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FIELD OF THE INVENTION
[0003]  The present invention relates generally to a portable device. More
particularly, this invention relates to operating a portable device using an

accelerometer of the portable device.

BACKGROUND OF THE, INVENTION

[0004]  Accelerometers are devices widely used for applications as diverse as
vibration monitoring, appliance cbntrol, joysticks, industrial process control,
space launches, sa’gellitc control, and many others. For example, an accelerometer
has been used in a yehicle as sensor to detect a variety of operating conditions
while the vehicle is moving.

[0005]  As computers have been getting more popular, an accelerometer has
been used in a computer to sense a sudden move, such as a free fall, of a
computer. A typical application of an accelerometer in a computer is to protect a

read/write head of a hard drive. However, there has been a lack of applications
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that an acceleronmeter is used in conjunction with software executable within
a conputer. SUWARY OF THE | NVENTI ON [ 0006] Met hods and appar atuses for
operating a portable devi ce based on an accel eroneter are descri bed.
According t %R di ment of the invention, an acceleroneter attached to
a portable eV| ce ects a noverment of the portable deRATEES20050038%ponse, a
machi ne executable code is executed to performa predeterm ned user
configurabl e operation. [0007] According to one enbodi nent of the invention,
an accel eroneter of a portable device may constantly or periodically
nonitor the novenent of the portable device. As a result, an orientation of
the portable device prior to the novenent and after the novenent may be
determ ned based on the novenent data provided by the accel eroneter
attached to the portable device. [0008] According to another enbodi nent of

t he i nventi on, thatencccetremeterisarsed mephjnctoadvitiosoftstassoexecutshie withinta of a
portabl e device as.a way to trigger whether a page of docunment or inmage may
be di spl ayed. f%%ﬁ%ﬁ Accordi ng to anot her enbodi ment of the invention, an
accel eroneter may be used in a navigation application. For exanple, a
portabl e device having an acceleroneter attached therein may be used as a
navi gation t ooRUMMARYQIEIHEINVENHON o]y | arge object or document that

por (bl & dev ol200o0, BREtndtigaiaficds £F op @GR AhbB BE BRRAN A T on, an

accel eronet er aamatproh&tenamcﬂesmbadgAmm@ngpp&necmihodment\bﬁhenivhmmmel eronet er

may be used to et ec a s chan uri a video ga runn| within a
portabl e devi c&®® WB@ %WH%FC %ﬁﬂ’&ﬁ?ﬂ%’ﬁwﬁ nventi on,
an accel er orret@éwwmrda@ngéa%dcﬁnﬂ%k&ﬁ&ab@edmu?sr&e&utémo%eﬂ&&ﬁ@bl e device and

an orientation of the portable device may be determ ned based on the
noverment dat a pregierauepdysen qeafigyrablepperalig® er . Thereafter, one or nore

interfaces of mﬁﬂpor %wrgmgﬁqg%ein@%{g@é ﬁgﬁ%lﬂ%hﬁ&=% a&%l%&lniléf&to?q based on

t he determ ned orientation
portable device may constantly or periodically monitor the movement of the

portable device. As a result, an orientation of the portable device prior to the
movement and after the movement may be determined based on the movement
data provided by the accelerometer attached to the portable device.

[0008]  According to another embodiment of the invention, an accelerometer
may be used to detect a movement of a portable device as a way to trigger
whether a page of document or image may be displayed.

[0009]  According to another embodiment of the invention, an accelerometer
may be used in a navigation application. For example, a portable device having
an accelerometer attached therein may be used as a navigation tool to navigate a
relatively large object or document that normaily cannot be displayed entirely at
once within a display of the portable device.

[0010]  According to another embodiment of the invention, an accelerometer
may be used in a gaming application, where the accelerometer may be used to
detect a scene change during a video game running within a portable device.
[0011])  According to another embodiment of the invention, an accelerometer
may be used to detect a movement of a portable device and an orientation of the
portable device may be determined based on the movement data provided by the
accelerometer. Thereafter, one or more interfaces of the portable device may be

activated or deactivated based on the determined orientation after the movement,
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-2 WD 2005/ 093550 PCT/ US2005/ 003599 [0012] According to another enbodi nent
of the invention, an acceleroneter may be used to detect and determ ne
activities of a user (e.g., joggling) with a portable device having the
accel eroneter attached therein. [0013] According to another enbodi nent of
the inventi BN u%%etel eroneter may be used to det er mi rRETHR30056P359 por t abl e
device is noving (e.g., carried by a wuser) and the portable device should
be put in a proper operating state (e.g., a sleep or hibernated node).

[ 0014] According to another enbodi nent of the invention, an accel eroneter
maybe used to detect whether a portable device is noved according to certain
directions, in order to determ ne whether a password is entered correctly.

[ 0015] According to another enbodi ment of the invention, an accel eroneter
maybe used to detect and record a sequence of novenments of a portable

devi ce, wher 0012} r eAocatdidg hoamthen emblatimentaf e insmtion,anrecderametet he novi ng

hi story subseqguentl e.q.. O line). .[.0016] O her f.eatures. of the present
i nvention wil I‘gﬂgb%‘b%gﬁ%ﬁi#eq F‘H{ﬁeﬁ@me)a?&%ﬁﬁ%?éﬂ%ﬁr rga\y\?ggé;‘g'g)a‘ﬁ’&’?r omt he
detai | ed descrjgabRuewds Bivif@ib a¥eleroniRbratiale@REA! ON OF THE DRAW NGS
[0017] The present invention is illustrated by way of exanple and not

linmtation in OABfi gdeeasdipg tq anethee eobgtimeontrod thevinventigs, anrcedremeter ke
references ingdj LAk 91@95 P 1 di agram
illustrating glﬂbjggéelr?rspe?g%&%*c% tec u?go%%qégévﬁ%rlg%ﬁgééég? gaggédg%g?di ng to
one enbodi mentusef) ahd éheiportebit device dhoald B phi inwrpeopr bperatify state (b.gogr am
illustrating an exenppl ary .process for operating a portable device in
response to ar?q%@?éﬂﬁg%ﬁwgﬁdé‘?@g)‘by an accel eroneter, according to one

enbodi ment of fohgyi NVRAREIrQiRg td KREARL efibaiESt 03 heARGenBn, AhScsli GOmhaRE .

il lustrating an exenplary application that an accel eroneter nmay be utilized

accordi ng to oney besedi ct whethera portable device is moved according to certain

directions, in order to determine whether a password is entered correctly.

[0015] According to another embodiment of the invention, an accelerometer
may be used to detect and record a sequence of movements of a portable device,
where the recorded movement data may be used to recreate the moving history
subsequently (e.g., off line). |

[0016]  Other features of the present invention will be apparent from the
accompanying drawings and from the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

(0017}  The present invention is illustrated by way of example and not
limitation in the figures of the accompanying drawings in which like references
indicate similar elements.

[0018] Figure 1 is a block diagram illustrating an exemplary architecture of a
portable device according to one embodiment of the invenfion.

[0019]  Figure 2 is a flow diagram illustrating an exemplary process for
operating a portable device in response to an event generated by an accelerometer,
according to one embodiment of the invention.

[0020]  Figures 3A and 3B are diagrams iilustrating an exemplary application
that an accelerometer may be utilized according to one embodiment of the

invention.



I nvention. -3 WO 2005/093550 PCT/ US2005/ 003599 [0021] Figure 4 is a flow
diagramillustrating an exenplary processor for reorienting a displayed
docunent based on an accel eroneter, according to one enbodi nent of the
invention.‘*gozz F“gures 5A and 5B are di agrans iIIustrating}exe | ary

0 t fus

nmovemnent s 25081t 8bl e device that may be used to tri §§EUSESBPEAYN ng a
page of docunent, according to certain enbodinents of the invention. [0023]
Figure 6 is a flowdiagramillustrating an exenplary process for presenting
a docunent based on an accel eronmeter according to one enbodi nent of the

I nvention. [0024] Figures 7A and 7B are diagrans illustrating an exenplary
navi gation application based on an accel eroneter according to one

enbodi mrent of the invention. [0025] Figure 8 is a flow diagramillustrating

an exenplary process for navigating an inmage based on an accel eroneter,
accordi ng to ofM2&hbodigwent isof low Hiagtam/iinstrabing af ex2@ilarFipeesssr ®A and 9B are

diagranms il lustrat] | ar ' i cation based .on an
accel eronet er, reg@%%tﬂ%aﬁf@dsp?%%gﬁgc@rﬁgg ﬁ@ﬁ? a‘gg&fﬂﬁ@me‘it?{v%cﬁ?’i 10 [36?)27] Fi gures
1 OA and 1 OB ambodimag ottt inVéntiohr at i ng an exenplary gami ng application

based on an accel eroneter, accordi ng to anagther enbodi nent of the
i nventi on. [oot@jﬁf:i g F%“%lﬁ %mi"isﬁ F‘g\ﬂ“’(ﬂﬂé'&rl trating exemplary groxpmente pb| ar y

Bn. embod et 2B R R By R B 52 g e
i |l ustrating aacoordmploxestain embhdinieginof the imentiomt i ng/ deacti vating interfaces
of a portable ?Iﬁ)\ﬁhf € %Eu?g 6 5% fiow diagram illustrating an exemplary process for
presenting a document based on an accelerometer according to one embodiment
of the invention.
[0024]  Figures 7A and 7B are diagrams illustrating an exemplary navigation
application based on an accelerometer according to one embodiment of the
invention.
[0025]  Figure 8 is a flow diagram illustrating an exemplary process for
navigating an image based on an accelerometer, according to one embodiment of
the invention.
[0026]  Figures 9A and 9B are diagrams illustrating an exemplary gaming
application based on an accelerometer, according to one embodiment of the
invention.
[0027}  Figures 10A and 10B are diagrams illustrating an exemplary gaming
application based on an accelerometer, according to another embodiment of the
invention.
[0028]  Figure 11 is a flow diagram iilustrating an exemplary process for a
gaming application based on an accelerometer, according to one embodiment of
the invention.
[0029]  Figures 12A and 12B are diagrams illustrating an exemplary
mechanism for activating/deactivating interfaces of a portable device based on an
aécelerometer, according to one embodiment of the invention.
[0030]  Figure 13 is a flow diagram illustrating an exemplary process for
operating interfaces of a portable device based on an accelerometer, according to

one embodiment of the invention.
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accel eroneter, according to one enbodi nent of the invention. [0030] Figure
13 is a flow diagramillustrating an exenplary process for operating

i nterfaces of a portable device based on an accel eroneter, according to one
enbodi nent of the invention. -4 WD 2005/093550 PCTI US2005/ 003599 [ 0031]

Fi gures 14AVRAWSA%E%r e diagrans illustrating an exenpl &FFUSHEAMEN 'sm f or
activating/deactivating nultinedia interfaces of a portable device using an
accel eroneter, according to one enbodi nent of the invention. [0032] Figure

15 is a flow diagramillustrating an exenplary process for reconfiguring
mul ti media interfaces based on an accel eroneter, according to one
enbodi nent of the invention. [0033] Figure 16 is a flow diagramillustrating

an exenplary process for playing nultinmedia contents based on an
accel eroneter, according to one  enbodinment of the invention. [0034] Figure

17 is a flow di¥gthm Figus: Adcandd 4arrediasrpma ilpshrineaaexegplanipovner managenent
of a portabl e gRMhRRnff AltlafityAQcHiEng TRATIED idhacld ¥ a doR¥ABHEAR: | 0033]

Figure 18 is a w diagramilTustrating an exenplary process
processi ng passsiog en sxvelerodictay, according te pixoetnbrelinentof theanventiemt i on. [ 0036]

Figure 19 is f lagramid] ustrating an ex | ar ocess. for recreating
atrail of mvt@gafs m%i%ﬁa%%&éﬁ%ﬁgﬁasgg%? ! BIOS?‘Féf"renbodi nent of
the invention. rdcBPBailingnfiltirRed®intdifadedYadédkor i@t difombtetl Seédind & gie exenpl ary
portabl e device _having an accel eroneter according to one enbodi nent of the

i nventi on. [ 00g®@podimgniraf thelinyentignp| ock di agram of a digital processing

system whi ch e a%g | ARE 4 | . %,gﬁ [ ' [ 0039]
Figure 22 is g?‘?q:’gfv ditﬁ r%m%slal ustcrhg |nghg%q{émx%%up aryhﬁg%éésgq?ror not i on
conpensat i on uglaymganultnedit eondens Ersedarcar abicelgroineteneecedingde omnt of t he

embodiment of the invention.

[0034]  Figure 17 is a flow diagram illustrating an exemplary process for
power management of a portable device according to one embodiment of the
invention.

[0035]  Figure 18 is a flow diagram illustrating an exemplary process for
processing password according to one embodiment of the invention.

[0036]  Figure 19 is flow diagram illustrating an exemplary process.for
recreating a trail of movements using an accelerometer, according to one
embodiment of the invention.

[0037]  Figure 20 is a block diagram illustrating an exemplary portable device
having an accelerometer according to one embodiment of the invention.

[0038]  Figure 21 is a block diagram of a digital processing system which may
be used with one embodiment of the invention.

[0039]  Figure 22 is a flow diagram illusirating an exemplary process for
motion compensation using an accelerometer according to one embodiment of the
invention.

[0040]  Figure 23 is flow diagram illustrating an exemplary processl for
detecting an impulse using an accelerometer, according to one embodiment of the
invention.

[0041]  Figure 24 is flow diagram illustrating an exemplary process for
operating a component of a portable device using an accelerometer, according to

one embodiment of the invention.
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I nvention. [0040] Figure 23 is flow diagramillustrating an exenpl ary
process for detecting an inpulse using an accel eroneter, according to one
enbodi ment of the invention. [0041] Figure 24 is flow diagramillustrating

an exenpl ar rocess for operating a conmponent of a portaple device using
an accelerd%%?%?@m%ﬂ%ording to one enbodi ment of the iﬁé@ ?Fﬁ%@”ﬁﬁ WO

2005/ 093550 PCTI US2005/ 003599 DETAI LED DESCRI PTI ON [ 0042] Met hods and
apparatuses for operating a portable device based on an accel eroneter are
described. According to certain enbodi nents, an accel eroneter has been used
within a portable device, such as, for exanple, a |aptop conputer, a tablet
PC, a personal digital assistant (PDA), a cellular phone, and a digital

mul ti medi a player, etc. Once the accel eroneter detects a novenent of the
portabl e device, a noving direction, also referred to as a noving vector or
an accel eration vector, is determ ned based on the novenent data provided by

the accel er onpEATL EDDESORIPYION T ection and/ or the novenent data may be
provided to a software conponent (e.g., application software) executed

wi thin the por {MM2E dMstheds and appaeatises fas operatinga pletablst deice bésed e anoverent  of
t he portable dg(\:/cle{: dmétgreﬁ%gﬁ%ﬁbeap9‘%?%8%5??%‘%%&{gtﬂ@%gn?g t perforns one or

e
more predeterm hed USEF gur a r exanpl e,

advanci ngda pagﬁ:elbi'ocxiﬁ%!aimb Bﬁmlﬁé&witillﬁnb@ﬁd:leﬂe\'fig%s?h\ﬂsmrﬁiaﬁ@ﬁ:é,f lFuon and/ or
novenent data provide y t cel eronet er 004 Int ol | owi ng
descri pti on, n&i’éqpcﬁ?g"l’él@ﬁé‘it?@e‘ap _a§§¥soﬁgﬁlﬂ_ﬁt4%§'5‘ﬁ% D), %C"ilﬂlraépkﬂ’& ough
expl anation of ghdediRftaSRNtimedy hyeORe, DhciMhk holfrSRAB fidcts mﬁ&\‘é&‘ﬂ:\éﬁf , 10 one
skilled in the art, "that the preSent invention may be practiced w thout

t hese speci fi cofithe apttable devies; dmoving diraetivasalsawsférred to o moving veaterorand

devices are shown. l il RbRSKcedl, AeRMhlnel Bhseh 3h AR/ mbTidkat dutflSbfaba bj fieOF der to

avoi d
accelerometer. The moving direction and/or the movement data may be provided

to a software component (e.g., application software) executed within the portable
device. In response to the detection of the movement of the portable device, the
corresponding software component performs one or more predetermined user
configurable actions, such as, for example, advancing a page of document, etc.,
based on the moving direction and/or movement data provided by the
accelerometer.
[0043]  In the following description, numerous details are set forth to provide
a more thorough explanation of the present invention. It will be apparent,
however, to 6ne skilled in the art, that the present invention may be practiced
without these specific details, In other instances, well-known structures and
devices are shown in block diagram form, rather than in detail, in order to avoid
obscuring the present invention.
[0044] Some portions of the detailed descriptions which follow are presented
in terms of algorithms and symbolic representations of operations on data bits
within a computer memory. These algorithmic descriptions and representations
are the means used by those skilled in the data processing arts to most effectively
convey the substance of their work to others skilled in the art. An algorithm is
here, and generally, conceived to be a self-consistent sequence of steps leading to
a desired result. The steps are those requiring physical manipulations of physical
quantities. Usually, though not necessarily, these quantities take the form of

-6-



obscuring the present invention. [0044] Some portions of the detailed
descriptions which follow are presented in terns of algorithns and synbolic
representations of operations on data bits wthin a conputer nenory. These
al gorithm c_descriptions and representations are the neans used by those
skilled in VYHE'"G4P55r ocessing arts to nost effectivel y PCABSI5/09350
substance of their work to others skilled in the art. An algorithmis here,
and general ly, conceived to be a self-consistent sequence of steps |eading
to a desired result. The steps are those requiring physical manipul ations
of physical quantities. Usually, though not necessarily, these quantities
take the formof -6 WO 2005/ 093550 PCT/ US2005/ 003599 electrical or nmagnetic
signal s capabl e of being stored, transferred, conbined, conpared, and

ot herwi se mani pul ated. It has proven convenient at tinmes, principally for

reasons of comdlsatrigelgeagnadicrsignals capablefdeingistpned, traasferyids eombingdues,

el enments, synb ter. u r Qi ke. [0045] It shoul d
be borne in ni ﬁé‘ﬁpﬁgﬁ%‘ggﬁl@ B m‘é“%%tf&t ﬁ@éﬂe& gﬂ% csolgl%%ﬁl aftgp%% are to be
associ ated wi t prihdipalyfor eponabeophye tsape, ureliritd ihese AgtledsditaBatiey,

conveni ent | abe)s aéplyim%d tQ these quanti ti es‘éﬁgn{,ess specifically stated

ot herwi se as &{55‘5? rymoplsnsharacters farms Ivgbarssenthe s, it is appreciated that

t hroughout the 185 Cr iPdhoRRl bePoRde!is M) hoWbier) thathg é)tf BB aritt ¥l ASerms

"processing” or "conputing” or “calcul'ating” or "determning" or
"di spl ayi ng" onretthbe hiseiated sithithe appropeiatechysieal quantities amlemwe perely a conput er

system or sim k.ONI L Vi t hat. nipul at es. and
transforns dat g(l) I?Jéaﬂlr%lé@%%ctlsg%ljgg&%hr@%e@g%ﬂ?%f'egﬁrb %Snsp%lﬁﬁiag%ﬁ 53,??'%1'0 Wt hin the
conput er S)ést emb q:pafegh : tlﬁbmltbe ﬁ_tldv_vmgmchﬁ_&m';h‘g‘saappfd@ﬁteddhitahﬁhgﬁohﬂhby _
represented as si.cal.. quantities within the conputer stem nenories or
regi sters or O@E%%PE%HJS iopsElizing termay syl as tpr%pﬁnglﬁgig%ng}uhag Bl ay

devices. [ 00464, ginpY &S ABlerth MMM of Clisphlydiy" LEIHRIRS, thRer APREAHOH Snd O
perform ng the operations herein. This apparatus nmay be speci all

construct ed f opracasses efquiompter pstann & similar elegtronio compuiing deviee, heher al  pur pose
computer sel ec tiﬂa%ﬁ)lu}/ate%%ﬁ Y@kl data represented as physical (electronic) quantities

within the computer system's registers and memories into other data similarly

represented as physical quantities within the computer system memories or
registers or other such information storage, transmission or display devices.
{0046]  The present invention also relates to apparatus for performing the
operations herein. This apparatus may be specially constructed for the required
purposes, or it may comprise a general purpose computer selectively activated or
reconfigured by a computer program stored in the computer. Such a computer
program may be stored in a computer readable storage medium, such as, but is
not limited to, any type of disk including floppy disks, optical disks, CD-ROM:s,
and magnetic-optical disks, read-only memories (ROMs), random access
memories (RAMs), erasable programmable ROMs (EPROMs), electrically
erasable programmable ROMs (EEPROMs), magnetic or optical cards, or any
type of media suitable for storing electronic instructions, and each coupled to a
computer system bus.
[0047]  The algorithms and displays presented herein are not inherently related
to any particular computer or other apparatus. Various general purpose systems
may be used with programs in accordance with the teachings herein, or it may
prove convenient to construct more specialized apparatus to perform the required
By



reconfigured by a conputer program stored in the conputer. Such a conputer
program may be stored in a conputer readable storage nedium such as, but is
not Iinited to, any type of disk including floppy disks, optical di sks,
ﬁggzggﬂ |c optical disks, read-only nenories r andom
access "me ? erasabl e programmabl e ROVs (EP 2m@$%%?%|cally
erasabl e progrannable RCNB (EEPROM5S), magnetic or optical cards, or any
type of nedia suitable for storing electronic instructions, and each coupl ed
to a conputer system bus. [0047] The al gorithnms and di spl ays presented
herein are not inherently related to any particular conputer or other
apparatus. Various general purpose systens nmay be used with prograns in

accordance with the teachings herein, or it may prove convenient to
construct nore sn% ecialized apparatus tq performthe required -7 WO

2005/ 093550 PCReibeD sigpy. (i soBlired siidure frapariety) wéheéﬁwsmvmluaMre for a
variety of theﬁ@m?éeﬁt?e@&@h%'blﬂo@pﬁﬁ%dm&{ Cﬁr@% gnﬁx?éi{ubﬁﬂ dogligyt 10

addition, the pre vention i s not des erence to any
particul ar pr owyrthmfemg:eltaagqmﬁmuldrpmgrhhmhg lm;guamllawﬂhbddmtecﬁtedari ety of

oot o s g e R g b e et G st reathindte: udes an
102 e y

mechani sm f or gft1hé inventith as Hesebéd Kekding i nformation in a formreadabl e by a
machine (e.g., a corrput er For exagl e, a machi ne-readabl e medi um i ncl udes

read only menol0f4 %"Ropeuyac ﬁ%ﬁ?hi inpludes gny meehanism forstioringior di sk
storage nedi a; trﬂﬁfnﬂﬁﬁ% uﬁ“& ﬁ?%ad%l@% ééjgvd Sdﬁ-ngput&i.eﬁér“ cal,
(6] OI’ mo g.,

optical, acoustica propagat e ., carrier
waves, i nfrar eekasipig alnmchlde-geadable piedinad includesaedd oréy memo@(éROMim [ 0049]

Flgurellsabl ck d|a ramil| In x archlteture of a

portabl e devi cEPGYR WW&MW@E d@? ﬁﬂi)&’rﬂﬂ 8?'} ¥¥ECone

enmbodi nent, thﬁle&x,emmh@{emosyaém,mmdagIopﬂ@ﬁ,,ac&uhcﬂ%r Bkr fokdiofed to, a
propagated signals (e.g., carrier waves, infrared signals, digital signals, etc.); etc.

Qverview _
[0049]  Figure 1 is a block diagram illustrating an exemplary architecture of a
portable device according to one embodiment of the invention. In one
embodiment, the exemplary system 100 includes, but is not limited to, a
processor, a memory coupled to the processor, the memory having instructions
stored therein, and an accelerometer coupled to the processor and the memory to
detect movement of the portable device, where the processor executes
instructions from the memory to perform one or more predetermined user
configurable actions in response to the detection of the movement of the portable
device. In an alternative embodiment, the exemplary system 100 further includes
a controller coupled to the accelerometer to determine a direction of the
movement based on movement data provided by the accelerometer and to
compare the determined direction of the movement with a predetermined
direction to determine whether the determined direction relatively matches the
predetermined direction in order to execute the instructions.
[0050]  Referring to Figure 1, according to one embodiment, exemplary
system 100 includes one or more accelerometers 101, one or more controllers 102
coupled to the accelerometers 101, a motion related firmware 103, motion
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processor, a menory coupled to the processor, the nenory having instructions
stored therein, and an accel eroneter coupled to the processor and the nenory
to detect novenent of the portable device, where the processor executes

i nstructions fromthe nenory to performone or nore prﬁgﬁhgﬁ&%m&g%yser

confi gur abWe 2885(PHAE i n response to the detection of t venment of the
portable device. In an alternative enbodi nent, the exenplary system 100
further includes a controller coupled to the acceleroneter to determne a
direction of the novenent based on novenent data provided by the
acceleroneter and to conpare the determ ned direction of the novenment with
a predetermned direction to determ ne whether the determ ned direction
relatively matches the predetermned direction in order to execute the
instructions. [0050] Referring to Figure 1, according to one enbodi ment,
exenpl ary systdapempenenidds, adons pr werecapplication softieare 165-1¢4 Thsne or nore

controllers 10 r ] ' ted
firmvare 103, gn%?@%#@t%q%%g’gﬁ 8@%&%@%@%@%@3@§’¥%§F {"ﬁmglr%’ea conmponent
104, and one omotierbearipifithecpiriable devibe. wAltendtBialy] (hé.acddb@ometer Hllangyrat er 101
may be attached to . the, portabl e device, suc s, for_exanple, .a notherboard
o the por { abl BUSSEREEI RLER HamPORATG OF R BB eut G PR ATBE Py e
integrated W t hocalefintiédr 100 FRGMR MicGhted Hoth RRMIBE!F 1kPokiE8le dEREe. eXanpl e, the
accel eroneter 101 may be intégrated with a chipset of the portabl e device.

[0051] Accordi K51 odecerdingdd pehembadiraenicibe pecelsrameeter 100 is gble tadetect 0 det ect
a novenent inc ' ] %ﬁ@! | . - ratid o the portable
devi ce. The ac%é%gé}%%eﬁ?%r ﬂ%&l%%@?%{d@&r&%\%ﬁeéﬁ?ﬁo@a@gﬁﬁ@ﬂ {r’rlﬁal tiple

di nensi ons, whielcenhe aecelizetettn] 0 atiwr generetcanov@iengdath foe ptltipie of t he
portable devige. For exanple, the acceleroneter 101 ma nerate X, Y, and
Z axis accel gﬁ‘ﬂ%ﬂnsv H‘?"Eﬁ%ﬁ%% a:ﬁ?@‘”ﬁ@(%?‘@?%&ﬁcgf’gﬁ%em s that the
portabl e devi g&ideS FoP¥ARpld, ThdiCeleiohRetk T8Nfnay bARrASREVEAddE48s 101 maybe

i npl enented as those described in U S Patent .. 6,520,013, which is
assi gned acceleration information when the accelerometer 101 detects that the portable

device is moved. In one embodiment, the accelerometer 101 may be
implemented as those described in U.S. Patent No. 6,520,013, which is assigned
to a common assignee of the present application. Alternatively, the accelerometer
101 may be implemented using a variety of accelerometers commercially
available. For example, the accelerometer 101 may be a KGF01 accelerometer
from Kionix or an ADXL311 accelerometer from Analog Devices.

[0052] In addition, the exemplary system 100 includes one or more
controllers 102 coupled to the accelerometer(s) 101. The controller 102 may be
used to calculate a moving direction, also referred to as moving vector, of the
portable device. The moving vector may be determined according to one or more
predetermined formulas based on the movement data (e.g., X, Y, and Z axis
moving information) provided by the accelerometer 101, Certain embodiments
of calculations of a moving vector will be described in details further below.
[0053] According to one embodiment, the controlier 102 is responsible for
monitoring one or more outputs of the accelerometer 101 and communicating
with other components, such as, for example, a chipset (e.g., a memory controller
or a north bridge) and/or a microprocessor (&.g., a CPU), of the portable device.
The controller 102 may be implemented using a variety of microcontrollers

commercially available. For example, controller 102 may be a PIC 16F818
-9-



to a common assi gnee of the present application. Alternatively, the

accel eroneter 101 nay be inplenented using a variety of accel eroneters
commercially available. For exanple, the accel eronmeter 101 nay be a KGO
accel eroneter fromKionix or an ADXL311 accel eroneter f @mn@b%gg Devi ces.
[0052] | n WORWIWAOt he exenpl ary system 100 incl udes o e
controllers 102 coupled to the accel eroneter(s) 101. The controller 102 may
be wused to calculate a noving direction, also referred to as noving vector,
of the portable device. The noving vector nay be determ ned according to
one or nore predeterm ned fornulas based on the novenent data (e.g., X Y,
and Z axis noving information) provided by the accel eroneter 101. Certain
enbodi ments of cal culations of a noving vector will be described in details
further below. [0053] According to one enbodinent, the controller 102 is
responsi bl e f omicreesnirolarifiom Miksodhip.nSensrodlar iz mayhe integratasicwifiethonet er 101 and

conmuni cati ng ] C . . | pset (e.g.,
a nmenory cont r%%MF%&I‘?%%HQI'ngﬁﬁgﬁﬁ%%@%&%f@mﬁ@%(e%{;gg@égg“élgg%tﬁ (e.g., a
CPU), of the pestipdakstsdesh g for eXitapleandhimkd @ra nididbpraydser, iofife@oralled using a
variety ofmcrqcontrollers commercially avail able. For exanple, controller
102 may be a YF6FS818 -9 WO 2005/ 093550 PCT/ US2005/ 003599 m crocontroller
from M crochi PooSant F O bR erdtfOAinhEY, tﬁ@cdn%ﬁ&ﬂ@@%’a%ﬁﬁ;&k&te@%&h&r omet er
101. Alternatively, controller 102 maybe integrated with other conponents,
such as, for esempinents siagHussweh as, for expmple edinter-ICpbus; padd 4501 t abl e
devi ce. [00541. e ' rQl.l lcate with
ot her comoneﬁf@&?gneérfgggb S%Eg%thtgtsﬁ,%\%%gﬁte&%gahp e",g’ 8%1%@%@?%&“ O bus,
and an i nt err iférrupt, fer exbmnpleps padweretittefriye, Afonpsintetapiior 4 he control | er 102
generates an interrupt .exam {atr war e int erru&ﬁés sof t war e

»t r

oy T OF pl e, h
interrupt, or aom@amnﬁibp'gnwaﬁnb%?ﬁept@?w G SOEPPREHES: §

conponents, sugss asnotity NP RuchldMovéRerd Ol diditioR L eéntoWeN @ ARVement . In
addi tion, the controller 102 may
further calculate a moving vector based on the movement data provided by the

accelerometer 101. Further detailed information concerning the communications
between the controller 102 and other components of the portable device will be
described further below.
[0055) Referring back to Figure 1, motion firmware 103 includes one or more
pieces of machine executable code, which may be embedded within one or more
hardware components, such as, for example, controller 102 or a chipset (e.g., a
part of BIOS, also referred to as basic input/output system), of the portable
device. In one embodiment, motion firmware 103 may be stored in a read-only
memory (ROM) (e.g., a flash memory) of controller 102. However, the machine
executable code of motion firmware 103 may be upgraded by uploading a newer
version into the memory, for example, using a flash utility. The firmware 103
may be responsible for detecting any events that are generated in response to the
movement detection. According to one embodiment, the firmware 103 provides a
primary communications mechanism between controller 102 and other
components, such as, for example, an operating system (O8), of the portable
device. _
[6056] Motion software 104 may be responsible for communicating between
the motion firmware 103 and the rest of software components, such as application
software components 105-107, as well as the operating system. In one
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further calculate a noving vector based on the novenent data provided by the
accel eroneter 101. Further detailed information concerning the

comuni cations between the controller 102 and ot her conponents of the
portable device will be described further below 10055] R i back to
Fi gure 1, WH0y3pI% mvare 103 i ncl udes one or nore pigéggg%§§ﬁ%%ﬁine
execut abl e code, which maybe enbedded within one or nore hardware
conponents, such as, for exanple, controller 102 or a chipset (e.g., a part
of BICS, also referred to as basic input/output system, of the portable
device. In one enbodi ment, notion firmware 103 nmaybe stored in a read-only
menory (ROVM (e.g., a flash nenory) of controller 102. However, the machine
execut abl e code of notion firmvare 103 may be upgraded by upl oadi ng a newer
version into the nenory, for exanple, using a flash utility. The firmware

103 may be r esybodisient, thametiateoBverer§4 may beimplemented s apat géaver at ed i n
response to t t 'gg” C LN ' , the
firmware 103 %ﬁ%r\?l O%S?%HI’ ;S)lgcfﬁrfag’(r\f%} co h%%g‘gflo%g{lj%%%ﬁg’ﬂ?g%ﬁ ec!%l;én controller
1192t ﬁnd ot Pe[) letdsdﬁglje@_penaﬁﬁg s;gtenim% ags‘rt;e_ iﬁnpﬂeneenmalpif s‘m,glaamm04 'etgeﬂfgpérﬂmgsyst _eg} (OfS) :

o e portabl e device. on so re may, be responsi ble for
communi cati ng S%T%Wm?rﬁéﬂﬁﬁ‘f%ﬁgf F?rrﬁﬁ&’lnS{ei ORFrty 'ie@s'Payg'?epas of t war e
conponents, sygdt OF fRRPAPAACHRAButes Al pRI el %?&aﬁ%%&émllﬁ beds well as the
operating system In one -10 2005/ 093550 PCT/ US2 /003599 enbodi nent,

the motion sofWindews auaatingsysiem ifipp Mimsatofld Qiberppprating syfstems, sughas, er ng
system such fqar C | ripver, etc.
The operati ng%g%ﬂglg‘rﬁ ﬁaﬁi%y%iéﬁi}mnbaﬁngeﬁ{eﬁr%&eg ogngi!% ﬁﬂ %‘%ﬁ ﬁe%,?/a%éa;hﬁ;bp ’rée{;él ng
syst ens conmeredldirdeyoparating system, ntayralserbelimplemented. oper ati ng system may be a
Mac OS from Conmputer.. Alternatively, the operating system my be a
W ndows opergﬁ&#é].sygg%cﬁf%%%%ﬁ géﬁ'{e?&/ﬁ’ﬁ@o 'ertﬁfilﬁlﬁg% FBAR, such as,
ng; exanpl e, eferdNivHich fralbb HtifiA by RORBEGHAORL8 Y 07 IS hSh M Gohi®atk . @ Palm
, or a

component 104 may communicate the event to one or more application software
105-107. In response to the detection, the application sofiware 105-107 may
perform certain operations. The applications 105-107 may be a variety of
different applications, such as, for example, a browser, a word processor, a slide
presentation, etc. Certain embodiments of the operations performed by the
applications 105-107 will be described in details further below.
[0058]  Figure 2 is a flow diagram illustrating an exemplary process for
operating a portable device in response to an event generated by an accelerometer,
according to one embodiment of the invention. Exemplary process 200 may be
performed by a processing logic that may comprise hardware (circuitry, dedicated
logic, etc.), software (such as is run on a dedicated machine), or a combination of
both. In one embodiment, exemplary process 200 includes, but is not limited to,
detecting movement of a portable device using an accelerometer attached to the
portable device, and executing machine-executable code to perform one or more
predetermined user configurable actions in response to the detection of the
movement of the portable device.
[0059]  Referring to Figure 2, at block 201, a movement of a portable device,
such as, for example, a laptop computer or a tablet PC, is detected using an
accelerometer (e.g., accelerometer 101 of Figure 1) attached to the portable
device. In one embodiment, in response to the detection, the accelerometer may
-11-



real -time operating system may al so be inplenented. [00571 According to one
enbodi nent, in response to the notion detection event, which may be
notified by the nmotion firmvare 103, the notion software conponent 104 may
connunicatqwéhﬁﬁﬁggq} to one or nore application software 105-107. In
response to PAESdEr¥etion, the application software 105PEHFSHEYI035Y f or m
certain operations. The applications 105-107 may be a variety of different
applications, such as, for exanple, a browser, a word processor, a slide
presentation, etc. Certain enbodi ments of the operations perfornmed by the
applications 105-107 will be described in details further bel ow 100581
Figure 2 is a flowdiagramillustrating an exenplary process for operating
a portable device in response to an event generated by an accel eroneter,
according to one enbodi nent of the invention. Exenplary process 200 may be
performed by aggnettemeyewent dafh fortopdtipipdimensiopt (e Ra¥ .dndZeaxedi Meui try,

dedi cated | 0g] . | tC . Achi ne) ,
or & comi nat | SPFe fbe aSoATiE14cR I8, ek for i oo 1A G

i ncl udes, but basedoh thHeimoveadnt data prdeitiethy thg acoelecometer, Gh one gobddihée, devi ce

usi ng an accel grometer tached to. the .portable device, and executing

machi ne- execut ﬁ’ﬁﬁgeﬂ?&é’% BRYFIsH S&ﬁféf%‘BW%?OﬂﬁfP@afe@@pﬁPmle%i

configurabl e anFiFﬁk@ lg.nmr@@aﬁﬁbstﬁtﬁéﬂe&éﬁ@ﬁﬁ&ﬂﬁé&ﬂoﬁ!‘a&ieck%&diié‘b?ﬁﬁ?é of the
portabl e device. [00591 Referring to Figure 2, at block 201, a novenment of a

port abl e devi c@achisgeieouisble ede (g.ga apiplication Jofmar mayhe gredutedito gerfastl et PC, i s

det ect ed. Usi N0 Al A6 el ALAELE! udeP odhemABRELELATRER b, 1ol 0Ur e 1)

attached to the por ce. In ore enbodi nent, 1’n response to the

det ecti on, t headaneihga Wabipage, rey Othdr dpErad GBI HOBEHE FoEbihiER 005/ 003599
generate novenent data for nultiple dinensions (e.g., X, Y, and Z axes). In
response to the detection, at block 202, a direction of the novenent is
determ ned based on the novenent data provided by the accel eroneter. In one
enbodi ment, the direction of the novenent is determ ned by a controller

(e.qg., contr ol Dserminmng Orientation Based on an Accelerometer
[0060]  According to one embodiment of the invention, an accelerometer of a
portable device may constantly or periodically monitor the movement of the
portable device. As a result, an orientation of the portable device prior to the
movement and after the movement may be determined based on the movement
data provided by the accelerometer attached to the portable device.
[0061] Figures 3A and 3B are diagrams illustrating an exemplary application
that an accelerometer may be utilized according to one embodiment of the
invention. In this embodiment, and throughout the application, a tablet device is
used as an example of a portable device. But it is not so limited. It will be
appreciated that other portable devices, such as, a laptop computer, a personal
digital assistant (PDA), a personal communicator (e.g., a blackberry from
Research In Motion), a cellular phone, or a multimedia player (e.g., an MP3
player), etc., may also be utilized.

' [0062]  Referring to Figures 3A and 3B, initially according to one
embodiment, the portable device is in an orientation 301 having a page of
document 303 displayed within a display of the portable device. In the
orientation 301, the document page 303 is displayed properly from a viewpoint of
a user facing the display given the orientation 301, which may be detected and
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of Figure 1). In response to the determned direction, at block 203, one or
nore nmachi ne executable code (e.g., application software) nmay be executed
to perform one or nore predeterm ned user configurable actions, such as,
for exarrpl%V fdvancing a Wb page, etc. Ot her operations na¥ al so be
performed. VORI ng Orientation Based on an Accel er BREUSHOFHFEY
According to one enbodi nent of the invention, an accel eroneter of a
portabl e device nmay constantly or periodically nonitor the novenent of the
portable device. As a result, an orientation of the portable device prior to
the novenent and after the novenent may be determ ned based on the novenent
data provided by the accel eroneter attached to the portable device. [0061]
Figures 3A and 3B are diagrans illustrating an exenplary application that
an accel eroneter may be utilized according to one enbodi nent of the

i nvention. | n deisrmiradiydnmeseicrometar andraoghelier asseeiated prithdh pededicallytoabl et
device is useﬁF@%nﬁy exanple of a portable device. But it is not so
limted. It w € “'appreciated that other portable devices, such as, a

| apt op conput efop63] pedmnahe padiabletdaticasanstedfor éXable, accopdingoral

comruni cator (e.q., .a bla erry from Research |.n ti,on), .a cellular
phone, or a n&W%ﬁE&FSC%ﬁpéggrw}(‘é‘ §J1ds up yisa origptation %i’ Q’F@%}?elmetﬁﬂ' so be
utili zed. [ 006@LodRalabic 101 OFhidrkay sy dbchiothdfovettichi, ah kikpdse s ong 0 one

enbodi nent, the portable device is in an orientation 301 having a page of
docunment 303 dielestign.che opnteller (a.8d cepstadlpr 432 efffdgyse 1 may determineemovingt he

or Lent et o SO B Rl oSy AR QLS RAMBBE AT °, 1 oy
be detected anﬂmap;ﬁopﬂté?&ﬁﬁﬁﬁ@ﬂ%ﬂth@@ﬂmwﬁdwmﬁw ﬁmmnMﬁm an
cCoe oo o e GRS S ARAREIBL e b, SRS SHRERARS  accorci no
to a noving dbégatoned ¥id4n ibkEiniph ofBEiSullin: Mield? nithe RipisB Gith@bndBler t he
accel eromet er and/or accelerometer. In addition, the controller may further determine an

orientation of the portable device after the movement.

[0064] In response to the notification, according to one embodiment, the

orientation of the document page 303 may be adjusted in accordance with the

determined orientation after the movement, as shown in Figure 3B. In one

embodiment, the orientation of the displayed document page may be adjusted

after the movement to be relatively identical to the orientation prior to the

movement. As a result, even though the orientation of the portable device has

changed, the orientation of the displayed document page remains relatively the

same, particularly, in a viewpoint of a user facing the display of the portable

device.

[0065] In this embodiment, the adjustment of the orientation of the document

page 303 may be performed by a display driver (e.g., a video driver) that

transmits the displayed data (e.g., the document page) to a display of the portable

device. Alternatively, the adjustment of the orientation may be performed by the

original application softiware (¢.g., applications 105-107 of Figure 1) that

provides the document page 303 (e.g., a browser that provides a Web page or a

word processor that provides a page of a document). Note that the moving

direction 304 shown in Figures 3A and 3B is for illustration purposes only. Other

moving directions, such as those or a combination of those shown in Figure 5A,
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(accel eroneter 101 of Figure 1) may detect such a novenent. In response to
the detection, the controller (e.g., controller 102 of Figure 1) may
determ ne a noving direction based on the novenent data provided by the

accel er onet tify the appropriate conponents of the portabl e device,
such as, fi‘gérvzv@g@ﬁ%%%, nmotion software 104, and/or applPClASEYHA3Ys- 107 of

Figure 1. Such a notification nay be perfornmed via an interrupt or by
pulling one or nore registers of the controller and/or acceleroneter. In
addition, the controller may further determne an orientation of the
portabl e device after the novenent. [0064] In response to the notification,
according to one enbodi nent, the orientation of the docunent page 303 maybe
adjusted in accordance with the determned orientation after the novenent,
as shown in Figure 3B..In one  enbodinent, the orientation of the displayed
docunent page %‘ﬁwlﬁ‘ég%lﬂilﬁl?f‘%‘ﬁed- , Bhillop R Fighresdé ad 3B fhermovtable | dent i cal

to the ofi ent gy ipFdiflkd e ih 08 de FBUIBRARS lludFarfdn ks ol CThefagly ¢ he

orientation of the portable device h changed, “the orientation of the
di spl ayed docudesire maygee rotatedi movedsn peiallel) gr & ¢ombinzgion of pethor pultiplé y, in a

vi ewpoi nt of ajuser. faci,ng_the display. of the portable device. [0065) In
this enbodi menfl, eﬁﬁsmaadﬁddlg%‘ﬁf’%égﬂfﬁél rientation of the docunent page 303

may be perfor npd66ly aFﬁﬁx@mmﬁBviraﬁgraﬁﬁu@smaﬁﬁgmieiﬁﬁlplur'fpﬁ@ss@mf transmts
t he displayed data (e.g.., tg§ docunent page) to a display of the portable
devi ce. Al t er nESOTigRtINg a displaysd documenhhasess o dikacselerometar; asROTHING I H&%er f or med by

the original SRRGGEIITRINGA Tl ey pRREL 0D HE pHifmkATy Al Figure )

that provides the docunment page 303 L br hat provides a Wb
page or a wor propessingdogic thatmaay eomaprise bardwatggiecuisfy, dedicatedlogic) stcNot e t hat t he

noving direct] 0 0 |.n_Fi B i or. i || ration
pur poses only. éogﬁ]ager éu%%sﬁadn&nrae%tﬂicgﬁég%g@g%, grsa %@6@13{“8%1 Oggi%hgrf nati on of
t hose shown i noitd @rbiodirhéhut, exéBiplAy ROEs¢ HHBREAdE Ut US2E 0imdifed 3G FBtectiryy al so be

| npl ement ed. Fr%%%prgéﬁt o? 2 pgrrga%wdeivgce I1:1|s gtax?gcc%fbe\ro%]eqer%%hcﬁeg ?o %rpgga llee
device, determining an orientation of the portable device after the movement
based on movement data provided by the accelerometer, and displaying an image
on a display of the portable device according to an orientation that is relatively
identical to an orientation of the image prior to the movement.
[0067]  Referring to Figure 4, at block 401, a movement of a portable device
from a first orientation is detected using an accelerometer attached to the portable
device. In response, at block 402, a moving direction is determined based on
movement data, such as X, Y, and Z axis information, provided by the
accelerometer. In one embodiment, the determination may be performed by a
controller coupled to the accelerometer (e.g., controller 102 of Figure 1). The
moving direction may be determined according to one or more predetermined
formulas. At block 403, after the movement, a second orienfation of the portable
device may be determined based on the movement data provided by the
accelerometer. At block 404, an orientation of a displayed document page may
be adjusted based on the determined second orientation. In one embodiment, the
orientation of the displayed document page may be adjusted such that the
adjusted orientation of the document page is relatively identical to the orientation
prior to the movement, particularly, from a viewpoint of a user. Other operations
may also be performed.
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device is rotated left in 90 degrees for the illustration purposes only. The
portable device may be rotated, noved in parallel, or a conbination of both
or nultiple dinmensions and in any noving step sizes. [0066] Figure 4 is a
fl ow di agr %% ating an exenplary processor for regrientin

di spl ayed 3@%% ﬁ%é%ased on an accel eronmeter, according® Fyﬂgﬂﬂwngﬁﬁodlnent
of the invention. Exenplary process 400 may be performed by a processing

| ogic that nay conprise hardware (circuitry, dedicated logic, etc.),
software (such as is run on a dedicated machine), or a conbination of both.
In one enbodi ment, exenplary process 400 includes, but is not limted to,
detecting novenent of a portable device using an accel eroneter attached to
the portable device, determning an orientation of the portable device
after the novenent based on novenent data provided by the accel eroneter,
and di splaying an image on a display of the portable device according to an

orientation t hmspiaﬁggejlﬁz%ﬂﬁigges afcaq%duﬁ@ht BRedbn O AeHGbhewgr Of the image

prior to the nbvenen eferring I gure a ock 401, a

movenent of a [98labl écm;dmgéo amwmbodlmnt erth@nw@utnoo,rm ascdevmeteed Usi ng an

accel eroneter att I rLeSR at block 402, a
% ﬁg us%g td geté g@ o%a pgﬁ\'i)lg Jevi n(fenaé ng ?Rﬁ%

novi ng di recti on term ne noverne 'y as X, Y, and Z
axi s informati whetharaqaagdetﬂdwm‘eﬂn@r nﬁﬁgeeh@,ﬂﬁmisﬁp(ﬁ’yedl Fiomemplép@mﬁw nt, the

determ nation erforned .b ontroller coupled to, the accelerorreter
(e.qg. controlP@%b%ﬁf%GPlsﬁP%‘{Fﬁéeé) i) Hﬂa@FFB be determ ned
accor di Ng 10 Ofechbn, W&cﬂéﬁﬁﬁi@hﬁ?'&%ﬂ UK Ao PSmenMbndhplikartti3. after the
novenent, a second orientation of ortable device naybe determ ned

based on the mmaw@sﬁapamgéermemspoammdﬁm@nofmp bl ock 404, an
orientation of a displayed document page may be adjusted based on the
det erm ned second orientation. In one enbodi nent, the orientation of the

di spl ayed docufod6®] paﬁwmma@mhmmhmgbxbimtaryhevelmﬂy:ﬁaed orientation
of the docunent i S re at i i.dentic to the orientation prior to
t he novenent, ﬂf"gg‘d{? VIGE i H‘P?’Xéﬁilg?d\;?g%gﬁﬁﬁ‘ﬁfplﬂ?ngaamro g‘?i“ﬁ??‘ % operati ons
may al so be peé&@fdﬁ@io one embodiment of the invention. For example, referring to Figure

5A, a first page of document is displayed on a display 507 of the portable device

500. When the portable device 500 is moved in certain directions, an

accelerometer (e.g., accelerometer 101 of Figure 1) attached to the portable
device 500 may detect such a movement. In response to the detection, the
accelerometer may notify, via the associated controller, firmware, and/or OS,
other components such as application software, particularly the one providing the
first page of document being displayed.

[0070] In a particular embodiment, the accelerometer may notify a controller
{e.g., controller 102 of Figure 1) including providing the movement data (e.g., X,
Y, and Z axes). The controller and/or the firmware may calculate the moving
vector of the movement based on the movement data provided by the
accelerometer. Thereafter, the controller may signal other components, such as
motion software component (e.g., motion software 104) and/or the operating
system. The motion software and/or the operating system may compare the
moving vector with a predetermined direction to determine whether the moving
vector relatively matches the predetermined direction, for example, based on a
predetermined threshold.
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-14 WD 2005/ 093550 PCT/ US2005/ 003599 Displaying D fferent Pages of a
Docunment Based on an Accel eroneter [0068] According to another enbodi nent of
the invention, an accel eroneter maybe used to detect a novenent of a
portabl e devi way to trigger whether a page of docunent or inmage nmay
be displaygﬁ¢&§gﬁgg§%nple when a portable device is mbYEYSPEY3, sudden
nove) towards a predeterm ned direction, the accel eroneter nmay detect such
a novenent and application software may display a particular page in
response to the detection of the novenent. [0069] Figure 5A is a diagram

Il lustrating exenplary novenents of a portable device that maybe used to
trigger displaying a page of docunent, according to one enbodi nent of the

i nvention. For exanple, referring to Figure 5A, a first page of docunent is
di spl ayed on a dliﬁlaﬁﬂ507 of the portahle deVIéﬁﬁ 500., When the portable

device 500 is MW ers grbadientdhe profetermyped g the wb@l ,
accel eronet er I QH@& e 500 may
detect such a g%e%é%tgh%rﬁgs?éé%gws% to te%& et ect |eg€1‘;ﬂ1ﬁ acgel eronet er may

notify, via theodsgsmbleauealummtmﬂcbemchra senmhwymagnbﬁmﬁ@ﬁpd basethen
conponent s such..as |l catlon e rovi ding the
first page of Hg%fﬁ?gﬁf eélaﬁs@m&f pdrf%%:f%]w cgli’lg‘éﬂnbodl nent ,
the accel er omF@fexmlwﬂielséﬁsltﬁn@@ﬁ Hetile déﬁcegmaylmliﬂé&hﬂ Whenlifié 204 Fi gure
1) including prOV|d|ng t he novenent and Z axes). The

control | er andheme/PHiceveshuRN 2MREINE P féunéﬁ%,%%: Wﬁ"g" R/‘Ecaﬂl@m)@?e»t he
movenent basedegn Ea?ufméf%%ﬂﬁuﬁﬁf ﬁleFﬂ'oﬂngﬁ%Qé’mﬁfﬁcluﬁQEﬁ{ %iﬁ’]

Thereafter, the controller conmponents, suc m)t i on
sof t war e corrpomdhge(ndygﬂtprmwmn‘myf\lmvemﬂmzb)ﬂclemdirdr t he oper at| ng system

The notion sof angdlor the o a om th novi ng
vector with a EWéﬁteﬁﬂéhﬁEd"’mgr"é 'E?i?tltvglycﬁ'ﬁ %@}{ﬁ . '"‘P‘?fl i ng

vector rel ati veleyassRiatddepplidation seftieiremay bedottlisde Ei teponsé, Bie B¥cigide, based on
a

application software may perform certain operations, including displaying a
second page different than the first page on the display.

[0073] In one embodiment, the second page of the document may be a next
page or a previous page of the document. The document may be a word
document produced by a word processor, such as, a word processor from
Microsoft Office. Alternatively, the document may be a Web page presented by a
browser, such as, Internet Explorer from Microsoft or a Netscape communicator
from Netscape Communications. Further, the document may be a slide
presentation, for example, presented by PowerPoint of Microsoft or by Keynote
of Apple Computer.

[0074]  Referring to Figure SA, the moving directions may include a moving
direction that is parallel with a surface' of the portable device (e.g., a display
surface 507 of the portable device) as shown as directions 501 and 502,
Alternatively, the moving directions may include a rotation of the portable device
with respect to an axis parallel with an edge (e.g., edges 505 and 506) of the
portable device, as shown as directions 503 and 504. Furthermore, the moving
directions of the portable device may be a combination of the above directions.
For example, the movement may be multiple dimension spin with respect to a

corner of the portable device 500. Other types of the movements may be utilized.
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predeterm ned threshold. -15 WD 2005/ 093550 PCT/ US2005/003599 [0071] In one
enbodi nent, the predeterm ned direction and the threshold (e.g.,
sensitivity) associated with the predeterm ned direction rmay be user

conf i gur abl ' er interface. Such a sensitivity may be configured
based on d‘??}%"r%@%syprofi | es associated with the portabFETHSWYRE 4 gi ven
time and place. For exanple, the sensitivity of the portable device may be
different when it is at a hone/office versus on a noving platform(e.g., a
car, atrain, a ship or an airplane, etc.) In a further enbodinent, the
portabl e device may include a nechanismto intelligently filter out sone
"noi sy" novenent background. [0072] If the noving vector relatively matches
the predeterm ned direction, the associated application software may be
notified. In response, the associated application software nay perform
certain operat [78, i Aigueedbhis adliagem jilusaating asexenglapagevenent ef&nt t han t he
first page on i I t econd page of the
docunent may bég{'g“blr%e%tgi cggié'é{élggrgggs%ﬁ%g{lk%aﬁ&%g%ﬁ?ﬁ%ﬁg?g%%gﬁeﬁt. The
docunment nmay bsgccardivgid an dibernabrtenthodicheatef thyinveminnd Ipthicantedimers thd as, a

word processor fr Mcrosoft Ofice. Alternativel e docunment nmay be a
Wb page preseﬂ?@g%‘”&eggﬁ%%hep 0 ASUPPOTHAg : a"é;ﬁi&“@ﬂ&‘@b M crosof t
or a Netscape giNeAdNGERMhre rfikhp Wehis HRARAENNRCE 841 AhFbe fhhRi as t Ne
docunent may be a slide presentation, for exanple, presented by PowerPoint

of M crosoft oin#&idefaiinmoede. Whemp suddecénres is epplicido thesuppordng sunigea o Fi gure

5A, the noving<gy | ' 115k ' | ' tls parallel
with a surfac esgjl’ ﬁ?&gh%%ff?%%}%dsgsgﬁ’%gﬂl?@%&tﬂ%sugﬂg%ﬁ% is&ﬁtrssgc%ﬁ 07 of the
portabl e devi cajddasfosteanty espravidetty owsr abling ttek sbpphrtingduirfacsat i vel y, the
nmovi ng directi may _i ncl ude, a, rot ati.on the portahl e device wth
respect to an ﬁ@?@ paP%\TeF@nSWDFtHe8??3&38%0%%?@‘:‘@08@@@93]%5%2@ 506) of the
portabl e devi CgyceRfoniid WRachsd i the pbitMNSdRR3 531 ¢ha9Qdtectiubl HE6siMa8en.t he MOVI Ng

In response to the detection, the accelerometer may notify, via the firmware

and/or the controller, etc., the associated application software. In response, the
application software may display a next page, a previous page, or a specific page
of the document, which may be user conﬁgurable via a user interface. It 1is
particularly useful when the portable device is placed on a desk and hooked up
with a presentation projector. A user who is doing the presentation may simply
tab on the desk to advance a next page of presentation without having to press a
key of a keyboard (e.g., the “Enter” key or the space bar) or a mouse of the
portable device.

[0077)  Figure 6 is a flow diagram illustrating an exemplary process for
presenting a document based on an accelerometer according to one embodiment
of the invention. Exemplary process 600 may be performed by a processing logic
that may comprise hardware (circuitry, dedicated logic, etc.), software (such as is
run on a dedicated machine), or a combination of both. In one embodiment,
exemplary process 600 includes, but is not limited to, displaying a first page of a
document on a display of a portable device, detecting movement of the portable
device using an accelerometer attached io the portable device, and displaying a
second page of the document different than the first page in response to the

detection of the movement.
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directions of the portable device nmay be a conbination of the above
directions. For exanple, the novenent maybe nultiple dinension spin with
respect to a conmer of the portable device 500. Other types of the novenents
may be utilized. -16 WO 2005/ 093550 PCT/ US2005/ 003599 1&9%7 hﬁﬁhg e 5Bis a
di agram i | VOIM493¥Y an exenpl ary novenent of a portable dévice that may be
used to trigger displaying a page of docunent, according to an alternative
enbodi ment of the invention. In this enbodi nent, the portable device 551
maybe placed on a supporting surface 552. In addition, the application
software running within the portable device 551 may be configured as in a
"default" node. Wien a sudden force is applied to the supporting surface
552, the sudden force causes an oscillation of the supporting surface 552.
The sudden force may be provided by a user tabbing the supporting surface.

[0076] In respldf? t oRefemingde Figuen 6.ahbloek 6Me 2 mipypdentioh g petistledevigs2, an
| ter | : | ' t

oscrl Latton. 1§ GbRERSthiddar BECIRRRCER fiaclEd oy ot PUVRE BiEdtlEHo0
via the firmwathedetestibhpat bldek 602 movihgdirectibn of the Imevernetds ddierehimggpl | cat i on

ft o _th i cat,i ft i spl ,
revi ous page. S G B mev et g ot et RmEh i By ok g e o
confi gurabl e Vixds ifdmetion. Th @hé abBodimbnt ﬁxenﬂﬂl;rh%icﬁiébﬁfdﬂiam&ﬁnnﬂéﬁn t he

ooke

portabl e device is placed on a desk and h up with a presentation

projector. A ukkthe aiseciated gtipler and/os thesssncrateddirmyape. sathipgk 603aiiion t he desk
to advance a n %-P:B?e‘a %ﬁﬂﬁ':@t" < \M | key of a
keyboard (e. g.‘?gf e 'Evnl{%glffﬁ]l%ey 0 (%]%gh(\éﬂplrgi(;hgvﬂﬁr ngreg%l{)%%ﬁégﬁg dat he

port abl e devi cdirecfi@d 7If }o, i blocle6®t, asodiateld epplitatamr safiwiatd hesitgrexecutgd an exenpl ary
rocess for resentin ocunent based on an.accel er.oneter a rding to
gne enbodi menltoWl rﬁi‘ﬂﬁ’gﬁaﬁk‘/‘ ﬁ‘t’lf’%ﬁa.‘vu%(ae F%&?Og?é%%‘&?ng%’%%@ﬁ’%ﬂf or?red by
a processi ng | Rgkdpondeh@thldBRG08 P EprfiRativtl sdpver: digildys disédodd paedbifeid ed | ogi c,

etc.), software (such_as is  run _on a dedjcated_machine), or a conbination
of both. In ondocumsaiglitierent than the first page. Other operations may also be performed.

Navigation Applications Based on an Accelerometer

[0079]  According to another embodiment of the invention, an accelerometer
may be used in a navigation application. For example, a portable device having
an accelerometer attached therein may be used as a navigation tool to navigate a
relatively large object or document that normally cannot be displayed entirely at
once within a display of the portable device.

[0080]  Figures 7A and 7B are diagrams illustrating an exemplary navigation
application based on an accelerometer according to one embodiment of the |
invention. In this embodiment, a portion of a map is displayed initially as shown
in Figure 7A. The map normally cannot be displayed entirely as a whole within a
display of the portable device 700 with a certain detail level. For example, when
a user *“zoom in” on a map, only a portion of the map can be displayed within the
display. As the user navigates throughout a first portion of the map, the user may
wish to gradually navigate into a second portion of the map from the first portion.
[0081]  According to one embodiment, a user holding the portable device 700
may move the portable device 700 towards a direction that the user wishes to
navigate, for example, in accordance with direction 703 (e.g., northeast direction

as an example). In response to the movement, an accelerometer attached to the
-18-



exenpl ary process 600 includes, but is not limted to, displaying a first
page of a docunent on a display of a portable device, detecting novenent of
the portable device using an accel eroneter attached to the portabl e device,
and di spl ayy ond page of the docunment different than the first page
in responséhp%mgwg%ggetection of the nmovenent. -17 WO 2063153H58ep599
PCT1US2005/ 003599 [0078] Referring to Figure 6, at block 601, a novenent of
a portable device is detected using an accel eroneter attached to the
portabl e device. In response to the detection, at block 602, a noving
direction of the novenent is determined based on the novenent data provided
by the acceleroneter, for exanple, X Y, Z axis information. In one

enbodi ment, the noving direction may be determined by the associated
controller and/or_the associated firpware. At block 603, it is determ ned
whet her the noRAriabledievise {9bmay deteqt sucd aymonement sThe aspalerametermard  directi on.

If so, at blo i a | catd Q. L | W t hin
t he portable ?geﬁgéelmﬁgéﬁ% dg&ggﬁ'égpga%@ %?‘R‘S%%cuné’ﬁ? Bﬁil %%F%%gﬂ?@pnot i fied.
I n response, afimavebf 156 portabiedeviel iThanssociatedtontmiler aiddp|famsas mgcond page

f the d i ff t than the first . Oth £ | b
berformed. . NeRAUR bR Itdtn sAdoLnb Ehe Bk tasrira PR EmeRaRe, © °° ¢
According to asevided byt asiciRstheter nditiCore vt @itré fRdetaiminerRMileet er  may be

used in a navi,afltlon application. For exanple, a portable device having an
accel er onet er Haoreadige thegertrelies apd(pr fymwase may sommynigaty e BOVIRG 0l t 0 navi gat e

entirely at  ohncHh b Rkodked BINCRh kbl Flornf BOTN0) *Fi ur es 74
and 7B are diagamns illustrating an exenplary navigation application based
embodi mont o WP on P HaH SPHLEH SRHT ARy ASFPYRe e s 1 n Figure
7A. The map nogdadd of themap baded ofl ifrheweldiestion, %ﬁdﬁr%sdiﬁaﬂdépﬁﬂ/dﬂ thin a
di splay of the paortable device 700 with a certain _detail |evel. For exanple,
when moving acceleration data provided by the controller and/or firmware. The

application software then displays the second portion accordingly. As a result,

the user does not have to press and/or click a button in order to navigate other

portions of the map. Note that the moving direction 703 is shown for the

illustration purposes only. Any other directions may be applied.

[0083] Inone embodiment, the second portion of the map may be displayed

via a transition from the first portion. That is, multiple intermediate portions

between the first and second portions may be sequentially displayed to form a

transition from the first portion to the second portion. As a result, the second

portion “comes into” the display of the portable device gradually. According to

one embodiment, the transition from the first portion to the second portion is

displayed as if the user moves the portable device on a relatively large map, while

the map remains steady. In this embodiment, the transition is displayed as if the

user holds the portable device as a magnifier to navigate a large map, a large

newspaper, or a Web page, etc.

[0084])  According to a further embodiment, certain movements may be used

to “zoom in” or “zoom out” on the displayed page. For example, while a

movement parallel to a surface (e.g., a display surface) of the portable device may

be used to navigate different portions of the displayed page, a rotation of the

portable device may be used to zoom in or zoom out on the displayed page, which
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a user "zoomin" on a map, only a portion of the map can be displayed within
the display. As the user navigates throughout a first portion of the map,
the user may w sh to gradually navigate into a second portion of the map
fromthe fi r8t grtion. [0081] According to one enbodinent, a user hol ding
the port abl'ECdW"¥3%%00 nay nove the portabl e device 786TUSHYIHSSY
direction that the user wishes to navigate, for exanple, in accordance with
direction 703 (e.g., northeast direction as an exanple). In response to the
novenent, an accel eroneter attached to the -19 WO 2005/ 093550

PCT/ US2005/ 003599 portabl e device 700 may detect such a novenent. The

accel eroneter may provide novenent data (e.g., X, Y, and Z, axis
information) to a controller and/or firmvare of the portable device. The
associ ated controller and/or firmvare may calculate a noving direction

and/ or novi ng iy ekateeths aesetution of the displagerbpage d Berexawpley & vsed may tifth
accel eroneter, ' . O ] £.0 I ereafter, t
controller and’hgi’b??orll%g\%rlée% aﬁa@%&%@?éﬁ@?@&“@o@%gﬁggﬁ%;& iON o t he
associ at ed apphkwaptd momsiaf Otkber endvitgt ditestiondy suelnbd thogerar\ai cdinbihatibeof map. [ 0082]

In response, the applicatjon software may..determ ne the second portion of
the map based sq@gm#wefq,myi ,beﬁ'ﬁ}? di stance, and/or noving
accel eration d flﬁ)ﬁsﬁof OWceGdinBYo heltfthdr QbbatheR, tiRAEhRIqued dedUiHel abdRe
application software then Q|SBIays t he second portion accordingly. As a

result, the uBeybebied ima ality epyironmenty dn one embasiimentpig allews 4 wseor der to
navi gat e ot her i ] . vi.n Lrection 703 is
shown for the t°| Pl%etar%g@?rgﬁe%%@%gp%b%&lgﬂéy%ﬁcg%a' P ec':fcﬂi" (E%ds: may be

appl i ed. [ 0083tontiallable windoad ntventirtudl bealisyciermpel dgtabiake. OFor@karhple, aiiser may be

di splayed via a,iransition fromthe firs ortion, That is,_nmultiple

i or medi at o pBAIEE( bR aneruy prdses ek e bar P AT po e
sequential |y dpsiichliBd tive of Bird® BmensiHaBbiniagd Br SUjeuNdhthast b FtheAREL I ON to the
second portion. As a result, the second portion "conmes into" the display of

the portabl e d®gikeintgp yiatugl reglity game ppficpgAeeerding to another embodiment, a user
may perform an inspection of an image panorama where the view in different

he

directions is provided by multiple cameras pointing outward in different
directions from a single location.

[0086]  Figure 8 is a flow diagram illustrating an exemplary process for
navigating an image based on an accelerometer, according to one embodiment of
the invention. Exemplary process 800 may be performed by a processing logic
that may comprise hardware (circuitry, dedicated logic, etc.), sofiware (such as is
run on a dedicated machine), or a combination of both. In one embodiment,
exemplary process 800 includes, but is not limited to, displaying a first portion of
a document page on a display of the portable device prior to the movement, and
displaying a second portion of the document page different than the first portion
on the display of the portable device if the determined direction of the movement
relatively matches the predetermined direction.

[0087]  Referring to Figure 8, at block 801, a first portion of an image (e.g., 2
portion of a map as shown in Figure 7A) is displayed on a display of a portable
device. The image may be a part of a panorama image, a virtual reality image
database, a three dimensional image database, or an environment formed by
multiple camera inputs, etc. At block 802, a movement of the portable device is

detected using an accelerometer attached to the portable device. In response to
220



one enbodi nent, the transition fromthe first portion to the second portion
Is displayed as if the user noves the portable device on a relatively large
map, while the map renmains steady. In this enbodinent, the transition is

di spl ayed ' user holds the portable device as a nagnifier to
navi gat e a%f%?%@%%@g, a large newspaper, or a Wb page?cﬁ@%ym?ﬁ8§%]
According to a further enbodi nent, certain novenents naybe used to "zoom
in" or "zoomout" on the displayed page. For exanple, while a novenent
parallel to a surface (e.g., a display surface) of the portable device may
be used to navigate different portions of the displayed page, a rotation of
the portable device may be used to zoomin or zoomout on the displayed
page, which -19 WD 2005/ 093550 PCT/ US2005/ 003599 may change the resol ution

of the displayed page. Faor exanple, a uyser, may tilt up the portable device
as a way to zp@ﬁﬂé"ﬁ?u%ﬁm%;81%?44m8‘6¥kﬁg¥?@°ﬁb?qag’ﬁiaéed3@§?d;@‘§§ a way to zoom
in. O her novipgvdi ggt% é’XW%d%aﬁé‘ﬂﬁﬁmQﬁoﬂrpd%mdm@%@n of those shown

in Figure 5A, may al s utilized. [0085] According to another enbodinent,
t he techni quesaaelsomeired Irngneembodiment én tespanse to the déteetion) theeal ity

environment. | n gne enbodi t,. ..t all user use.ihe accel eroneter
equi pped port abi eg)ﬂl%eﬁrgggn%g\%ecagéogisaﬁg c%\é\&?lgeﬁ f"%‘ﬁ%ﬂ#&%ﬁﬁ% Ir&feabl e W ndow i nto
a virtual real ibyerhénbgsta dThatvmtellerfand/of RANPLR ma¥ cale@late thomdiiag t he tabl et
can turn around and ﬁee thﬁ@vi ew | ooki ng baCk'Wardqi frgga position in a two
or three di mendiresHian bassd ge themoyisment daips i Alfeaatively, the calglatipngfthe\g) ks into a

virtual real ity gRBRiSHRa haydepertinltd byt 4 disinet o te PoRhble Bovialr  TRY
g he vi er ent

performan inspectron of an’i nage panofama where the viéew in di
directions is pichas,derexamplethe impition seftveare somponent 1 of Figuee Handionthé f er ent

directions fr o 25l0l e LeAALH O LORRSIAEISNBA S delort L AN T am
illustrating a exeﬁp Ary Cprocess fof - havigating an 1 nege based on an
accel er onet er , intage 4 dispigyet based on chdudzthnmivet nafving diectionv dabhen. Exenpl ary

f ed . ' | ogi .
process 800 nagmgoedh%gﬁt, 1%%% nlgt)éngecfl)artg S«?%Sﬁs”o% the? l%lla%e may be displayed that
forms a transition from the first portion to the second portion. The second
portion is displayed as if the portable device is moving while the displayed image

remains steady. Other operations may also be performed.

Gaming Applications Based on an Accelerometer
[0088] According to another embodiment of the invention, an accelerometer

may be used in a gaming application, where the accelerometer may be used to
detect a scene change during a video game running within a portable device.
[0089]  Figures 9A and 9B are diagrams illustrating an exemplary gaming
application based on an accelerometer, according to one embodiment of the
invention. In this embodiment, as an example, a user is holding a portable device
900 as a steering wheel as if the user is driving a vehicle facing a first scene 901.
As the user moves (e.g., turning) the portable device towards to a direction, such
as, for example, direction 903, the displayed scene may be changed to a second
scene 902 as shown in Figure 9B.

[0090]  According to one embodiment, when the user holding the portable
device 900 move according to the direction 903, the accelerometer attached to the
portable device detects such a movement. The accelerometer may provide

movement data (e.g., X, Y, and Z axis information) to a controller and/or
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that may conprise hardware (circuitry, dedicated logic, etc.), software
(such as is run on a dedicated machine), or a conbination of both. In one
enbodi ment, exenplary process 800 includes, but is not limted to,

di splaying a first EOFtIOﬂ of a docunent page on a display of the portable
devi ce pri oVORYWMEhpvenent, and displaying a second BEFHUSYRSBBE5he
docunent page different than the first portion on the display of the
portable device if the determ ned direction of the novenent relatively

mat ches the predeterm ned direction. [0087] Referring to Figure 8, at block
801, a first portion of an image (e.g., a portion of a map as shown in
Figure 7A) is displayed on a display of a portable device. The inmage may be
a part of a panorama image, a virtual reality inage database, a three

di nrensi onal inmage dat abase, or an environnment fornmed by multiple canmera

i nputs, etc. Aﬁanmcbfﬂﬁﬁpﬂdﬂnﬁﬂéueﬁﬁﬁ@ﬁOdhEdpmmnﬂbtammmﬁnnwmemmﬂetected
usi ng an accel erg ter att hed t.o the .portabl e device. sponse to -20
WO 2005/ 093550 AT SR BEGEFEEE bae.on it wofspsht B mrvideg "2 novi ng

direction is c&dcsluio&teesi @a@%e@ﬂniobepredmatﬁmﬂtfomﬂ@s (Bhefbafter)éheY, and Z axis
I nf or mati on) prOV|ded by the acceleroneter. In one enbodi ment, I n response

to the detect i efntrofierand/or Semwasmaycomepgicatethe meviag duestionaad/obmoviag| er
and/ or fi rmr&sﬁ%éeh)rta%%lerﬁmﬁetgﬁ%aage fefed g}; ﬁﬁa‘ﬁokﬁéﬂ?m/ﬂ%@ firmare rmay

cal cul ate the noving rection erren er natively,
the cal cul ati oaurdltlypmviding/ﬂmgarderect Il on may be performed by other

conponent s of portabl e de suc exa ,_the notion

sof t war e corrpowéﬁy it“’ES’quEF% eegafn%wpﬁpa%{o,qéoﬁw 4?%'@9’5%% of the
portabl e devi cgaco scBhesthhSRfne BasSESHOME nﬁﬂﬁig'dit@cﬁtfn, h{wmgldme iafdMdt spl ayed
based on the determ ned noving direction. I n one _enbodi rrent multiple

i nt er nedi at e pmommsﬁgce%ﬁratm@m\ﬁ%ﬁjéwmwowsﬂﬁﬂ@yéanwm ¢ BHRIBE 3 t ranS| tion
fromthe first ﬁtio?ﬂ%oﬁ%gn{ehﬁ%? @9 tﬂé%&dnﬁ%cen-g% ‘}Féu!lto
evic d| S

di spl ayed as |? e porta I'S novi ng ayeé |nage
remai ns st eadyuseﬂldm mobipe & pressandioy chchl&abtb*Bnmmoﬁder tmmhange a scene of the

game. Note that the moving direction 903 is shown for the illustration purposes

only. Any other directions may be applied.

[0092] In one embodiment, the second scene of the game may be displayed
via a transition from the first scene. That is, multiple intermediate scenes
between the first and second scenes may be sequentially displayed to form a
transition from the first scene to the second scene. As a result, the second scene
“comes into” the display of the portable device gradually.

[0093] According to a further embodiment, certain movements may be
detected as a way to accelerate and/or de-accelerate the driving vehicle. For
example, the displayed scene may be changed to show an acceleration of the
vehicle when the portable device is tilted up (e.g., similar to stepping on the gas).
Similarly, the displayed scene may be changed to show a de-acceleration of the
vehicle when the portable device is tilted down (e.g., similar to stepping on the
brake).

[0094] In addition, an accelerometer may be used to detect whether a
movement of the portable device exceeds certain thresholds. If so, one or more
predetermined user configurable actions may be performed. For example, during
a driving game, when a user drives the vehicle off the road, a warning message

may be communicated to the user for such an indication.
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Gam ng Avplications Based on an Accel eroneter [0088] According to another
enbodi nent of the invention, an acceleroneter nmay be used in a gam ng
application, where the accel eronmeter may be used to detect a scene change
during a viqio game running within a portabl e device. 0089%)Ei ures 9A and
9B are di agt@M»™M¥Wstrating an exenpl ary ganing appl i ESTUSHOBAE®E on an
accel eroneter, according to one enbodi nent of the invention. In this

enbodi ment, as an exanple, a user is holding a portable device 900 as a
steering wheel as if the user is driving a vehicle facing a first scene 901.
As the user noves (e.g., turning) the portable device towards to a
direction, such as, for exanple, direction 903, the displayed scene may be
changed to a second scene 902 as shown in Figure 9B. [0090] According to
one enbodi nent, when the user haol ding the pohégble devi ce, 900 nove
according to t HO98] r e Figuss 9candi1QB ate diagrams skating an X FBAlaNHSAHBE port abl e
devi ce detects : t : | enent data
(o g Xy, aappiGRsh U ecool e Rl BB oo o e o T

2005/ 093550 PCivesRo03n 603aedithentpaveseeisdibldiga putabkelevicd baviogan The

associ ated controller andior firmwvare. nma alcpl ate .a povi ng direction
based on the nﬂ%#é%?e%g{uggﬂjr%%% aﬁ??‘ﬁ%‘”ﬁ%e&(?g?g% t 87 ,Shcﬂ'&lﬂg one or nore
predet erm ned fFggufeil 02§ wheh e k&t irtludel B eoadcafved @ kg tha RSty & refjifdMar € nay
comuni cate the npving .direction _and/ or mvin di stance or acceleration to

) g
the associ at ed aHesiFcHRSVhecl tq @ﬁ_%@ﬂ@%@?ﬂ_ﬁimis?y%ﬁh?@ﬁ@-l $0provi di ng the
game. [0091] | c&ﬁé&ﬂaaeaﬁa&ﬂae t&&@pegarﬁpeéﬁ&a&lw B0 o' WRUndgher m ne the
second scene of the game based on'the noving direction, noving distance,
and/ or  novi ngpextabi¢ avicei(eg., thestaedregiwheel) ins beanriimetl henordingly end Whethevar e.  The

gam ng application.software.then. displays the second scene accordingly. As
a result, the S%aggf’é%a?mﬁgv ‘StaBE‘g’P%%% and/or click a button in order to

change a scene [g096]} he If @@ Riectidtikat tiatiminpeofMBy/porabRidetict isaidt fidedicz shown for
the illustration purposes . . oo
not turned enough, the associated gaming application software may perform

certain predetermined actions. For example, the gaming application may generate
an alarm to the user, such as, for example, a vibration of the portable device or an
audio alert, etc. In addition, an off-road scene may be displayed. If it is detected
that the user does not respond to the changing of the road condition for a period
of time, a crashed scene may be displayed accordingly.

[0097]  According to certain embodiments, other moving directions may be
used to “look up” and “look down” from a viewpoint of a user holding the
portable device. For example, in a flying game, a user could hold a portable
device as if the user is driving a flying object (e.g., an airplane), where an
accelerometer may be used to detect the movement of the portable device in order
to determine where the flying object is heading. For example, the flying object is
going up when the portable device is tilted up and the flying object is going down
when the portable device is tilted down. Other directions, such as, for example,
those or a combination of those shown in Figure 5A, may be utilized to enable the
flying object to fly any directions.

[0098]  Similarly, in a shooting game according to one embodiment, in
addition to those movements described above, which may be used to look up,
look down, and/or look around, a vertical movement of the portable device

parallel to the display surface of the portable device may be used to detect
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only. Any other directions nmay be applied. [0092] In one enbodi nent, the
second scene of the gane nay be displayed via a transition fromthe first
scene. That is, nmultiple internediate scenes between the first and second
scenes may ially displayed to forma transition fromthe first
scene to tﬁgsgﬁgﬁﬁggécene. As a result, the second scen&CTASHNEEI M 0" t he
di splay of the portable device gradually. [0093] According to a further
enbodi ment, certain novenents maybe detected as a way to accel erate and/ or
de-accelerate the driving vehicle. For exanple, the displayed scene nay be
changed to show an accel eration of the vehicle when the portable device is
tilted up (e.g., simlar to stepping on the gas). Simlarly, the displayed
scene may be changed to show a de-acceleration of the vehicle when the
portable device is tilted down (e.g., simlar to stepping on the brake).

[ 0094] | n addi wheher amserde ined gansip shooting posidonuerdn athidiegpasgionwliet her a

novenment of the portable.dey] ajn_thresholds. 1f so, one or
nor e predeter?ﬁw@ ? Elgrfthggﬁgﬁbgﬁgéaﬂ%fegggngg ?%%%wnﬁ&fr%%csnﬁgtbﬁeﬁ@aygior exanpl e,
during a dri Vdiﬂga}@dgiﬁ)ckﬂdgehb @pusietits Wrindiee mheau?hhaﬂmgﬁie‘poh!aﬂgroad, a -
war ni ng nessage . nmaybe, communi cat.ed to the user for such an indjcation. -
\A02005/093550§W/a632’@?5§m5@’§5@9"5 ehind thg pretestinn barier heaile di agr ans

illustrating ] | ' nmet er,
abrabRIRVRE ¥ 1HVEI Y, ?@?ﬁgécﬁéﬁ bRReDRTFok ﬁ&oﬁgas a@engié%pﬁ

accordi ng to another enbodi nent © ne invention. Int ment, a
user is hol di neppangnss todndicatelthat the virxid ing shootingosition prithowpratedtion- i n t her ei n

as a steering e own in Figure | OA when a scene
i ncludes a roa#}%ﬁéve g?%%%%?gﬁ]ﬁﬁﬁég'r is required to turn the steering
wheel to left @099 di Figuye 11ns afiderdidgan ilstrating dicexempliry fAocesafg@l er omet er

attached to the portal] e device maybe used to detect whether the _portable
device (e.g., EANGRRRICRAR MAFREbAn aYpgcelRRter GFREEing (R RNeFRGRERERE whet her

the turning angk eehtish. Sﬁﬁﬂﬁ)ﬁarjr progdde i PRy 1'n§§f Be performed by a processing logic
that may comprise hardware (circuitry, dedicated logic, etc.), software (such as is

run on a dedicated machine}, or a combination of both. In one embodiment,
exemplary process 1100 includes, but is not limited to, displaying a sequence of
images transitioning towards a direction from a first scene to a second scene from
a viewpoint of a user, detecting whether the movement of the portable device is in
accordance with a direction associated with the direction of the transition from
the viewpoint of the user, and performing a predetermined operation if the
movement is not detected in accordance with a direction associated with the
direction of the transition.

[00100] Referring to Figure 11, at block 1101, a sequence of images
transitioning from a first scene fo a second scene (e.g., a driving game) is
displayed on a display of a portable device. At block 1102, a movement of the
portable device is detected using an accelerometer attached to the portable device.
At block 1103, a moving direction of the portable device is determined based on
movement data provided by the accelerometer. In one embodiment, the moving
direction is determined by a controller and/or firmware coupled to the
accelerometer, similar to the configuration shown in Figure 1. In response to the
determined moving direction, at block 1104, one or more predetermined

operations, such as, for example, causing vibration of the portable device,
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[0096] If it is detected that the turning of the portable device is not
turned or not turned enough, the associated gam ng application software may
perform certain predeterm ned actions. For exanple, the gam ng application
may generate an alarmto the user, such as, for exanpl ' | on of the
portabl e dWOIREYISS_n audio alert, etc. In addition, J%Télfsfz-drsg'g%%cene may
be displayed. If it is detected that the user does not respond to the
changi ng of the road condition for a period of tinme, a crashed scene maybe
di spl ayed accordingly. [0097] According to certain enbodi nents, other noving
directions may be wused to "look up" and "l ook down" froma viewpoint of a
user holding the portable device. For exanple, in a flying ganme, a user
could hold a portable device as if the user is driving a flying object
(e.g., an airplane), where an acceleroneter maybe used to detect the
noverment of t hgenpakRgB Adipalert.or psombigation ¢fdolismay be perfommede Othes f 1 yi ng

obj ect is head] . flying object is going up when the
portabl e devi&gﬁﬁgogﬁﬁggﬁﬁﬁéggﬁf e flying object is going down when the
portable device is tilted dowmn. Qther directions, such as, for exanple,
those or a conpinal.ion of. those shown i.n Figure SA nmay be utilized to
enabl e t he fP§¥¥EL S B QUICE P ARG OB AN NLREICTOICHES] Sinilarly, in a
shooting game EDQ!?(\&AIAQI Agcdr@ing R arH din entl oF theAdintibR hintaBcd O BreyOVENENt S
descri bed above, ich may be used to | ook up, . look down, and/ or | ook
around, a ver tawbe ysd indstect amovpmen of o aprtableidsriceand ga paentationtof thene di spl ay
surface of the ' DBYin W4 093550
PCT/U82005/OoégggﬁEﬁﬁggﬁggyggggér |§f?§a§gg?§ﬁgﬁ%ﬁ§ﬁgg?ﬁﬁ% poéggﬁ%n or in a
hi di ng posi t i osccelBometeex Thgrtadter,wine or o ipterfaceds o€ the @oitatde devicenusgcbedown, a

protection barri.er be. di.gpl ayed, bl ocki.ng the onents to indicate that
a user hol di ngawg%qeéﬁvégwjﬁéﬁoé‘%%heﬁ@ﬂ)%t%@%ﬁ%ﬁ %fesm‘f‘]‘femeﬁb behi nd
the protectionopsz]i eFigulanAtang 12Berd BitirandBMiteRing an BRHRSlaryp, the
protection barrier maybe renpved exposi ng the opponents to indicate that

the user is i nm&chepiswiiprastiveingdeaetivaiingialafapisof a pprtahie device based on an

accelerometer, according to one embodiment of the invention. In this

embodiment, as shown in configuration 1201 of Figure 12A, multiple interfaces
1204-1207 are disposed on multiple locations of the portable device. As an
example, interfaces 1204-1207 are described herein as wireless interfaces, such
as, for example, antennas or wireless transceivers. It will be appreciated that
other interfaces may also be applied.

[00103] Referring to Figure 12A, initially for a given orientation 1201,
document 1203 is displayed. According to one embodiment, when a user holds
up the portable device in orientation 1201, an accelerometer attached to the
portable device may detect such a movement and orientation 1201 is determined
by the associated controller and/or firmware coupled to the accelerometer similar
to those shown in Figure 1. In view of the determined orientation, it may be
determined that wireless interfaces 1204 and 1205 are in the best positions to
transmit and/or receive wireless signals given the orientation 1201 (e.g., receiving
and/or transmitting strongest signals), while the wireless interfaces 1206-1207 are
in relatively weak positions. As a result, wireless interfaces 1204-1205 may be
activated and wireless interfaces 1206-1207 may be optionally de-activated.
[00104] 'When the portable device is moved, for example, rotated according to

the direction 1208 for 90 degrees, the portable device may end up with different
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O her gami ng configurations may exist. [0099] Figure i | is a flow diagram
Illustrating an exenplary process for a gamng application based on an
accel eroneter, according to one enbodinent of the invention. Exenplary
process 11 erformed by a processing logic that rise

har dwar e (gglrcw {“lra% Pdedl cated logic, etc.), software (splfc',r}‘lUgég"‘{“ 5% un on a
dedi cated nmachine), or a conbination of both. In one enbodi nent, exenplary
process 1100 includes, but is not limted to, displaying a sequence of

i mages transitioning towards a direction froma first scene to a second
scene from a viewpoint of a user, detecting whether the novenent of the
portable device is in accordance with a direction associated with the
direction of the transition from the viewpoint of the user, and perform ng
a predeterm ned operation if the _novenent is not detected in accordance
with a directiuivnationt?@rasghown i Higae 188y darcenlerometenaitachegiiaitha on. [ 001001
Referring to Sﬂogt%l% dtvice by Eéts Kuch P, ve?ne%?&ﬁhe%ﬁﬁmﬂﬁca'tenﬁg vexhérﬂns' tioning
froma first scene to a second scene ? rirving gane di spl ayed on
a display of aimmﬁoto&bteommnteofmbpbhdﬂkdéﬁ&sdasmwm In‘adﬂhmn portabl e
device is det ect ed usin an cce ter att ched .to the poriable device.

At bl ock 1103, 3RnINg 5@ PWB"%@F%% Y& T ?@18 t er mi ned based

on novenent ctaé:alcmrt@mect@@ pﬁﬁrfoh.'@e ﬁac@hﬁt@masaﬁbedlaaowmﬁ@pwﬂaent t he
noving direction is deternined a controller and/or firmvare coupled to

the accel er onfEgwes &Pﬂ‘ﬁ‘%ﬂhﬁ‘dﬂﬁlﬁéﬂé@ﬁfﬁﬁﬁl}?% 13N wachereeveluaiedure 1. In
response to trk?hetﬁj&tﬂ?eréﬂsﬁﬁgcé%#hﬁ%ﬂy A thOBks &Inﬁglu‘i fidn bt ik orRfGHGE MOT €

predet ermi ned operations,~suc exanp using vibratron of the
portabl e devi cﬂ’;ertlﬁ@d»ﬁnﬁﬂﬂS/ 093550 PCT/ U82005/ 003599 generating an audi o

alert, or a co of ot.h . be perfo d. her .oper.gations may

al so be perfor[ﬁm]dgil Fﬁgé@&%@%ﬁé%@{ﬁ&?e ﬁsslé‘gfr%ﬂé%é’ﬁ ccel er omet er

[00101] ACCO i ind BotPbdiions SDEE bOTEHle @ividelate &GaREHGA erthe Békt acCe! of oret er
positions. After the movement (e.g., turn left with 90 degrees), the original

wireless interfaces 1204-1205 that were in the best positions may not be in the
best positions any more. Rather, the wireless interfaces 1206-1207 that were not
in the best positions now may be in the best positions. As a result, in response to
the detection of the movement and the determination of the orientation after the
movement, wireless interfaces 1206 and 1207 may be activated as shown in bold,
since they are in the best positions. Similarly, the wireless interfaces 1204-1205
may be deactivated since they are no longer in the best positions.

[00106] Furthermore, in addition to detect whether the portable device is
moved, it is also determined whether the portable device is picked up or held by a
user based on the movement data provided by the accelerometer. In one
embodiment, such a determination may be performed by a controller and/or
firmware coupled to the accelerometer similar to the configuration shown in
Figure 1., If it is determined that the portable device is held by a user, it may be
further determined or predicted the location of the user’s hands 1208-1209
holding the portable device.

[00107] For example, in the orientation 1201 as shown in Figure 12A, after
predicting the locations of the user’s hands, one or more wireless intetfaces, such
as wireless interfaces 1207 and 1208, that may be covered by the hands 1208-

1209 may be deactivated. Similarly, in the orientation 1202 after the movement
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may be used to detect a novenent of a portable device and an orientation of
the portable device may be determ ned based on the novenent data provided
by the acceleroneter. Thereafter, one or nore interfaces of the portable
devi ce rrayn‘gé Qﬁ%iivat ed or deactivated based on the determ ned orientation
after the ANeRt>>Y [ 001021 Figures 12A and 12B are di AGTASROPEE®t rati ng
an exenpl ary nechani smfor activating/deactivating interfaces of a portable
devi ce based on an accel eroneter, according to one enbodi nent of the
invention. In this enbodinent, as shown in configuration 1201 of Figure
12A, multiple interfaces 1204-1207 are disposed on nmultiple |ocations of
the portable device. As an exanple, interfaces 1204-1207 are descri bed
herein as wireless interfaces, such as, for exanple, antennas or wrel ess
transceivers. It will be appreciated that other interfaces may also be
appl i ed. [ 00103 shwendén Fignre 128, mitglgpseinterfacesil g4 and 1205 meny bg dghatizatedr i ent at i on
1201, docunenf. 12 |.St: I ét?\ﬁ:? | , nbodi nent, when a user
hol ds up the %)%‘%eﬁgﬁlpgél el\e/(?@%ﬂ?é Beiren %d?dlyoq%&%b%?%gﬁ' accel eroneter attached
to the portab[08188jvi Fegual3 Watfloot disgramh iBnstratienanéxemplhrpproesst &ri on 1201 is

determ ned by th%1 asso iateg corgﬂttq[ﬁcl)dﬁl er.ang/or fir re coupled to the
accel er onet er  WFRHNZANLEHACES AHA RO Vice; besed op @n gocelefonieter, 2P ditedodet er ni ned
orientation, ijndEbhodfinerl8t fkiAvaitod. M#ﬁbﬁ@ésh?@%ﬁs@?erﬁgéd%d 1205

are in the best positions to transmt and/or receive Wreless signals given
the ori ent at i ompeessingdogic that war rampiise hardwarsr(cireuding Wedicatedjlogics epdest

signal s), whil ] I nteyf -\1 ' tively weak
pogi ti oals. As g"ﬁr%g%{#%he%/sﬁ?e erhsa 4#%@3%@@&%6&53%%%9 Ogg&ﬁ'a(tﬂ [ vzlt ed and
Wi rel ess i nt er émecesbollRfding, Iz Omiplaryyfrecespl 300riadhdesdont dcrdt Uatitedto, [ 00104] When

the portable device is noved or anpl.e, rotated.according to the
direction 12089088 TAYSHERLO ARqEable Abvies usingap acerlciamolsn aftabed i € i £ 1 er ent

- 25 WO 2005/ 0951 elictisi@midifiB RS ienfitiog Bf ik poRable@icufiehawn in Figure
12B. An accel eroneter attached to the portable device may detect such a

novenent and cBRERE hised opaaysmentedata provided by the accelerometer, and activating
at least one interface of the portable device that is best suitable for given the

determined orientation.

[00109] Referring to Figure 13, at block 1301, a movement of a portable

device is detected using an accelerometer attached to the portable device, where
the portable device includes multiple interfaces (e.g., wireless interfaces)

diéposed on multiple locations. At block 1302, an orientation of the portable
device after the movement is determined based on movement data provided by
the accelerometer. At block 1303, optionally, it is determined whether the
portable device is picked up or held by a user based on the movement data
provided by the accelerometer. If so, it is predicted the location of the user’s
hands holding the portable device. At block 1304, one or more interfaces may be
activated or deactivated based on the determined orientation. Optionally, some of
the interfaces that are covered by the predicted user’s hands may be deactivated
while activating those that are not covered. Other operations may also be
performed.

[00110] According to one embodiment, the above described techniques may
also be applied to multimedia interfaces of the portable device. Figures 14A and
14B are diagrams illustrating an exemplary mechanism for activating/deactivating

multimedia interfaces of a portable device using an accelerometer, according to
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data to other conponents of the portable device as described above. In
addition to maintaining an orientation of a docunent page being displayed
relatively identical to the one prior to the novenent as described above

with respe Lgures 3A and 3B, the wireless interfaces 1204-1207 maybe
r eeval uat e%o%ﬁ'g{'ﬁg% the existing configuration is stil PCTHa2MuUEs
configuration for the orientation after the novenent. (00105] In this
enbodi ment, it is assumed that the wireless interfaces of the top and
bottom positions of the portable device are considered at the best
positions. After the novenent (e.g., turn left with 90 degrees), the
original wreless interfaces 1204-1205 that were in the best positions my
not be in the best positions any nore. Rather, the wireless interfaces
1206- 1207 that were not in the best positions now may be in the best
positions. As eneremhgpiment of theinyeption. iy this erabodimentt 4sgn esamplaeong®venent and

the determ nat|j | ' f M rel ess

i nterfaces 120%8%%@%%%:%8;&%%&?% ggéﬁﬁgéégﬁgﬁﬁﬁ%ﬁgg?%&s since they are
in the best poRéfeiringso Figre l4ay, b portitiedeviceshadudes imdiiplé speekerd 2405-14085 may be
deactivated since they..are no longeg,in th est si,tions 0 ]
Furthernore, i S%?&ﬁ‘f‘f’r?/‘é)‘ﬁreﬁef}ﬂﬂ‘éett’é’gg © 8??@@?‘%%%8‘%39?%?%(%@? noved, it
i s al so det er njsRgonMl¢iiglhaydddh maﬁlapd)ﬁh@goﬁa% de¥icel Bi4R otént@tionhel d by a
user based on the novenent data provided by the accel eroneter. In one

enbodi ment ,  subiPlarigeioa e yrmens an gdio BEVEERfdrereBligyedloEsAtpisIPreRer and/ or
firmare coupl g sl Hﬁo&%%%hﬁ{iﬁﬂgsgiak%m4?slﬁ4éé’o dﬂsle%Pd}lfcl'sgéLchxts' on shown in
a ep e

Figure 1. If it is determne ortable device 1Ts by a user, it
may be furt het40detd68 on dedight. Phen ihetpedaklh devioxiamoved, dér axampleser ' s hands

1208-1209 hol ding.the.portabl e devi 0 7] For ex le, ..in e
orientation 12%@?@?‘8&(@?‘@&%&@8" i@é Jo’é?‘i‘g‘?&eeﬁ’raestﬂ:?ﬂ%l%n@ﬂgn F%déat i ons of
the user's haniidetettde af det@ninedibyahassldrothetd AR assouiated captroder el ess
interfaces 1207 and, 1208, that paybe covered by the hands 1208- 1209 may be

deact i vat ed. SHqrdfrmyvarc a5 shown pyEigwedfBon 1202 after the novement -26
[00111] In response to the detection, in addition to maintaining an orientation

of a document page 1403 being displayed relatively identical to the one prior to
the movement as described above with respect to Figures 3A and 3B, the
positions of the speakers 1405-1408 may be reevaluated whether the existing
configuration is still the best configuration for the orientation after the movement.
In this example, originally left speakers 1405 and 1406 are at the bottom while
originally right speakers 1407 and 1408 are on the top as shown in Figure 14B.
Thus, the existing audio conditions have changed and the sound effects are not
longer in the best state. As a result, the audio driver may be reconfigured to
produce an audio quality relatively equivalent to the one prior to the movement of
the portable device. For example, speakers 1405 and 1407 may be used as
speakers on the left while speakers 1406 and 1408 may be used as speakers on the
right, in order to produce proper sound effects. Other configurations may also
exist.
[00112] Figure 15 is a flow diagram illustrating an exemplary process for
reconfiguring muitimedia interfaces based on an accelerometer, according to one
embodiment of the invention. Exemplary process 1500 may be performed by a
processing logic that may comprise hardware (circuitry, dedicated logic, etc.),
software (such as is run on a dedicated machine), or a combination of both,
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WO 2005/ 093550 PCTI US2005/ 003599 as shown in Figure 12B, wreless

I nterfaces 1204 and 1205 may be deactivated since it is predicted that they
are covered by the user's hands. [00108] Figure 13 is a flow di agram
illustrati | ary process for operating interfaces of a portable
devi ce basggogﬂmﬁﬁggﬁceleroneter, according to one enb8HMPEHISERPhe

I nvention. Exenplary process 1300 may be perfornmed by a processing |logic
that may conprise hardware (circuitry, dedicated logic, etc.), software
(such as is run on a dedicated nmachine), or a conbination of both. In one
enbodi nent, exenplary process 1300 includes, but is not limted to,
detecting a novenent of a portable device using an accel eroneter attached to
the portable device, determning an orientation of the portable device

after the novenent based on mopvenent data provided by the accel eroneter,
and acti vat i ngRefgrringde Eiguenls, pthlecks 1a0b, WOYWHE@?%BEE!%I%}@VIF%@ that is best

suitable Tor giyesedithe ASEIGREL: Mabfdlih tcWnabiBAA, WRefeapg N0 Lo Figure

13, at block 1 venment of a por evice 1s detected using an
accel er onet er partahlehieslice inclides poltipkbheltivediadaterfades pedevides disposedbh e devi ce

i ncludes nul tipl.e interface e. wrele I ntgrfa di sposed on
nul tiple |ocat &gfﬁ@ﬁﬂ?ab&n%c tlﬁlgf]cgl,soahano?rfegﬁﬁg? Ptﬁwgf’ﬁﬁ d%‘i"t‘%ﬁ\' @’e devi ce
after the novemBiéméns isdRicpinttiet Bakel 38 €tk RoveiRYEARDprodidbdbptievi ded by the
accel eroneter. At block 1303, optionally, it _is detennined whether the

portabl e devi c&cplgrometste &t block 1 548 pre grymere guliimedia interBses mey bovenent dat a
provided by th ; d ) babdd d ﬁhﬁlﬁ Eﬁ@ﬁ caty of the
user's hands %@gﬁ%&?ﬁﬁg teg{;)t}veaﬁg g\# égg.nst%\‘?&ﬁ ocC éa(lbélo ) %Iﬁe&;ﬂrl&r]rcor e
i nterfaces nayb¥4, et armare thultimetisadaviogs aredrivers ocproduce hest testlés givenctiie
orientation. tionall ne of . the interfaces that are.cavered by the
predi cted user %a%negs%‘%g%aig%%eﬂlwﬁngég é\ﬁﬁ?eéagf’flﬁﬂﬂao%%ose that are
not covered. Gpdiformeder ati ons may al so be performed. 1001101 According to
scri bed techni ques may, al so be applied to

one enbodi nent, the aboye de
nul ti medi a int Mﬂ%ﬂes@%wg’emﬁﬁ?sﬁé‘ﬁ%%d&ﬁlwm LR iAn

example herein, it is not so limited. Other types of interfaces, such as, for

example, a video interface, a microphone, and a camera, may also be applied.
[00114] According to certain embodiments of the invention, some devices may
only be properly used when the machine is in a certain orientation or a different
orientation than it is normally used. Media insertion, for example, may require
the device to be placed on its side or upside down to provide access. Ejecting
media may require the device to be placed on its side or upside down to prevent
the media from being blocked or falling to the floor.
[00115] For example, according to one embodiment, a user may initiate an
ejection of a media from a media device or component (e.g., a CD from a CD
ROM device) by pressing a button or other controls. The device prepares to eject
the media or to unmount a disk, etc. Meanwhile, a control module or application
software controlling the device may detect that the portable device isnotina
position suitable for ejecting the media using an accelerometer attached to the
device. As a result, the device may wait for the unit to be positioned in a proper
position or orientation by periodically or constantly reading acceleration data
from the accelerometer. The application software associated with the device may
further notify a user of the device (e.g., pop up a message or an audio alarm, etc.)
that the device needs to be certain positions in order to complete the user’s
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14B are diagrans illustrating an exenplary mechani smfor
activating/deactivating mnultinedia interfaces of a portable device using an
accel eroneter, according to -27 WO 2005/093550 PCT/ US2005/ 003599 one
enbodi nent vg(f) ‘i"% igvention. In this enbodi nent, as an exafrzpl e, one or nore
speakers artCd¥8T5® nultimedia interfaces of the port aBCE/UgHIpRE89
Referring to Figure 14A, a portable device includes nmultiple speakers

1405- 1408 disposed on different |ocations of the portable device and a
docunent page 1403 is optionally displayed on a display of the portable
device. In the orientation 1401 prior to a novenent, an audio driver may be
configured to generate proper 3D surround sound considering speakers

1405- 1406 on the left and speakers 1407-1408 on the right. Wen the

portabl e device is npved, for exanple, according to the noving direction
1404 for 90 deffaBes, Oncedhe deviceds opraper Srentaton, thegegnested PRYAtGNE M8t er ni ned
by an accel ero ' - QS ' controller and/or firmvare as shown
in Figure 14B. H?%%%@%ﬂ@né’fe %B’%%gigq%%)he detection, in addition to

mai nt ai ni ng an[M@1@nt &imidarly, adcondingio anether quigdinietf 3mhedagometspdanyped
relatively identi.cal, to the ane.nrior to he . enent escr.i bed above

W th respoct & oA npReg ifhe e oSart RErBRURTRY e e 855 408. 1408
may be reeval ugipBdtimhatingk pidiRr 62preddidithined Poéitio vthintirhS p&itod! thet he best
configuration for the orientation after. the novenent. In this exanple,
originally | ef ded¢ssar sancelithorayertediopgrtignsor providesthp gser grithfimthes  original Iy

ri ght speakers; . and ' | . Thus,

t he existing aﬁél&g&lgg%(f? %c?jgcﬁg?f?:dvfeaﬁ% gﬁlgggﬁgﬁgaﬁﬁw&rﬁ?}@e@%ﬁéégr e not

| onger in the bedgectthabdentaoncorieexdet to enshle snddoralishblevioputdayicése r econfi gur ed

to produce an_audi o gual i rel.atiy equi valent to.the o rior to the
novenment of tﬁié)HIStSﬁ??%&e ﬁ&é\%@oﬁquﬁi’%?(e Ié?r%ﬁﬁ(eeptéerﬁ% fd 1407 may be
used as speakejed Htioi biethe®bitomiif kit depieatat is dis4bled #men hdQBviodd¢ be used as

speakers on the .right, in order to produce proper sound effects. O her
anf i gur at i Onsupg%bt.gmwag,@gwtton is ndt actcljvated b%r the user placing the device on a

desk or in their lap.,

[00117] Figure 24 is a flow diagram illustrating an exemplary process for
activating or deactivating a device according to another embodiment of the
invention. Exemplary process may be i)erformed by a processing logic that may
comprise hardware (circuitry, dedicated logic, etc.), sofiware (such asisrunon a
dedicated machine), or a combination of both. Referring to Figure 24, at block
2401, a request for transitioning a component of a portable device from a first
operating state into a second operating state is received (e.g., ¢jecting a portable
storage device). At block 2402, it is determined whether the portable device is
positioned according to a predetermined orientation suitable for the second
operating state, using an accelerometer attached to the portable device.

[00118] At block 2403, if it is determined that the portable device is positioned
according to the predetermined orientation or position based on the acceleration
information provided by the accelerometer, the component of the portable device
is then transitioned from the first operating state into the second operating state
(e.g., opening a tray of a CD ROM). However, if the portable device is not in the
predetermined position or orientation, at block 2404, the requested transition is
rejected or suspended, leaving the component of the portable device remained in

the first operating state or other states (e.g., a tri-state, etc.) Meanwhile, the
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[00112] Figure 15 is a flowdiagramillustrating an exenplary process for
reconfiguring nmultinmedia interfaces based on an accel eroneter, according to
one enbodi ment of the invention. Exenplary process 1500 maybe perforned by
a processi r}gg'l o‘%i ¢ that may conprise hardware (circui tre/T dedsiocat ed | ogic,
etc.), soMQHPEch as is run on a dedicated machi neSSVEP % Ui nat i on
of both. -28 WD 2005/ 093550 PCT/I1S2005/ 003599 Referring to Figure 15, at
bl ock 1501, a novenent of a portable device is detected using an

accel eroneter attached to the portable device, where the portable device
includes nmultiple nultinedia interfaces or devices disposed on different

| ocations. At bl ock 1502, an orientation of the portable device after the
novenent is determ ned based on the novenent data provided by the

accel eroneter. AL, block 1503, .gne or re nulti,ngdi.ga i nterfaces may be
optional Iy actPFHIoB#T8 e‘ﬁ@%‘ﬂf I_@Ht"‘]&lﬁ _Eﬂc?)ﬁpfeﬂ&ﬁ&eé]g’é’?ﬁ?%ﬁﬁri entation. At
bl ock = 1504, opEniffredWfirfy tYhdckRRheler IR HérE AR refiRsidd b@Ridnl nfydduce best
results given the determned orientation after the nmovement. Q her

oper ati ons mayresiipesl anse theposiemeriorigntuion of thaiperighle devigerie lefseted totherif aces and
audio interfac e : . eX el dt o] ot ld.mted. O her
types of int erfgrggépogﬁg%og@?&& (tJIP fi Zﬁ%ﬁg}‘%?gdé’ p\%agé%s I%l%{%rq‘bgi%} 1f£hem crophone,
and a canera, patabkldeoichbes mpinl d mdper posifidd ddorAmtation fora praletemingiin enbodi nent s
of the invention, .sqne devi.ces nma |.y_be pr.operl sed when the nmachi ne
isin a certai PFr{S’finﬂ{“Qt ﬁ@ﬁ‘”&i’ilyaa%‘ﬂchgﬁé%ta 1ot F“F"&‘?Pé%/qy gg:,egﬂeql{o is normal |y
used. Media i ngfiffy HRMserloP thePoaaRle Bevibdth pub fidipbRable B&ickaM ic&®ih 0 be placed on
its side or upside down to provide access. Eecting nedia may require the
devi ce to be ppestisgs brorierdo sorgpletsthejeqnested dpewations. @peratiensanayedi a from
bei ng bl ocked ' o the floor. [001151 For exanple, according to one
enbodi nent, a %é%é%ﬂgﬁ'tiate an ejection of a nedia froma nedi a device
or conponent (e.g., a CD froma CD ROMdevice) by pressing a button or
other control so 08 SEuiSS BRSPS SPaleishest

[00119] According to another embodiment of the invention, an accelerometer

may be used to detect and determine activities of a user with a portable device
having the accelerometer attached therein. According to one embodiment, for
example, an accelerometer attached to a portable device, which may be held by a
user, may detect that the user is joggling while holding the portable device. In
this example, the portable device may be digital multimedia player (e.g., an MP3
player). The accelerometer attached to the portable device may detect that the
movements of the portable device caused by the user’s activities may be
repetitive.
[00120] Inresponse to the detection, a repetitive rate of the movements of the
portable device may be determined, for example, by a controller and/or firmware
coupled to the accelerometer, similar to the configuration shown in Figure 1.
Once the repetitive rate of the movement is determined, an application software
(e.g., 2 Windows media player from Microsoft or a real player from Real
Networks) may adjust a rhythm of multimedia contents currently being played by
the portable device may be adjusted to relatively match the determined repetitive
rate of the movements. As a result, for example, the tempo of a music currently
played by an MP3 player may be adjusted to relatively match the joggling rate of
the user holding the MP3 player.
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the media or to unmount a disk, etc. Meanwhile, a control nodul e or
application software controlling the device may detect that the portable
device is not in a position suitable for ejecting the nmedia using an

accel erorret‘ggzrﬁ)%%ggled to the device. As a result, the_device may wai t for
the unit to Dé positioned in a proper position or oriehEXUSHIS/H9
periodically or constantly reading acceleration data fromthe

accel eroneter. The application software associated with the device nay
further notify a user of the device (e.g., pop up a nessage or an audio
alarm etc.) that the device needs to be certain positions in order to
conplete the user's -29 WO 2005/ 093550 PCT/ US2005/ 003599 request. Once the
device is in a proper orientation, the requested operations nay be
performed (e.qg., e{' ecting the media). [00116] Simlarly, according to

anot her enbodi B8RI] aFushermpies aneptdis te adurther embediment, abenplicationoper at i on i f
t he user doesn or | | f Vi ' ILtl oned into
2 proper or - prodpikF b\ Gleh s pidya il Bl bes, GRG0
cancel the reqiiedétednioakiiset’s activities (Og.ojoeging he). ukamne wmbbdinent, b @ser

I nstructions. According to f .rtper enbodi r.re%_tf, n accel eronmeter may be
used to det ec‘PaXﬁE‘gliﬁPﬁ%é‘ﬂP aPaYPLVIg R URAT IRIEFIQCK JpAt BNOER GFTHYD i sabl e i nput

devi ces nount §etuRiBtah&l, GhtdRTyRE oPRIHRIBARS confiftsdRM Kelelebied m%ﬁ?dg there
IS

coul d be an e"&ect button on the bottomof the device that is bl ed when

the device is Auprasybtwhenrihesaogelgrometes and it aspociajedesntraierapdioefimpyarehe user
biactng the JCHAER B dhsefiE b e Bl od: B act MM Ll askdciiloyid = 2 1 ow
roces or activa

diagramillustrating an exenplary I'ng or activating a
devi ce accor di mgltinedarontents naylbedelewied amifplayed aciondiaglyi on. Exenpl ary process

may be perfor a_processi | pgi c that tay conprise hardware
(circuitry, dgﬁﬂ@gdﬁgﬂfﬁ ,‘%%W)ﬁ%ﬂ?%f‘%@%@rﬂ’f%ﬁ%r?%s a dedicated
machine), or aplgAARINAin & QntdARtised R Bractdldofmetef;iabbiding b ordt bl ock 2401,
a request for transitioning a conponent of a portable device froma first

operating st at@nbadirgery of eanventione r Bemplars processil§00 mepbg perfqmegbyaej ecting a
portabl e processing logic that may comprise hardware (circuitry, dedicated logic, etc.),

sofiware (such as is run on a dedicated machine), or a combination of both.
Referring to Figure 16, at block 1601, a movement of a portable device is
detected using an accelerometer attached to the portable device, where the
movement of the portable device is repeated for every certain period of time. At
block 1602, the repetitive rate of the movements of the portable device is
determined based on the movement data provided by the accelerometer. At block
1603, a digital multimedia content having a rhythm relatively matched with the
determined repetitive rate is optionally selected and played. At block 1604, a
thythm of the multimedia content currently played is adjusted to relatively match
the determined repetitive rate of the movements. Other operations may also be
performed.
[00123] According to another embodiment of the invention, an accelerometer
may be used to determine whether a portable device is moving (e.g., carried by a
user) and the portable device should be put in a proper operating state. According
to one embodiment, when a portable device is in an inactive state and the portable
device is moving, which is detected via an accelerometer attached to the portable
device, the portable device may be put in a relatively low power mode, such as,
for example, a sleep mode. For example, a laptop computer having its lid closed
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storage device). At block 2402, it is determ ned whether the portable device
Is positioned according to a predeterm ned orientation suitable for the
second operating state, using an accel eroneter attached to the portable
device. [00118] At Dblock 2403, if it is determned tha e device
i s positidWQ&mkﬁﬁﬁﬁqding to the predeternined orientatﬁgﬁhg?agégﬁg%on based
on the acceleration information provided by the accel eroneter, the
conponent of the portable device is then transitioned fromthe first
operating state into the second operating state (e.g., opening a tray of a
CD ROM. However, if the portable device is not in the predeterm ned
position or orientation, at block 2404, the requested transition is

rej ected or suspended, |eaving the conponent of the portable device renai ned
in the first operating state or other states (e.qg., a tri-state, etc.)
Meanwhi | e, t hemagee sapsidergd bejog b W@ﬁﬂ@o@%ﬂ@gﬁ ofdbglaplogsomputst | ent at i on

of LLne. Port abl & ey 4 sd BENARGLERL) dbofe ONIAN o DRIGARSANS! O the

accel er onet er, eré t he redquested ration resume t he
position or orlapiop atimputerdt cotsalepsdrin disl inactize state Wiendtsdesktpdsiwkék in  a

proper position.or .ori.entation.. The.requested operati.ons be aborted if
the portable gmggmﬁl%ns%a(y ar(l)sr‘? be CBP%?)%%%&E?‘%V%%&%F’ ‘%}F&bﬁ?n@?ﬁﬁr for a
predet erm ned coa@igin@bleOfsairemilt, @14 lnputeatna?bepktiﬁt%aow@owei i fication may
be generated to _naotify .the r of. the portab

/ S . e,devi,ct}e1 to put the portable
device in cert@pde IpadditipnAkthe fartapds detergipedasineqvang (ris %ﬂﬁfégfwt%berations.
Ot her operatio ertfhdd | IrQBS ed on an
Accel er onet er ?%ﬁéﬁ%ﬁ%rﬁ?ﬁg‘%%ﬁ%not er eﬁ%%@fg%%%%?égf@gﬁg iﬁﬁvention, an
accel eronet er dning)y. Bausys mdd/wwitelbead of thepdrrornert siirage devicewayibepaked v user with
a portable devjc havi he. .acgel ter attached therein. According to
one enbodi mnt?sﬁwla&eww S’?‘“@%ﬁ&c@@g‘f‘oﬁ?&%@%ﬁt%é%% % a portabl e
devi ce, which [ey2dle Rhetdldiny t@onekmtbodineny, ifihe pottabldévideliedetantindds | 0ggl i ng

whil e holding the portable device., In this_ exanple, .the rtabl e device ma
be di gital 'l bR a&tl%ﬁca%%ta"\é Iél.l‘gthe PaRatpdevice s nbt moving based on the data ’

provided by an accelerometer attached to the portable device, the portable device
may be put into a hibernated mode, where the content of the system memory may
be swapped into a permanent storage device (e.g., a hard drive). Since the
portable device is not moving, it is relatively safe to write data to the permanent
storage device.
[00125] Figure 17 is a flow diagram illustrating an exemplary process for
power management of a portable device according to one embodiment of the
invention. Exemplary process 1700 may be performed by a processing logic that
may comprise hardware (circuitry, dedicated logic, etc.), software (such as is run
on a dedicated machine), or a combination of both, Referring to Figure 17, at
block 1701, a portable device is determined whether the portable device is in an
inactive state. For example, when the lid of the portable device is closed or its
desktop is locked, the portable device is considered being in an inactive state. At
block 1702, the portable device is detected whether the portable device is moving
(e.g., whether the portable device is carried by a user) using an accelerometer
attached to the portable device. At block 1703, the portable device is put into a
relatively low power mode without swapping the content of the system memory
into a permanent storage device, if the portable device is moving. Otherwise, at
block 1704, the portable device is put into & hibernated mode by swapping the
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pl ayer). The accel eroneter attached to the portable device nmay detect that
the novenents of the portable device caused by the user's activities maybe
repetitive. [00120] In response to the detection, a repetitive rate of the

novenent s rtabl e device maybe determ ned, for exanple, by a
controllerq&ﬂéggpmgg mivare coupled to the acceleronetefFng%WF@$“¥b t he
configuration shown in Figure 1. Once the repetitive rate of the novenent
is determ ned, an application software (e.g., a Wndows nedi a player from
M crosoft or a real player fromReal Networks) may adjust a rhythm of
mul ti media contents currently being played by the portable device may be
adjusted to relatively match the determ ned repetitive rate of the
novenents. As a result, for exanple, the tenpo of a music currently played

by an MP3 pl ayer may_be adjusted to relatively match the.j |ing rate of
the user hol di ﬁtgﬁ@“gfﬁpgys&%morxlgio W@%@%@ﬁ eﬁ@ﬁ/‘{'%%% 903599

1001211 Furt hepgRéds ARl g op&adordsihdy o RPRAEIENt . an application
software may further select and play a nultinmedia content that is best

suitable for [M032¢let Soaprding tosrathe embodiment efgh¢ imveption] syascelengmetere) . I n one
odi , . \ . . . ¢
hat under’ cor P27 e ufite St sl FpMibld AT OB odtiBe o tiifln. 1ot ST

t hat under Cl rcunst ances, dira"contents may
be sel ected andirgitioys din ordéisto deteasink whethbyenpdskieord dcattaredemtcetly. alntnket S

associ ated controll.er and/or fir re.. detects that user i s performng
certain types 8‘?’8‘%{{;‘?1?%1” L2 WEhO %%‘@P?t‘@&lc?%°%ﬁ°d?mﬁt?rﬁﬁﬁsi‘%6%ntents may
be sel ected angheRlseifd tAGER Wk Patable defb22 dndbrhirs dikbetiofs &  paMbedi agram
illustrating an exenpl ary process for Ia%écggd mul ti medi a contents based on

an accel er orret epteringide paiswgrd dAaveelers phashed tofthe pastableviswice awy Exenpl ary
poce=2, 1900, AHAShRLIE s mAME RSP Sl SO0 20
dedi cat ed machexemple,dy the ssotintetadontrollafand/ot the firlkRevbrer (f thg ndowinlei gure 16, at
bl ock 1601, a ooy e ey P ek A iehiomIng dirsction, it is considered that the

password has been “entered” correctly.

[00127] According to an alternatively embodiment, a user may be required to

~ enter a first portion of the password on a portable device. Then the user is

required to move the portable device according to certain directions. Thereafter,

the user is required to enter a second portion of the password (e.g., the rest of the

password). Thus, a combination of the password entered and certain movements

of portable device constitutes a complete password. Other configurations may

exist.

[00128] Figure 18 is a flow diagram illustrating an exemplary process for

processing password according to one embodiment of the invention. Exemplary

process 1800 may be performed by a processing logic that may comprise

hardware (circuitry, dedicated logic, etc.), software (such as is run on a dedicated

machine), or a combination of both. Referring to Figure 18, at block 1801, a user

is requested to enter a password on a portable device. At block 1802, it is

detected whether the portable device is moved using an accelerometer attached to

the portable device. At block 1803, a moving direction is determined based on

the movement data provided by the accelerometer. At block 1804, it is

determined whether the portable device has been moved according to a

predetermined direction. At block 1805, an indication is issued indicating
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detected using an accel eroneter attached to the portable device, where the
novenent of the portable device is repeated for every certain period of
time. At block 1602, the repetitive rate of the novenents of the portable
device is rmhned based on the novenment data provided by the

accel er onet &5&'5@33?"0% 1603, a digital nultinedia contpgﬁ’t‘PéFf‘éh"/P‘H@”a rhyt hm
relatively matched with the determned repetitive rate is optionally

sel ected and played. At block 1604, a rhythmof the multinedi a content
currently played is adjusted to relatively match the determ ned repetitive
rate of the novenents. OQther operations may also be performed. [00123]
According to anot her enbodi nent of the invention, an accel eroneter naybe
used to determ ne whether a portable device is noving (e.g., carried by a
user) and the portable device should be put in a proper operating state.
According to SReherbepasauerd is ignissed cRuptlydagedpnwhether $hahovRe | nact i ve state

and the portab ; | ' | ' - t [ 3 eromet er
P nu I Bl i) B! S S

attached to the port e portable in a
rel atively | onalpobheperfoosied. such as, for exanple, a sleep node. For exanpl e,

a |l aptop conpu avi,ng i.ts lid closed. -3 2005/ 093550
PCT/ US2005/ 003 gzﬁmy“"g@di}l&ﬁ% F%ﬁ%&'“g’gﬁhﬂ’&n\z‘#@%mi"  PLACElerPmetes; e t he
lid of the | apiphbeaseaub aétectiad edcomerkeqiidnCe oRbvaRRts Tt poRhBIY BéWeepper at e t he

| aptop conputer. Alternatively, a _|apt og conmputer is considered in the
i nactive st at e hperhs resordedsmppmant daty mpg he usedite, gseredterthempwing histepy al so be

consi dered as L iiaadiclfly Rl oEPlindNuShoEmbodifct Shen S QB HIIEARLG: As a resul L,
the | aptop conputer nmay be put fnto a [ow power node. In addition, if the
| apt op is det emuvebfibr apeniad/ofitgne, an acceleronsateraktachedts the portatil¢ devine be unsafe to

wite any data,to.a permapent. stora vice (e. a har rive). Thus, a
read/ wite heagetS(ftS éeﬁéaﬁr%ﬁlém‘“’%ff‘%ﬁ%g ecfg%eéneenﬂ%;a fﬁgo@g‘ﬁ% °®to a safe
pl ace without wtdeletdgetériigayditstortdintadorpgy deriee (6.g 54 hird geive)xf tieeporhble 124]

According to oge_e odinment, if the ort_atil e device is determned being in
an inactive st 4fdc githe Peyeesfse Adistnatively.dhemovement A2 BR¥ 8 on the data

transmitted to a remote facility over a network (e.g., a wireless network) during
the movements. Subsequently, after the movements, a trail representing the
movements over the period of time may be recreated using the movement data
provided by the accelerometer.
[00130] This is typically useful when a user wishes to replot a trail of a roller
coaster ride afterwards. For example, a user may carry the portable device having
an accelerometer attached therein and go onto a roller coaster ride. During the
ride, the accelerometer may detect and store the movement data into a storage
device, or alternatively, transmit the movement data to a remote facility over a
network. After the ride, the movement data may be used to recreate a plot of the
roller coaster ride. The roller coaster ride is used as an example only, the
techniques described above may be applied to other situations. For example, a
user who carrying an accelerometer, either attached to a portable device or
attached to a vehicle, may drive a vehicle to different locations to perform a
survey, in order to create a map for those locations. The map may be
subsequently created using the movement data collected by the accelerometer
during the drive.
[00131] Figure 19 is flow diagram illustrating an exemplary process for
recreating a trail of movements using an accelerometer, according to one
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provi ded by an accel eroneter attached to the portable device, the portable
device nmay be put into a hibernated node, where the content of the system
menory may be swapped into a pernanent storage device (e.g., a hard drive).
Since the Wi 5&@@4gqpevice is not noving, it is relativel¥ safe to wite
data to the @er naNt storage device. [00125] Figure 1PCTUSHOIMGERG; agr am
Illustrating an exenplary process for power nanagenent of a portabl e device
according to one enbodi nent of the invention. Exenplary process 1700 may be
performed by a processing logic that nmay conprise hardware (circuitry,

dedi cated logic, etc.), software (such as is run on a dedicated nachine),

or a conbination of both. Referring to Figure 17, at block 1701, a portable
device is determ ned whether the portable device is in an inactive state.
For exanple, when the lid of the portable device is closed or its desktop

i s | ocked, theerpendimentef thejpveation; EBxemplans prgessdPoymay beperformed bye state. At

bl ock 1702, t . ' [ m%;tig,e . : device is
moving (e.g. %&E%élhéwg?h@&\&%'g&ggggﬁﬁ%%gi(s ca f?%%&b%ﬁgé E’?@‘%? usi ng an
accel er onet er soditwaeec(sech asds whenpaletizited nuehing)eor sitonibiimadtion b¥B3Bh. t he port abl e

device is put into.a, relatively | ower node, wi t hout swappi t he content
of the system Remere to P 19" Btferldnh A apdt Stalbresteis o SHREE,  ab o
device is noOVi frice@k MtsctddSBingain actdl@6tetbr Sthchddte thigioiabledeviey i Bahdé S put into
a hi bernated node by swapping the -33 W) 2005/ 093550 PCT/ 11 S2005/ 003599
content of theaboysekammie goehiclesuay herenyideradafcrporablsdgyise beroinedt i f t he
portabl e devi ' Wale t ) e?i?e\é' I [ 00126]
According to aﬁgst%ggrdig%ggﬁnﬁegr{%]p %t@lglée&lidrﬁ\%{e%ﬁst on?gﬁ&gﬁgﬁﬁé%@% may be
used t o det ect batiednivach mopamdnd bicalettenined. Asblody 8203athe dnfdimmagionanaydet ai n

directions, in_order to determ whet her. a password js.,entered. correctly.
In one enbodi mﬁg,m?/\ﬂgﬁg%am%er&gtfe pa?ﬂﬁ tdﬁglf:g W%tge1ysthﬁ %o enter a
password, themdgbs dfiamidally Wanenittétbtopaeinate! faciliy \overes Aebwet€e. gl amor €

directions as a, part of enteri ngt{he qaisword. An accel_er%rret er attached to
the portable dwplegqr;ﬁgprk). Subsequently, at block 1904, a trail representing the

movement history may be recreated using the stored movement data. Other

operations may also be performed.

Motion Compensation using an Accelerometer
[00132] According to another embodiment of the invention, an accelerometer

may be used to detect a movement of a portable device and motion compensation
may be applied in response to the detection. For example, an accelerometer
attached to a portable device may detect that a user using the portable device
(e.g., reading an electronic document displayed on a display of the portable
device) may be riding on a bouncing vehicle. In response to the detection, motion
compensation may be performed for the displayed document such that the
electronic document may remain relatively the same position with respect to eyes
of the user.
[00133] In one embodiment, position of the display platform as a function of
time in the plane of the display may be calculated by appropriately integrating the
signals received from the accelerometer. The image is then translated vertically
and horizontally on the display as a function of time to keep the image position
substantially fixed in space independent of the motion of the display in the plane
of the display. Such movements (e.g., sudden movement such as bounce) may be
-36-



detect such novenent(s) and a noving direction nmay be determ ned, for

exanpl e, by the associated controller and/or the firmvare. If the noving
direction relatively matches a predeterm ned direction, it is considered
that the m@h@% has been "entered"” correctly. [00127% According to an

al ternative@ dinent, a user may be required to en @Tméz‘lf‘?’?‘?g”portion
of the password on a portable device. Then the user is required to nove the
portabl e device according to certain directions. Thereafter, the user is
required to enter a second portion of the password (e.g., the rest of the
password). Thus, a conbination of the password entered and certain novenents
of portable device constitutes a conplete password. O her configurations may
exist. [00128] Figure 18 is a flow diagramillustrating an exenpl ary process
for processing password according to one enbodi nent of the invention.

Exenpl ary pr o€B®senigiona reiafively high fresuerey coppanest etthe siovieidstgintovidest may
conpri se hardlggaﬂ.‘ ' | mdﬁa&]‘ L G . : (,such as is
run on a dedic tega&%ae?:%e'?mor ahg%?%g%%Oﬁﬁ%%%%éﬁaé@%@%l?%g&éto Fi gure
18, at bl ock 1@B0se canseddyithe fosward gelosityoaf thovebilemap nptdesampensated én por t abl e
device. At bloc 802, i er the

t,is detec h ortabl.e device is noved
usi ng an accel FFnPE ve%ttty%%a%pgl&q%ﬁ%gm%hegﬁegng @5."%3@&% 1803, a
novi ng direct i g downdeledrtirdind cBRss Bifflarly, RacHRYIaHGIRE nidghRo BE ayplkgd by the
accel eroneter. At block 1804, it is determ ned whether the portable device

has been novedioflectprir sgmesplayed by aparteeferer Whilesidingon a bpuningck 1805, an
indication is Ligghed i ndicating -34 WO 2005/ 093550 PCT/ US2005/ 003599

whet her the password is "entered" correctly based on whether the noving
direction rel alfiti¥]y Figuoh2dsis b Hlewplizmian diustrating ol exemplagnpro@sihfor oper at i ons

I b ! d. 0129] A di t th nmbadi jent af th
venti on, an’ SELSH BPBIEN oibg S GOt whO A A rariro Lequence of

nmovenents of athe@iveafide EiRuipk@y process may be performed by a processing logic that
may comprise hardware (¢ircuitry, dedicated logic, etc.), software (such as is run
on a dedicated machine), or a combination of both. In one embodiment, the
exemplary process includes, but is not limited to, detecting 2 movement of a
portable device using an accelerometer attached to the portable device,
determining a moving direction of the portable device based on movement data
provided by the accelerometer, and adjusting a position of a displayed object on a
display of the portable device to compensate the movement of the portable
device, such that the adjusted displayed object remain relatively identical position
with respect to a user of the portable device,
[00135] Referring to Figure 22, at block 2201, a movement of a portable
device is detected using an accelerometer attached to the portable device. In one
embodiment, the movement is detected as a function of time from a location as a
part of moving data provided by the accelerometer. The moving data may include
relatively high frequency components representing sudden movements and
relatively low frequency component representing slow movements. At block
2202, the relatively high frequency components of the moving data are extracted
in a plane of the display (e.g., the components of the motion which degrade
human visual acuity for reading of a displayed document or inspecting a still
image, etc.) At block 2203, the position of the displayed document or image may
be shifted based on the exiracted high frequency components to compensate for
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where the recorded novenent data nay be used to recreate the noving history
subsequently (e.g., off line). In one enbodi nent, when a portable device is
noved for a period of tinme, an accel eroneter attached to the portabl e device
detects an such novenents. The novenent data r ed_by _the
acceleroneS%é?&Q%Q%E stored in a storage device (e.g., EEﬁégﬂ%ﬂW¥§?) of the
portable device during the novenents. Alternatively, the novenent data may
be transmtted to a renote facility over a network (e.g., a wireless
network) during the novenents. Subsequently, after the novenents, a trai
representing the novenents over the period of tinme maybe recreated using
the novenent data provided by the acceleroneter. [00130] This is typically
useful when a user w shes to replot atrail of aroller coaster ride

el br onei or  DePMVRH ETG P ARE: geshiveD PERF GPRRSRA ASth. Duri ng t he

ride, the accelgigiRs @splafRy deQinist oPiifhgs iy Be HamtdTRMEIRRAVIY slablelift 0 a
storage device, or alternatively, transmt the novement data to a renote

facility over spacpwithersrect i theusirh Other gperations mag plsedswedormaednaybe used t o
recreate a plot of the roller coaster ride. The roller coaster ride is used
as an exanple onIy the techniques described above naybe applied to other

si tuati ons. t; tlonandl liaaﬁmm‘ ) glaroaetee| er onet er, either
attached to a ed to vehicl e, drive a vehicle
to different | g@&%ﬁ 6’?9@% Swt(’f ﬁg’rontﬂ”t“f’éﬁ‘lo@e?rrmp for

those | ocati ongsq %@asea&@d&e&uaﬁuls@stgb@aw%ﬂfs&mf@rpeﬁm%aﬁqubﬁ@ novenment
data col |l ected b t he accel eroneter during the drive. [00131] Figure 19 is

flow di agram i F® esratlowrthe pien Wsemulseﬂsew@bys# e8sq rai | of

ovenents usi ”gg@%g%‘&%@mm (gl?ent ‘&%‘i‘ér”&%@té’@%epo Ble YPR2 PR3 550

PCT/ US2005/ 003 e I nvehti nplary process 1900 ma
be performed bjorase by arapphicatignipoggram.t Fatexamplecthagrimpelstecad\wpper foci rcui try,
dedi cated | ogi uiltlfge &t ae’ﬂect motion of objects on the display in proportion to the magnitude
and direction of the impulse. This will enable games (e.g., billiards and other ball
games) and educational/engineering explorations (e.g., response of a structure to a
tap).

[00137] For example, a user may “toss” a cursor across a display of a portable
device by tapping on the side of the portable device. The accelerometer attached
to the portable device may detect such a force that causes a movement of the
portable device. A direction and magnitude of the force may be determined based
on the movement data provided by the accelerometer. When this function is
enabled for an application, a tap on the side of the device will cause the cursor to
move in a fashion analogous to tapping a small object and causing it to slide some
distance across a surface. Similarly, such a technique may be utilized in a variety
other applications, such as, for example, video games {e.g., golf, bowling, tennis,
etc.)

[00138] Figure 23 is a flow diagram illustrating an exemplary process for
impulse detection according to one embodiment of the invention. Exemplary
process may be performed by a processing logic that may comprise hardware
(circuitry, dedicated logic, etc.), s_oftware (such as is run on a dedicated machine},
or a combination of both. In one embodiment, exemplary process inciudes, but is

not limited to, detecting a movement of a portable device using an accelerometer
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software (such as is run on a dedicated nmachine), or a conbination of both.
Referring to Figure 19, at block 1901, a sequence of novenents of a portable
device is detected using an accel eroneter attached to the portabl e device.
In the abq¥§ ﬁ%ﬁggég, a vehicle may be considered as a Eortable devi ce
herein. At VBFERRMYYb2, a noving direction of each of tRETSHOIMSA
novenents and the tine between each novenent are determ ned. At bl ock 1903,
the information may be stored in a storage device of the portable device.
Alternatively, the information naybe dynamcally transmtted to a renpote
facility over a network (e.g., a wreless netwrk). Subsequently, at bl ock
1904, a trail representing the novenent history maybe recreated using the
stored novenent data. Ot her operations may al so be perforned. Mdtion
Conmpensati on usi ng an Accel er onet er, [001321 Accordi ng to anot her enbodi nent

of the invent i 8tachedtosherarigblsdeyies. in rasponse t i oaceaprhiedt te ke porigbleerent of a

portabl e devi cgand 1003 2GR : i i ] to the
det ecti on. Forg%xah%@lét%g’ aac e erone%;arlre a% tég?ﬁég%péte&%gedpdo}lr cg%{’}g{}@gvi ce nmay
detect that a irf@matisn pipvidedbythetaadslarometer, ard moring a, displeyed olgeafroad £ct r oni ¢
docunent di spl on di spl of the portab device). may, be riding on a
bounci ng vehi Cﬁéfpwﬁthnglg 68?}‘%&8¥° ???eo%&éﬁlﬂ' E’)tt\t,ﬁe H‘Hﬁ@)en@v?&%]é‘?{%tﬂ?eon my be
performed for Hietioh afd diviatehRfitR e fHriicdnd isbavhd Idiationl st ddt@itegdocunment nay
remain relatively the same position with respect to eyes of the user.

[00133] I n onebassdenthesalculalsd magpitidesnd directisnob theyforspat f orm as a function of

time in the pl f forfh S| I ropgl.ately

i ntegrating th@qgﬂgngﬁ@s re%%%@?%ﬂgﬁ}ﬁl{)ﬁ%b%d&% g‘rgglgn%ﬁglge?& aﬁl%%'eﬁ%%e is then

transl at ed ver portabld devicadetetts thresmtinddeylemtion hea flinstdnoof tmnge ia résponseiton of ti me

to keep the i mage L ubstantially fixed in,space . ndependent of the

notion of the ﬁ?@dﬁ;@e??\&glﬁéﬁ&cg fel Bt %Bsmgﬁfgg?hcﬁgﬁblﬁﬁ%%e 3e.g.,

sudden novemenhard).CAt BloclO2302¢£yalidiy chiulated PropbHRahb A Iedalud e/ héS2005/ 003599
impuise delivered to the device by performing the time integration of the

components of the three-axis acceleration. In one embodiment, the value may be
determined based on the integration of the absolute value of the resultant
acceleration vector, for example, determined by vector addition of the three
components of the acceleration (e.g., X, Y, and Z, axis acceleration information).
[00140] At block 2303, a direction of the impulse delivered to the portable
device as a result of tapping the portable device is determined. In one
embodiment, the direction is calculated by a microcontroller and/or firmware
coupled to the accelerometer based on the moving data provided by the
accelerometer. In response to the determined impulse direction and magnitude,
the application software causes a displayed object to move in a distance with a
direction relatively associated with the determined direction and magnitude of the
impulse. A displayed object may be a cursor. Alternatively, the displayed object
may be aball as in billiards or pinball, a bowling ball in a bowling game, a
racquet or paddle as in tennis, a structure to observe deformation, and/or kinetic
motion, etc. The above techniques may also be applied to other similar types of

applications apparent to those with ordinary skill in the art.
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represented via relatively high frequency conponent of the noving data
provided by the acceleroneter. Low frequency conponents of the display
notion, such as those caused by the forward velocity of the vehicle may not
be conpensated in order to prevent the inage fron1dr|f e screen
when t he VERZM58988ks up and down hills or around curvg&ﬂggﬂﬁﬁ?agﬁy, such
techni ques nay al so be applied to electronic ganes played by a portable
device while riding on a bouncing platform [00134] Figure 22 is a flow
diagramillustrating an exenplary process for notion conpensation using an
accel eroneter, according to one enbodi nent of the invention. Exenplary
process may be performed by a processing logic that my conprise hardware
(circuitry, dedicated logic, etc.), software (such as is run on a dedicated
machi ne), or a conblnatlon of both In one enbodlnent the exenplary
process |ncIUohf i .22\ 3 A SEIQREiRh g g nnvenent of a portable

devi ce usi ng %Eré% gquf he term ning
a novi ng di re |on e por B{?Fﬁaﬁ VI C lﬁu%itse %E%&ll Mggx{t&%?wg%prow ded
by the accel erlmmlgan,ac@r[m}omdmm:bordglgzio pmfscmbcﬂ]mneﬁt oﬁt}dump:lnamedFmbj ect on a

di splay of the portable devic ensat e t he novenent of the portable
dev!oce?/ such t te %F@%‘Iﬁ?@ﬂ@l% erapr(?fﬁn&?:ttqeéls&?rﬁ‘i’lﬂo? %1% vel ypl denti cal

position wit mubﬁmﬁgfofﬁfe eﬁerﬁflﬁfy Wéterh 00 ﬂﬂfvﬁ@ﬁ'fﬁ%ﬂﬁ\l'o?@xen{lﬁﬁ}gﬂenﬁef erring

to Figure 22, at "bl ock 01, novenent of a portable device 1s detected

usi ng an acce!?éroﬁﬁﬁf“ﬂlma'%lt d@ﬁ@ﬂ%@ﬁlwa@’rqxﬁm@fﬂwﬁwmpmﬂms oRfrbodi ment ,
the movenent ig ﬁ%&g&% er§26 BBé nﬁ%@oﬂ&oﬂg}seﬁogf%%k% Ry & part of

novi ng data provi acc ero dta nmay I ncl ude
relatively hi glOOBﬂmqmmbycmmMam@omé@tawﬁ#m@mmdemm%mnd and

relatively low fre uenc nent resenti ng sl ow novenents. At bl ock
2202, the rel a8 %‘r?%?‘igg%ﬁé §6®prrponents of the noving data are

extracted in omnnethnetehﬁ,odmtmea(ceel&omefehgomqaagrﬁma%ca&oﬁab@r not i on
whi ch degrade hunan visual acuity for read of a displ ayed docurrent or

i nspecting a sWhich may prgyide aseelerytion: dagg eycle Yoavd Z qxee 'E&#‘ﬁpﬂeﬁ‘?ﬂmﬁ e
di spl ayed docufrilc:SimeliHRfE MRYo machine encapsulated in a chip package. It presents

three analog outputs (e.g., X, Y, and Z axes) whose values are directly

proportional to the acceleration being measured along corresponding axes in 3-
space. In one embodiment, the accelerometer 2001 may be a KGF01
accelerometer from Kionix or an ADXL311 accelerometer from Analog Devices.
[00143] The microcontroller 2002 is responsible for monitoring the analog
outputs of the accelerometer 2001 and communicating with the host via the
chipset 2003. In one embodiment, the microcontroller 2002 is coupled to the host
chipset 2003 via an 12C bus 2007 and an interrupt line 2008. Alternatively, the
microcontroller 2002 may be integrated with the host chipset 2003. In one
embodiment, the microcontrolier 2002 may be a PCI 16F818 microcontroller
from Microchip.
[00144] According to one embodiment, when the accelerometer 2001 detects
that the portable device is moving, the microcontroller 2002 receives the 3-axis
acceleration information from the accelerometer 2001 and notifies the host via the
interrupt line 2008. In response, the movement data may be read out from the
microcontrolier 2002 via the I2C bus 2007. In one embodiment, the
microcontroller 2002 may determine a moving direction based on the 3-axis
acceleration information received from the accelerometer 2001. Alternatively,
-40-



be shifted based on the extracted high frequency conponents to conpensate
for -37 WD 2005/ 093550 PCT/ US2005/ 003599 the high frequency notion (e.g.
sudden noves) of the portable device. As a result, the displayed docunent
or inmage n%%gq)naggtained relatively stable in space with resgect to the
user. Ot her" OpEPEr¥ns may al so be performed. hnoul se DBELUFI8HOMRY
Applications using an Accel eroneter [00136] Accordi ng to another enbodi nent
of the invention, an acceleroneter nay be used to detect inpulses given by
a user of a portable device. In one enbodinment, the techniques allowthe
user to give inpulses, in a physical sense of giving a controlled nonentum
transfer, as inputs to a portable or fixed device for use by an application
program For exanple, these inpulses can appear to initiate or deflect

noti on of objects on the display in _proportion to the magnitude and
direction of thehpshshipse maypesfoim puchopgBiiensy dmpre qrabogdimens; the magrifdand ot her

bel | 9aTeS)  apleriiibl ANal.A8\RTSI il (RUPLOA Al WESchfnfed scGRARTSC O 2

structure to a exanpl e, a user t 0SS Oor across
a di spl ay of atophe folloWwing fdemila:e by t appi ng on the side of the portable

devi ce. The accel ero r.attached taq the rta device;may detect such a
force that causes a ﬁ@%&ﬁ cegfat’f)ﬁ'@““%o'??%&g“ﬂe'g%eé‘@? *¥gfidect i on and

magni t ude of t [p@145)r C & ABYONBStodBE Bdteiniiedd amatde 6thd BReICREAPEordat a
provi ded by the accel erometer. Wien this function is enabled for an

appl i cati on, aonedp me sefbvase gamprments ée.g ednplieatignispitwagsbrmwase,@ifsor to nove

in a fashion a ' I anﬁ i ' slide
sonme di stance%#%EE%ééng’ué}(?g%g%g%&@ﬁ? S %%@W&ﬁ%ﬂﬁ@ﬁge utilized
in a variety cirtabropemtibng &iriesmaplesthose described abevedimphghouvihd presganes (e. g. ,
olf, bowing, tennis, . etc. 00135], Figure.23 is.a flow.di agra

igl | ustrati ngga?Ppgﬁ | &P e’i?#?(':‘%gg OT‘?ﬁIaﬁoP%’E&ﬁ?EFaﬁ%‘f’@&gFWyzs’gg%gﬂPﬂ]g to one
enbodi ment of {a¢hd IR HdbFEr afdtBERIuad ¥ffedd MEEBSadfited B RIS BviRA by a

processing logic that_may conprise hardware i
2003, etc. Furthermore, one or more peripheral devices 2006, such as, for

example, hard drives, may be configured accordingly. Other configurations may

exist,

Exemplary Data Processing System

[00146] Figure 21 is a block diagram of a digital processing system which may
be used with one embodiment of the invention. For example, the system 2100
shown in Figure 21 may be used as the exemplary systems shown in Figures 1
and 20.

[00147] Note, that while Figure 21 illustrates various components of a
computer system, it is not intended to represent any particular architecture or
manner of interconnecting the components, as such details are not germane to the
present invention. It will also be appreciated that network computers, handheld
computers, cell phones, multimedia players, and other data processing systems
which have fewer components or perhaps more components may also be used
with the present invention. The computer system of Figure 21 may, for example,
be an Apple Macintosh computer or an IBM compatible PC.

[00148] As shown in Figure 21, the computer system 2100, which is a form of
a data processing system, includes a bus 2102 which is coupled to a

microprocessor 2103 and a ROM 2107, a volatile RAM 2105, and a non-volatile
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(circuitry, dedicated logic, etc.), software (such as is run on a dedi cated
machi ne), or a conbination of both. In one enbodi nent, exenplary process
includes, but is not |limted to, detecting a novenent of a portable device
usi ng an accel eroneter -38 WD 2005/ 093550 PCT/ US2005/ 003 ed to the
portabl e dWPRE0%330 esponse to a force applied to theopﬁ[g'?'ﬁs&gﬁsé%%ggvi ce,

cal culating a magnitude and a direction of the force based on accel eration

i nformati on provided by the accel eronmeter, and noving a di splayed obj ect
froma first location to a second |ocation on a display of the portable
device, wherein the direction and di stance between the first and second

| ocations are determ ned based on the cal cul ated nmagni tude and direction of
the force. [00139] Referring to Figure 23, at bl ock 2301, an accel eroneter
attached to a portable device detects three-axis acceleration as a function

of tinme in respemse 2186. The Misrenioqenwor BoP3, abiich masibes for evarpple, a user taps an
edge of the p i | . 302, l.ue is

cal cul ated pr 8%%?%?#% rﬁ'}f &tljg%gw ndwagﬁ??lﬁ%g& g%ss?lﬁ%mg M%%Pgdéﬂ%é?lﬁ]\?@é% to the

devi ce by per faupleddo tdehe tien®ry 2i0d gs shidvanindlie éxampleccfRpmedt. STl bushe

t hree-axis acczﬁlt gr,ation. %ghone enbodi nent, th Vaqu-Jé nmay be determ ned
based on the i ROGHMEIPHAPSIISHXariAYS Spmpenepls togethsr apdasq wisgeangents

accel erati on v@edeQompbfntE29P1197, ﬂ@s?&d@ﬁ\}@@t&%dﬂéﬁﬁ& SdntRAe &a%&gﬁyot he three

conponents of the acceleration (e.g.,” X, Y, ar , axl s accel er n

i nformation). d4vixg2408, mweﬁla@&dnzgg@,tplm(féﬁ))r@m@wl@f which nayeimice,del i ver ed
to the portabl | ce e L of tapping th rt.abl e .device is
determned. In egﬁgﬁxs’é%?g%?lﬁgnﬁﬁowﬁéﬁgﬁcség s g o?%ﬁ?é&ﬁflg?sew ag

m crocontr ol | eweldkRadvat infthembaT wicatlgitht aput/outhlteicdicesd 1e0 aresioapleb asthd on t he
novi ng data provj ded by the 6 acceler ter. |n response to the determ ned
i mpul se directP u WPV‘E}H@{“‘O ?Fggeﬁp?ﬁlopcgg?& a‘élﬁmlzioéﬁu.ses a

di spl ayed obj eghickify P @ndnedahs @y 24nRie RAMIDRAM) @mbﬁ&ghﬁéwo%)eﬁtlvel y

associ ated with the determ ned direction and magni tude of the inpulse. A
di spl ayed obj ewmtinegusly in oler toorfreshior araingain i data infike Wewptyafiddnobj ect nay be
a ball as in bl didhdhol 2Rl R blentfe AR Helve, dmBer2Bibhllh SRS 2

an optical drive, or a DVD RAM or other type of memory system which

-

maintains data even after power is removed from the system. Typically, the non-
volatile memory will also be a random access memory, although this is not
required. While Figure 21 shows that the non-volatile memory is a local device
coupled directly to the rest of the components in the data processing system, it
will be appreciated that the present invention may utilize a non-volatile memory
which is remote from the system, such as a network storage device which is
coupled to the data processing system through a network interface such as a
modem or Ethernet interface. The bus 2102 may include one or more buses
connected to each other through various bridges, controllers, and/or adapters, as is
well-known in the art. In one embodiment, the I/O controller 2109 includes a
USB (Universal Serial Bus) adapter for controlling USB peripherals.
Alternatively, /O controller 2109 may include an IEEE-1394 adapter, also known
as FireWire adapter, for controlling FireWire devices. Other components may be
included.
[00149] Thus, methods and apparatuses for operating a portable device using
an accelerometer have been described. In the foregoing specification, the
invention has been described with reference to specific exemplary embodiments
47.



racquet or paddle as in tennis, a structure to observe deformation, and/or
kinetic notion, etc. The above techniques may al so be applied to other
simlar types of applications apparent to those with ordinary skill in the
art. -39 WD 2005/ 093550 PCT/ US2005/ 003599 Exenpl ary Portabl e Device Havi ng
an Accel er oMBE¥Y M VPL41] Figure 20 is a block diagram i IPCRESEUNH§9%nN
exenpl ary portable device having an accel eroneter according to one

enbodi ment of the invention. For exanple, exenplary system 2000 nay
represent at least a portion (e.g., a subsysten) of the exenplary system
100 shown in Figure 1 or exenplary system 2100 of Figure 21. Referring to
Fi gure 20, exenplary system 2000 i ncludes one or nore accel eroneters 2001,
one or nore mcrocontrollers 2002, a host chipset 2003 that may be coupl ed
to a video adapter 2004 and an audi o _devi ce 2005, and one or nore

peri pheral devthseesf. ool be edde thaf waripys medifisaiionsmay hetmeadgdlsséter onet er 2001
is a 3-axis ac i -0V ceel erati . X, Y, and
Z axes. The acce g%%%@%@ég?2%ng%agg%%ﬂ$%ﬁ%@%§° gg|*ﬁ$§%%3ﬁgg%%§gﬁﬂn
encapsul at ed i thedolidwipg phaihsadFhe spécificatise midsdratvings erepibtngbytgbd s (e. 9., X
Y, and Z axes) whose val yes are directl roportional to the acceleration
bei ng nmeasur edS8AERY L3 BgﬁﬁmﬁﬁﬁﬁF%i&%ﬁ¥ﬁa§§mgﬂaﬁé¢mﬁn one enbodi nent, the
accel eroneter 2001 may be a KG-01 accel eroneter from Kionix or an ADXL311
accel eroneter from Anal og Devices. [00143] The mcrocontroller 2002 is
responsi ble for nonitoring the analog outputs of the accel eroneter 2001 and
comuni cating with the host via the chipset 2003. In one enbodi nent, the
m crocontroller 2002 is coupled to the host chipset 2003 via an 12C bus
2007 and an interrupt line 2008. Alternatively, the mcrocontroller 2002
maybe integrated with the host chi pset 2003. In one enbodinent, the

m crocontrol |l er 2002 naybe a PCl 16F818 m crocontroller from M crochi p.

[ 00144] According to one enbodi nent, when the accel eroneter 2001 detects
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that the portable device is noving, the mcrocontroller 2002 receives the
3-axis acceleration information fromthe accel eroneter 2001 and notifies
the host via the interrupt line 2008. In response, the novenent data may be
read out fromthe mcrocontroller 2002 via the 12C bus 2007. In one

enbodi nent, the mcrocontroller 2002 nmay determ ne a noving direction based
on the 3-axis acceleration information received fromthe accel eroneter

2001. Alternatively, -40 WO 2005/ 093550 PCT/ US2005/ 003599 the host chi pset
may perform such operations. In one enbodi nent, the magnitude of the

resul t 8LAIBDER| eration vector of all three axes nmay be determ ned according
to the @gJEomﬁngﬁ;orﬁula: Mag (Acceleration a,ilt,fJ = Sgrt (Xaccel 2+y .. el
2 + 7acREELF GHBEAEY | n response to the determined magnitude of the

accel eration vector, one or nore software conponents (e.g., application
software, firmmvare, and operating system etc.) executed within the

exenpl aly sydmathod@ommisingsrf orm certain operations, for exanple, those

descri bed abpve throughout the present . application. For exanple, an

ori entation e"é‘n&i”%‘f)‘?eé’j‘féﬂ qfﬁéﬁ’gaﬁéﬁﬁécea@i‘%@%acc rgmefe altp t&dg‘ﬁt er and
the so id g&Glis..maybe adjusted via audio device 2005, etc. Furthernore,
one or nore periﬁ%eral devi ces 2006, such as, for exanple, hard drives, may

be confi gur age fhiaBliihy-cxEtiteble QU i@ pérddrind Bie BRMorepiedletermi@itplser y Dat a
Processing System [00146] Figure 21 is a block diagramof a digital

pr oces s¢anjigeyahleastithisdnh resppnshe the egtegtion obths renvedemeritthe portalde idavieat i on.

For exanpl e, the.system 2100 own in Figure 21 maybe used as. exenpl ary
Gyst onm EhowlSTIBg BEccion iAo oV ERsYSRe RSP an OB R oRi iy De

iIlustrates vaLlpus conponents of a conputer system it is not intended to
represent any particular architecture or manner of interconnecting the

conponents, @gnpavidlg tHe Uatehmirialifetio of fRNAoyemEMeyith a predetermined

direction to determine whether the determined direction relatively matches the
predetermined direction in order to execute the machine-executable code;

displaying a first page of a document on a display of the portable device prior to
the movement;

displaying a second page of the document different than the first page on a display
of the portable device if the determined direction of the movement relatively matches the
predetermined direction; and

displaying one or more intermediate pages between the first and second pages of
the document, the one or more intermediate pages representing a transition from the first

page to the second page.

2. The method of claim 1, wherein the movement of the portable device includes

moving the portable device towards a direction parallel to surface of the portable device.

3. The method of claim 1, wherein the movement of the portable device includes

rotating the portable device with respect to at least one of an edge and a comer of the

44



present invention. It will also be appreciated that network conputers,
handhel d conputers, cell phones, multinedia players, and other data
processi ng systens which have fewer conponents or perhaps nore conponents
may al so be used wth the present invention. The conputer system of Figure
21 may, for exanple, be an Apple Mcintosh conputer or an | BM conpatibl e
PC. [001481 As shown in Figure 21, the conputer system 2100, which is a form
of a data processing system includes a bus 2102 which is coupled to a

m croprocessor 2103 and a ROM 2107, a volatile RAM 2105, and a non-volatile
-41 WO poushlegissse. PCTI US20051003599 nenory 2106. The ni croprocessor 2103,
whi ch may be, for exanple, a PowerPC &4 or Power PC G5 m croprocessor from
Motorola, Inc. or IBM is coupled to cache nenory 2104 as shown in the
exanpl e pf Fi - pys i i nent s
togetheanndTgFQ%ﬂﬁﬁ%gg@%ﬁﬁgéFgéﬁgﬁggghggﬁggﬁgﬁﬁgeg§§§®e§%gggq§%gggngnd 2106

to a di spindthationtorat leakt @idotinspPingythe @enhisie 128 towardsRl dirésioh PatdlRUitd out put
(UO devices 2110, which may be mce, keyboards, nodens, network

i nt er f adedacepefi the pegablanksvisehentating/the poriahlecdevigeewitheespekiniovan ddgetofiéher t .
Typi cal |y, the input/output devices, 2110 are coupled to the stem t hr ough
! nbut T odbpabie st Eort B e PoREDI i wRARPIaGS 3 Drhgy e B PPyl

i mpl emept.ed.as dynanmi ¢ RAM (DRAM whi ch requires power continuously in
order to réfresh or maintain the data in the menory. The non- volatile
menory 2106 is typically a magnetic hard drive, a magnetic optical drive,
an optical drive, or a DVD RAM or other type of nenory system which

mai nt ai N5 datlae avathodpt dnim dwéurthes composing deiarmining anyarientationyplitbal 1y, the

R s R i S R e AU
devi ce i : o) t I - dat

proc essia(relég)éfésyys érﬁ {@F Eél%ﬂfﬁ O’i)eg&a‘%g‘fee‘%r?é?%‘gﬁf‘ ﬁg{(ﬁg’ %@%‘%gg%r]l% Q‘l’e[}lo\c;lgr? I on may
utili ze parfoffed BAsetidneheReRIMinoddrédhtdtfort enot e from the system such as a

net wor k storage device which is
6.  The method of claim 5, wherein the one or more predetermined user configurable
actions include displaying an image on a display of the portable device according to an
orientation that is relatively identical to an orientation of the image prior to the

movement.

7. The method of claim 6, wherein the image comprises one of a page of a

document, a Web page, and a page of slide presentation.

8. A method, comprising:

detecting movement of a portable device using an accelerometer attached to the
portable device;

executing machine-executable code to perform one or more predetermined user
configurable actions in response to the detection of the movement of the portable device;

determining a direction of the movement based on movement data provided by the
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coupled to the data processing systemthrough a network interface such as a
nodem or Ethernet interface. The bus 2102 nmay include one or nore buses
connected to each other through various bridges, controllers, and/or
adapters, as is well-known in the art. In one enbodinment, the 1/0
controller 2109 includes a USB (Universal Serial Bus) adapter for
controlling USB peripherals. Alternatively, I/Ocontroller 2109 may i ncl ude
an | EEE- 1394 adapter, also known as FireWre adapter, for controlling
FireWre devices. O her conponents nay be included. [00149] Thus, nethods
and appascataiemsietor operating a portable device using an accel eroneter have
been described. In t@ﬁ foreg&%&gfspgcification, the, invention has been

descri bed wi $HnPAME BRdstaran gationf dhsmangmeRbE I Reredeterpingg
2005/ 09?1&?&0%%'&3 gﬁ’l?réa @g@@%%hé&%r [l

| il . eV t various
nodi fications Tmay ereto w %%G{FGC é)ﬁlarrefaﬁlr‘{gﬂﬁg%ﬁlfs%g’%br oader spirit
and scopgdefermiiRdi didRfibh PR offer $8 bxdcitd theimachimeet Qb Beds! ai ms. The
specification and drawi ngs are, accordingly, to be regarded in an
i | lustrati vedisglagmgrafitse paghaha docwsentionta dieplag g the paBabdt Aswbe prihato i s
clainmed. is: 1. A nethod, conprising: detecting novenent of a portable device
usi ng aledERWRBn#¥%r attached to the portable device: executing

machi ne- exec&%@?&@m{ggao&%ohc‘? gggé I)P{h[@(ﬁ?ﬁgl%ét JtfeFers 1 Ehhg rﬂ%ﬁa&g@ﬁe{ digplay,

configurable & Inre nse'to e ion of the

port abl gf gR\iop@ble HRLR T Adiednited ARet@sh Of the heoVERYEITREi PAS eFateResTRY ement
data provided by the acceleroneter; conparing the determ ned direction of

t he novpredotermirteld dirgotiedet ermi ned direction to deterni ne whet her the
determ ned direction rel %}I vel.,y matches the .
wherein the portable device is placed on a supporting surface when the movement
of the portable device is detected, and wherein the movement of the portable device is

detected when a sudden force 1s tabbed on the supporting surface.

9.  The method of claim 8, further comprising:

detecting oscillation of the portable device via the supporting surface caused by
tabbing the supporting surface; and

generating the movement data based on the detected oscillation of the portable

device.

10. The method of claim 8, wherein the second page of the document is displayed as

a next page advanced from the first page of the document.

11. The method of claim 8, wherein the second page of the document is displayed as

a previous page reversed from the first page of the document.

12.  The method of claim 1, further comprising:

displaying a first portion of a document page on a display of the portable device
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predeterm ned direction in order to execute the machi ne-execut abl e code;
displaying a first page of a docunent on a display of the portable device
prior to the novenent; displaying a second page of the docunent different
than the first page on a display of the portable device if the determ ned
direction of the novenent relatively matches the predeterm ned direction;
and di spl ayi ng one or nore internedi ate pages between the first and second
pages of the docunent, the one or nore internedi ate pages representing a
transition fromthe first page to the second page. 2. The nethod of claim
1, wher piior tolibe nmvement; aptl t he portabl e device includes noving the portable

device towards a directio aral l t.o surface of the portabl.e devjce. 3.
The met hod oﬁswﬁ&iﬂ&aﬁe% p er&qéLﬁH%%wtt p@gefirféersarr@amﬂée &’a@\tfpefélqnnm udes

rotatin ey j i:£ - : edge and a
comer ofh HRGHiSYed BF i LR At e e R ek 87 b BRI BT
novenmenfelffvelnmandes &l sredecifmelteleydes. @ conbination of at [east two of
novi ng the portable device towards a direction parallel to surface of the
portabl e device, rotating the portable device with respect to an edge of the
portabl e device, and rotating the portable device wth respect to a corner
of the E%rta’ﬁl‘%ethﬂ‘é\ﬁ‘)@@?“%'?g:The met hod of claim1, further conprising

on roveren: SarAnEab R e e doloiBLiPRbang A ALk Bl PRI ore

predet epaedide devsigs; configurable actions are perfornmed based on the
determ ned orientation. 6. The nethod of claim$5, wherein the one or nore
pr edet er mi negkegseng cuwchingtaxabliableamdi do peiforh vde oditspt pyddeterannédresgye on a

di splay of_the portable device accoryding tg an orientation that |s,
rel ati vEPRI1gUIRIE REUPNs 19 rasPaies shihgrdetsstion of e meygwept oldhe partahle deis¢enent .

7. The met hogl of 6l Mifect RS EhE nfdVenlTROS G PR ER M OhrRiRRAS 6L 2

accelerometer;

comparing the determined direction of the movement with a predetermined
direction to determine whether the determined direction relatively matches the
predetermined direction in order to execute the machine-executable code;

displaying a first portion of a document page on a display of the portable device
prior to the movement;

displaying a second portion of the document page different than the first portion
on the display of the portable device if the determined direction of the movement
relatively matches the predetermined direction; and

displaying one or more intermediate portions of the document page between the
first and second portions of the document page, the one or more intermediate portions

representing a transition from the first portion to the second portion.
14.  The method of claim 13, wherein the second portion is displayed transitioned

from the first portion as if the portable device is moving while the document page is

steady.
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docunent, a Web page, and a page of slide presentation. 8. A nethod,
conprising: detecting novenent of a portable device using an accel eroneter
attached to the portable device; executing machi ne-executabl e code to
perform one or nore predeterm ned user configurable actions in response to
t he detection of the novenment of the portable device; determning a
direction of the novenent based on novenent data provided by the 45

accel eroneter; conparing the determ ned direction of the novenent with a
predeterm ned direction to determ ne whether the determ ned direction
relatively matches the predetermned direction in order to execute the

of tho. For { SHICTEBpAGE i 3¢ bHer L g SRR e ane Sy P L oA Eecond pags
f th . (i j - {:shl: of . th t abl
devi oo TOYREOHS REHERher PAcbRRnky it RERE AR BRI R o e nl ohbs the -

pr edet embiagentdrdrRatviewpoier aiukert he portabl e device is placed on a
supporting surface when the novenent of the portable device is detected,

and wherein the novenent of the portable device is detected when a sudden

force is tahhed on th upporti surface. 9. The nethod of claim @8, further
conpri sfémg @E@H@?&Z%Fﬁ 130 WhFreat the CHECnapILS Bprtentely RadisRlapisbrti ng

surface ' e i i rface; and generating the
rmvemsngf%?ﬁ%%%@%@ﬁ?ﬁﬁ%l%&é@?@Qﬁé@lgﬁ%@c@i on of the gortabl e gdevi ce. 10.

The nethod of claim8, wherein the second page of the docunment is displayed
as a next page advanced fromthe first page of the docunent. 11. The net hod
of cl aih.8, Tieemeihodtdieldrcdddwhage dfe ddcemdotpagens ons ofiaspdpyed as a

previ ous page reversed fromthe first page of the docunent.
newspaper, and a video game scene,

18.  The method of claim 5, further comprising:

activating at least one interface of the portable device that is best suitable for given
the determined orientation; and

optionally deactivating at least one interface of the portable device that is less

suitable for the given determined orientation.

19. A method, comprising:

detecting movement of a portable device using an accelerometer attached to the
portable device;

executing machine-executable code to perform one or more predetermined user
configurable actions in response to the detection of the movement of the portable device;

determining a direction of the movement based on movement data provided by the
accelerometer;

comparing the determined direction of the movement with a predetermined
direction to determine whether the determined direction relatively matches the

predetermined direction in order to execute the machine-executable code;
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12. The method of claim1, further conprising: displaying a first portion of
a docunent page on a display of the portable device 46 prior to the
novenent; and di spl aying a second portion of the docunent page different
than the first portion on the display of the portable device if the

determ ned direction of the novenent relatively matches the predeterm ned
direction. 13. A nethod, conprising: detecting novenent of a portable device
usi ng an accel eroneter attached to the portable device; executing

machi ne- execut abl e code to performone or nore predeterm ned user

confi gur abl digdeyipaé firgt pagsprfrisdocqument en getigdey ehthsfpartablasraeepriordP t he
portabI@Vde%;ce't determ ning a direction of the novenent based on novenent
data pr eﬁ&é&“ﬁ?’the accel eroneter; conparing the determ ned direction of

the movementy;Wihfing aREBGRE F478 dYafle ddbdRElt Bitelent HRH]REHRE &%Iggbﬁ%rdi%ﬂ%lf .

determ ned direction relatively matches the predeterm ne Irecti

order taf thx porthide tleeicoafthicrdet@nanetd dipdtionadehe diovphayt rdativdly rsticheetlic on of
a docunent page on_a display of the portable device prior to the novenent;
di spl ayPragetarmineddireplédnsi on of the docunent page different than the first

portion on the display of the port.able deyvice if, the determ ned dirgction
b the. moverfEiaypgRar by a1y e BREURRiBent BHSEeh hedh: AR SHRNgreeh?
di spl ayipgo0MGeRN (HES 6r%8fé‘fﬁf@r§‘n%8ﬁ?@%ﬁ£e9Eépr@ienftifﬁg d TR frBAGRe elveen
the first and second portions of the document pag€, the one or nore
i nt er megligatte thogecbotpagd;epresenting a transition fromthe first portion to
t he second portion. 14. The nethod of claim 13, wherein the second portion
i s di spl ayedleterangingiagrgeentaticonefithe pprtakle deviceiadier the mpvementdusedibhe devi ce
'S movig vc\:Ar’hné:rlltedattahgolFe%(t:e%)P hlepa%gglelrosmetglt, %rah%}léin%ge one or more predetermined
user configurable actions are performed based on the determined orientation;
activating at least one interface of the portable device that is best suitable for given
the determined orientation;
optionally deactivating at least one interface of the portable device that is [ess
suitable for the given determined orientation;
determining whether the portable device is held by a user after the movement
based on the movement data provided by the accelerometer; and
predicting locations of the hands of the user for holding the portable device,
wherein the at least one interface is activated or deactivated based the predicted locations

of the hands.
20.  The method of claim 19, further comprising:
activating at least one interface that is not within the predicted locations; and

deactivating at least one interface that is within the predicted locations.

21.  The method of claim 20, wherein the at least one interface includes one or more

wireless transceiver.

49



15. The method of claim 13, wherein the transition fromthe first portion to
the second portion is perforned in accordance with the determ ned direction
of the novenent froma viewpoint of a user. 16. The method of claim 12,
wherein the docunent page cannot entirely be displayed on one page within
the display of the portable device. 17. The nethod of claim 12, wherein the
docunent page is one of a map, a newspaper, and a video gane scene. 18. The
met hod of claimb5, further conprising: activating at |east one interface of
the portable device that is best suitable for given the determ ned
orientation; and optionally deactivating at | east one interface of the

port abl g devjice that, is les uiptable f.or the given determ ned orientation.
19. A n&'ho ,h%ﬁﬁppﬁfﬁ&l%gﬂe&qh‘?bc%g’éﬁ@ﬁt of a portable device using an

accel er oMet 69k A AAlad Snk Reirel AT TARL &y A KA mESARUIBITRAR e RpGOUT abl e
code to performoré or nore predetermned user conflgurable actions~in
responsﬁgﬁgxum@ detection of the novenent of the portable device;
determining a direction of the novenment based on novenent data provided by
the accel erdsaetietingon igrst PngWitledesd dtassasi vezdhalicosunilminate$ Witheretndivevesak wi t h
a predetermned direction to determ ne whether the determ ned direction

rel ati vBBY2'¥rat ches the predetermined direction in order to execute the
machi ne- execut abl e code; 48 displaying a first page of a docunent on a

di splay of the portable device prior to the novenent; displaying a second

page of23.he Tacuerod Ficifigr @8 whbain tHeeut ldassbndnga raR idclddsPbiyor @brd he
portable device if the determned direction of the novenent relatively

mat chesspehkerspr edet ermi ned direction; displaying one or nore internediate
pages between the first and second pages of

24, The method of claim 23, further comprising driving at least one speaker to have a
best sound effect given the determined orientation of the portable device after the

movement.

25.  The method of claim 18, wherein the at least one interface includes one or more

cameras.

26.  The method of claim 18, wherein the at least one interface includes one or more

microphones.

27.  The method of claim 18, wherein the at least one interface includes one or more

video output interfaces.

28. A method, comprising:
detecting movement of a portable device using an accelerometer attached to the
portable device;

executing machine-executable code to perform one or more predetermined user
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t he docunent, the one or nore internedi ate pages representing a transition
fromthe first page to the second page; determ ning an orientation of the
portabl e device after the novenent based on novenent data collected by the
accel eroneter, wherein the one or nore predetermi ned wuser configurable
actions are perfornmed based on the determ ned orientation; activating at

| east one interface of the portable device that is best suitable for given
the determ ned orientation; optionally deactivating at |east one interface
of the portable device that is less suitable for the given determ ned

ori ent atandigurabde ectinngiingespoasther the ldetegtion ablle evérenti of thebdrthyledeviser aft er
t he novenent, based on the novenent data proyi ded by the accel e ter; and
prodicting 1SEETIBHS HireHenRLTAE moremRa: BRser ongrovemet st pre v ksAiahe

devi ce, cc@fé%rﬁét@r*t he at |east one interface is activated or deactivated
based the predict'ed | ocations of the hands. 20. The nethod of claim 19,

further comyongianhg the deteadhimd dfectigAdr tnobdrhent gl atphédetértningd W thin the
predi cted |l ocations; and deactivating at |east one interface that is within

t he predirestiod to dewrinoreswhether thealeharmiou difectioairalap@elynheaicbénthehe at | east
one interface jn¢ludes one ofr nmore wi el ES'E transceiver.,K 49 22. The net hod

of cl ai FESACTRineH KEeCUeRpt Pl cxrcpia e maghifie-peaibbneddii r el ess
transcei ver &&f}}qiﬁﬁg{wﬁétﬁ@t‘ﬁé Je%ét’n‘?lisaé FpRunbe en&hgﬂﬂeﬁ?orﬁﬂg
g a ea one C

deacti vatin W réless transcel ver at comminicates with

rel ati veoveaknt dtpaividedPy thENRceletdigsle@fangl ai m 18, wherein the at | east one
interface includes one or nore speakers. 24. The nethod of claim 23,

further conplaterimyingrd repoitiet rdieattheonevepedkeherten thaveachingestcusabind ef f ect

iven the determ ned orientation of the portable device after the
J codedls executed based on the determ?ned repetRwe rate of tﬁe movement,

29.  The method of claim 28, wherein the portable device is a multimedia player and
wherein executing the machine-executable code includes playing a multimedia content

via the portable device.

30. A method, comprising:

detecting movement of a portable device using an accelerometer attached to the
portable device;

executing machine-executable code to perform one or more predetermined user
configurable actions in response to the detection of the movement of the portable device;

determining a direction of the movement based on movement data provided by the
accelerometer;

comparing the determined direction of the movement with a predetermined
direction to determine whether the determined direction relatively matches the
predetermined direction in order to execute the machine-executable code;

determining whether the movement is a repetitive movement based on the

movement data provided by the accelerometer; and
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novenent. 25. The nethod of claim 18, wherein the at | east one interface

i ncl udes one or nore caneras. 26. The nethod of claim 18, wherein the at

| east one interface includes one or nore mcrophones. 27. The method of
claim 18, wherein the at |east one interface includes one or nore video
output interfaces. 28. A nethod, conprising: detecting novenent of a
portabl e device using an accel eroneter attached to the portable device;
execut i ng machi ne- executabl e code to performone or nore predeterm ned user
50 configurable actions in response to the detection of the novenent of the
port abl e dedpi€¢aninige sepatitivegats dithesovement, whsecinshe mashingsxeeutablenpyvenment

dat ided by th I t.er, ' det ' di. ti f
e e e R
the midieh WTH 2Rl TAE WHDEHEH the

or der | e e R R R

movenerbdé fctudes ptyitg ¥ enuitivedentonagedh oR fdrablodvesenhddat a provi ded by
the acceleroneter; and determning a repetitive rate of the novenent,
wher ei n t heafwsting & restbeuelabe enulbawdia eonisns sutreatlphsiog rdayadie reletizelyi ned

repetitiv ate of .the novenent. EV The nmethod of claim 28, wherein the
portabIr%atgl?eb]ec(getffrgnﬁe(ﬁ{ﬁpﬁlﬁ%ﬁfaée 8? PO Sher ei n executing t he

machi ne- execut abl e code includes playing a nmultinmedia content via the
portabl e device. 30. A nethod, conprising: detecting novenent of a portable

devi ce 3usi nghamakesbeclairet 20, faithachdtbrising hdectigrdraiopleyidg\d mealtindedigut i ng
machi ne- execut abl e code to performone or nore predetermned user
content that has a tempo relatively matched with the determined repetitive rate of the

movement.
32.  The method of claim 30, wherein the portable device is a digital audio player.

33. A method, comprising:

detecting movement of a portable device using an accelerometer attached to the
portable device;

executing machine-executable code to perform one or more predetermined user
configurable actions in response to the detection of the movement of the portable device;

determining a direction of the movement based on movement data provided by the
accelerometer; and

comparing the determined direction of the movement with a predetermined
direction to determine whether the determined direction relatively matches the
predetermined direction in order to execute the machine-executable code;

requesting a user to move the portable device as a part of entering a password
prior to detecting the movement of the portable device; and

indicating whether the password is entered correctly based on whether the moving

direction of the portable device relatively matches the predetermined direction.
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configurable actions in response to the detection of the novenent of the
portable device; determning a direction of the novenent based on novenent
data provided by the acceleroneter; conparing the determ ned direction of
the novenent with a predetermined direction to determ ne whether the
determ ned direction relatively matches the predeterm ned direction in
order to execute the machi ne-execut abl e code; determ ni ng whet her the
novenent is a repetitive novenent based on the novenent data provided by
the accel eroneter; and 51 determning a repetitive rate of the novenent,
wherein the machi ne-executable code is executed based on the determ ned
repetitive rate of the novenent, wherein the portable device is a

mul ti medft-a prég/@ﬁtl&dcpf\Mh%Hm A E;(é‘@ﬁppwgrlﬁwg ma@mrlﬁgI@@mﬁ%n@r a distfe

i ncl udes ayi a Nt Vi ort an ustin
2" hyt bGP R 0% Stk PEOL B E8Ne-TB b ek J6 pBRyRp pay RS G ¥iea iR SR ' "
mat ch t t f

Clai m 3¢ e Rl BEEnL@RRe Ja S bR lﬁﬁgfeaénd&%@%%. W %ﬂlﬁ%ﬁ?éﬁﬁ(@ﬁﬁ?in

t hat hasoacienpst the patthbieldevicatandabe ehteled gt patiehdinedpisperd.ti ve rate of
the novenent. 32. The nmethod of claim 30, wherein the portable device is a
digital audio player. 33. A nethod, conprising: detecting noverment of a
port abl g_device u g .an .accel neter attached t.o the rtabl e device;
becuti o b et HaiRr a5 BT somerbiimramete WSk BAGt & SHIORE bser
confi i he
port ;%Fé&?éﬁ.%iﬁé DS B g o T8 B QR Bl AR TR 0k et

dat a pr pidicheidn Y wheeherake phsnondisinterad duc@eially ngdétbanihet dasdd@ditdi rection
of the novenment with a gredeterm ned direction to determ ne whether the

det er ni medcaicneef the portablgtdevisteyandehe hatsradhiarst prdsksoad moreehsdifiteeti on in

order to exe &Jte t he nachi ne- execut abl e code;
passwor.

36.  The method of claim 1, further comprising:
determining whether the portable device is in a locked state; and generating an
alert to indicate the movement of the portable device if the portable device is in a locked

state.

37.  The method of claim 36, wherein generating the alert comprises generating an

auditable audio alarm.

38.  The method of claim 36, wherein generating the alert comprises transmitting a

signal to a remote facility over a network.

39.  The method of claim 2, further comprising:
determining a location profile for the portable device based on the movement data
provided by the accelerometer; and

configuring the portable device according to the determined location profile.
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requesting a user to nove the portable device as a part of entering a
password prior to detecting the novenent of the portable device; and

i ndi cati ng whether the password is entered correctly based on whether the
noving direction of the portable device relatively matches the
predeterm ned direction. 52 34. The nethod of claim33, further conprising
pronpting the user to enter a first portion of the password prior to
requesting the user to nove the portable device, wherein the indication of
whet her the password is entered successfully is determ ned based on the
novenent of the portable device and the entered first portion of the

. 3 Th d. of ,cl ai m.34, .h i Si N h
Do entdl: a Jbe RanSERrRRR 37 Thedtid sonliEting e RIS U e EOPRE B ler 1o move
the pordiaBlige deVitQ8ss WIRHAI MidrPRe aha%sgﬁﬁgwcﬂieumm&é}?dcetmh@ y|ed is

entered successtully 1s determ ned based on t novenent of e portable

devi ce danidetifNtcpotabkds hsgriatahdithecmobdilpprdfilons of the password. 36. The
met hod of claim1, further conprising: determ ning whether the portable
device is in a locked state; and generating an alert to indicate the

novene of .t he rtaple. device i.f the rtagbl.e device.is jn a | ocked

state. My” ThE B Ars Rt Tamisin vigirBRle f2t Rokg A BridbmBiRon: ses
gener alyg1g @ a PPl @ﬂpéo%aﬁ ke AlsRER), 3211 pHEAN AhePdorfal %rmrﬁ@xicaw.re! n
generating the alert conpriSes transm'tting a signal to a renote facility
over a andtawnulkimed®a plilger.met hod of claim 2, further conprising: determning a
| ocation profile for the portable device based on the novenent data

provi ded by the accel eronmeter; and configuring the portable device according
to the get erm(g%gjlacati on profile. 53 40. The nethod of claim 39, wherein
conf i gt ngt RIRIE PRRFS QRATEI S onpri ses  di sabling a wirel ess network
interface aﬁ‘f)r@&%?&ri, ng a cellular interface of the portable

a memory coupled to the processor, the memory having instructions stored therein;

an accelerometer coupled to the processor and the memory to detect movement of
the portable device, wherein the processor executes instructions from the memory to

perform one or more predetermined user configurable actions in response to the
detection of the movement of the portable device; and

a controller coupled to the accelerometer and the processor to determine a
direction of the movement based on movement data provided by the accelerometer, and
compare the determined direction of the movement with a predetermined
direction to determine whether the determined direction relatively matches the
predetermined direction in order to execute the instructions,

wherein the processor executes instructions from the memory to

display a first page of a document on a display of the portable device prior to the
movement,

display a second page of the document different than the first page on a display of
the portable device if the determined direction of the movement relatively matches the

predetermined direction, and
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device if the portable is associated with a nobile profile. 41. The nethod
of claim1, wherein the portable device is one of a |laptop conputer, a
tablet PC, a PDA (personal digital assistant), a cellular phone, a personal
conmuni cator, and a nultinmedia player. 42. A portable device, conprising:

a processor; a nenory coupled to the processor, the nenory having
instructions stored therein; an acceleroneter coupled to the processor and
the nenory to detect novenent of the portable device, wherein the processor
executes instructions fromthe nmenory to performone or nore predeterm ned
user confi guligiheonedi orese intemaghata pageobdtiveen thet fast ahsesbont pegerovighent  of
the portable device; and a,contrgller coupled to the acceLeroggi r and the

process umsnhdhe PRE REMPTE HitPIRRedIRA pégestWBr%@té‘Fﬁe‘?‘lfraB%iE@H f’Eﬂ’P ifent dat a
pr ovi dﬁéja%%?ttﬁbese%ﬁ%éﬁéémet er, and conpare the determ ned direction of the

novene ha pre rmned direction to determ ne whet her the determ ned
direction relatively matches the predeterm ned direction in order to
execute the instructions, wherein the processor executes instructions from
t he mendt.yAtmadiisptaylablefrneditmpegengéxautibdaiomtet toaause ainspehmg tofpetfoem

portable device prior to the, novenent, display a second page of the
documn@nﬁghoﬁjeﬁ@rfpe&ﬁgﬁwlsmgﬁst page on a display of the portable device

if the det er%&%ﬁﬁg%S@&ﬁéﬁ%&%&f&%ﬂﬁ%@ One‘né)glll %&éeY&Joﬁe%taﬁ? E8cd {3%he

pr edet er m ne on, an Fhore I ntermediate pages

bet weenpdrfidhld iéike;and second pages of the document, the one or nore

i nternedi ate pages representing a transition fromthe first page to the
second page.ex¢8utify machinnexceutdalsl codotal penfoinavhe gr exee pralstantosieuseo cause a

machi ne to, perform a .nethod, th thod cqnprising: detecting novenent of a
por t abl @igyrahle agions inAcsROsss isclign OhUICHOYBMERE! the portable device;

determining a direction of the movement based on movement data provided by the
accelerometer;

comparing the determined direction of the movement with a predetermined
direction to determine whether the determined direction relatively matches the
predetermined direction in order to execute the machine-executable code;

displaying a first page of a document on a display of the portable device prior to
the movement;

displaying a second page of the document different than the first page on a display
of the portable device if the determined direction of the movement relatively matches the
predetermined direction; and

displaying one or more intermediate pages between the first and second pages of
the document, the one or more intermediate pages representing a transition from the first

page to the second page.
44, An apparatus, comprising:

means for detecting movement of a portable device using an accelerometer

attached to the portable device;
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portabl e device; executing machi ne-executable code to performone or nore
predeterm ned user configurable actions in response to the detection of the
novenent of the portable device; determning a direction of the novenent
based on novenment data provided by the acceleroneter; conparing the

determ ned direction of the novenent with a predetermned direction to
determ ne whether the determ ned direction relatively matches the
predeterm ned direction in order to execute the machi ne-executabl e code;

di splaying a first page of a docunment on a display of the portable device
prior to tHeapplamxseuting mgrhipewycentalle sade puperfomm pheodowrerent di f f er ent

than the first di splay. of th tabl e device.if the deternined
di r ect ESHCTEN Hosy ShBRECTRRIAT 988 p raPehed Bifedetiriameolhiibirnaft 86 i on:

and di sﬂ?g ﬁéﬁjt:ﬂﬂe apgcer nore internedi ate pages between the first and second
pages o the docunent, the one or nore internedi ate pages representing a

transition hicam téelctérifhingpadieedtiontdfehs eRebthepelicd 4% méveragmakal us,
conprising: means for detecting novenent of a portable device using an
accel emsiaded by the apshlsgometershe portabl e device; 55 means for executing
machi ne- execut ab%e code to Berfor m Célge .0or . pr edet er m ngd user

Conf i gur abl BB G FOmRringd s eRTied iregtioR of thsmoYS TR Wibanent of the

por t ablig, fed AREARA BUARhRATWALIG: helldanlihadRlcdditlRyglpnt based on

nmovenent data prov y the acceleroneter; neans for conpari’ng the

det er mnngtchadithe prddetermlinddndiretivarie okderitd Bxecutprtrdaaching-eeecutitiecddon to
determ ne whether the determ ned direction relatively matches the
pr edet er nmi natads fercdisplaying adiigepageorfexdenument he ardispian ef theartebly deviede.

ggsiniefp?{orgcl)ﬁ%n%l/er}gelﬁ;f' rst page of a docunent on a display of the portable

means for displaying a second page of the document different than the first page
on a display of the portable device if the determined direction of the movement relatively
matches the predetermined direction; and

means for displaying one or more intermediate pages between the first and second
pages of the document, the one or more intermediate pages representing a transition from

the first page to the second page.

45. A method, comprising;:

detecting movement of a portable device using an accelerometer attached to the
portable device;

determining an orientation of the portable device after the movement based on
movement data provided by the accelerometer;

displaying an image on a display of the portable device according to an orientation
that is relatively identical to an orientation of the image prior to the movement;

displaying a first page of a document on a display of the portable device prior to
the movement;

displaying a second page of the document difterent than the first page on a display
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P !
prior to the novenent; neans for displaying a second page of the docunent
different than the first page on a display of the portable device if the
determ ned direction of the novenent relatively mnatches the predeterm ned
direction; and neans for displaying one or nore internedi ate pages between
the first and second pages of the docunent, the one or nore internediate
pages representing a transition from the first page to the second page. 45.
A nmet hod, conprising: detecting novenent of a portable device using an
accel eroneter attached to the portable device; determ ning an orientation

of 1 e A4 BBl IRLY 68 Ak e A IPRIRON ARGl BEMBIRy idhepii dod

by the acceteroneter,; pl'ayt ng an 1 nma on a orta

devi ce 164éingd He@for@h@nt ation that is relatively identical to an
orientation of the inmage prior to the novenent; displaying a first page of
a docunent cispayingphayr ofore rdemoediatb pegeieiteecpthiedirst and sdvendpageseot ;

di spl ayLng a second page of the dog,ument different than the first F%ge on a
di spl ayt"€ SacyReRthde el pRredBiFrRedinle RIgSS ERATEICHIIAG & tEANSEL fspmahe fi

novene i ches the predeterm ned direction; and displaying one
or nor aﬁ%?%ﬁr?e%?é%% eges between the first and second pages of the
docunent, the one or nore internedi ate pages representing a transition from
the first page to the second page. 46. The nethod of claim45, wherein the
i mage i40. ond'hefmethpdgé cima4flogherent theamapels qrgd,a papst & pdganaht,sd | de
presentation. 47. A nmethod, conprising: displaying a first page of a
docurrenWeBﬂPa&eedmgﬁlWed’ffsadﬁﬁfﬁtsﬁﬁqagﬂﬂevi ce; detecting novenent of the
portabl e device using an accel eroneter attached to the portable device;

47. A method, comprising:

displaying a first page of a document on a display of a portable device;

detecting movement of the portable device using an accelerometer attached to the
portable device;

displaying a second page of the document different than the first page in response
to the detection of the movement;

determining a direction of the movement based on movement data provided by the
accelerometer, wherein the second page is displayed if the determined direction relatively
matches a predetermined direction; and

displaying one or more intermediate pages between the first and second pages of
the document, the one or more intermediate pages representing a transition from the first

page to the second page.

48.  The method of claim 47, wherein the portable device is placed on a supporting
surface when the movement of the portable device is detected, and wherein the
movement of the portable device is detected when a sudden force is tabbed on the

supporting surface.
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di spl aying a second page of the docunent different than the first page in
response to the detection of the novenent; determning a direction of the
novenent based on novenent data provided by the acceleroneter, wherein the
second page is displayed if the determned direction relatively nmatches a
predeterm ned direction; and displaying one or nore internmedi ate pages
between the first and second pages of the docunent, the one or nore
i nternedi ate pages representing a transition fromthe first page to the
second page. 48. The nethod of claim47, wherein the portable device is
pl aced 4% Ehesmpphodidfrdpins 4B8f Anthewhemptibimgnovenent of the portable device is
detected, and wherein the novenent of the portable device is detected when
a sudden f ordstectiagapbatonaf theerortablpdavicnyiadhe supnerting surfacemaasefethod of
claimA4g,. further c riskng; detecting oscillation of the portable device
L B EERE 0l

Vi a thet 8%619%?%’30 &4l d by tabbing the supporting surface; and

generating t edess il gt he
portabl e dégt\)eiﬁglremﬁggﬁé] ﬁrlﬁgeﬁnlg?ﬁgaggg?&gliﬁeg%e%Merg?ﬁﬁgtoheﬁgggg%%&bggge of the

docunendevicx. di spl ayed as a next page advanced fromthe first page of the
docunent. 51. The nethod of claim48, wherein the second page of the
docunent is displayed as a previous page reversed fromthe first page of

t he doc nt.. 52..A nmethod, ,gonprising: displayi a.first portipn of a
docunentl pagiegRetiog RE st 45 PR RL M ser bl ihe donbien S tsbblrthn o

t he porjghl YAERCHS rdgh A2 BSESLE AMBL Qhcdhifched to the portable device;
di spl ayalI ng ?aggcon Cporl?)?})n o@%tﬁeé%{jocuéngn% p{’.algé different than the first
portion on the display of the portable device in response to the detection;
and di splaying one or nore internediate portion of the docunent Fage bet ween
t he 1. = The method of claim 48, wherein the second page of the document is displayed as

a previous page reversed from the tirst page of the document,

52. A method, comprising:

displaying a first portion of a document page on a display of the portable device;

detecting movement of the portable device using an accelerometer attached to the
portable device;

displaying a second portion of the document page different than the first portion
on the display of the portable device in response to the detection; and

displaying one or more intermediate portion of the document page between the
first and second portions of the document page, the one or more intermediate portions

representing a transition from the first portion to the second portion.

53.  The method of claim 52, further comprising determining a direction of the
movement based on movement data provided by the accelerometer, wherein the second
portion of the document page is displayed if the determined direction relatively matches a

predetermined direction.
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first and second portions of the docunent page, the one or nore internedi ate
portions representing a transition fromthe first portion to the second
portion. 53. The nmethod of claim52, further conprising determning a
direction of the novenent based on novenent data provided by the

accel eroneter, wherein the second portion of the docunent page is displayed
if the determned direction relatively matches a predeterm ned direction.
58 54. The nmethod of claim53, wherein the second portion is displayed
transitioned fromthe first portion as if the portable device is noving

whi |l e ttHe ddbemesthopafelaim 53 tveaulyin tbSsecbnd poetidron difpleyal marsRjonsder ei n t he
transition fromthe fi rs% porti o.the second _ portionis performed in
accor ddFfr the kst peréiogesd Fhemagrer GO %@Vl{l&évhﬂ%db‘éﬁféﬁ‘t‘mﬂﬂtd?ﬁgalili ewpoi nt
of a USer, 56. The nethod of claim52, wherein the docunent page cannot
entirely g%‘ di spl ayed on one page within the display of the portable
device. 57. The nethod of claim52, wherein the docunent page is one of a
map, a newspaper, and a video gane scene. 58. A nethod, conpri sing:

di spl ayidSng dheanathapbhglaoh 23, porareinltbe tensiten frosetudnsepationtages
transitioning ,tovvard? a di.rection fronh first scene to a second scene from
a vi ew3ssnd ROTtiaN {igRer ,OlllﬁgtlgéP?Qféa%Ferfﬁlﬁ detgpmingd dygetiamettigevi ce using an
accel eromaet eertgttacheed ta ¢ tfze sE)?ortabl e device; and performng a

pr edet MY rﬁg}%tvf o I'F The" %t ect ed novement is not in accordance with
a direction associated with the direction of the transition fromthe

vi ewpoi nt of the user. 59. The nethod of claim58, wherein the predeterm ned
oper at i56n i itk wsgbodoeclaim FRusharginghy dbcahémpagt chieotpatiteblbe diplied,

generating an audio alert, and a combination of a vibration and an audio
al ert . ogone page within the display of the portable device.

57. The method of claim 52, wherein the document page is one of a map, a

newspaper, and a video game scene.

58. A method, comprising:

displaying on a display of a portable device a sequence of images transitioning
towards a direction from a first scene to a second scene from a viewpoint of a user;

detecting a movement of the portable device using an accelerometer attached to
the portable device; and

performing a predetermined operation if the detected movement is not in
accordance with a direction associated with the direction of the transition from the

viewpoint of the user.
59.  The method of claim 58, wherein the predetermined operation includes one of

causing a vibration of the portable device, generating an audio alert, and a combination of

a vibration and an audio alert.
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60. The nethod of claim58, further conprising: determ ning an accel eration
of the novenent of the portable device based on the novenent data provided
by the accel eroneter; and adjusting displaying the sequence of inages with
an acceleration relatively related to the acceleration of the novenent. 61.
The met hod of claim 58, wherein the sequence of inmages represents a noving
scene of a video gane and wherein the portable device represents a noving
obj ect facing the noving scene froma viewoint of a user holding the
portabl e device. 62. A nethod, conprising: detecting a novenment of a

por t abl @&.deviteamethiodgpfateimc 68) Brdwetenpeasingched to the portabl e device;
deternining(%n orientation of the portable device after the novenent based

on novenentdeiRAMUNIBE A asseleriond the movemgrbekthe PRERpiFaASviRs Based eadke one
i nt erf%Sd%eﬁt%{dafrrokfﬁgd%fﬁéeg&;lg ?rﬁetérs aH st suitable for given the

deter mne rien i hg a | east one interface of the

portabl e dewyg tﬁ’l@%ﬁsﬁl@ﬂh@% SdubAky @fltr@lr ed D8th 43 A6RBIFRI RIIRLIOfel L84 at i on,

wherein the at | east "one Interface includes one or nore video output

i nt er f dodbe toceldrataors of theundeomeldt a t o an external device. 63. The net hod of
claim62, further conprising: determ ning whether the portable device is
hel d by a user after the novenent based on the novenent data provi ded by

t he acc Ier redl t] l ogations of -the hands of the user for
i S R e e R E N S B
activat &@n@lﬁf 5lorkbl JufLshPRAGLIH R Rr@d|eCdsste I%P&fse@t@% m@\g’ingfobﬁé?:? FRAS -
The nmethod of claim®63, further conmprising: actlivating at one
i nt er f athe ntdvdhg scsanad‘tormatxhempdnlneoﬁa eskrdtodding oleaporvatde davide. deacti vating at
| east one interface that is within the predicted |ocations.
62. A method, comprising:
detecting a movement of a portable device using an accelerometer attached to the
portable device;
determining an orientation of the portable device after the movement based on
movement data provided by the accelerometer;
activating at least one interface of the portable device that is best suitable for given
the determined orientation; and
deactivating at least one interface of the portable device that is less suitable for the
given determined orientation,

wherein the at least one interface includes one or more video output interfaces to

transmit video data to an external device.

63.  The method of claim 62, further comprising:

determining whether the portable device is held by a user after the movement
based on the movement data provided by the accelerometer; and

predicting locations of the hands of the user for holding the portable device,

wherein the at least one interface is activated or deactivated based the predicted locations
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65. The nethod of claim 62, wherein the at |east one interface includes one
or nore wreless transceivers. 66. The nethod of claim 65, further
conprising: activating at |east one wirel ess transceiver that conmuni cates
with relative strong signals; and deactivating at | east one wreless
transcei ver that comunicates with relative wak signals. 67. The net hod of
claim62, wherein the at | east one interface includes one or nore speakers.
68. The nmethod of claim 67, further conprising driving at | east one speaker
to have a best sound effect given the determ ned orientation of the

port abl & tHehinds. af ter the novenent. 69. The method of claim 62, wherein the
at |l east one interface includes one or nore caneras. 70. The nethod of
claim62, wherein the at | east one interface includes one or nore

m crophpnes. il dhod A CELR0d3 ﬁm%é{hﬁﬁémg'ﬁt erm ni ng whet her novenent of a

portable device I's a repetitive novene sing an accel eroneter;

det er m ni ng a@tiveRet Attlexe ohatigethed At FMGE FEHIn BRSHddReI PR SIRRE afl@t a
provi ded by the acceleroneter; and playing a nultinedia content via the

portabl e deweaetizaingdit deast bee theeréaasithaids withpe thiet predictet lecatfontshe novenent .
72. The nmethod of claim 71, further conprising adjusting a rhythm of the
multinmedia content to relatively match the determ ned repetitive rate of

h _ . . . . q
bl 2y neCh. mhe et or SEEC R W pet e S toast Gl Pl BRI BURER RRUGRMLT The
det er M RRrEcieRrMisctiveg. rate of the novenent.

66. The method of claim 635, further comprising:

activating at least one wireless transceiver that communicates with relative strong
signals; and

deactivating at least one wireless transceiver that communicates with relative weak

signals.

67. The method of claim 62, wherein the at least one interface includes one or more

speakers.
68.  The method of claim 67, further comprising driving at least one speaker to have a
best sound effect given the determined orientation of the portable device after the

movement.

69. The method of claim 62, wherein the at least one interface includes one or more

cameras.

70.  The method of claim 62, wherein the at least one interface includes one or more

microphones.
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74. The nethod of claim 71, wherein the portable device is a digital audio
pl ayer. 75. A nmethod, conprising: detecting whether a portable device is
novi ng using an accel eroneter attached to the portable device; determning
an operating state of the portable device, the operating state including
one of an inactive state and an active state; and configuring the portable
device into a predeterm ned power node based on the determ ned operating
state if the portable device is noving. 62 76. The nethod of claim75,
further conprising transitioning the portable device into a relative | ow
power node if it is determ ned that the portable device is in the inactive
state and is noving based on novenent data provided by the accel eroneter.
77. The nmethod of claim 75, further conprising transitioning the portable
devi ce 4nto . bernated. mpde if it is determined that the portabl e device
isint % in %F?@gf§93¥%gé i is not noving based on novenent data provided

by the accel REQRARE wildher HSvemLRAA alforbl 8vidh isthepeid hBoshthoNi ng the

portabl e device into the hibernated node conprises: swapping at |east a
por t i onusidig amatcehdremetera system nenory of the portable device into a

per manent storage of the portable_ device; and shutting down substantially
al | power cdoleiUmdainga repetithG takhpkthg &newanent pascdiemexemeat ¢ita prayigedss,
further_conprising: determ ning whether a predeterm ned surface of the
portabll@’@’g\ﬂcﬁéeﬁog“eftgcflﬂg a predetermined direction based on novenent data

provi ded by diAn2aGRLIBHAIRS Sbriteda tRORIHMI 188cd BRAYH BP S HRKiGe i nto a

relatively I'ow power node I1f the predeterm ned surface of the portable
devi ce tepetitiad nage dfithe piedatetm ned direction. 80. The method of claim 79,
wherein the portable device is configured into the relatively | ow power
node if a display surface of the portable device is facing down. 81. The

e 8 TR T 7S FRUEEGhpbBBeBR bR S MRS % FLARG e

content to relatively match the determined repetitive rate of the movement.

73.  The method of claim 71, further comprising selecting and playing a multimedia
content that has a tempo relatively matched with the determined repetitive rate of the

movement.
74.  The method of claim 71, wherein the portable device is a digital audio player.

75. A method, comprising:

detecting whether a portable device is moving using an accelerometer attached to
the portable device;

determining an operating state of the portable device, the operating state including
one of an inactive state and an active state; and

configuring the portable device into a predetermined power mode based on the

determined operating state if the portable device is moving.
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82. The nethod of claim 75, wherein a user interface of the portable device
Is | ocked 63 when the portable device is in the inactive state. 83. The
met hod of claim 75, wherein an interface device of the portable device is
di sabl ed when the portable device is in the inactive state. 64

76.  The method of claim 75, further comprising transitioning the portable device into
a relative low power mode if it is determined that the portable device is in the inactive

state and is moving based on movement data provided by the accelerometer.

77.  The method of claim 75, further comprising transitioning the portable device into
a hibernated mode if it is determined that the portable device is in the inactive state and is

not moving based on movement data provided by the accelerometer.

78.  The method of claim 77, wherein transitioning the portable device into the
hibernated mode comprises:

swapping at least a portion of contents in a system memory of the portable device
into a permanent storage of the portable device; and

shutting down substantially all power consumed by the portable device.

79.  The method of claim 75, further comprising:

determining whether a predetermined surface of the portable device is facing a
predetermined direction based on movement data provided by the accelerometer; and
configuring the portable device into a relatively low power mode if the predetermined

surface of the portable device 1s facing the predetermined direction.

80.  The method of claim 79, wherein the portable device is configured into the

relatively low power mode if a display surface of the portable device is facing down.

81.  The method of claim 75, wherein a cover of the portable device is closed when

the portable device 1s in the inactive state.

82.  The method of claim 75, wherein a user interface of the portable device is locked
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when the portable device is in the inactive state.

83.  The method of claim 75, wherein an interface device of the portable device is

disabled when the portable device is in the inactive state.
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