

A nethod as B5dcit ddmethed as redfed s 29! Wherélhahé adia pldy@:"is dqupge is a
30 ‘navi gation wheel . 34 6 21/04/2006 PCT/ US02/ 33505 42. A’method as
recited in cPBYRI37, wherein the nedia items are audio files. 5 43. A
method as recited in claim37, wherein the nedia player is a MP3 :

9

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

files for songs.

53. A method as recited in clatm 49, wheretn said method further

comprises:

15 (e) providing audible feedback.

54. A method as recrted in claim 46 whereln sald method further

comprises:

(e) providing audible feedback.
20

55. A method as recited in claim 48, wherein said determfning (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 prbduct, comprising:
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pldyer. 10 44. A net hoﬁs reciteéd in clai m 37, in said method further

conprises: (e) providi audi bl e feedback. 45. A n od as recite 1} 4?#@66”1
44, whereiwotobeségsdi bl e feedback is dependent on the rate qu & 3€§; '
rotational input device. 15 46. A nethod for displaying a portion of a |ist
of itens on a display of a conputing device, the conputing device having a

rotational i nput da@mgeaﬁéﬂhaméﬂafﬂﬁmi}}fb edifilerfl€t €r M ning an
e

i ndi.cation of turning of the rotational 1np vice; - (b) deternmining a
- next portion of thgdid | : . .

I ndi cation of turni né pgéy ﬁﬁg'é’}g@?é%na t??\%@baa@ﬁ@?ggﬁg@xgﬁ"?%'égﬁ%gﬁ’ayi ng
the next portion o i 7. A gethod as recited i,n-claim
.46, wherein the i ﬁ%lutg,gﬁﬂghﬁ QP&PEF ﬂ%#‘% %é"se{ 8@?%&%8"“}%@‘3‘3@”'%
conpri ses a mpadduct td atrleastscrbibthrotgh adikabf ih@%lhréi@ybﬁﬁledﬁagﬁerﬁsrﬁt hod as
recited ign cl aim 46, wheBei n the rotational input device is a navigation
wheel . 35° 21A8EPKRIIC D 3 epssoontolisd semll retm@Emdi9. A nmethod as recited in -

cl ai m 46, wherein the conputing device is a nedia player, and wherein the
items are nedia i t&RECES0r pperalively canneeoteid todsaid stdragendiek, sakladieplay} he

medi a player _j elo] dia player. 51.., A nethod as recited.in claim
49, wherein f hg %é@%ggméFg?@easﬁﬁé%oﬁ?%ﬁpérqetqrm@?? aR arcelqsation facter ¢ ed
in claim 49, forhesecimsdroRingaré st 6faAE pRiralig st Aedil . A
met hod as recited in clai rgn‘_i49, wher eip?]u sa{i d m?ﬂ%&iﬁ? %ﬁgfaaggérrsra@es: :
consumer electronics product to display a second portion of the plurality of
O 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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15 (e) providing audi bl e feedback. 54. A nethod as recited in claim46,
wherein said nethod further conprises: (e) providing audi ble feedback. 20
55. A nethod as recited in claim46, wherein said determ ning (b) of the
next portion of the list of itens is based on the indication of turning of
the rotational input device and a pregeterm ned val ue. 25 56. A nethod as
recited in claimb55, wherein the predetermned value is a :ﬁhﬂgﬁ?gg§value.
57. A consumer el ectronics product, conprising: 36 21/04/ 2006 036457
PCT/ US02/ 38805 Aamsthod gecwiisig thioagh pdrdomsofa dataseqkiid ynetdod wesibesing:.ens; a

di splay for displaying a first portion of the plurality of nedia itens; a
user input devireeivingd mantebbfeni aselatediwitioa thiationslws@ingit ahé foaationsl product
to at least scroll. throu a list of the plurality of, diaitens in 5
accor dancé* L’f‘fﬂﬁge‘&% QFQVJ;(%HPW GIusgrdheough mterpciion ;Wlﬁ‘rf’cfoﬁ‘tlﬁggé‘é’é% gevigsolicat i vel y
connect ed rb@ti6rail thphit QvadBefb iotaSAdifl WIS PhrotatRB ettt d User input devi ce,
sai d processor determ nes an acceleration factor for use in scrolling the

st of the bl Welhihig@h oo id R0 ARAIGALS TR 5Bkt GOASHITE! o1 ectr ONi CS

product to display a second portion of the plurality o medi a items, the
[ocati on of SeeatRQd AL of s Bl Aldlitsfiby FEAKA T1CTs W hin the Iist
ei ng >

of the plurality of nedia itens ependent on ‘at | east the

user-control | eﬁet%ﬁﬁiﬁing arnéktepog{i}ﬁ 651&? st ?Jé ?5&%@ el AGLiRL dmﬂ;?%er e GRS Uer

el ectroni cs product as recit Inc rern sai consufrer

el ectroni@sdproducts is a portable, battery-operated nedia player. 59. A
consuner electronics product as recited in claim58, wherein the nedia
pl ayer is an MpRsqitiayérie neangbriddiesfzhaiditheetedi a itens are audio files for
songs. 20

61. A method as recited in claim 60, wherein the non-rotating center is a button.

62. A method as recited in claim 60, wherein the data set pertains to a list of items,

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

63. A method as recited in claim 60, 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.
64. A method as recited in claim 63, wherein the media file is an audio file.

65. A method as recited in claim 60, wherein the acceleration factor is dependent

upon a rate of speed for the rotational user input.

66. A method as recited in claim 60, wherein the acceleration factor provides a range

~ of acceleration.




37 38 21 April 2006 60. A nmethod for scrolling through portions of a data
set, said nethod conprising: receiving a nunber of units associated with a
rotational user input, the rotational wuser input being provided by a user
through interaction with a rotational input device, the rotational input
device being a rotary dial with a non-g@tating center; determ ning an
acceleration factor pertaining to the rotational user inputéLAﬁHQb§ging t he
nunber of units by the acceleration factor; determ ning a next” portion of
the data st baswdthod a$ teeiterbidicldimbOnuwhérein thf acoeletation s et dudgestibey next
portion oﬁn&ge gata %Fﬁ' 61.. nethoq af recited, in claim@®60, wherein the
non-r ot at i AGTEER BPVIEd SChevtaly sreates levelspf pprsierationy ecited in cl ai m 60,
wherein the data set pertains to a list of itens, and the portions of the
data set include one or nore of the itens. 63. A nmethod as recited in claim
60, wherein the data. set pertains to a nedia file, and the portions of the
data set p¥rtaith®f Ogﬁ%regqe({fﬁp@ngé&beﬁgm@gldtdﬁ@nmgmga)fﬁhq wxt¢4a A et hod as
recited i mpopdchiddhPAseswherein the nedia file is an audio file. 65. A nethod
as recited in claim60, wherein the acceleration factor is dependent upon
a rate of spee : I Mk S recited in
cl ai m 60, wher g?é]\%ft hﬂégllg%%lgfl@reg? ?%hef act gér BB)E%SP%S? Oéiogg)%%g%n%f

accel er at ipwdleteggingd valpe.i | 2006 67. A nmethod as recited in claim 60,
wherein the accel eration factor can successively increase to provided
successively greater |evels of acceleration. 68. A nmethod as recited in
claim60, wherein said determ ning of the next data portion conprises:
converti n@9t he Annethéd exctecitsdtie elath 60Nilickeih B4i detBniARgtof BRIekOdutdased on a
predeterningd value. 69. A nethod as recited in claim60, wherein said

det er ni ni KGUSP CPHB™M¥Ext data portion conprises: dividing the nodified

nunber of units, by a.chunking val ue, .
&v? ing the modlﬁedgnumber of units by a chunking value.

70. A method as recited in claim 60, 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.

71. A method for scrolling through portions of a data set to be displayed on 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




70. A nethod as recited in claim®60, 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 into the next
portion. 71. A method for scrolling through portions of a data set to be
di spl ayed on a portable nedia player,4¢he portable nedia player having a
rotational input device, said method conprising: receiVingazsinegs of
units associated with a rotational user input, the rotational ~user input
bei ng provi ded pessentingshe nexit potigh of thedetactti on with the rotational input
device, the rotational input device being a touch pad; determ ning an
acceleration factor pertaining to the rotational user input; nodifying the
nunber of units by the acceleration factor; determ ning a next portion of
the data s&t basmedthod as faeited)idictdimdlnwm:ran tiof datenget pertaimdo 4Qispofaeanf i ng t he
next portion_of the d?h%cé ﬁ$rll 2006 A nmethod as recited in
claim 71, SRASCHRS QT sy tasS@Em g %l?erfgniqsea PYFMEf tems, and the
portions of the data set include one or nore of the itens. 73. A nethod as
recited in claim7l, wherein the data set pertains to a nedia file, and

t he portlons of the data set pertain to one or nore sections of the nedia
file. 74. A metoethad ay tseitqdda claim d|l ayharein thedais st pertains tor anediaflilpemis an

audi o fil §ue fortiofd cﬂ‘ﬁ{ehﬁgl s%?;aérﬁlﬁ{plrg‘é)_ﬂe ?gmgfyse&i%lg 8?{11%%&1}51 ftY 1§, Wherein the

touch pad 1s a circular as recited in any of
clainms 71-73, wherein the acceleration factor is dependent upon a rate of
speed for the rotational user input. 77. A method as recited in any of

LAl e iLahS WORKENEd BEAH Ela5h 35, el R B S PERYL 0 uf ERNIC, Of

acceleratlon as reci I A any o wherein the
accel eration factor can successively increase to provided successively
greater |evels of acceleration. 79. A nethod as recited in any of cl ains

71-73, Whgg_el nASnél‘eI:tiJmcij Estree(rn@dq}l Q (())tf cléirr}lg 7?%} whg'giglathé) 1%{1:[:1{ Ig)a 18 a C rcgullgres

touch pad.

76. A method as recited in any of claims 71-73, wherein the acceleration factor is

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

77. A method as recited in any of claims 71-73, wherein the acceleration factor

provides a range of acceleration,

78. A method as recited in any of claims 71-73, wherein the acceleration factor can

successively increase to provided successively greater levels of acceleration,

79. A method as recited in any of claims 71-73, wherein said determining of the next

data portion comprises:

converting the modified number of units into the next portion based on a

predetermined value.




converting the nodified nunber of units into the next portion based on a
predeterm ned value. 41 21 April 2006 80. A nethod as recited in any of
clainms 71-73, wherein said determining of the next data portion conprises:
di viding the nodified nunber of units by a chunking value. 81. A nethod as
recited in any of clainms 71-73, whereis said determ ning of the next data
portion conprises: adding a prior remainder value to the nmogi{ifdopsnber of
units; and converting the nodified nunber of units into the next portion.
82. A nethod as recited in any of clainms 71-81, wherein the portable nedia
pl ayer has a di splay device, and wherein as the interaction with the

rot at i onal80 nput methoil eereoitalinsiny bhdaihssyl 2y wheeit @] Jet@midesofiths bedt

f eedback fé%{agokrlt?onucso?nrpﬁ%gs:t he portabl e nmedia pl ayer.

dividing the modified number of units by a chunking value.

81. A method as recited in any of claims 71-73, 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.

82. A method as recited in any of claims 71-81,
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.




