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[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’;ellite 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

-1-



conput er. SUMVARY OF THE | NVENTI ON [ 0006] Met hods and
appar atuses for operating a portable device based on
waeoosoeisser onet er are descri bed. According to BPECEUS2005/003599

enmbodi nent of the invention, an accel eroneter attached
to a portable device detects a novenent of the
portabl e device. In response, a machine executable
code is executed to performa predeternined user
configurabl e operation. [0007] According to one
enbodi nent of the invention, an acceleroneter of a
port abl e device may constantly or periodically nonitor
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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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accel eroneter. Thereafter, one or nore interfaces of

the portabl e device nay be activated or deactivated
wha®emosm t he determ ned orientation after thePCT/US2005/003599

novenent . [ 0012] According to anot her enbodi ment of the

i nvention, an accel eroneter nmay be used to detect and

determ ne activities of a user (e.g., joggling) wth a

portabl e device having the accel eroneter attached

therein. [0013] According to another enbodi nent of the

i nvention, an accel eroneter nmay be used to determ ne

whet her a portable device is noving (e.g., carried by
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I Nyezphipanying drawmgs 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 ofa
portable device according to one embodiment of the invention.

[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 illustrating an exemplary application

that an accelerometer may be utilized according to one embodiment of the

invention.
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[0020] Figures 3A and 3B are diagrans illustrating an

exenpl ary application that an accel eroneter may be
w@Ri0s/023E60 accordi ng to one enbodi nent of the PCT/US2005/003599

i nvention.[0021] Figure 4 is a flow diagram

illustrating an exenplary processor for reorienting a

di spl ayed docunent based on an accel eroneter,

according to one enbodi nent of the invention. [0022]

Figures 5A and 5B are diagrans illustrating exenplary

novenents of a portable device that may be used to

trigger displaying a page of docunent, according to
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appteseninigariosument nsehion at aeselsraneteaccomiénsbioding gmbgdiment
one.gnbodi ment of the invention. [0027] Figures 10A
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accordi ng to one enbodi nent 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 illustrating 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
accelerometer, 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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[0029] Figures 12A and 12B are diagrans illustrating
an exenpl ary nechani smfor activating/deactivating

w0 niosndEses of a portabl e device based on an PCT/US2005/003599
accel eroneter, according to one enbodi nent of the
invention. [0030] Figure 13 is a flow di agram
illustrating an exenplary process for operating
interfaces of a portable device based on an
accel eroneter, according to one enbodi nent of the
i nvention.[0031] Figures 14A and 14B are di agrans
illustrating an exenplary mechani smfor
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invention. [0037] Figure 20 is a block diagram
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enbodi ment of the invention.
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 illustrating 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 process 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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[0039] Figure 22 is a flow diagramillustrating an
exenpl ary process for notion conpensation using an
wa@ewslhegdsenet er accordi ng to one enbodi nent of PEEUS2005/003599
invention. [0040] Figure 23 is flow diagram
illustrating an exenplary process for detecting an
i mpul se using an accel eroneter, according to one
enbodi ment of the invention. [0041] Figure 24 is flow
diagramillustrating an exenplary process for
operating a conponent of a portable device using an
accel eroneter, according to one enbodi nent of.the
i nventi on. DETAI LED DESCRI PTI ON [ 0042] Met hods and

apparatuses for operating a portable device based on
anE&H&éL@Dﬁﬂﬁﬁﬂﬂﬁ&ﬁﬂﬁescribed. According to certain
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the portable device. In response to the detection of
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t hgc e{ecigrggtter-i nvention may be practiced
[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 one 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~



wi t hout these specific details, hi other instances,
wel | - known structures and devices are shown in bl ock
wale@gnegassd orm rather than in detail, in orderP€DUS005/a)3599
obscuring the present invention. [0044] Some portions
of the detail ed descriptions which follow are
presented in terns of algorithnms and synbolic
representations of operations on data bits within a
conmput er nmenory. These al gorithm c descriptions and
representations are the nmeans used by those skilled in
the data processing arts to nnst ef fectively convey
th hsit [
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physical (electronic) quantities within the computer
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devi ce $g46 The present |nventﬁon al so %F ﬁtes to
apﬁg}oggg%re 14 aﬁgmpgﬁrrpﬁgrqlﬂ étored 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-ROMs,
and magnetic-optical disks, read-only memories (ROMs), random access
memories (RAMSs), 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
-7-



operations herein. This apparatus may be specially
constructed for the required purposes, or it may

W@ 09p0935e0 a general purpose conputer sel ecti vePgI/US2005/003599
activated or reconfigured by a conputer program stored
in the conputer. Such a conputer program may be stored
in a conputer readabl e storage nedium such as, but is
not limted to, any type of disk including floppy
di sks, optical disks, CD- ROWs, and magnetic-optical
di sks, read-only nenories (ROVWs), random access
nmenori es (RAMs), erasabl e programabl e ROV ( EPROVE),
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the invention as described hergin, [0048]. A. . )
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storing or transmtting information in a formreadabl e
by a machine (e.g., a conputer). For exanple, a

WH_E.Meadabl e rredl umincl udes read only nenory.
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of propagated signals (e. carrier waves, infrared

s. embodiment, e xenplagy aystem 2300 includes,but eaof fimited to e o]
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ure
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
-8-



portabl e device according to one enbodi nent of the

i nvention, hi one enbodi nent, the exenplary system 100
WO pbuoeBss) but is not limted to, a processor,PEI/IE2005/§03599

coupled to the processor, the nenory having

instructions stored therein, and an accel eroneter

coupl ed to the processor and the nenory to detect

novenent of the portable device, where the processor

executes instructions fromthe nmenory to performone

or nore predeterm ned user configurable actions in

response to the detection of the novenent of the
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controllers 102 coupled to the accel eroneters 1 a

noCPBRCr ePatccslerametialY mapgenstis mevohentalata bonmhﬁaém:]
104; ' ' f 105-107. T
HimERHRNGhRA ct)lgg}rrrb%ylﬁgtg {dafe%r}r%e z ﬁlgwl\%; 11&8??%%{) tée portable

accel eroneter 1 tached
devpdec. Baroixample, fluraceslampioter 101 mniyenbearX, vf add®axis

por t apl 8. device. .Alterngtivel g t he accel eroneter 101
e e AL EIAR 1o RistaKer roBisis @A clsrts s the portable
podéwbd B eiedds 8n oE@_émBéf(ﬁﬂ%hﬁ? thete{«l@el?x%t?x}%lt&rl@m bel 01

may be integrated with a chipset o e portable
deimplementgd 33 those describedyint'd.SoRatertibadi, 520513, thich is assigned

ac one . i-S. abl e to detect novenent
i ngqeu%l{ ng éﬁgsé%ge é 18] etl?rssﬁmé?%’?%?ﬁod’e -‘%&%‘T‘t@’gﬁ}(’ thspcgglerometer
t he0hmay dbliepkmentd. usithe asies/ &Ta@é@&@ﬁe@@-cdﬁﬁerc\i/%
gener.a e %Dverrent data for nultiple dinensions, ch
e

madHd of gxarenlerthe Aeceleremetentp lanprbe & KGRI achelerometer
po L€ ceelerpgneter 101
rraf/rbglg%% r gfde/ﬂ a§<1 Agﬁg}]gé ax&getggggﬁeﬁatl?% “Y5¥%r mat i on
whi952he duedditivontht exentflirydestent D0tihdtddshaicRe koad! €

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 controller 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 (e.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
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device is noved hi one enbodi nent, the accel eroneter

101 maybe inplenented as those described in U S
w@aiosne3shd. 6, 520, 013, which is assigned to a PONIBIV05/003599

assi gnee of the present application. Alternatively,

the accel eronmeter 101 maybe i npl enented using a

variety of acceleronmeters commercially avail able. For

exanpl e, the accel eroneter 101 maybe a KGO

accel eroneter from Kioni x or an ADXL3 11 accel eroneter

from Anal og Devices. [0052] In addition, the exenplary

system 100 i ncl udes one or nore controllers 102

co .cON | | er

o o P CBhiler 12 el R SRR e

r efaetrederdmie@r HQ1. rmltemgtmeéy,toontroldnér 10D engyWietintebeatadiewitl 8ther

The nmovin be determ ned according to one

o RBPA B e nfoh ENeRBlent PaEoeh S5 MG APIRES o ve ferortable

dadsvice. 9., X, Y, and Z axi s noving information)

provi ded by the accel erometer 101. Certain enbodi nents

of[Qﬁﬁ4&uI i smbbdimentthe gontedlen t 02ninky chantaiatd witidother

her_hel o 00 A rdln to one
ensORPRSHEs Y S GHT o s e oh EACBleERG) ey i an
D ixitérdiipt ighe O NreQPonI® kEth wh dMehfenPdath NBe AGRRANIEF PHE é?l%rates an
101 and conmmuni cati ng with ot her corrponents suc

f o FOtERURIOE exaanple, fb@é@“’@@ igferrupt, areeibvyre datatrnpt, bes o r a
n o E& bfﬁﬁh&gg%‘trcﬁ‘l? d/iPhn ﬁlt ?BE 90&% lrripfé\gntﬁ,avﬁ]é as, firmware

e port e ‘devi ce. con ro

i mb()iarte nbiefy therh 06 smh\mmoeémemf Imdzﬁmg tHe cntrBI16r 102 may
avai l.abl e. For controller 102

ol it Bamering urctorseH o TRSROVerISHS e PrLAdad by the
Coﬁédel'&érﬁéterlﬂﬂ MR thREddtRli &SR Qué% Ldhek H:F'rfgethe f81§1mumcgtlons

accel eronmeter 101. Alternati ve contro
i nbelgyeen the opnirollestlN@and otheo nranpcmen'swf ttheagortabler device will be

et or a mcroprocessor, of the
por%ghﬁai§%@1J§§°T0054] In one enbodi nent, the

co[goss] | eI‘Refélﬁngﬁ}icl@@m'igﬁﬂeqahﬁh%tf"i‘m%fhef%‘:ﬁ@iﬂ@&e “or more

via a bus, such as, for exanple, C (inter-1
buBlecegd néﬂ‘r’hlﬂﬁteé?%fﬂlle Pedeewhich m@slpﬁmsl@eddod within one or more

NS ey 8 Ry s o

s oparthvaff BIOS) absorreffetred @y ashasic input/output system), of the portable

P'i

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 (OS), of the portable
device.

[0056] 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
-10-



conbi nation of both, via an interrupt line to other
conponents, such as, firmvare 103, to notify them of
WG ebogsseovenent. | n addition, the control | er BORUSHYS/003599
further cal culate 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 [0055] Referring back to Figure 1,
nmotion firmvare 103 includes one or nore pi ecgs of
mMaGRHH3E8; | ' A e in
e e AR S G SRS
comeperating syst@R, such as, ¢bri qxasiple; @ kegrnel eorpirdenddr Rdédfe driver,

. basi.c .i t/ t te of the
oo FRat s R o Syiien G U DR LA § WY phatrating
103yst@ts bsmsleRiAR dvailablé, SRSk a1 dTBIEY r;fti'l?}gl\%%stérrg g,%ynbeeaa

flash menory) of controller 102° However,
ex dan @B ot Applediommitero rltarnativalye theGPerating bpstem grayded:

b i r i0n i nt he nenory, for

o SHBHGRS Rk atnd SR KEENRRG R b oyt rg ugh as. or
be exaaple s Unlxe afl diuxg ek embedded dp¥raGu e Bysterh (&h., 2P8Im OS), or a
geg%ﬁat ed in response to the novenent detection.

Ac

YR PRERLEgSY B odaYalse be implepientedar e 103 provi des

i ' ' ni.s en contral] er
BT RO (ORI YRR e R Gl Shon
opevet, wigick ety dnnp@Bd by thetrhetiquofitnaidre 108hé BrotibR 966k are

Vbt | re 104 may be responsible for o
ORIt 1 E By FORBHTIHE T E1I0 L PheidRere soplicwian sofbvare
resps5-207.s fHRB }éucﬁ,g i hiﬂ,gf%t Moz

sof$ @t)vva?é lgi;ﬂ[?p%ng%; s 18%?%(%’%3 h?‘ﬁmgget e ofpdegr1<310t7|nﬁeg1;y
syBerEeHN ¢aitagheraidivgis ndhe apnlivetionst 106n1 (Fahayse ©vadoly oﬁﬁ

be i a.part _of an operating system such_
s HeERee TR0 S TP b S oo, 4 vkl piaesso, 2 slide

dr presentat@ing etcT ICeriepemiodigerty 5 ELFBYHBS pMRLALEDY B
usi nq a.varjety of aqperati ng systens conrmercially

avaTRligatiens lﬁér%@%iﬂ%daeélesq thed dpdetails fugtheylalemn may  be a

('\)/Eg)r()%]l ‘;; g glr%? af ﬁg%&eﬁgﬁm iﬁ‘[lgtgaﬁiﬁgtah \é)%ér}{pla}yh&ocess 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-



W ndows operating systemfrom M crosoft. O her

operating systens, such as, for exanple, a Unix, a
wapewan93sam enbedded operating system (e.g., a Ral/Ds10685/003599

or a real-tine operating system may al so be

i npl enented. [0057] According to one enbodinment, in

response to the notion detection event, which may be

notified by the notion firmvare 103, the notion

sof tware conmponent 104 nay communi cate the event to

one or nore application software 105-107. hi response

to the detection, the application software 105-107 may

pe ' pe [, QU : | at =197

gt SR bA GREEF R e ATRBSERRIG 2K, T and Fad o

f Orespot@ed the detdationye block 20 radlipactior o6 e mavesientlis determined

tat] , tc. Certai. di { t .
b b#sef P Bar BT RETOYES Bb e LA OmSer0L aas erhqdiment,
bet}{%‘?ﬁégi\}v&ggf B nilReRichsis lbtethiRed Beh @BhtrdIRRF8 L., EhisttblRr 202

is a lagramillustrating an exenplary process
f oof Bigereal)i yrappuetaticslcthomined ditectiens pbbloek 283,me or more

event, gener a b n accel eronmeter. accordin 0
B E REeglbl it anergirot e 4Py ey e steulsf o8 figgorm
be oRe6f RbFERFedicrthi RGeS Sdnfigutbl tibhe kudtbys, €aTERAMSER,
hardware (circuitry, dedicated logic, etc.), software
( sadvangingiasWelnagss etg. @ihercpediiopnidRy Alsy begerfgrmed.
conbi nati on of both hi one enbodi ment, exenplary
process 200 includes, but is not Iimted to, detecting
nmovenent of a portabl e device using an accel eroneter
attached to _the portabl e device, and executing

SRS & Speniglig s FOCORITQMEIEE, o pre
pr@ﬁgb rm : ] s dnh RASE
th e? ect‘?g%r%i Et&he noﬂlvlgd%%?ﬁ toff@ﬁgggglr({né%ﬁg g&gevi ceet?ﬂoofal
[ 0pBAbIREE e inay comstaritlyor perdodicallyhartor Agimovement efithet

of a rt.ahl e device, such as, far, exa e, a |l apt

o oRpURSF dafic, A5k rstite Siieotiiop ol e PRl ioxfbe s8! Bfthe
aC o) VRFRABIRY affef tHe mowGiat f1a0 BE teterrifiéd Bhsclioatthembyement
attached to the portable device, hi one enbodinent, in

r edplersevided bhicaecadaromsier attarbedtocthe ppiakle device.
(o XEIAT 2 oI G0N HHEL il Bl U R B application

detigg bh @bcel @bmblep iy B0 2tilizeddicc@dingad oné etnbedinmone ofthe

Is determ ned . .
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

-12-



based on the novenent data provided by the

accel eroneter. I n one enbodi nent, the direction of the
wWOorRMenedsso i s determ ned by a controller (e.g.,PCT/US2005/003599

controller 102 of Figure 1). In response to the

determ ned direction, at block 203, one or nore

machi ne executabl e code (e.g., application software)

may be executed to perform one or nore predeterm ned

user configurable actions, such as, for exanple,

advancing a Wb page, etc. Ot her operations may al so

be perforned. Determ ning Orientation Based on an

AC&&érﬁ{iﬁ%ﬂt)%%n &cggl@fgmét\%%ﬁ% Jbﬁtrbﬁ?roa@?omitﬂ@t[‘beﬁdically or

the Inve an acceleroneter of a portable device
magonstandy.ant |y or periodically nonitor the novenent of

the porta devi ce. a result, an orientation of
 nOOREF | VBB p@in danot & s B aRERE oo RERER o

t he oI EIR B0 04, RS dednRS bh Rath ResiRMtA0nB0E, theYedeRRbmeter
data provided by the accel eroneter attached to the

potacedieromater i10& of Fignsa]) raygdatest saok amavaBentr dn wispepsa e the

| A4RLER G A EXEUR! Rk 3P0 880 o Whtcrmine o moving
enBRsbitoR Bhsddfont the movvBht daa plavidel by tieydeoelervaitier aad gotify

t hroughout, the application, a tablet device is used as .
anthexxapiapaaisicompenental the getakle devige, speh ass tiFgagpl 03, motion
Ui i : . P ; .

et 10, Al o AEBECORLe e B0 B may
di bt pafforaedivid anintefRPAYL byapylEng onmadr moreregistesstafithe controller

(e.qg,, a blackberr .om Research i Mtign), a .
cePRipracopmmetero adifin oo FLAY .eﬁ determing
Pl ¥ &ftdtiorfdGhe g&%bl@t‘le%@cebﬁ’ceﬁﬂel thé®hent,0062] Referring

to Figures 3A and 3B, initially according to one
enfi@sdrentIn redpengedo tlabhaifivetion @ac¢ading te aneembediaent the

301 .havi. n e of . doc nt 303 di ayed withi

o SO e At PR G ey D! AR EntleR e
30detetriBed 0GR 4FRH theIBSvdnsent) 58 Bhéy e th PigeRSIB. yinfonem
a viewpoint of a user facing the display given_the

or Fwhegimesh tgoarientaien o theedispayededosemes pageimay besfivegd
.by aftd S &t Ivg&?ﬁliﬁg Bt réfgtgjve?y ﬁi%ﬁtticfa? H {he oﬁ%ﬁt‘aﬁblﬂ)ﬁ& tW"cltlé1
it, Yy or antly.

peri odi ca cons
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 software (e.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 SA,
-13-



[ 0063] When the portable device is noved, for exanple,

according to a noving direction 304, which ends up
wWowak/0233sor i ent ati on 302, the accel eroneter PCT/US2005/003599

(accel eroneter 101 of Figure 1) may detect such a

novenment, hi response to the detection, the controller

(e.g., controller 102 of Figure 1) may determ ne

anovi ng direction based on the novenent data provided

by the accel erometer and notify the appropriate

conmponents of the portable device, such as, firmare

103, notion software 104, and/or applications 105-107

Ome 96 Be Tmptfeltad. i h&‘ G04Ho¥ iMBY e REs 5’§raf1@'3]3‘eﬁlle;bbﬂable

an | terrupt or y pul |ng one or nore reglsters 0
t héevi@nis rathied defhindd(degaess ddrethe Hbistratiorhpurpdsts bhlyn Thelpertable
controller ne an porient

C ol meyT b meedif B A SR aEdH Stpo olinutibfe

t Oditi¥@isidRs hdd e Rf@ﬁbvﬁg?ét@ﬁ@ikébg to one enbodinent, the
orientation of the docunent ﬁu% 303 may be adjusted
in

i n[0R66br ddiigerewiis h flomediagreeyi 818N eKempiapnhpraeesger for
t he m)verren Ej

erotpHont Conses qibeb b 8% R D acopntinatg oo
pag@bsdEnehtofalE Uslestbnf EAmPlae piduesnd0d mhjbbbperformed bya
rel atlvely identical to the aqrientati ono(i)rl or to the

rmp@ﬁéﬁﬁtng Ipgic shat gaay compeise RardWats ey gfsdisstesklogie, &¢-)»
thso ?s% ggig ﬁﬁ%n@%d&%a%ﬁhmw %rQrcbﬁl'Bhﬁhbﬂ BEQSth. In

the ocument page remai ns relativel
saokx erp‘mdlmenlﬂ axdryplaiyrpracess ¢Q(pimichileg foumsumehmﬁtad toy gletecting

t he di splay. of t table d 06 hi . t hi
CrBAPTHEM, O g Bl GBS 88 SR BPFIEh CACRE e pgeble
‘(joﬁé’ﬂ@en Heﬂ%ﬁﬁﬁm@% m%mﬁﬁfﬂ%rﬂﬂ?ﬁbﬁyde%dé'aﬁ@f fh¥% nilfvieMRht

a video driver) that transmts the displayed
dabase(i enguqventeat dase pmefadedpbenge) aqc@legprﬂfptgrpm}/dtsplams an image

fgltéﬁ Elf% ag'ﬁ\flﬁﬁ?p%'@lb% ey gell?\égoréingttﬁgn gg%ﬁﬁﬁ&fﬂltat R el'é{\?ely

apﬂiehﬁ@dl it®fn sQEHtuEdrEof(the Bnage ktd:mblrmﬁlkﬁﬁ 107 of
Figure 1) that provides the docunment page 303

br bt Hiefepingp degrrahmiBlask g8l o mavewBeRt of @@@lﬂ%‘%@ device
hg@{oﬁlge{ AVt 988t RPE UefiEted uglﬁg UGB erotiRfef afttkd td e 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 orientation 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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direction 304 shown in Figures 3A and 3B is for
illustration purposes only. Qther noving directions,

W@ awh/02355¢ hose or a conbi nati on of those shownP@TUS2005/003599
Figure 5A, may al so be inplenmented. Further, as shown
in Figures 3A and 3B, the portable device is rotated
left in 90 degrees for the illustration purposes only.
The portabl e device may be rotated, noved in parallel,
or a conbination of both or nmultiple dinensions and in
any noving step sizes. [0066] Figure 4 is a flow
diagramillustrating an exenpl ary processor for
reorienting a displayed docunent based on an
acceleroneter accordlng to one enbodlnent of the

F@?Sft rwccaﬂﬂm “%ﬁtneaém?ﬁ‘%{ee?yft E‘%?%eaé% aesaa%ﬂerggleter
I Sifal Be @Sedtto WREHCE AR MBI MGortable davied 8O RAY it® tigder

bot h; hi one enbodi nent, exenplaré@process 400
i nehetbesa pmtof idecyraent|or fnegemaybe displayed rfg)rmsmm@nwh@? a

eBet ARG A RS T B @@do%ﬁ%%;?o%&;a@tegasﬁfﬂ

germnin n orien 'on of t he
p0ﬂiredaﬂoﬁ meucmralfnte&f ntalyelem@ma Btmdl&ﬁ&dt il applieariomi
dat a provided by the accel eroneter, %edl spl. ay|
i nRfEasR ey YA PBHCY PI8S 1 ZASPRISE Rihe deisbtion of
annB Lhgptiation that is relatively identical to an
orientation of the image prior to the novenent. [0067]

Re{®@069] ng Rigurkisduis @ dagram ibhstwking 8demplarymecmemnts affa a
por e devi efro a fir ori.entation is tecte
PP dcia e iR et Hardto Shleftoe Skt abiRsiasdh .

hi ot @8RRE ﬁ)eonea&nﬂbidﬁﬁ&n%%e BvEOnN Fof k£ 86316, 3Bfek®ng to Figure
det er m ned based on novement data, such as X, Y, and

axP4, i it paga ¢f01@cu1pap@t\ﬁis d@ﬁlatwd t)lh & displae| 67 @k thearortable device

oS R bR L A A >

C 0Btderdaéted @4, Qccélbuieter 101 oT!Mgumm) Atachiéd toahd portabiy
be deterni ned accor dj ng to one or nore red((ftermotﬁ
£l

fo fiﬁmpeaéoo mey deteetisuapa moaﬁmém tIp EesppRase He defectign
or a&%ﬁ i rl‘ﬁfa h&grgg gﬁ%@o&% g&gf@ér m%@,raﬁh)?)?@)s,

ata provi
aC oﬂieecmnp[tnents sAth &d applicakih, sofiwang, pelﬂ\icalarlg theodnegproviding the

d %?slt% ge ofd d%%llilrrﬁgnn tbe?ngg(%sﬂa 5¥ed

[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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be adj usted based on the determ ned second

orientation. In one enbodi nent, the orientation of the
waelr@phgdsedd docunment page may be adj usted such PEEUS100&003599

adjusted orientation of the docunent page is

relatively identical to the orientation prior to the

nmovenent, particularly, froma viewoint of a user.

O her operations may al so be perforned. D spl ayi ng

D fferent Pages of a Docunent Based on an

Accel eroneter [0068] According to another enbodi nent

of the invention, an accel eroneter may be used to

de a mov '

tr 105 2, R oo Gim ¢ RS STARN, BRe ARl fishold

di §pg.ayeditivitgy asseciatpd eiththepredetponinad Hixedioningay hesuser

i FORIS:BHHTe irdh e DY SUh iy B o B e Gened based on

NOVEFR A A6l RbESRE ath tROHEMEYIE ASBYe &iaSil@Mirde and place.
particul ar page in response to the detection of the

o ¥Ferexamplé,0b6 sdnsitivigy oé s Aorteblg dgvisg mambie|diffierentavhengt is at a

ex | ary movenents of. ta evic t he _.

s B e TSR SpPipR A 15 8 R S o PO aieplane,
ac )i Wiirthepaabedibesl, fRHor@bletdeeice Mvgriaélode a f@thanism to
exanple, referring to Figure 5A, a first page of
doéuipRtigentlystikropf sgrael noisya R vepiealbassgragpds he portabl e

d emd‘ﬁ% 5 O.OIf t Bvitng QeB0F fe?ﬁiv@ll)qﬁéﬁhﬁe% tEQBrehétefHﬁYlgﬁj diréktion,
certain directions; an accel eroneter (e.d.,

ac ¢led ssavimed applitatiat sdfiveare may beabtified elh respohbee the associated

portabl e device 500 nay detect such a poyepent., .hi.
o SBOHRSBOR SOV FUDEE PR CCRTE OREBHP S SHUARE Higlaving o
ggfg%o)rﬁd g\ég@dltfﬁﬁen@ﬁfaﬁ%@ﬁﬁtﬂpggwn&ﬁé bRplayf i r Mnar e,

other conponents such as aﬁpl i cation
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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 5A, 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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accel eroneter. Thereafter, the controller may signa
ot her conponents, such as notion software conponent

W@ 2009/09356mt i on software 104) and/ or the oper at P@LUS2005/003599
system The notion software and/or the operating
system nmay conpare the noving vector with a
predeterm ned direction to determ ne whether the
novi ng vector relatively matches the predeterm ned
direction, for exanple, based on a predeterm ned
threshol d. [ 0071] In one enbodi nent, the predeterm ned
direction and the threshold (e.g., sensitivity)
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nbodj pent.. th bl e _devi ce. may.. | .
TS T T .
HEFM sk B Qe ised Akl atibn bhBe RBYoMINY /6106 552. The

atively matches the predeterm ned direction, the
as switlen farde map be psavided byof wspatabbingheeippertingsutfacy. n

re e, .t he assaciat ed. icat
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segaRIriager sidchal rhe borgablé Hevidd 35 tmPaditecd sudthgn oscillation.

di splay. [0073] In _one enbodi nent, the second page of

t hin wepanse i thedptepiion thisdccelgrometemay Mtdy: By ﬂwﬁ%ﬁav 3¢

th g%cg&ctgg%gﬁtroli@ eeég Of 4 TESRLialBAYA: Eﬁ' AR HWHRC YRR bonse, the
uced by a wor Stich as, d

pro processor, a wor

gr apsikation édfméarb/hmycohgs;ﬂay aOieixit page, Apteviovatpagegloy a spévific page
ocunent may be a W age presented.by a browser,. .

O o G B35 R BEFRbE DR ST s
’;ﬁhﬁﬁigg%ﬂg QBTN RS BE pbftaBT: M6} SSRPEaced BHUHeSlohdPisoked up

. he document “nay be a slide presentation, for
ex anithl aepregentagion peajedsgr. Rhwesrdions defnghe pissattatiogmasysimply

KRR 0B B R o P e RLOL 5 g

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 to 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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direction that is parallel with a surface of the

portable device (e.g., a display surface 507 of the
woortsaiseo devi ce) as shown as directions 501 apdI/B8205/003599

Al ternatively, the noving 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 portabl e device, as shown as directions 503 and

504. Furthernore, the noving directions of the

portabl e device maybe a conbination of the above

di rections. For exanple, the novenent may be nultiple
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accel eroneter may notify, via the firmvare and/or the
controller, etc., the associated application software.
Navieati +dati i i W T2

o
A I
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ne e,,.8 Ppfevjous,.page r a specific. page of the
QolNRERT Ao R e Bt BBpodinet SAIFeiveriudti a agestsrometer
| ningy bagsed ih s naGighRdH dfplcation! REFkihplhePortdbte BRAEARVg
device is placed on a desk and hooked up with a .

pr @s¥Kelgtosieritiarheditbereinanasles uset @s p savigitimn tohkto navigate a

j [ desk, .t o..advance, .a
DCERASLEIAAR o ke ARt 5P S R B
k egncefwithik e disphy &f (e wriabledevicent er” key or the space

a_nouse_ of the portable device.
ba[rObS(?]r F%g‘ilres 7A and 7B a?e 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-



[0077] Figure 6 is a flowdiagramillustrating an

exenpl ary process for presenting a docunent based on
w@rooaoeisser onet er accordi ng to one enbodi ment PET/UR®05/003599

i nvention. Exenplary process 600 nmay be performed by a

processing logic that nmay conprise hardware

(circuitry, dedicated logic, etc.), software (such as

is run on a dedicated nachine), or a conbination of

both. In one enbodi nent, exenplary process 600

includes, but is not limted to, displaying a first

page of a docunent on a display of a portable device,

det i ' '
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the noving direction may be determ ned by the
asmeari at ed controller and/or the associated firmare.

At ck 603, it i j . '
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ware displays a s page of the docunent,
di tht esentoes hatrhavh o pessandfraghick Obhisen pwden tp akigagypther

al so .be forme vj gation | i.catjons an
ACBBHF PP TALEB A PE-HrBYhor LEBadrHER:
of i1fuBi8atl FAVRIHGLE onldN ARG B URBELRE niEIbelpplieRd in a
navi gation applicafion. For exanple, a_portable device

halfi0R3] an Inove embodisteat, th teaenskepriipe pEihg maRmBEbedigpiayed

g o pavi . .
1B B R A R B Bl et e an
enbéiveby thatfireiied sebdndiportéord inseyl teyseqiienttially fisplagéd t form a

devi ce. )
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
-19-



[0080] Figures 7A and 7B are diagrans illustrating an

exenpl ary navi gation application based on an
wa@ewslhegdsenet er accordi ng to one enbodi nent of PEEUS2005/003599

invention. In this enbodinent, a portion of a map is

di splayed initially as showm in Figure 7A. The map

normal |y cannot be displayed entirely as a whol e

within a display of the portable device 700 with a

certain detail level. For exanple, when a user "zoom

in" on a map, only a portion of the map can be

di spl ayed within the display. As the user navigates
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R BE S B ot A B PN oD O S RBEEF b gows a user
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information) to a controller and/or firmvare of the

poremdtslleblgevindesy inth @ virker) e¢akiteiinags detabisee o gxpraple, a user
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t hgoatGEines Rdrahree dihegichabingge B0 bbjeptr dutkbiase 48 ifi e user
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rreraliksinia s areal reidy BYUS PRACET AeeQrfiBg to gnather crbasEsHtepuser
ap : Vi

ooy FRlbEH af FspUTHCR o A mh o SUCIAN ller AT PO i Gent
detizedtioneist revided by chuitiple cameras poihengregwhekmdlifferenhe
nmovi ng. di rectian, vi.ng di stance, and/or noving

ac dBpions figh sipgle W@ypged by the controller and/or

fi [o0a8] © FiB&eARLIfRAY 818 graﬁpmw@e&ﬁgtah%ﬁeﬁ?ﬁgi Bobsesk Her
second portron accordingly. As a result, the user does
nonavigatmgtan iprage based ohan agtdlerrmgtenaceesdingrio ong embpdiment of

i gate oth t] fonhh . the. 1 .
TN R T D T
PUKRO SRS cOfpiise Ritiiwaieefadiry,aketiicard 1681y, o), apfwinedsuch 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., a
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
-20-



[0083] In one enbodi nent, the second portion of the
map may be displayed via a transition fromthe first
w@ooosigasso That is, nmultiple internmedi ate portiPCEUS2005/003599
between the first and second portions may be
sequentially displayed to forma transition fromthe
first portion to the second portion. As a result, the
second portion "comes into" the display of the
portabl e device gradually. According to one
enbodi nent, the transition fromthe first portion to
the second portion is displayed as if the user noves
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reality i mage database. For exanple, a user hol ding
t he tabl et can turn ar ound and see the view | ooking
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detect a scene ange gl?ng a video game runn\1/¥1g Wltl‘(liln a portalgle 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
21-



directions is provided by multiple cameras pointing
outward in different directions froma single
wo omanysm [ 0086] Figure 8 is a flow di agram PCT/US2005/003599

illustrating an exenplary process for navigating an

I mage based on an accel eroneter, according to one

enbodi nent of the invention. Exenplary process 800 may

be perforned by a processing |logic that may conprise

hardware (circuitry, dedicated logic, etc.), software

(such as is run on a dedicated machine), or a

conbi nation of both. In one enbodi nent, exenplary
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[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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i mage i s displayed based on the determ ned novi ng
direction. Li one enbodinent, nultiple internediate

w@eoosiogsso of the i mage may be di spl ayed that fRCHESA05/003599
transition fromthe first portion to the second
portion. The second portion is displayed as if the
portable device is noving while the displayed i mage
remai ns steady. Ot her operations nay al so be
performed. Gami ng Applications Based on an
Accel eroneter [0088] According to another enbodi nent
of the invention, an acceleroneter may be used in a
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ng application software nay determ ne
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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second scene of the gane based on the noving

di rection, noving distance, and/or noving accel eration
w@e@gioehsso by the controller and/or firmnare. TPET/YS2v0FIEP3599

application software then displays the second scene

accordingly. As a result, the user does not have to

press and/or click a button in order to change a scene

of the ganme. Note that the noving direction 903 is

shown for the illustration purposes only. Any other

directions may be applied. [0092] In one enbodi nent,

the second scene of the game may be displayed via a
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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 to 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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Fi gure 10A, when a scene includes a road curved to
left, the user is required to turn the steering whee
wa o005@9355@ccordingly in order to stay on the rpadusS2ns/003599

accel eroneter attached to the portable device may be

used to detect whether the portable device (e.g., the

steeri ng wheel) has been turned accordingly and

whet her the turning angle or distance is appropriate.

[0096] If it is detected that the turning of the

portable device is not turned or not turned enough,

the associated ganmi ng application software may perform
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an audio alert, etc. hi addition, an off-road scene

maybe displayed. If it is detected that the user does
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det ect user I'n"a standup shooting position
or [00h03] h |Rblfdfrgng asFigueenl 2 A aniitially 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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exanpl e, when the portable device is noved down, a
protection barrier may be displayed bl ocking the
woppshesss to indicate that a user hol di ng t heP@EDUSZ05/@03599

device as a shooting weapon is hiding behind the
protection barrier. When the portable device is noved
up, the protection barrier nmay be renoved exposing the
opponents to indicate that the user is in a shooting
position without protection. Qher gamng
configurations may exist. [0099] Figure 11 is a flow
diagramillustrating an exenplary process for a gam ng
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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. Ifit 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 interfaces, 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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determ ned noving direction, at block 1104, one or

nore predeterm ned operations, such as, for exanple,
w@2w8/093550/i brati on of the portabl e devi ce, genePEl/USZPORHON3599

audi o alert, or a conbination of both, mybe

performed. Ot her operations may al so be perforned.

Activating/ Deactivating Devices Based on an

Accel eroneter [00101] According to another enbodi nment

of the invention, an accel eroneter may be used to

detect a novenent of a portable device and an

orientation of the portable device may be determ ned
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while the wireless interfaces 1206-1207 are
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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inrelatively weak positions. As a result, wreless
interfaces 1204-1205 nmay be activated and w rel ess

w0 niosndEses 1206- 1207 maybe optional |y de-act i REr/Es2005/003599
[00104] When the portable device is noved, for
exanpl e, rotated according to the direction 1208 for
90 degrees, the portable device may end up with
differentorientation 1202 as shown in Figure 12B. An
accel eroneter attached to the portabl e device may
detect such a novenent and communi cate the novenent
data to other conponents of the portable device as
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confilrguration shown in
Thusg, 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 multimedia 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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Figure 1. If it is determ ned that the portable device
is held by a user, it may be further determ ned or
w@e@diogtsed t he | ocation of the user's hands 12PSFLEM95/003599
hol di ng the portabl e device. [00107] For exanple, in
the orientation 1201 as shown in Figure 12A, after
predicting the | ocations of the user's hands, one or
nore wireless interfaces, such as wireless interfaces
1207 and 1208, that naybe covered by the hands 1208-
1209 may be deactivated. Simlarly, in the orientation
1202 after the novenentas shown in Figure 12B
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t he portabl e device after the novenent is determ ned

basdentaiipmihee itannomurealy used \Medig insertioie i cxampleomay sgquire
At bl ock ' . if:i j .

A 0 LR b0 Ol i
baggdiaafaj fequitetherdenice dabaplaced 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
gjection 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 isnotin a
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
.20,



provi ded by the acceleroneter. If so, it is predicted

the location of the user's hands hol ding the portable
wa@enwsoe23550At bl ock 1304, one or nore interfacesPOHYSIHO5/003599

activated or deactivated based on the determ ned

orientation. Optionally, sone 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 al so be perforned.

[00110] According to one enbodi nent, the above

descri bed techni ques may al so be applied to nultinedia
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operating state into a second operating state is received (e.g., ejecting 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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originally right speakers 1407 and 1408 are on the top
as shown in Figure 14B. Thus, the existing audio
w@onndioeisens have changed and the sound ef f ect SPEr/ES190$/003599
| onger 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 novenent
of the portabl e device. For exanple, speakers 1405 and
1407 may be used as speakers on the left while
speakers 1406 and 1408 naybe used as speakers on the
right, in order to produce proper sound effects. O her
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bot.h. ' d L, ayn t . i
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ac aetifyrthemedee of tht tparthisld device tepypalid pdatabldddswvicedn cedisih e

the portabl e device i nc{ludes muj tiple multinmedia,

i nPRYHoRsds opler iscareristedhe frgueticrPeRtions, Bfter PReiatioRsRay
At ) BekerkBed. @n orientation of the portable device
after the novenent is determ ned based on the novenent
data provided by the accel eroneter. At bl ock 1503 ,
ong.or ,1or.e I ' _-.o! te c TRy be optionally

tTvated of - geactt vated paseu ot he det erni ned
or [(ief | AMecoRlindtoOilothled @hbo@iReen®bf 1He RS citb, afR@bderometer
devices are driven to produce best results given the
detnay benel tordetest and deterafineactivities wb o esarwith opersable device

PP B3 pLB0 B8 FETE s BE onEh by,

anexanapip) 4 doedleometdr tatthchel @6 a porthblatiéwck, V\éﬁi&lﬁﬂhay yeRed by a

of interfaces, such as, .for, ex | e, .a video .

i nP%qrffIH%)éget%Ft that §his jogglime nfﬁm'ld&?g HigyPoxtaRls dewice. In

apid | rtaBRERNEEay B &ididhit | g O

t he éf %%r# %glﬁﬁgsone deviec eaj rmyEf A ﬁltlﬁf@ﬁ&dﬂla(%?kég ’ én 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., a Windows media player from Microsoft or a real player from Real
Networks) may adjust a thythm 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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only be properly used when the machine is in a certain

orientation or a different orientation than it is
womoerosmdIsyo used. Media insertion, for exanple, PEHUS2005/003599

require the device to be placed on its side or upside

down to provide access. Ejecting nedia may require the

device to be placed on its side or upside down to

prevent the nedia from being blocked or falling to the

floor. [00115] For exanple, according to one

enbodi nent, a user may initiate an ejection of a nedia

fron1a nedia devi ce or conponent (e.g., a CD froma CD
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orientation, by periaqdi
actep&rHtt whe 316&04’-6‘3 | ca}%g%(g%gsgg Xﬁ%‘ﬁ%‘ and/dr firmware
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further notify a user the device (e.g., pop up a
rrem:u&g&ecbat cemertsitiay balseleeted andplpyedaacordimglyievi ce needs
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Or bl@?ﬁlgtrmﬂﬁmeﬂﬁ%oht%ﬁ&&%‘é&ﬁ%rﬁ@ﬂo@éﬂeﬂﬁﬁeté@&cd@ﬁh@@fé @ered
, ejecting the nedia). [00116] Simlar]y,

;c@mb@ﬂlmjnt of thesrveation @@fm@mmc&ﬁs HQanay brperirmed Ry 2
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eV|ce s no repositi
I n ﬁdﬁv@are (<ueRfas &yrup roﬁd&ied'fcaﬂed mhchxms-) toir aomibirtatinn af bcoth.re

per| t he_device t he requested operations
Risfmso e ent Hpatn B0ir  MSF o HEA Gabr ghie device 1
’r?; a& gb@gmgg aﬁ‘aééé[ér&ﬁéte?ﬁf&%ﬂé&%ﬁhe P 88)i8, WMREhe

use detect the orientation or in order to
e naimlvemamtctlfdhe mli:advﬂﬂ devigepsirepdated fusvanyastiein peniod eétime. At

' t f th F e .
o ook BEoL he kv el i SP ke le PRAFBPRpIt IG0Es i
t hatteirSingd badeli od théeBvédient detuiggeviied bipthHeglotelerbiticter WAY block

the button is not activated by the user placing, the
de V6% aghgital multimedia content havirg 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
-32-



desk or in their lap. [00117] Figure 24 is a flow
diagramillustrating an exenplary process for

W@ewswedssing or deactivating a devi ce accor di ngP€DUS2005/003599
anot her enbodi nent of the invention. Exenplary process
may be performed by a processing logic that may
conprise hardware (circuitry, dedicated logic, etc.),
software (such as is run on a dedicated nmachine), or a
conbi nation of both. Referring to Figure 24, at bl ock
2401, a request for transitioning a conponent of a
portable device froma first operating state into a

por bleé&?%%%ﬂgg ge g\” g e;&cf'A\?eC%%lt\éeg I%gg)% lid ?f t?lg tleltpr‘c](gp computer
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operating state_into the second operating state (

0 pQHV??g ug,raarya@pmée lepadrdithe pamapent storage demise pmytlmkparked to

d r ition

osi\d{g%it% ta}%gé\ﬂihohf‘ %%igliatt%t eBrequ Iit Loaager(geﬁécieti on

i s[003R4Lt edlccording ﬁpmtck&ﬁboduﬁaml ifghd ptbRRARNS d8bmiingd
pO{)tabIe dewce r emai %glntheflrst operating state

PR &} A naptiee siqie gnd the noptabledgyige issiat movinerapd P the data
t h Rﬁﬁieﬁ'b?%n%@cé?éﬂoﬁf&é’i‘%it&’éhe@fto Hég)r() g&%%b& dcﬁé( b&r?ablles device

periodically or constantly nonit
acuey be preine 2 hlbhmatedtrh@ler, sheeshe dorver roﬁthecnysteﬁﬁnel’ﬁsry may

h tat
pobt AR ag erBeial uBRen ariofarm biTa ddyer oe b on
or petdbdd&iideds noﬂih@wh? Y RSeRAVAD AR YRe GRY tPfhe e permanent

aborted if the portable device is not in a prope
po%tpfaigﬁﬁeﬁﬁe orientation for a predeternined period of

gelRIATE TR i o i sl B bl o Feod

D upoWérenqnagemb‘rlte)qumrtabieIdva@é aécdkding QSbiid odiMe of e
to. co tEe request ed operations. Ot her operations
ma{pven on xem ary 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 a hibernated mode by swapping the
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al so be perforned. O her Applications Based on an

Accel eroneter [00119] According to another enbodi nent
w@Rooshesssmvent i on, an accel eroneter may be useRPCT/US2005/003599

detect and determine activities of a user with a

portabl e device having the accel eroneter attached

therein. According to one enbodi nent, for exanple, an

accel eronmeter attached to a portabl e device, which nay

be held by a user, may detect that the user is

joggling while holding the portable device. In this

exanpl e, the portable device may be digital nultinedia

pl i Qdee

B L P UVReE I theportable

modenienis snafing. H@thgoepesdiions dwyiatse hemesfodned: t he user' s

© hidofebl.c oA RtsE isgBier polSainialr it iy epliGE RB ARSI Pmeter
t hgaP Bk Liddd 1B dIR¢H WRethBYa fiftabRE &Fvibens thovEDhccordn@losertath

a controller and/or firmvare coupled to the
acdis¢asivosdn erder & ¢ateraing whether apassveidriaentsredsregptly. Ao one

Fi gure,.l. it [
P ihen i i UGG A5 el DGl
metheaised tay a6 niove theoetablealet/icoto ane exarhoiel diseetiorsras r paeadf
Net wor ks) may adjust a rhythm of npultinedia contents
cupnterng leparspre| Apsacaigromeier pachat fathg #oriehie ggyicemay
adj ' Hﬁ)twﬁ{k hey ' gRet4Li ve
raltiéétééotg qﬁgm(r/r%tlg{r‘fgzgﬂga% a r(g{;éﬁfltgl?h?gr%gsg%ig,&’ i}to}he

t eexanpé, by theisssocieted cemrdlier phdlpe thelfirmavardvFs the myeing may

be .adjusted.tq relatively match.the joggl.ing rat f

¢ nAFERIER g R e RPelp Ry BRd FEBetRy Mt A Bt e
acgésrs%ﬁghés%eal fadrb@r coppdagli ment, an application
software may further select and play a nultinedia

co0d37] t haccording tosan altematiyely emthodithent gasuser miapidg required to
user,'s activitie e. ., | I i ). .
enbe HERE pAioh R ieugouor PR3 ol MHeRBuserse

Vi feqRird &5 moté thiefpagieblt datice neterdiag td @irtaircdirestiond. arteesfter,
certain types of multinmedia contents may be sel ected
anthegisalis dequaced o prigia seconthportipn of HedBpaYBHEs- 8y thedest of the

I 15, Q590D ahEs CRRRof of MY aEwdrh M Eand 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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detects that a user is performng certain types of

activities, an associated type of nultinmedia contents
woragnshesssel ect ed and pl ayed accordi ngly. [00120¢T/BS1p0s/en3599

16 is a flow diagramillustrating an exenplary process

for playing nultinedia contents based on an

accel eroneter, according to one enbodi nent of the

i nvention. Exenplary process 1600 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

bo%ethgetfh@#)ﬁés%r& £ ‘%P&wde cdRectBIbalbPGK whefidr th@ moving

novenent of a portable device I's detected using an

ac dieétion melbévelp titatuhbe thetpoedeteempredtditel ol eQther ppanbtenng may
t he mgve nt qf the portable device is repeated for
evasy OB BPHMEdneri od of time. At block 1602, the
r eARfLbd) VerdRBtdn®io dddgharenBoBiRicht Of the e eRAbH, BBl aBcelerometer
device is deternined based on the novement data )
pr may be tsdsltotdetecharsiteerrd mesegiencap! woyekents 0Ba pertable device,

di gi tal Ui medi ) % ;
PR PR O Gt L P o el b Bisory
opkiRB@lehily & .c6ffemeRMd opk adddinint, gl foetdble dvice is

rhythm of the nultinmedia content currentl%qjgl ayed. is
adnexedipriagperied of i) §n seelerpmgier atieehsd o eeportasls davicpe

ra r j

el R R S R e e

t hecdelev@nttenmay e stacgiah arstoregeadevingy(e.lge almaetidtiw) of the portable
det.er.m ne. whet her a portabl e .device i s novj e.g.,
cafPVG iR Sersaeha. AReBToRuPE mesmelt Sintey Bhe
PUtrahdhifte@ {PPRINAP Parcﬁft%r BOerHt Rk WorkA §0 it edshefitstk) during
enbodi ment, when a portable device i's in an inactive

st titeanevathantre bseqishidy, ader the mayemsnisngtraivnsesenting the

d d vi .
acossment oTfe BETE! GOPERSLENAGHE v O RREHHARI:

Iowmrbyrmgl@gcemhetaﬁ, for exanple, a sleep node.
For exanple, a |laptop conputer having its lid

cl (aphy Bais isdmpicaby eseiw avhey ajuserapishestererlat atrad af a roller

Si I | J r..l .
058,091 000, EOIPUS o 3 e i
Al aenotdromblyr attachabthereic andgd erto iasoldarneadearrade. iDuridgehe

inactive state when its desktop s |ocked, .
%de, tﬁe accelerometer may detect an sto?e 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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O her situations may al so be considered as inactive
states, which nmaybe user configurable. As a result,

W@ b@sogdssop conputer nmay be put into a | ow poweCT/DBes/003599
In addition, if the laptop is determ ned as noving
(via the acceleroneter), it may be unsafe to wite any
data to a pernmanent storage device (e.g., a hard
drive). Thus, a read/wite head of the pernanent
storage device may be parked to a safe place w thout
witing the data to the permanent storage device.
[00124] According to one enbodinent, if the portable

d

tgéérh&?dl ﬁd&% £ fﬁvg@??ng%n&gﬂﬂmﬁpoae fag ‘fﬁa;fﬁﬁﬁe‘%%ﬁ%@d bya
pr probebeﬂlgﬂ(yga thah acaglcomprisg hardaratea(cinaﬂtry,aledfwteﬁdogla,tﬂte),
devi ce, he ortabl e e lce
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(e.g., & hard drive). Since the portable device is not
rmdemagp is detected peingan vedejerempter aitached tosthe pordahle deviee. In the

P AR eRimplsct PafolR ey T sobfiag bs  pAiiTe dfvibndahy A

mﬂﬁl@@l@ MO, a@hovdn@P@iréchioh @f ek (ﬁ&h@ﬁé@l@érﬁiam gholv@ments and the time
enbodi ment of the invention. I%rr[) é fr ocess 1700

mapetecperchsravsaenyartg deteonbsd e infeggnation may be
S og?fed%ﬁ‘ a?ﬁ)r %acfeglﬁ(e%'f{ otr{aﬁle c%@%!e gtlt%gn 19&kct’he ?ﬁfgg)rlatg)n

ware (su
comaiy batlymmill}bmﬂ%mﬁm ﬁrarnenrgtd facifitygovee a hétwak (bgoak

1701, port deV|ce is dete ned et her .th
poWﬂra@ﬁ%new Splsefhentiy ?&bjeft‘lﬁ {/9545?59 repEeening
v&ﬁa@m'm{i Iglfm%hﬁe REfhRA luemg% 86rell InFARBLIRS, OTeh%r
de top 1s loCked, the portablle device is considered
bebpgationsamayi aksochd peefogmad.e. At bl ock 1702, the

portabl e device is detected whether the portable
device is noving (e.g., whether the portable device is

CapdiRd dimpensiRhusihpi dﬂ%@ﬁ]e%iﬁ&bﬁ roneter attached to

t he portable device. At 1703, the portable

d el0032] s Axsording tp another amboélmgﬁnt efithe anention da agpelerometer

p o ngkg %tséd}t%od%%g{e g g{e 38%181%% #gﬁ%‘ od:é’t@fzg %Xd 'ﬁgn %omgensatlon

MoMiaRGe apbliel inirésponskito 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
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bl ock 1704, the portable device is put into a

hi ber nat ed node by swappi ng thecontent of the system
wWOoreews93ssmt o t he permanent storage device, if PEEUS2005/003599

portabl e device is noving. Other operations nay al so

be perforned. [00126] According to another enbodi nent

of the invention, an accel eroneter may be used to

det ect whether a portable device is noved according to

certain directions, in order to determ ne whether a

password is entered correctly. In one enbodi nent, when

a user of a portable device is pronpted to enter a

PARSALHeq Ui e ey g%g ﬁéﬁu&%&ecohﬁ)%?%r(}f% I%Odiﬁg igﬁt% pr&vided

one*or nore direc as a part of entering t
pabypiheradcelémetet e Lewdimgtencyabtrpohents vhtheldéispiryrmetiing such as

deyi ce may, detect such .nye t . and a vin .
i 1058 SR B QO CPRIPHECET (6 P Ropcho By cpfigensated in
aS§et t%tc}ﬁ'gvéﬁ@ MeliflabE fromnHHAhg bifehd §dréaieRen thé vERiEle goes up
noving direction relatively matches a pyedetern1ne§

di arsbdavembillsor pround aeivee r Hthitads such éeobaisyapmdy ke bpapplicd

ol PTTPACR SR P APOREDI; BEFRE b cthelth o boprcine

enpRifodnfirst portion of the password on a portable
device. Then the user is required to nove the portahle
del00d34hc digwreRd is o flewrdiggramdilpsiiaiing An exerplpgrpesss for

h . . ) .
b el 5, M 34 SO Bl o
cothelifiedntion. Bkemplarpaosess nthydetperformedbly  pracessing logic that

ts of bl | i ce. , _
DS sPPris EEVEG PO bGP TGE e AREE sORBEEAReh Bs i run
Fi gL QlediBated nfhching)Vorlh 2SHBafibA SEBJRL I\eheAdBoeanEIt 2ihY

process for processi ngmpassmrq according to one
entxanpternytprofess nelidasy dut isoot limied i, delecinge swyemgyet a

M A e T L S TN

sofibteahRidgsa@bviag dirsctidhibfale Portidll @i @rbaRBThi Meyement data
conbi nation of both. Referring to Figure 18 at bl ock
180mvidedihyethe pecelesemetst arr adjuingdy positioncaf ufieplaed gbiect on a

A e

at dedbegduélothat 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 extracted high frequency components to compensate for
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the portabl e device. At block 1803, a noving direction
is determ ned based on the novenent data provided by

W bh@saeised eroneter. At bl ock 1804, it is det erP@TEs2005/003599
whet her the portabl e device has been noved accordi ng
to a predeterm ned direction. At block 1805, an
indication is issued indicatingwhether the password is
"entered" correctly based on whether the noving
direction relatively matches the predeterm ned
direction. Qther operations may al so be perforned.
[ 00129] According to another enbodi nent of the
| Ny dg}Pﬁeqliéﬁcy’ﬂﬁl%ﬁbﬁ (QEELRIeBLVES of SRS drRbREdRde. A
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whessaltithe displepediderument omsintage atay beayainieingd eelatively stable in

of PR el Rk i oBHARGRIERL It b etrned

noved for a period of time, an accel eroneter attached
to the portable deV|ce detects and records such

mpipe Detegtion gre Ap
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rmmﬁmbﬁtlﬁed tal deﬁcﬂﬁhpulﬁs)@vdnhﬂ meemlpor%l@devme. e one

LS SR o o U i
SuBs&e g g%nalf éo\htroﬁg& ﬁforﬂeﬂﬁmﬁfﬁmnﬁssmp@ts L7 ﬁ‘bl)rtable or fixed device

repr 8s ng the novenents over peri od of time may
be fcrrexsc bruedpplwiatign ptogrmvEmmxtanmlﬁ, alqsqa owpwless d@y appear to

acce .This i.s t.ypical usef when
oo i SR Befiet moBR oF bujegh p e AT B netpltBa ] w¥HH
af bed WeEdHidn of ee igpanse] ThisowliSREbIEBAMER (d.Y., blﬁlfar&%ﬂd&hh& ball
devi ce having an accel eroneter attached therein and go
o ngames) eafl edycagiopaleaginepring explarptinpst(pe., Fesgansegia structure to a
? eroneter may detect and store the novenent data
‘a storage device, or alternatively, transmt the
no Y@ 1817} dlair&thp'ﬁ: f esatneayl“acss? b yrsovaross artﬁip/}my &f a portable
After the ride, ) v nt er use
( e€PUsE Y %apmnstond s werta@s Sevic. Theasccipransten gtigehed
{ oo poRiuble deiob Ry d@%@‘:ﬁéﬁk S kes § Boyement of the
SI puﬂnble devicdoA denectnpl 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.), software (such as is run on a dedicated machine),
or a combination of both. In one émbodiment, exemplary process includes, but is

not limited to, detecting a movement of a portable device using an accelerometer
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user who carrying an accel eroneter, either attached to

a portable device or attached to a vehicle, may drive
w@20eh9iske to different | ocations to perform aPGUUSIYS/003599

in order to create a map for those | ocations. The map

may be subsequently created using the novenent data

coll ected by the accel eroneter during the drive.

[00131] Figure 19 is flow diagramillustrating an

exenpl ary process for recreating a trail of novenents

usi ng an accel eroneter, according to oneenbodi nent of

the invention. Exenplary process 1900 may be perforned

by ﬂleae HEs kS Sppird dY

(C?t?%cgl&?ﬁait?é e ?cat e‘g %%gl{eg eteg& sof I?/vare (seﬁpémagls?

i sdevice, oalcalatiegla nmgmdhdmﬂlan’el)ecum ofithe dorioe hmed@n ag€eleration

bot Referrln | ock 19

s etbmeop o Bnbe deieTerd Biier.anf aRind 24 pleSeg ghigst fpm a

US FRG 1RALHEE 7Pl fIOnEloRAticH diP& BRplal Of tHeoPabledel e doNdreia the

hi the above exanple, a vehicle my be considered as a

podtrea:oioa aid istanch betaiean ﬂmﬁlbﬂ mll@eqmocaéme pregletermined

d| ec of .e ts and the

g ?f‘l%iétﬁd gléﬁ% lﬂ%%éte% of The & J‘

Term ne At bl ock

19%139]19 RéTE@IMERG FRiurd 2, abElo‘&k osed ah@tc@elabﬁfe@ ettached to a
devi ce of the portable device. Alternativel

. nP@ﬁ‘t?ﬂ? eorcadgiedtetheRperias asrlelationan & fimatien 0¥ 8m§ m &efppase to
A8 LR 5o e OEFiAE e (ot torf o, e BRI e with o

rmheﬂﬂantAt fbilcs:k(ﬂ?agbz hrmv;ahhxem rcekcnkaﬁidqﬂopmh:mgal ltdnbaa nsagmft@i: of Otlhe

nmovenent e

DUTBHSSH 4P Hr ey ey PoHORBIOEI S OMErRPEFbOLaote

Ac E&Fxgbﬁ@ltst & tﬁ@@ﬁé@ém@ﬁ@:@ﬁkdﬁ%ﬁt 10bnd 8/bOIMRAL 't%al%ay be

acceleroneter may be used to detect a rmvement of

podetabrhined based endhefintagrition of almqm@hm miumaiifthb éesab@ntu ed

in re onse t e det ect

ac é‘é‘f %t?ﬂ%’tv %gx’t @58’%18% de e“b%’%"?abm &° \a}&(}:lt gr%rgf the freg,

t N@bmBotkn®y ofithé ﬁlﬁzelehﬁloﬁgé kald &, ey iz¢ @x1(§ Qc@lerattcﬁﬁﬂfdmlatlon)
an el ectroni c docunent displa ed on a di spl ay of the

polQUHOE datbleels 23R3y a gisestian gheimplssoahiveied to theirariable
In dEGRP S feshi? of ﬂﬁpﬂgttﬁecﬁdr%gle R4 de98 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 a ball 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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conpensati on may be performed for the displayed
docunent such that the el ectronic docunent nay renain

WO 200a093580 y t he sanme position with respect to BYBEES2005/003599
of the user. [00133] hi one enbodi ment, position of the
display platformas a function of tinme in the plane of
the display may be cal cul ated by appropriately
integrating the signals received fromthe
accel eronmeter. The image is then translated vertically
and horizontally on the display as a function of tine
to keep the inmage position substantially fixed in
Sp@%@mﬁﬁp&%ﬂ@be@fce ﬂ%@ig%qﬁh'&&ef&&rﬁ&gr display in the
pl ane € di spray. Su .g., sudden
nmoV@Hgd]  sEighredX) ib e dbeod)diagaym ikustiatieg en tLshplhd portable device
reb%t.i vel% r!#egh frequen(gﬁ%co onent_ of the noving data
pr B6Y'88 4% BYAL RYMEEE Bicar gk tosgne dirpen 9é Hginvention. For
co B! éxeftipl ' i aysed
By e PO Y Hg o ep AP MR T 74
cofpgsngamg af the esemplary tysismel@hshowinen Figge 1 for exemplary system

dos 0 Phighis RERHRE Ty HASR: 44 BBy Sadarootindudes one
t eohmiofpiRSeldBimabs Q00K oap it i fcrBEREI18RI20093 Kokt chinset
pl ayed by a portable device while riding on a bouncrn

pl 200 r_ﬂflngq sonpled tgur dderpadagten 200-bendHragidimdevice 2005, and
|1 basby ﬁBfegt%ﬁgﬂerﬁf(&éWée%Mo rocess for motion

conpensat | S ng an acce ‘eronmet er, accordi ng to one

enf¥d 42 ntinohe emdodimenn tthoacceex@n@tm001 18 888K 450Y erdfheter,
| ogic_that _nmay conprise

db '
o B8 B SR ot ey S 8
( Séﬁﬁﬂeéf%rhéchﬁh'i'&%l%ic?o ﬁiﬁ&hﬁ@&f‘cﬁgo B4 el c}%iﬁ i)a%{)?gﬁb {t g%rei;ents

conbi nation of both. In one e I ment,

pr Beessanalogoiuipiss (e.HuX, Ysandok atdsirimhesk valyesches digddilyg a

no 1 of ortable device usi an accel eroneter,

o DS R o thE R B 2o g iR APy i >
di spact.i Bromefeniiidiher:] thb becetlpMheRr @@(ﬁeﬁgyﬁe AR(GRNt

dat a {ér ovi ded by the accel eroneter, and adjusting a

podscelerpneer fomikipnix s @n dP¥k3 1 lozecelertinegiérdyorn fAnahue Devices.

po e [ e the .mmvenent . of the

DolARIe QR G A B0 | ehod i R e ing B o

obgwptts pétiwi acceledoaicter 2091 atbedr@ahicRs Witl the host via the
chipset 2003. In one embodiment, the microcontroller 2002 is coupled to the host

chipset 2003 via an I2C bus 2007 and an interrupt line 2008. Alternatively, the
microcontroller 2002 may be integrated with the host chipset 2003. In one
embodiment, the microcontroller 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
microcontroller 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,
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with respect to a user of the portable device. [00135]

Referring to Figure 22, at block 2201 , a novenent of
wW@2@ene3Ebl e device is detected using an accel ePCIESB®N5/003599

attached to the portabl e device, hi one enbodi nent,

the novenent is detected as a function of tinme froma

| ocation as a part of noving data provided by the

accel eroneter. The noving data may include rel atively

hi gh frequency conponents representing sudden

novenents and rel atively | ow frequency conmponent

representing sl ow rmvemsnts At bl ock 2202, the

r el at [

ol R ot Enlpell Ay LERRHPARY P RIRERS Ih DGl Bomagnitude

t hef the ngschianttascedératitre vendr aiallwhice Iaxdiergaﬁbledétemuned accordmg

S UIt for reading of a displayed docunent or
E"ptgﬂﬂc? £<trm“|1 ‘i mage, etc.) At block 2203, the

DOS' tion OM c@eléﬁh@ﬂreesgm@&sq&e (xﬁgf HyRpge+my. e

shifted based on the extracted frequency

cofi9dASint slntr@spomqie rhbaad@eﬂmmdmam@nde of gn?m@n@yram vestor,
ves) . of t e _portable V|ce

el ¢r SORGSHER SinrPont (Feh PR ERAES fpafide, and

Mebpdratinpesystes, @id Nexkyutsd Hithi the eﬁfﬂﬁiﬂ@ryVMyﬁthrmp efdy peBform

the user. O her operations may al so_be perforne

med.
| nperiairossations; oF cxampIAoPIedesrEhied aheystreughout the present
A te 6 t
o BRI IR SERATE Lo g Wk
detaahe vidpo héasergind elte doyind effeets maf ba agsted bviieavdidy dece

In_one e ment, the techni ques .all.ow user t

o1 3805, s Seorare gy S pedanad Jgych S s, Br
Coei qp&rd‘r@xmt Hﬁybe abfighed éb%oifdi}@!%' SOkfer aomg&a%wns may
or ed’ devi ce use by an application program For
exaxupﬂ e, these |rrpul ses can appear to initiate or

defl ect notion of objects on the display in proportion
to the magnitude and direction of the inpulse. This

W E&eﬁﬁﬁmpaﬁmsélﬁg stei | | i ards and ot her bal |
ganes) and educati onal ; engi neering explorations (

 olMASE gfigaredilripabinck diagrem oh pylEiFODDIePInEGySiom Which may
eX%QBLe% ity BREEm i me{gp&%he GRG0 T Sk e gﬁg&ﬁmoo

of "a porta evi ce by tapping onh't
pokhicin & Fgite@d. mdihiee wed @b dreaxemetaratystnisestiown 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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to the portable device may detect such a force that
causes a novenent of the portable device. A direction
wa@easoeasl t ude of the force may be deternm ned PEEES20051003599
t he novenent data provided by the accel eroneter. Wen
this function is enabled for an application, a tap on
the side of the device will cause the cursor to nove
in a fashion anal ogous to tapping a snall object and
causing it to slide sonme distance across a surface.
Simlarly, such a technique may be utilized in a
variety other applications, such as, for exanzie
Vi g6.(
[ e Enchiordtblessel gD Nabich R B (o efankple.
exEﬁﬁkdﬂyC%Km@@9@ﬂﬂbGSmmpummﬂw&mtémhrumuaohphﬂlagﬂn@ is

%ou qb&) g)rfglgg%velgogh@éhnvf é\lvvﬁ gtbﬂ')g egc{a:;gpl% yp r o%gff:gggzus
h aQﬁ@@fn@er(:@irfe@t@ ithielsy varifdi oipRHertd Qﬂg‘éthe?&rﬁ} %lso DO LGS

(such as is run on a dedi cated machi ne),
cotRssheampenests 10812107 2 e arhBH6 Mnhwlaanpdoﬂmyand dlSplay

Pr A66SS210% Ey@gﬁ 1 as Fbé}xgﬁt? \;}?&t éi/bg]dtﬁ\gtgegfﬁl 0, ohigh b may e mlce

nmovenent of a
ac keybeamimedms aetwark ieifites IRintab| 0d ek 6vicéswhich are

caPelTepge i eiha iepuopiel R harlaonpled to he
basg %&&r&g@ﬁhﬁgtﬁédtﬂ.g HRSSIES RN Al RERA ofs

accel eroneter ving a displayed o
fi typically mapiemq:nted aa dslmmm d{AMc(mRmM) mhucfh resifds o wef

d d
o S bRRTL B B Rerpohik Frdliaindug ova o edaony. Zhenon-
d etlﬁéﬁlle ﬁﬁéin&?@@ d6 Mybﬁﬁllyeﬁhﬁghéf&ﬁr lﬁ?a%ngﬁgﬂgtwal drive,

direction_ of the force 001 Referring t
2320 gpticy] didve, QBQPV]%W@ logren tmate@rf rrmrrtolam Inestern twhaach

el eration
1981?]1% ?IQAIFI‘S &ié?é( %:&e% aqﬁir S;“\‘fgér 1ts ngox{eg ngﬁte{nh bﬁﬂﬁgﬁﬁg non-

d evolamie (neengory vall lalserbetaaraﬁdcﬁﬂ aaségsem@ﬁmfw auwghaﬁls §s not
At bl ock 2302, a val ue 1s

g:ﬁvelﬂﬁll? \%?@ 2%9? bhaws téaféhﬁﬁ@%wlaalﬁ raemenyds phgnal device
deddupRidafirdey ’é(ﬂ‘ﬁe A&Y bEGie WYl @Sﬁgng ﬁq‘cﬂg flé}tg gréceﬁ%g system, it

integration of the conponents
ac‘@’élgbfr apireniated thehthe prdsenti imeetiion iy utilize @ noBYobgile memory

rati on of the _absol ute
ned Ea g@l}ﬁ? @ﬁ? IsﬂE:he s 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, I/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
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accel eration vector, for exanple, determ ned by vector
addition of the three conponents of the accel eration
W@ 2009/0935%) Y, and Z, axis accel eration infornmp¢DO$2005/003599
[00140] At block 2303, a direction of the inpul se
delivered to the portable device as a result of
tappi ng the portable device is determ ned, hi one
enbodi ment, the direction is calculated by a
m crocontrol l er and/or firmware coupled to the
accel eroneter based on the noving data provided by the
accel eroneter. hi response to the determ ned i npul se
i fiRfdokOft yAl o BRI tidievaroe ndRfHicaiahd Ay BOIENEHRreto
causes a displayed object to nove in a distance wth a
di withbutalepartingtfironethe basslecspatitahdsicope ofthe deteation aestt forth in
di rection and .magpitude.of .t he jnpulse. A displaye
ob{tEdIRRpR Sty bt oociptom sl SRS ore s Snaets be
ob} 61l By aP ARtrNd seAse rathePihah hasdscile sehawpal |, a
bowing ball in a bowing gane, a racquet or paddle as
in tennis, a structure to observe deformation, and/or
kinetic notion, etc. The above techni ques nay al so be
applied to other simlar types of applications
apparent to those with ordinary skill in the
art. Exenpl ary Portabl e Device Havi ng an Accel er onet er
[00141] Figure 20 is a block diagramillustrating an
exenpl ary portabl e device having an accel eroneter
according to one enbodi nent of the invention. For
exanpl e, exenplary system 2000 nay represent at |east
a portion (e.g., a subsysten) of the exenplary system
100 shown in Figure 1 or exenplary system 2100 of
Figure 21. Referring to Figure 20, exenplary system
2000 i ncludes one or nore accel eroneters 2001, one or
nore m crocontrollers 2002, a host chipset 2003 that
maybe coupled to a video adapter 2004 and an audi o
devi ce 2005, and one or nore peripheral devices 2006.
[00142] I n one enbodi nent, the accel eroneter 2001 is a
3-axi s accel eronmeter, which may provi de accel eration
data on X, Y, and Z axes. The accel eroneter is an
el ectromechani cal m cro machi ne encapsul ated in a chip
package. It presents three anal og outputs (e.g., X Y,
and Z axes) whose values are directly
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proportional to the accel eration being neasured al ong

correspondi ng axes in 3- space. In one enbodi nent, the
waemehgasenet er 2001 may be a KGFA accel er onet BCT/U82905/003599

Ki oni x or an ADXL311 accel eroneter from Anal og

Devi ces. [00143] The m crocontroller 2002 is

responsi ble for nonitoring the anal og outputs of the

accel eronmeter 2001 and conmuni cating with the host via

t he chi pset 2003. hi one enbodi nent, the

m crocontroller 2002 is coupled to the host chipset

2003 via an 12C bus 2007 and an interrupt |ine 2008.

Al §4iRid vel y, the microcontroller 2002 may be

|angT_Téd with the host chipset 2003. hi one

entddit reslsimedhs mi crocontrol | er 2002 maybe a PC

16F818 m crocontroller from M crochip. [00144]

According to one enbodi nent, when the accel eroneter

2091 dghﬁ@h&jkbﬁ%ﬁgﬂl portable device is noving, the

nmicrocontrol 'er 2002 receives the 3-axis accel eration

i nf or madpigptingmayemnt o€ e prealdadedee o amdrselesametpipatached

the host via rr e 2008. hi response, the

novenent datg§ﬁ§§mgéﬁfg§%k Jkﬁfron1the m crocontroller

2002 vi axé¢dneing Bachins-c2e¢htabléicoderte perfoxat oneort moteedetermined

m crocontroller 2002 may determ ne a novi direc |on

based on t he U RRBEHARERERISB ROPARSS Rris d5tectign of &

fromthe acc%&;%{@ﬁh 003able fbvi&d nati vely, the host

chi pset may per Form suc operatlons I n one

enbodlnent t he nagnltude of the resultant

elerati og1 ?[ qf a}_hﬁ t hree .axes maybe deterni ned
or di ‘P e T PIPRUTIAS Mag (Accel erati on
r eSw t aﬂhaenmn%;gé d&Q@&ﬁ%Tale*'mgﬂan%n{?deeZ@ﬁ@l%\%}nehQ@aﬂtéﬂ
hi response to the determ ned nagni tude of the
accel eration pmdezdrbytbﬁ@cweremﬁf@r,@@dt war e component s
(e.g., a i ting
System et OEARE I e (L B e ORBLE.
2000 may per fpﬁé’déte@m[ﬁedldﬂreﬁlﬁlﬁf tatdetemsinel vlietloet alpl@ermined
t hose descri bed above thro wt t he resen&
appl i cati on. dHESLQNISIALY itsergdstenmupgd direction in order to
di spl ayed i ]?@% he vi deo adapter
and the soug% ectegna%ggglé*%&g%f%g?%% via audio
devi ce

3. The method of claim 2, wherein the movement of the portable device
includes moving the portable device towards a direction parallel to surface

of the portable device.

4.  The method of claim 2, wherein the movement of the portable device
includes rotating the portable device with respect to at least one of an edge

and a corner of the portable device.
5. The method of claim 2, wherein the movement of the portable device
includes a combination of at least two of moving the portable device

towards a direction parallel to surface of the portable device, rotating the
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2005, etc. Furthernore, one or nore peripheral devices
2006, such as, for exanple, hard drives, may b e
waeonsiogasseed accordi ngly. O her configurati ons PEEUS2005/003599

exi st. Exenplary Data Processing System [00146] Figure

2 1 is a block diagramof a digital processing system
which may b e used with one enbodi nent of the

i nvention. For exanple, the system 2100 shown in

Figure 2 1 may b e used as the exenplary systens shown

in Figures 1 and 20. [00147] Note, that while Figure 2

1 illustrates various conponents of a conputer system

it is pofavloiSneedith foshER E@éx?@dge%%hi’?&ﬁébfé%@fce, and rotating

architecture or manner of 1 nterconnecting the
conponthetportable devich withtrasgest tarasconmsr ofj drerppmiablealevive.
present invention. It wll also b e appreciated that
net wor k comput ers, handhel d conputers, cell phones,

mulst i MeEHE thefl oI chaim ) Surfiel Gdsmﬁ%iﬁ% BEREEIBRIZNE TeRtaBBR of the
whi ch have fewer conponents or perhaps nore conponents

may al Bertahde devber affer hetrnevesmens baged opvegiteinsnt datagollected by

| QL f 1pl
CorPY! e L, SO ol Pl A A S
[ 0014 8jctivs atepunformedbged on e ddtérminalgidnedtiony st em

2100, which is a formof a data processing system
i ncl udes a bus 2102 which is coupled to a

M §r OPTRERRIMIA AL %DI h@reﬁgﬂle%%lg g% nﬁrl_ezgﬂeéét.bxlrﬁnmger

2105, and a non-vol atil enmenory
m cr opcadimssable &108s inchide [displaybeg arf inrage wa@plisplayeof the

. oPorTabg S to g SRR O DY SOt CeBHgtge on
it heoguaaRlrfofthe Mol olthe M o, 2102

i nterconnects these various conponents together and
al so interconnects these conponents 2103, 2107, 2105,

5 Cenl | e :
2105, e BRI AR, BRBEE s Hhaf S Be P45 of e
whi ch degupsentiaCWeb lpegd) aad 6l pageofdtid® preseqitawunk

interfaces, printers, and other devices which are
wel |l -known in the art. Typically, the input/output

deyi CegnembiddyreltAYP hfthet CorhPising:
displaying a first page of a document on a display of the portable device

prior to the movement; and
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.

10. The method of claim 9, further comprising 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.

11. The method of claim 9, wherein the portable device is placed on a

supporting surface when the movement of the portable device is detected,
-45-



system t hrough input/output controllers 2109. The

volatile RAM 2105 is typically inplenented as dynam c
WORRMNSHODRAN) whi ch requires power continuously PCT/O8S20€5/003599

to refresh or maintain the data in the nmenory. The non

vol atile nmenory 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 ns data even after power is renoved fromthe

system Typically, the non volatile nenory will also

be a random access nenory, although this is not

requi rgd whihiih eadihSingen? oflthe povablt avict hedetredwohent 4 sudden

menory 1s a |local device coupled directly to the rest

of t hdorsenpiahbest an the suprorieg #lcecessi ng system it

w Il be appreciated that the present invention nay

utilize a non-volatile menory which is renote fromthe

Syt eMFhesHeRo@sf daime | Wiukhatoompgisingevi ce which is
coupled to the data processi stem t.hrough_ a

net wor kdstetiagioseilationpf tﬁg P%“‘ﬁggﬂ é%‘{l%er Vlﬁﬁwg?mng surface
interface. T 12 doRSHidRuAR&; @hd NOr e buses
connect ed toagg%ﬁﬁ%ﬁﬁgrg?ﬁi%ggh vgrPous bridges,

cont r ol geresatingrik movereptdetadhasedsorn theweterteld weqiHation efifhe
art. In one enb (iligent, the I/O controller 2109

i ncl udes a LB‘BT;(L% ¥8f%Sal Serial Bus) adapter for
controlling USB peripherals. Alternatively, 1/0
control l'er 2109 may include an | EEE- 1394 adapter, .
al 3 KHwwnethod PF cleim &, whierpindhe sqcond pagnqfdhg dogyment is
FireWt.e .devices. r LPGk4d t
[001aof AT SaiEhEadiRTRIREN ST oife b0 Wit

portabl e device using an accel eroneter have been
descri bed, hi the foregojng. specifi atiqﬁ,

! tne .

i nvént Temmetiodiob elaimadd cyhersin e secord pagedhe E%Cument 18
speci f j. | i | :}@Jgrs%td%rﬁ‘ﬂf firkt paple loff teQlocument.
evi den @?ﬁ véﬁ%%ﬁg F I cations né@ ng%%ge thereto
W t hout departing fromthe broader spirit and scope of

the inventign a et farth in the follow ng clains.
Thé%p&?ﬂea’é‘fliogﬁf‘%&’%ﬁﬁ‘a‘gp%sﬂ%g,' accordingly, to be
regar deﬁis@ﬁyﬁ‘@ d fifst) &F?fr’s b¥ £ ds@msdt badd el a diplay af the portable

restrictive sense. CLA VWhat is clained is:
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.

16. The method of claim 15, further comprising 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.
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1. A nethod, conprising: detecting novenent of a
portabl e device using an accel eroneter attached to the
w@ensaiseo devi ce; and executi ng machi ne- execut BOI/ESWOT@3599
to performone or nore predeterm ned user configurable
actions in response to the detection of the novenent
of the portable device. 2. The nethod of claim1,
further conprising: determning a direction of the
novenent based on novenent data provided by the
accel eroneter; and conparing the determ ned direction
of the novenent with a predeterm ned direction to
determ ' j 1LA0. f; jvely
ot Enolbipteh BELIabA 16/ Eh AL 8 fecthd Boion: dispiabd
ex ec ut gartsitned Goimihe dixst pottadnl @ it e gortdble Theceristthodng fwhile
claim2, wherein the noyenent of the portabl e device
i ncl ud®s dAEHMER) PEERISSHRE%bl e device towards a
direction parallel to surface of the portabl e device.
4. The nethod of claim2, wherein the novenent of the
poil 8.abTlke nethod of chirh Udewhereinghé trgnsitien femithhfiest gesfiogdo the

of 1 nospnre et 8 fuasr BEmed I Socdtaslt B By Uity lition of

wher ei fhetnfi®eiRYERFBRLa AEwhIat $RY §sehl e devi ce includes a
conbi nation of at |east two of noving the portable

device towards a direction parallel to surface of the
portab [ [ j i

P otbioothe B892 chat s, RakAROEhARYR HEK And dfiely be
rot at i digplapeel qrosreaiaige wdthin the didpldy afelsppmtabteodeviaeor ner
of the portable device. 6. The nethod of claim 2,
further conprising determning an orientation of the
pobpa b*rﬁ ARMoQ®refaifn 5! RReRRMEE B uRGS nggé)i_@ oHBYEHBRAD, a
data co Tect ed by the accel eroneter, erein the one
or nor sevpspape ardw viddo gaae seswaf i gur abl e

21. The method of claim 2, further comprising:

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.
22. The method of claim 21, 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.

23. The method of claim 21, further comprising:
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actions are perfornmed based on the determ ned

orientation. 7. The method of claim®6, wherein the one
wW@ro0s093E5pr edet er mi ned user configurabl e acti oPGI/US2005/003599

i ncl ude di splaying an i mage on a display of the

portabl e device according to an orientation that is

relatively identical to an orientation of the inmge

prior to the novenent. 8. The method of claim?7,

wherein the i mage conprises one of a page of a

docunent, a Wb page, and a page of slide

presentation. 9. The nethod of claim?2, further

conpri S&%{?ﬁ?ﬂ%ﬁ%%ﬁ&%&g d{e o At nRRSEH R oﬁhﬂ@&%&ev%é Bhsed

di spl ay porta vice prior tot novenent ;
and di spl ayi agtie Becnrit ety pravidadiy tHe acockmomelief; fagd ent

than the first_page on a display of the portable.
devi ce. iNSHRG T BRT e JeHoR L BHESR VIh S AR
rel atively 'Tfeﬁaf%ﬁy felafedntt eles RERdnRe o tHaRbyent.10.
The method of clarrm9, further conprising displaying

one or nore internedi ate pages between the first and

secon age f .the Cc nt ., the one o np

R o S0 a5 k3% APy LRERb e MR i Femsienis .
first pagiagkeedeltd asetoneane whilein Theeporblaitviek redradefits a
9, whereinthe portable device is placed on a

suppormpviggshiechieingienmoniag Fesrefam agiewnpant b auge) holding
devi ce, i S t and wherein the novenent of the
portaﬂp paggﬁgggﬁg&detected when a sudden force is
tabbed on the supporting surface. 12. The nethod of

claim 11, further conprising: detecting oscillation of
th%ipdrb%ﬁﬂﬁﬁoéésp@gn@ié“&ﬁ%gEQﬁﬂﬂﬂgﬁ ng surface caused
by tabbing,.Lhe atld Oht LG FRUIOF BfeSror@BR QROR8 ik igWkst fftable

nmovenent data” based on the_ det ect egl oscillation of the
port abl e deviferegivebidhe Gtternmipedoderdétian; ahdn 11, wherein

the sec 8Bt?or%ﬂ9%eggtivtag§g z%q(e:a% B intéiface of the portable device that is

less suitable for the given determined orientation.

26. The method of claim 25, 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 of the hands.

27. The method of claim 26, 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.
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di spl ayed as a next page advanced fromthe first page
of the docunment. 14. The nethod of claim11l, wherein

wao b@spezsend page of the docunent is di spl ayed BGI/ES2005/003599
previ ous page reversed fromthe first page of the
docunent. 15. The nethod of claim 2, further
conprising: displaying a first portion of a docunent
page on a display of the portable device prior to the
novenent; and displaying a second portion of the
docunment page different than the first portion on the
di splay of the portable device if the determ ned
di recti j t: e
or et oSt TR Sk ih e el R0 ARo fudes one or
f ur t hemase mpreless trgnsbespt.ayi ng one or nore internediate
portion of the docunent page between the first and
second portions of the docunment page, the one or nore

| Nt Mt atethdiDs L dIARS2 S, FIRS @BhbAGNE: transition from

the first portion to the second portion.17. The nethod
of cl ai clEAtingstesstronewirgessdragsqsiirer itoh cormmuiiniptea yeth

transitioned fr e fil.rst portion as if the portable
device is nv&%%gaaﬁP%§*$ﬁg%i %nent page i s steady.

18. The demdthatinght lehsiofit Hirelesbr@aRcEivENBat dorihdit @S with
fromthe first gorti on to the second portion is

perfornmed i n Teled B wepkeesmale-h t he deterni ned direction

of the novenment froma viewoint of a user. 19. The

met hod of claim 15, wherein the docunent page cannot
ent30r elThe bretleidsyfl claimd 5o wherein {hageleabitonk intbifecedhslpiéYone or
of the_portabl e device. 20. The nethod of claim 15,
wher ei H ¥R EEEenent page is one of a map, a

newspaper, and a video gane scene. 21. The nethod of
claim?2 further conprising: displaying a sequence of

i mades The methodiof elaiy Hofiathes cemplisieg diiving bt leastané speker to

scene Q.4 REFda %?t%&egiifernq e get\érirgi\ﬁg ioHéntgtflonaotutﬁee lr)(;)rtable

device after the movement.

32. 'The method of claim 25, wherein the at least one interface includes one or

more cameras.

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

more microphones.

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

more video output interfaces.
35. 'The method of claim 2, further comprising:

determining whether the movement is a repetitive movement based on the

movement data provided by the accelerometer; and
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det ecti ng whet her the novenent of the portable device
is in accordance with a direction associated with the
wa@leeosneisen of the transition fromthe vi ewpoi NPCDIS1008003599
user; and perform ng a predeterm ned operation if the
novenent is not detected in accordance with a
direction associated with the direction of the
transition. 22. The nmethod of claim 21, wherein the
predet erm ned operation includes one of causing a
vi bration of the portabl e device, generating an audio
alert, and a conbination of a vibration and an audio
alert. 3@’(611%91?1 r5'31{%&%3ﬁiv@frat‘é|o?'t}{9 rRdveni b, WiRkein the machine-
conprising:determhing an accel eration of the novenent
of the port abtesutible cde irasedutod based ondhredeenmined wpetitive
provi ded by the cel eroneter; and adjusting
di spl ayi ng" t &S %ég‘ﬁg??é’gmg’f‘t'i mages with an accel eration
relatively related to the accel eration of the
nmovenment. 24. The method of claim 21, wherein the
sed@ientle methodafelsim 8prekapinghepertabldevdeadn & naltipedia player
vi deo and wher ei evi f
2 movi 16 G ane R Radnd HaCRBYH S EpRTop R iRk BR5RkY
Vi ewpoingttingddi@cdtsen vivohepogatlbdeyics.t abl e devi ce. 25.
The nmethod of claim®6, further conprising: activating
at | east one interface of the portable device that is
be . ¢ . . . .
andopfTABPg ofClalh SE ok e: AR RGcRb APk AL T ihe
t he pomubmhelialeonters cturertlyi eitgglsyasiub trelbliecly oratchiibe
gi ven determ ped orientation. 26. The nmethod of claim
25, fu ?tffg}ln%‘gﬁ?ﬁ?t?té‘feﬁ@t.e Oéé]?eel?lm"?’i’f‘?f-b[ whet her the
portabl e device is held by a user after the novenent
based on the novenent data provided by the
acgdl efermethod of plgim 36, further comprising selecting and playing a

multimedia content that has a tempo relatively matched with the determined

repetitive rate of the movement.

39. The method of claim 36, wherein the portable device is a digital audio
player.

40. The method of claim 1, further comprising determining an operating state of
the portable device including one of an active and inactive operating states,
wherein the machine-executable code is executed based on the determined

operating state.

41. The method of claim 40, 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 the movement data

provided by the accelerometer.
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predicting | ocations of the hands of the user for

hol di ng the portabl e device, wherein the at |east one
WO niosn9dHEsE i s activated or deactivated based tPEI/US2005/003599

predi cted | ocations of the hands. 27. The nethod of

claim 26, further conprising: activating at |east one

interface that is not within the predicted |ocations;

and deactivating at least one interface that is within

the predicted | ocations.28. The nethod of claim 25,

wherein the at | east one interface includes one or

nore wirel ess transceiver. 29. The nethod of claim 28,

fugd Nopy EABRbY B Bl 36! fattild A lsidoARR kiR EMNE BhRte

transcei ver that conmmuhi cates Chorel ativeostr ng

si gnal deviarigtodekibtinutat mgleaf it isedesernomel thatrthe pedable device is

transcei ver that co nicates.wi.th relati ve wea

si gnal ’él.th%Wacq’YFeSt?FEta%E? HLQVH}%"]?E‘?%‘,{ O‘Q\ﬂ@r“é‘?‘f?qeﬂgd%t?

| east @ﬁ@g@@b%ﬁ@&%ﬂ%ﬁh&a@s one or nore speakers. 31.
0

The ne of “clarm 30, further conprising driving at
| east one speaker to have a best sound effect given

P 0 LR 3 el R AP 50 e o

wher ei gibbhgtedtmdRawinpeides: | nt erface incl udes one or
nore caneras. 33. The nethod of claim 25, wherein_the

at | easswapping pitleast apertioncif geaisnts g a systepp memory of the portable
m crophones. 434 108, nt%rtor %@6%@5@ﬂ%@ﬁ@\}'&'%ﬂ@

at |east one“Thiertace i hcludes one of hore vided

out put kinitefig dows suldfantidligalirowedconfumédbyrth2 poftable device.
conpri sing: determ ning whether the novenent is a
repetitive novenent based on the

44. The method of claim 40, wherein a cover of the portable device is closed

when the portable device is in the inactive state.

45. The method of claim 40, wherein a user interface of the portable device is

locked when the portable device is in the inactive state.

46. The method of claim 40, wherein an interface device of the portable device

is disabled when the portable device is in the inactive state.

47. The method of claim 2, further comprising:
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.

48. The method of claim 47, further comprising prompting the user to enter a

first portion of the password prior to requesting the user to move the
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novenent data provi ded by the accel eroneter

anddeterm ning a repetitive rate of the novenent,
wob@se93sse he machi neexecut abl e code i s execut ePCHES®AS/003599

on the determ ned repetitive rate of the novenent. 36.

The nmet hod of claim 35, wherein the portable device is

a nul ti media player and wherein executing the

machi ne- execut abl e code includes playing a multinedi a

content via the portable device. 37. The nethod of

claim 36, further conprising adjusting a rhythm of the

mul timedia content currently being played to

rel ati yekablsBd v, Whereftetheifdibabnl TRAetek R gaddvborlfis Litred

novenent. 38. The nethod of claim 36, further

conpr i sucgessEBlyds detagniaadibased pi tlee moverhert wé tiegportahleateyice

t hat has te e] atj.vel y.matched,wth the
determal}]detglelre %g‘%i{lrﬁ{r%o %?8¥%1Fp%?c1sg’0 jvenment. 39. The

nmet hod of claim 36, wherein the portable device is a

di gital audi o player. 40. The nethod of claim1,

f ufPhelhe Byeihodof lpim dBe fmthar epmprisingRIPEPLiAg the usertoggnter a
the POLdBhl orifllod the RELWH MRCLGulind heAfibl i itne

i nactive operating states, erern

mac hi npertabdeddvadel, evheilethesndizgmuntod vhetiee theqrasdvird is entered

det er m ned erating state. .4 1. The neth of claim,
40, f u?&%ﬁsgﬁbfﬁﬁﬁ?@&%e? biied PPi%b“rﬁ’H‘ém’Elﬁ’é o _p&bﬁa% e device
devi ceaddhe eftefddl 5l Ml SeOMARVIEInsBIUR pessbrdl S _
determ ned that the portable device is In the inactive
state and is noving based on the novenent data

prQyi d by .t he ;agcel.eropeter.42. The nethod of claim
20385 L Ffe el s RER oo KGR Eeidingia e por t abl o

devi ce irdtofdiag hsQfiencd Ethsseents ofithe pitaBes @Fdd B&r b Patiod

the portable device is in the inactive state and is
not novi ng battmedingibe peoolerameteiard provi ded by t he

accel er gﬁﬁ%%ﬁ%en%lﬁ giogtyr;?% ioﬂ]ﬁfg Q%ges%flti& s g&ﬁﬁetelcé’\@ieﬂlg{./&nents

transitioni vice Tnt
using the recorded sequence of movements.

51. The method of claim 50, wherein recording the sequence of movements
comprises:
determining a moving direction of each movement based on the
movement data provided by the accelerometer; and
recording a period of time between each movement having different
moving directions, wherein the plotting is performed based on the
determined direction of each movement and the period of time

between each movement.

52. The method of claim 51, further comprising storing the recorded sequence

of movements in a storage within the portable device prior to the plotting.
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hi ber nat ed node conprises: swapping at |east a portion
of contents in a systemnenory of the portabl e device
WO p06/0285pr manent storage of the portabl e devi P€r/Us2uds/003599
shutting down substantially all power consuned by the
portabl e device. 44. The nethod of claim40, wherein a
cover of the portable device is closed when the
portable device is in the inactive state. 45. The
nmet hod of claim40, wherein a user interface of the
portabl e device is | ocked when the portable device is
in the inactive state. 46. The nethod of cl ai m 40,
whegei fhametiderriches s9ewheRidhe bR RELAN SN TR b
di sabl ed when the portable device is in the inactive
st at e. refrieviinthereqondad ssfluasicaohmyements fiiom e sioragsiafghe
requesting,a,user to nove the portable device as a
part oPO%%%%F?ﬁaia password prior to detecting the
novenent of the portable device; and indicating
whet her the password is entered correctly based on
whétthelhe methed\af glpingi2s uthes ROBPLiSiA port abl e devi ce

relativel : ' ' i L
oL Ol 5% PRSI BEA-Ob1 BB AR B
the user to dmdieg a prefeteshinpd dire@iondfaséden thasiswvenent data

prior to request,iqrbgbt e user to nove theportable
devi ce, wher &TVIgHEDY HaPESSLSTOMEST Mfet her the password

is ent e?ﬁﬁix&%ﬁ&ﬁ&ﬁbﬁ’é debideSintied RIAVEEdoR DR RIBIE Mahe

movenent of “the portable device and’the entered first
portion of t ipeedetesminedgurfag of Thepontabhodevide is Ifaving the,

further conprisj r ting the user to enter a
second porti&WK%E%Pﬁggggggﬁg}d after requesting the
user to nove the portable device, wherein the

i ndi cati on of whether the password is entered

suééesdhamefhadofetainmrh waerebuibe pourble Hevippisamb mto i
ltogf t Pg%ésl@cglfeﬁ{ lﬁglvﬂpoggesr %g)‘gigfi{q& dRPh§sGdade! Jr e AMILRSRN is
facing down.

56. The method of claim 2, 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.

57. The method of claim 56, wherein generating the alert comprises generating

an auditable audio alarm.

58. The method of claim 56, wherein generating the alert comprises

transmitting a signal to a remote facility over a network.

59. 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
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50. The nethod of claim 2, further conprising:

recordi ng a sequence of novenents of the portable
walewsoessewver a period of tine using the accel ePOIES®NI/003599

and subsequently plotting a trail representing the

sequence of novenments using the recorded sequence of

novenents. 51. The nmethod of claim 50, wherein

recordi ng the sequence of novenments conpri ses:

determining a noving direction of each novenent based

on the novenent data provided by the accel eroneter;

and recording a period of tine between each novenent

havi ng diifi &Rt EPYkdble SiviRGctSdfg tWHRE &lt&nlil& location

plotting 1 s perfornmed based on the determ ned

di rection of peddh novenent and the period of tine

bet ween each novenent. 52. The net hod of cl ai m 51,

further conprising storing the recorded sequence of

NMD6EMeThS miethod oFlcRAASE®, WheRin conliguffs thaloetablie\dediRe comprises

prior to the plotting.53. The nethod of claim 52,

wher ei diseiling wirelesspatworkdpterfperandsmpblinga cllplar interface of

<t or ngheaPreE EFRIREpAEHER Sl AT EAG o

claim2, further conprising: determ ning whether a
predeterm ned surface of the portable device is facing

a éﬂgdﬁ%mﬁh@é@ AT PO ROBRE REviFBiseoRa At adartap
provi dF&lngmef, DeaRGERt, QIR (SdrsorAldigRtbf dski8@nh) Ncellular phone, a
portable device into a relatively [F'ow power "node It

t he pr petstmal comenmsatolrsand agfiultinedpopleydnl e device i s
facing the predeternm ned direction. 55. The nethod of
claim54, wherein the portable device is put into the

releat i WehortabRVdeReeEoimeleng: f a display surface of the
portable device is
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, 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.

63. The portable device of claim 62, further comprising 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.
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facing down. 56. The nethod of claim2, further
conprising: determ ning whether the portable device is

w0 po&/op3ssked state; and generating an al ert torPCHUbmas/en3599
the novenent of the portable device if the portable
device is in a |locked state. 57. The nmethod of claim
56, wherein generating the alert conprises generating
an auditable audio alarm 58. The net hod of cl ai m 56,
wherein generating the alert conprises transmtting a
signal to a renpte facility over a network. 59. The
Imet hod of claim 2, further conprising: determning a
ogat i [ I j
o B R b R S EIHL e B Rt nidHine o
gndcorﬁdr@gnjiangethh@ theomtetiodeothpyising: according to the
eterm ne ocation profile. . 60. .The. net hod ,of claim
55, whelGFIBaHYUT AGR PO VIR BiRAR ‘CEc Gt egched
di sabling a W #mehegsloatwes;kninterface and enabling a
cellular interface of the portable device if the
por t abl exdcstizswediing-exeontable codath perEorpy ¢sie qranors predpfpamined

met hod of claim1, .wherein.the p ' ' e
of a laptop B%eﬁﬁﬁqfégu,raeb&e ?é{bqnégn ]F?%i,;&gsgb%%g%{eer%ggfﬁgf@l@
di gital assi glogahnt of thepdrtdbly dgpivene, a per sonal
communi cator, and a nultinedia player. 62. A portable
devi ce, conprising: a processor; a menory coupled to
thes pr ’Pt?eel%acg{ine-{éaga R Y 4198 55‘,5\%1[&85 'tlﬁeﬂﬁeﬁﬁﬂ Ther
t herei n, and an accel eroneter coupl’ed to the processor
and t heoniises:y to detect novenent of the portable
devi ce, wherejn t(ge rocessor execptes.instructi ons
reﬁg t'data

from t hECtHENBHE & PR 8 thegnvegientgsgd on movemen

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.

66. An apparatus, comprising:
means for detecting movement of a portable device using an
accelerometer attached to the portable device; and
means for 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.

67. The apparatus of claim 66, further comprising:
means for determining a direction of the movement based on movement
data provided by the accelerometer; and
means for comparing the determined direction of the movement with a

predetermined direction to determine whether the determined
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predet erm ned user configurable actions in response to
the detection of the novenent of the portabl e device.

w® 2005/09855por t abl e device of claim62, further PCT/US2005/003599
conprising a controller coupled to the accel eroneter
and the processor to determne a direction of the
nmovenent based on novenent data provided by the
accel eroneter, and conpare the deternined direction of
the novenent with a predeternmined direction to
determ ne whether the determ ned direction relatively
mat ches the predeterm ned direction in order to
execute the i j L e I u
avi ng. exoout abT ot KHan e at B ek ARAE B o R M o
met hod, the mxetwe theonanhing-exgoutdbleeotié.ng noverent of a
portabl e device using an accel eroneter attached to the
portabl e device; and executing nachi ne-execut abl e code
t 0 g8er fAomethod cadiprisige pr edet er mi ned user configurable
actions jn response to the detection of the novenent
of the pistacting moyemertof agortahigdevige bsing an eertidpbmeter attached
medi um of Cl@%?ﬂ{ﬁ%ﬁ%ﬁ§%§ﬂ g.the met hod further

conprises: deter a direction of the novenent

based onleteomanegin odértatpnmfittesorlibld e iRGER} Ble3r®clent
and conpari n%él;‘%e determ ned direction of the novenent
; .

with a prede Jrego et drigpredderkhethaiapesl sxpretsrand
the det Qligpiayathk i ' : '

pr edet er rﬁﬁs}led 'daigirlg% |E gﬁ gidéls%cll)@dd ef# f:I“Jt: %Org%:iaeg&%zc
machi ne- execWrighlator thdeis rélétiveln idenfieal ad us oriemafr &f thgimage

lrJnSelaﬂz ;gr detp%%}{ont%e%\‘//grrﬁg&t. of a portabl e device

t .
etag,gordmg to an

69. The method of claim 68, wherein the image is one of a page of a document,

a Web page, and a page of slide presentation.

70. 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; and
displaying a second page of the document different than the first page in

response to the detection of the movement.

71.  The method of claim 70, further comprising 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.

72.  The method of claim 71, further comprising displaying one or more

intermediate pages between the first and second pages of the document, the
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accel eroneter attached to the portable device; and

means for executing machi ne-executable code to perform
Woe@s09356mr e predet erm ned user configurabl e aRCT/ORR05/003599

response to the detection of the novenent of the

portabl e device. 67. The apparatus of claim 66,

further conprising: neans for determning a direction

of the novenent based on novenent data provided by the

accel eroneter; and nmeans for conparing the determ ned

direction of the novenent with a predeterm ned

direction to determ ne whether the determ neddirection

o g IO B o 0 2 o

met hogo the@Bndyagg: detecting novenment of a portable
devi ce using an accel eroneter attached to the portable
devi ce; determ ning an orientation of the portable

Sre%’:l/ |C g“élgtf%y ?i@ﬁlﬁﬁlvfﬁ%{eré?ﬁ%%&@bmeﬁﬁ N pldéddeon a

e accel éroneter; and displ aying an imge
on a adippirdyg sfrfachevheo theabbeenakny o€ thepottablgidewice és datected,

orientation that is relatjyely i.denti.ca
or i ent?8¢ "ORTDE H’éo‘fq%eé‘got) 68¥ rt?lge ? ﬁ‘élc%%v&éageg%{a.ww.a sudden
The mebfad @bbed o e Slippohy Girfack he | mage s one of a

page of a docunent, a b page, and a page of slide
presentation. 70. A nethod, conprising: displaying a

first .page of . a l.splLay of a portable
de’z/‘ﬁceﬁ‘eg]é?tg%q P%%%%zgn%éﬁé}g? mghgﬂ%brt abl e device

usi ng adet@tiaglossinamorest the patdbdelddvicd Vie throsuppduttiag surface
devi ce; and di spl ayi ng a second page of the docunent

di fferent theaysehey fapbiag ﬂgfafg’@P?WnSgE“é%‘i’?één o the
detect i é’éﬁe&ftink B ABYERER Yata based on the detected oscillation of the

portable device.

75. The method of claim 73, wherein the second page of the document is

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

76. The method of claim 73, wherein the second page of the document is

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

77. 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; and
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.
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71. The nmethod of claim 70, further conprising

determning a direction of the novenent based on
worewsenedsso dat a provi ded by the accel eronet er, REUS005/003599

the second page is displayed if the determ ned

direction relatively matches a predeterm ned

direction. 72. The nethod of claim 71, further

conpri sing di splaying one or nore intermnedi ate pages

between the first and second pages of the docunent,

t heone or nore internmedi ate pages representing a

transition fromthe first page to the second page. 73.

Thegretring ehetodd flldin /L, fRE: Sbfnti ; ' i

pl aced on a suppora{ﬁinng’surfaggﬁgﬁgﬁgte%ﬁﬁn@%@ﬁ%%&g@n°§the

t he pomoasmenihaseden ovemprtatagrprowided b éresicoelttometer, wherein

novene e rtabl e device is. detected en a .

sudden eos%é%ﬁ&or{fgrbggt © glﬂ C‘Fﬂ%nq[ ?ﬁ%?)‘é%ﬂqpff’é'eg Eﬁtﬁg getermined
The nedhedionfrelatiaélinmbicheb bipkdiRlermBRdirsta, det ecting
oscillation of the portable device via the supporting

surface caused by tabbing the supporting surface; and

: he .d
gengr arhg Hleﬁn)? d}q&}e/a%gg{é% 3@?}6?11 ﬁl%ségég)ng .?,)g}tlo%ﬁg %#ﬁfa};{g% of

oscillation of th € devi

cl ai m #8ysitidred diom thedfirstgmatioh geigeheafortab @OREARRbLYING while
di spl ayed, as a next.L page advanced fromthe first page

of theﬁﬁé@ﬁwgﬂyimggmsﬁﬁéynethod of claim73, wherein

the second page of the docunent is displayed as a

previ ous page reversed fromthe first page of the
do80nehhbe max.od/szf okith 38, whenepr the imagsitich fpiakié figst poftiohsb the

por t aosoik B REE EHorbRR T RoBisthe TR st ssbRnetftscton of

devi cetheshd@nat 8606l VEWPEIHEST AldepCched to the portable
devi ce; and displaying a second portion of the

docunent page different than the first
81. The method of claim 77, wherein the document page cannot entirely be

displayed on one page within the display of the portable device.

82. The method of claim 77, wherein the document page is one of a map, a

newspaper, and a video game scene.

83. 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.
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portion on the display of the portable device in
response to the detection.78. The nethod of claim 77,
w0 evoshgdssconpri sing determ ning a direction of PETIES2005/003599
novenent based on novenent data provided by the
accel eroneter, wherein the second portion of the
docunent page is displayed if the determ ned direction
relatively nmatches a predeternmined direction. 79. The
nmet hod of claim 78, wherein the second portion is
di spl ayed transitioned fromthe first portion as if
the portable device is noving while the docunent page

I s g3t eqty mddthd Jffh‘fmﬁeéj‘ QheRin ﬂe?ﬂ%e?&{nﬁme@%}a@igﬁ rilr?cludes one

transition fromthe first porti
porti onf c@smaf 'abmadn ofithegodrblardeeice gehefatisg aetwtiobReadand

di rectiqn nt froma_vi oi nt of a user.
81. Th&® ﬂ@ﬁﬂ? OBP nﬁ*oﬁfnd\ﬁﬁéf‘lgﬁ ? e docunent page
cannot entirely be d| spl ayed on one page within the

di spl a_yr of the portabl e device. 82. The nethod of
cl &Pm The mgthadafielaimed3s futheepemprigieg:i s one of a map, a

gg\’\ng P Iag I%intenﬁgi%sé Véc%%%ragl n of Cegtgf?\é%pl%’l't oAthﬁé)p{tal%p gevice based

device a seqmnhenmfzemafﬁ@aﬁa providsd by eHl 361 bOWRH Sarf
directio froma first scene to a second scene from a

vi ewpoi AtiUgtingdisplaying ds sequeneg ofimases wathtangiccelpration
portabl e deV'r&Qtlﬁ%?at@P ARG ﬁée%ié?ﬁ?r Sl hachse! 0 the

portabl e devi ce; orm ng a
operation if the det ect ed nmovenent is not in

acgord dir on, associated with the
i ?gct ?{61 m"fiﬁ’é clam $3; ¥ }ﬂ%fﬁmrt%s APquBCs 4 fdmagesTersrentne
US er . 8thovitigecems dratvi@do Sdndd dﬁd&@hermgﬁﬁ&tahoﬁedewce represents a

predet ermi ned operation includes on causi
vi br at MeHingfobjese fasinettho me vingscens, froye meriavpaint ﬁra wechalding

g: 2” ’th@%rtﬁ‘bl‘é%%cé‘.at' on of a vibration and an audio

87. 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; and
activating at least one interface of the portable device that is best suitable

for given the determined orientation.

88. The method of claim 87, further comprising optionally deactivating at least
one interface of the portable device that is less suitable for the given

determined orientation.

89. The method of claim 88, further comprising:
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85. The nethod of claim83, further conprising:
determ ning an accel erati on of the novenent of the
w@ensaiseo devi ce based on the novenent data prpuvi/iszofgo3s599
t he accel eroneter; and adjusting displaying the
sequence of images with an acceleration relatively
related to the acceleration of the novenent. 86. The
nmet hod of claim83, wherein the sequence of inmages
represents a noving scene of a video ganme and wherein
the portabl e device represents a noving object facing
the noving scene froma viewoint of a user hol ding
t he por takkRideY vhtheSthe pOrtiBtt BeHce BRI bybd B after the
detecting a novenent of a portable device using an
accel er onet ermexemeshbased onthrampwimeens datapsgvided by the
determ ni ng ' 1l.on of the portable device
after the no\%g?rég%gtog{%geg’e %on novenent data provi ded by
t he accerafiaimptlecdtioandf tethands offitie ader f@dmildidg the portable
interface of the portable device that .is best suitable
for given thelevisesvhsrpadhertleast qug wiprfaggis agtizated ohod

of claim 87, (fe%tf‘}%fé'd Y20t ?H&%‘c&f’%ké’c@% lo¥ the hands.

deactivating at [east one i1ntertrace o he porta
device that is less suitable for the given determ ned

orientation.. 89..The had of cl.aim 88, further

cor?@ri 3&‘?‘16?6615%9%#%"1‘@? hEMMPHENS or t abl e device is

hel d by a3tiviRi afidaSf orleRfteFIRACAHRIE nbBSRKin e peBicted locations;
novenent data provided by the accel eroneter; and

predicting | G@dti ons of the hands of the user for

101 O G5 AR5 A0 IRl B el o s

predi cted | ocations of the hands. 90. The nethod of
claim89, further c,orgori si ng: . .
91. The method of claim &8, wherein the at least one interface includes one or

more wireless transceiver.

92. The method of claim 91, 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.

93. The method of claim 88, wherein the at least one interface includes one or

more speakers.

94. The method of claim 93, further comprising driving at least one speaker to
have a best sound effect given the determined orientation of the portable

device after the movement.

95. The method of claim 88, wherein the at least one interface includes one or
more cameras.
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activating at |east one interface that is not within
the predicted | ocations; and deactivating at |east one
WO niosndEse that is within the predicted | ocatiPCBEUSHE5/003599
The nethod of claim 88, wherein the at | east one
interface includes one or nore wirel ess transceiver.
92. The nethod of claim91, further conprising:
activating at | east one wireless transceiver that
conmuni cates with relative strong signals; and
deactivating at | east one wreless transceiver that
communi cates with relative weak signals. 93. The
nmet hod of claim 88, wherein the at | east one interface
i ncl udes one or nore speakers. 94. The nmethod of claim

93 96f uhparethaspicladmy, whetpitige at lepgtone iwpdacsiaeludes ang or
have an{b?g&i&?%egffect gi ven the determ ned

orientatron o € portable device after the novenent.
95. The nmethod of claim 88, wherein the at | east one
interface i ncludes .one or nmpre caneras. 96. The net hod

of %t ail g@?h%@rciﬁ 1% 48y whgein thg of legstone pptgrfacedgcludes one or

i ncl udes, 00RO butblf Bitdibetophones. 97. The met hod of
claim ,r : gre}lﬁgtﬁe at ﬁoeast one interface includes

one or nore video output interfaces. 98. A nethod,
conpri i.: ng' geterm' ni ng whet her novenent of a portable
devicey Boho

e novenent using an

accel er QRRy@Ining®hehal MbAdnéht CERPbIALLY Bevidd B aQbpdiie
novenment based on novenent data provided by the
accel er onet eMOVERENHIAYE Ayaceeleidmétandi a content via

the por tﬂ@rﬁirﬂ@’ 41 ?e%egﬁlx‘?eer%teo& tflgﬁlovement based on movement data

provided by the accelerometer; and
playing a multimedia content via the portable device based on the

determined repetitive rate of the movement.

99. The method of claim 98, further comprising adjusting a rhythm of the
multimedia content to relatively match the determined repetitive rate of the

movement.

100. The method of claim 98, further comprising selecting and playing a
multimedia content that has a tempo relatively matched with the determined

repetitive rate of the movement.

101. The method of claim 98, wherein the portable device is a digital audio
player.

102. A method, comprising:
detecting whether a portable device is moving using an accelerometer

attached to the portable device;
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determi ned repetitive rate of the novenent. 99. The
nmet hod of claim 98, further conprising adjusting a

wo boosksed the mul timedi a content to rel ati vel BCTES2005/003599
the determ ned repetitive rate of the novenent. 100.
The met hod of claim98, further conprising selecting
and playing a nultinedia content that has a tenpo
relatively matched with the deternined repetitive rate
of the novenent. 101. The net hod of claim 98, wherein
the portable device is a digital audio player. 102. A
met hod, conprising: detecting whether a portable
devi ce | i
the. por (o] B e G P OENE Mol 36 By state
t he port abl e indwding pn¢ dianopastiveistage sndaareadtive staté; agd one

of an inactive ate dan active
cont 1 guerigirine hopeBRE fiael 4 Fededihafbtus motspased
power node baseRHe Bdteintifedfieeitiignede RS Pbrtdble §évﬁ‘(§eeis infoving.
the portable device is noving. 103. The nethod of
claim 102, further corrprl sing transitioning the
orhab r . LE
7o 15, € Rl Bl ey RO RL TR borkdote
i nact i devisd ﬂitcﬁ‘a e&l@tlvdowwwregnbas eftit Briermm@isdnhatdied portable

provided by the accel eroneter. 104. The net hod of
cl ai m deyice isin fh?éﬂa%’&ﬁﬁﬁt%%s oxing hasehpmgoypgent data

portan*)l% w c@le?orﬂétgxler nated node if it is

det er portable device is in the inactive
st ate and |s not novi ng based on novenent data

| 105. The th f
B Tha Beiodaseiie ShRF 6 sonepriing SO INE e ppiable
' nt 0 t B&vibd fes AalRehafBIdBo IR 8&SimiBv@RRL he p@halbl@ Qetice is

a portion of contents in a system nmenory of
por t abirethe inactive state and is not moving based on movement data provided by

the accelerometer.

105. The method of claim 104, 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.

106. The method of claim 102, 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 is facing the

predetermined direction.
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device into a permanent storage of the portable

devi ce; and shutting down substantially all power
w@ovsiyssh by t he portabl e device. 106. The net PoOUS$005/003599

clai m 102, further conprising: determ ning whether a

predeterm ned surface of the portable device is facing

a predeterm ned direction based on novenent data

provi ded by the accel eroneter; and configuring the

portabl e device into a relatively | ow power node if

the predeterm ned surface of the portable device is

facing the predeterm ned direction.107. The nmet hod of

cl gy ERGnetNOES il sint 105, RAktaabite pdeble@lelige tavhiigureddnto the
into the relatively | ow power node if a displa

C play . .
sur f acelatively av poweranpde i evisoay syrfpeepifhe aovipble devdce is
The mé.thod of claim 102, wherein a cover of the
porta fl%n%lg?/‘iv%'e is closed when the portable device is
in the inactive state. 109. The nethod of claim 102,

WhARjgeiThednatBEd of Alkigd @K avifeii BeonRiof & rEble deeideds closed
| ocked when the portable device is in the inactive

st at e.whenghe forsabiedevder isfin tieanagtivostatépher ei n an
interface device of the portable device is disabled

UG, SRR Y07 Syl bl 4B B ayice i
por t aljhgcedamicaghetpbrbbl@deassie iretheririctive aateached to the

portabl e device; determining a noving direction of the
portabl e device based on novenent data provided by the

ggjf]:dc efl?qugtﬁéél ggpgi;f?g{}ﬂﬁ’k}g&&n %{1 gxgﬁfgédg%yﬁfe ot RlaBeRvice

t~on a por evice to
conpenis disableth evhen venmurtabbf devive iporthablastivestatee, such
that the adjusted displayed object remain relatively
identical position with respect to a user of the

PO1 § APA S HfYd, €6mprising:

detecting a 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.

112. The method of claim 111, wherein detecting the movement of the portable
device comprises detecting the movement of the portable device as a

function of time from a predetermined location.

113. The method of claim 111, further comprising:
extracting one or more relatively high frequency components of the

movement data provided by the accelerometer; and
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112. The nethod of claim 111, wherein detecting the
nmovenent of the portable device conprises detecting

wo b@soesenent of the portabl e device as a funce¢DOSmwhH5/003599
time froma predeterm ned | ocation. 113. The nethod of
claim 111, further conprising: extracting one or nore
relatively high frequency conponents of the novenent
data provi ded by the accel eroneter; andperform ng
determi ning the noving direction based on the
extracted one or nore relatively high frequency
conponents while ignoring relatively | ow frequency
conmponents. 114 t cl.al el
oner o Rt de OB RS roP gl Bkiibr fuleg BRI RrabihE one

represent sugggbrdmeltivelythig frequenppedmpdrententiiledgndridy
The nmethod of claim 111, wherein the displayed object
conpri ses antdMBEbt oW EeqrsaeihemrLoNenls. A net hod,

conprising: detecting a novenent of a portable device

usi acgel | .
dovf EeThe REFEUSECHER 11 b SeThe b 4rdfoRERR P hish frgquency
devi cegompinebts aépro@nbsudden riovement st the portabid daviveof t he
force based on acceleration information provided by

the accel eroneter; and noving a djSpI%éﬁg obj ect, from
a f15.sTh¢ method of claim 4 1 § evlsein the displgyedorbiect PHprisss 29t

t he po 3 e wherein the direction and
distan%%aggﬁﬂggﬁh} % first and second | ocations are

deterni ned based on the cal cul ated magni tude and
di neet AGRethbd, Icomptiinge.

detecting a movement of a portable device using an accelerometer
attached to the portable device, in response to a force applied to
the portable device;

calculating a magnitude and a direction of the force based on acceleration
information provided by the accelerometer; and

moving a displayed object from a first location to a second location on a
display of the portable device, wherein the direction and distance
between the first and second locations are determined based on the

calculated magnitude and direction of the force.
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