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Many i nput devices are also used to control gane play
and user data entry that are tine- dependent For
exanple, in first-person shooter ganes,
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02 The use of wireless input devices has grown
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ahdndickzat i ons exi st when attenpting to bal ance power
consunption and device performance. As such, many
W rel ess devices conproni se either battery life or
devi ce performance in order to inprove or maintain
the other. SUVMARY [03] This Summary is provided to
i ntroduce a selection of concepts in a sinplified form
that are further described belowin the Detail ed
Description. This Summary is not intended to identify
key features or essential features of the clained
subject matter, nor is it intended to be used to
limt the scope of the clained subject matter. [04] In
at | east sone enbodi nents, various aforenentioned
probl ens are addressed by a nethod and system for
nodi fying the performance and i nproving the energy -1
WD 2007/ 070202 PCTI US2006/ 043943 efficiency of a
wi rel ess input device. By increasing the anount of
data that is transmtted during transm ssion periods,
a wreless device, according to at | east sone
enbodi nents, |owers report rates w thout perceptibly
reducing the wireless input, device' s effectiveness.
For exanple, a wireless input device nmay transmt at
| east twice the amount of data during a transm ssion
period as is reported with current power saving
techni ques. By detecting and storing wrel ess input
data (e.g., status, position) during an internedi ate
peri od of non-transm ssion between two transm ssion
periods, the data is preserved for later transm ssion
during one of those transm ssion periods. Although
the stored internediate data may not be reported



i mredi ately, the report rate may be selected to
el imnate any perceptible latency. Such a nethod may
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when attempting to balance power consumption and device performance. As such,

many wireless devices compromise either battery life or device performance in

order to improve or maintain the other.
SUMMARY

[03] This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter,

nor is it intended to be used to limit the scope of the claimed subject matter.

[04] In at least some embodiments, various aforementioned problems are addressed by a

method and system for modifying the performance and improving the energy
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BRIEF DESCRIPTION OF THE DRAWINGS

[06] The present invention is illustrated by way of example and not by limitation in the
accompanying figures in which like reference numerals indicate similar elements

and in which:

[07] FIG. 1 illustrates a computing environment in which at least some embodiments

may be implemented.

[08] FIG. 2 illustrates a block diagram of a wireless mouse according to an illustrative

embodiment.



wi rel ess data connections that inplenment wrel ess
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systerrB and architectures. 1191 FIG 2 illustrates a
bl ock Tt g ‘of a wireless nouse according to at
| east one illustrative enbodinment. A wireless nouse ,
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and interactive feat.u pore sel ection
but t onkPS338% dgta aﬁf%% é\?odan::\ihll%o g%aegrfbedﬁ}egut corrponent

such as a nouse wheel 210. Additionally, the nove
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of user 5t he sel ection buttons
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i nt ertace conmponent g., icons, w ndows). A user
may al so use the nouse -4 WD 2007/070202
POETUIPED JEMIIRBIOMheel 210 to navigate through an

el ectroni c docunent viewed with an application such
a osof @V\brd c). .lhe {\@ﬂ eql t(%]ﬂg “{;p Brawings,
BT SRR RS o0, B i
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embodiments in which the invention may be practiced. It is to be understood that
other embodiments may be utilized and structural and functional modifications may

be made without departing from the scope of the present invention.

[17] FIG. 1 illustrates a computing environment in which at least some embodiments
may be implémented. A computing device such as a personal computer (PC) 100 or
a personal digital assistant (PDA) 101 may include a multitude of program modules
and program data. These program modules or program data may include operating
systems, application programs and combinations thereof. A user may enter

commands and information into computer 100 or PDA 101 through a variety of
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nouse wheel 210 may include an additional feature that
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mechanisms and interactive features such as one or more selection buttons 205a &

205b and a rotatable input component such as a mouse wheel 210. Additionally, the
movement and position of the mouse 115 may also serve as a form of user input. A
user may use the selection buttons 205a & 205b of a wireless mouse 115 with a
graphical user interface (GUI) (such as is available in the Microsoft® Windows®
operating system) to control or modify the location and appearance of any number

of interface components (e.g., icons, windows). A user may also use the mouse
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For eg“é% A gaétefyogg(? e kT e eﬁg%ﬁe‘feﬁatl a°m ﬂl}}e(glfsr fitugh o power
si i | aegdifon2yd.r @ pGfern@gSfon 265t May prdvive anmeemsefir Sostralling the
actions_of a tooltip or, other user interfac

i ndi cafolree Wt %povgg-élgg?na(iog@ow % IHBQ%?@mpEe, POV, éegulator 235
j oystigks ala RAUREHatRKADT B, pdvkRe adfihbceiver 020 And an optical sensor

230. Since the transceiver 220 and optical sensor 230 may require differing levels

of voltage, the power regulator 235 may insure proper power output to each of these
devices. In addition, the power regulator 235 may include control logic (not shown)
that determines when one or more components should be powered; in alternative
embodiments, such control logic may reside within processor 215. The
combination of the control logic and the power regulator 235 allows for greater
flexibility in implementing power-saving techniques. In another example, the
power regulator 235 and control logic may reduce power consumption by cutting
power to at least a part of the transceiver 220 during periods when there is no
transmission between mouse 115 and another device. In addition, lowering the

frequency of transmissions may significantly reduce the power consumption of the
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tooltip may be associated with the novenents of a

user's finger on a touch- sensitive touchpad or the
was®70f02eur sor keys i nputs on a keyboard or keRQEUS2006/043943

[241 Wrel ess nouse 115 transnmits positional data (to

PC 100 or PDA 101) reflecting the anount and

di r ectyaQsteRyr Y00 b thnsumelreash@sttm\lfié@ Heyeyer, Tedyciag thesfieqyency of

wor k sur face. 05| e n timf iARtimatel

Absol atETey ¢ g PFBITY P er G SRl GROBE b8 Quimatcly

based {pRshi@d.or nore axes of an underlying surface) or

a set of data -6 WD 211117/117112112

PCT/ US211116/ 1143943 cot r data to and

cRihg A TEENONE é%)g 18 %108{ %ﬁ%?l@l@ie%re %&}d%lpgll’,l §ldefebding

COr I' e S Gtheg wireless-afahled elevivest (net fowin).i Shcloflevigss geaylipgude PC

may be defined b nore.ch S Qrie1dsh kdhit device or
and se]é)QnHDéx%é %Fe]ﬁ]‘ﬁ%t AL a?%gc% %I?Jt%? oan |n§15puteV
devi Ceopipildtions ket eﬁﬁ: trmsterel 1 nduded anraawgm 225hrough which
infinite amount of i onal at a.
novenediia BEY b TS d‘ﬁ Fq‘?ﬁw?doo]?‘ Pf)lllzlf‘trag%g%mw&mem auseruses a
accur afglyss@nfhse B @aksiahy/mbrlencattadoldp prad hseofnterficé pmning on a
detected by the wirel ess device. For various reasons
such aBC.power conservation and protocol specification
reqU|renents however, nouse 115 operates according

23 g p@&%lggrsﬁlsqeglﬁﬁmgh@taIMnmm@ by lexpmcblsrer 200e In so doing, the
per|0|ca y transmitted at a particul.ar e
(i.e., PacespHnd &y oAl é?m"{)“ﬁlcatﬂn@é*&ﬁeﬁ g&g%l 20 and 2

for exﬁt{%e? of BtHRESGHHFLRE of RAsd 115atr &Qimﬁenusar impstt rough the
and sl ave device is referred to as a SN FF goate Thus

t he r eprbaction duonsop0SgNk A0 5P And/or mause Sheel, ubﬁt Te e%lved and

positi gnal. g h& &@éﬁbm@%& RYrahHBisHbr. e$1ﬁﬁlaﬂy,ruwﬁata related to
deV|ce durln |ven period of tine.

speci f plcaagetsym thempsﬁ@p of thervgfe@sgi BPp§eeld 5 tqa.péf be determined by processor
trans m%fSS brechedhlce Y. Sﬂl@ ‘iﬂrééé‘séag 21 Henapuebisve Pdsitional data and
a y

avai | nsm ssi on cycl es. transm ssi o cl
may beothalrmshlempd@dartmmﬁl doytrel op@iarlw Qb VAT CPmaﬁ'éﬁ# é}%ﬁﬂ?mc"s’s"r
and a aé r%gi At %nluﬁg % 'stgga;ge Fi¥Fer G A TR i) fmﬂ@(ré&@’ed data prior

I nput sTinp ["éiren eport ~rate of ,
1 transoprscisgng eudémtraasnmsslon ‘oa phe@nanwewm@Or eports per
second (1 s = 1000 ns; 1000 ms / 8 ms = 125 reports).

an‘éﬂ dng%%rn LB 16@BPPD)SI%E n&’éyeéesacmelvéd {HRGHzh REMmEKEME of other

nut I'n screen ti'on of atooltip as a
nouse IdSVw‘ﬂB\mIdludlflﬁiS]DYﬁlQh a ’@M@md dlegarr@é;owleg A goraRations thereof.

one or E L& O 2 glbg&ﬁ&eltﬁ ilat tBta%%f@éib fofse in that

peri od ?Xaﬁlgn ?F(Qlﬁés:gnﬂgg@ 5 (1 n parti cu?l

t r ans mitisSinovensamirethd| astions of a tooltip or other user 1nterface indicators may be
associated with movements of the joystick. In another example, the actions of a
tooltip may be associated with the movements of a user’s finger on a touch-

sensitive touchpad or the use of cursor keys inputs on a keyboard or keypad.

[24] Wireless mouse 115 transmits positional data (to PC 100 or PDA 101) reflecting the
amount and direction by which a user has moved mouse 115 across a work surface.
Such positional data may consist of an absolute device position (ie., a set of

coordinates based on two or more axes of an underlying surface) or a set of data
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may be divided into a nunber of tinme slots of
predeterm ned size. Certain of those tine slots are

wais@dotoaopr ovi de a wirel ess i nput device w th Pediusaled:3943

times for receiving and transmtting. For exanple,

FIG 3 illustrates a transmission cycle 300 wth an )
exenpl@frgspoadiag ttor at eloive 1¢hanges imi ndsitivs. t ifige Sjagwls, gyser mput
625 is in length. The top status e SRERAS

to thé’ogﬁipf”i}ﬁril]g% % §ha0g% 1,4 BF SltéO%r oef{:ngél(ﬁvs g:igse\?/rlﬁl ge, ora Or_le *
nast ermeke\thafes slosha dsstanPeecodhexibof thenvak awer ddgally, an mput
340, on the other, hand, carres ds to t.he .acti vi itional
and stderige seah asvirslgst fnoa%evﬁé e) ougqu%nsr&xtaa\%n%g%i %Jéc?ﬁh{s%fc%OSI o
as a Yhd & a5S HPHDeemén G LCentes@ining tbbleip 625cuger skotately and
period and the report rate are defid@d and_contr ol

| )
Dy ¢ Hsesieher Bue qic Bith OBMOBYOSIRY Aol PR SR o various

of sKikblsohd! shbIE 2@ Sowtk | donscriibe Cdndt frotdial specifitti@t yequirements,
report rates nmay be inpl enented dependi.ng on adﬁlxarl qﬁ%mpoﬂs

WO 200MGTa20RuRCTf UBSBE AURLTEL0 2 FRNFBisTeR whe

i nt en.da%g p%}’ﬁ)%jc%ﬂg RN ed dt mpﬁﬁitsﬁlgﬂ%porf: Rite @%AAPhEsmisycle). In
exl st1 ng devi ces currentl y use report rates bet en
11. 25 BEUETOO THsprotpaelsnferissamplefa negapateqd &pgﬂﬁa‘g«;w@gveen a master

predef ] [ SR | I §BEY, thelrBhd3t ARt MIFF rate,
sl ot 4“@%%‘?’ ﬁ d?gget 1%&?%&21%% gié ENI1:Ft6m?leot s of e6113155 S ° o

| engt hiffectttbe wimoshiesispesisinpaindate srapsmiiahle by i tviglesy wgut device
may bejactively tIa0§Mt&4L09 b SEGHEVAIRNY thUTdpBE rBte defines the
speci fﬁluéldlgnau%gP Ige???fgafs r{o“?s l\g%rg S?’naclt [ 1\5}8 or égome.r gd e

down duarsmigsion sthethele g dpeatfing éreinpaiberfofagzilable transmission cycles. A

transnj ssion. 320 (i . e. he r LN L. -1

many ctpRERRio e b v e GERLL hOR PelF oF i Ensplftion and &
ar e degiaisetdntyeriod c Ebw exagnpéen thany avisdiitput Wgvises infpdgment a report
W rel ess Vi C y. recei.ve pol Ling inguiri [

an'§ i R ARG ol GEEROasoN PR o AT LG gtk Pafsccond (15
second=t1poEms] W00 3k0,3 and 12Lepong. Hdt duclbaadpodatte, most users will
(e.g., a nul] i ngli cat.i ng{.t hat th%. ma?t Er successf u% |n¥oved

f ecei vBR} PPIEIVE ARadisgontnyR 4 8 een potion OF & ROl 25 2 dagusy is '
during a third time slot 315. Additionally, current

wizg! easwirslefnteuiesmay |shut dgpasiohé onatoreatfaits components during the
correspondi to .a.sipgle position . or change S

sent dFH lgte F&F\?‘éﬁqofg%g SRLFIgR JB rﬂagncfu%g’ra bendBflsion schedule
t r ansmns§ ibe Bividedlio almmar ¢fitiend Adts ofiatdetérmamesizet €drtain of those
during .a particular transm ssi.o eri og wi | | .he(I Idec-ttd%. f
si ngl etiBEaRGe enu50 4P (ArQAdSsE NEE es%)llf@uf gfice with dedicated times for
t r ansni$8ivRB anll BEkIBAE aFo:ChangeSFIGN3 pasirkttontrginigdn cycle 300
the two transm ssion eri ods are not separate

] | .
r epor t &éthas exeRlapvenst Biral 10 asnkityedme pofsid é&% hs fpclgesth. The

top status row 330 corresponds to the activity and status of a receive device, or a
master device, such as a PC. The bottom status row 340, on the other hand,
corresponds to the activity and status of an input device, or a slave device, such as a

wireless mouse.

[26] Generally, the 625 ps slot period and the report rate are defined and controlled by
the wireless (e.g., BLUETOOTH) specification. One of skill in the art will

appreciate that a variety of report rates may be implemented depending on a variety
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conventional techniques achieve a recogni zabl e degree
of power conservation, the anount of conservation

W bav/omam be achi eved (w t hout noti ceabl e per f BCTHSZNE6/043943
conpromise) is limted. [271 Those limtations are
illustrated in FIG 4, a diagramshow ng two paths of
a t 0olof i fictors Nin¢lediag iiotended wsenmwlepasrer lonitations e Hofsxample, some

across a.desk.top or_ ot her I
or ot ReRip i BuRing et AT Eprecf PSS Y20 . Ahe number

t hat tof aedeSsibth nayBevredafined or daemmmdo\ﬁsm merrem@b@te and the slot
|nput devi ce

speci f length q19 rrgst/ ﬁg’j tL%\(/)V: ].[6?19?5‘1%\?95 ns en%tﬂi)S)TheWﬁ?esF] components of the

appr oXhHRidesicahad &k léahvdl)ﬁtrbnsﬁﬁttlngmt remﬂlvuufg duhieg s spgnh@gknumber
I nput device. |In one exa dashed circle

cor r espm slgts ang 1pRcEVE OF 7Y erler%tdlogﬁ Hpg 2 Hdgten?e%?ate rlod of non-

mouse L1 9niskibn W20ef et Othé Q@ﬂnhlﬁﬂ&etlﬁqbl esl(ﬁsyt udh mpat hunﬂxﬁﬁ w1reless
u5|ng convent i onal techni ques,

o B Gopimeolstion: A e 3ot A (GHCESE EhioGOHER S PARGtng So tat o

report, tSceROSHdIiRNBlquiied @uBed hesipintiting slot 305,
to pof%éj}%sgi%ti,%@qz?lz © SIB 1%glglluand Zl%a Tlﬁe n&)m@()g 2 null

f r om poinsmitidatalgiing a §¢°0@d tlme plet 340 9 gety adélithnﬁle
poi nt Sn&l@%ﬂ%edﬁﬁﬁe fohstBr suc@ekgssfﬁ’lll}“k@el@&ﬂhg idpates) re&i&ﬂt to retransmit

correspon user I nput Inthis exanple pol nt
4111, dal)Auridg 4 Fhird4tirme s]gh @1 4 111@1?(@],9}11; %ﬁpnttmgless techmques allow

posi ti ors]ﬁlogalt e cc\)’M‘eg}gcln% B tgnduﬁfé‘%lé 33531@&[ bf! Qha%%to be sent during a

consec ransm sSsi on peri o
2007/ OgibaDRarRETNsIdB20064 @dﬂ@msmlsyogtcgclg dngrrticplag, ydaiaGtransmltted

Conse(:(?‘t | ve Shot %&tra‘?r%s ! 5:%10(?’3&/111 Péh&é% atshfagle[@ﬁhée' il %@éltlon since

data of'He 3R ol nts, software on
100 t hat 1@Eﬁﬂzﬁfsﬁﬁseﬁn almmneeml czhas@salyp@itlopﬁpgtwep@@hettwg'trgnsmlssmn

path w | | i call roxinpte the n

t hose %}Oﬁf )él%éyt §€Ep¥r£?€8£{ep01l't? using ﬁ\%l%/%}g%hﬁr}?cﬁﬁ%se ‘Although such
r ﬁpr esSgdilventiond te@slguts thidvealrtdagnipatild degﬂse ofl payer consexyation, the
Eusv atrm @%éu%gfo%? é?gseg%ﬁ(t)l@g?tﬁ%a?q%t la%%c u?rv%‘c;i (i)%thoﬁ ncrchcecllblﬁe performance

mouse  ddkpromidelio Minfitdd!t | notion path 420 nore
accurately approxi nates path 405 of w rel ess nouse

115. Path 20 coul d d wiith conv :

LB e 1206 LG RETER T DoAY Mgt o

agdl ti gnadiationt @r seshiveinent @Dmotls;eo hel adagsaa desic rtcaasr other surface.

the report rate, however, u SO, i pcrease

consunPERSHLY: p %R é’Fhe\F\HF?fE‘% P’r‘flé‘ﬁ% S 3 L0olipy (§: §(le80$Jl ¥S\M? that tracks the

bet weep ot Qe & WoAbY ofh varel@eplindRite (OL], Grirefeat h10use 115). More

depicting the actual notion of a rﬁl ess device dfu

t he specifically, the tooltip moves along a path that approximates aft Actual path of
motion of the wireless input device. In one example, dashed circle 405 corresponds
to the actual motion path 405 of wireless mouse 115. In order to replicate the actual
path 405 using conventional techniques, the wireless mouse 115, in accordance with
its transmission schedule and report rate, transmits positional data corresponding to
points 411y, 4115, 4113, 4114 and 4115. The motion from point to point (i.e.,
relative data) or the points themselves (i.., absolute coordinates) may correspond to

user input. In this example, points 411y, 4113, 4113, 4114 and 4115 represent the

positions of the wireless mouse 115 during 5 consecutive transmission periods (e.g.,
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power consunption of the wireless input device. 1281

FIG 5 illustrates the inproved accuracy of a
wo eproorved notion path generated with inter nBdi/asm®06/043943
positional data according to an illustrative

enbodi ment. As with FIG 4, the wireless nouse 115
My Myfs {8 ARvégleabnsattiveslopatsin50s. Do it therpgsigpnal data of a

several curved segnents.. Repligat ' .
e e N R DR P80 IR LR oty o

curr _e?_t')ol%’rs Sh@SAll ARy dmateehmpiipndetwan tieose points as straight
speci fica

'y, positional data of poi
5_505, 15‘5@).7,M<g53@&)a§; gli-)(g ge%rqsgnati %g?{gﬁﬁ’t?lig?&%%@% 220Rustrated, the
W r el gt{iﬁn Wl 4 LENeS Rof Rclrelyrfotiel engraewe obthd weintigpagh 405 of

i ndi vi ransm ssion ds. (i.e. i ti .
poit onicamedT nseRro ook b E g BERpkbappoinas

5501, éa@lgﬁfﬁ 315 e1e§§5193use55§>.9 P&hoB0 Icbuldepr gmented wWighy conventional
exanple,” a wreless nouse's position in

h . .
consectstlinigues rifriber SR AP SF | BeFgaseqd ntocB’i?ﬁ%iCasdél% E({ngl { rﬁ%medlate

act ual L O P2 Rhi CRéS e atdulb aRo i
repr es%?fi{g) ngl Faéis)'s&%cg%gléﬁ L}%équgep?gp resent aep O mease POV

n_of .nmouse
gpvenemnsum/plmn. ude rathemrewyord, rilers ye 1 534‘3@& g@ﬁ?naf}feo?lccumy of 2
istracting.. For. - SRuaPhoBo®lofRNWESess devi d the
appl i c&° & 39{1?1%@%3{8%{)@?11 ﬂ.lgr ecias_eol ?ngsgusi nassa eiee &
nouse pewa@dhsualption df thevwmrglessooput devicew t h di scont i nuous
representation of the nouse's novenent, the user

g Zgl%]? e gﬂ? QU Gl ate itg%]fg%r&%@ bedivdcl 08 W kdp¥ic e ahdtbmpath fenerated with

iI‘nes an hics. | n order to .inprove the )
accur agyterafediateepositiphal ata aegordingito arillusiraiiy ¢ anbadiment, Ag with FIG.
115 also_transmts additi - ting of
e o ergoe by brAy Sukah i SGTREEG S0 g o
55010 (sévetal cuvedisgmentsi Remicated oatipmpptlh LD Teptess Ayt ,céenerated in

periods of non-transm Ssi.on ' . it .
posi t i GRAFIAEE 8"BF T Sr et |Sgt%ﬁgglg%%€ q%%%gf,ug%gg%fm specifically
gggf o 0327“%31 gg@wpbmtscscm, 651 5B, 5509 A &GP0 Gawmitted by the
) 13943, with the positiqnal NO .
5501, SYticss gugy dexicg#0 the éggglrlgsge%%% %&%2?1 qfrlr%?feahﬂtﬁansmlssmn
S?g gr atpgri&%gg.fs; I&bﬁ& fpbisilﬁdSh paft pér tranbrissiop@etodi05THes6 position points
uced. n at |east s enbod] - ’
i nt er mdPatd0posPe iR 6359.1‘5‘39 %dﬁ?re%tbzﬁg r”g)gaggﬁé‘ ea5¥1(5681%§¢ mouse
55010 gfogitigﬁﬁr?éhtcﬁ df 8REnskEENG Brhiishigionipetiodst Inodinparispg to the actual
the report rate and w thout significant] affgc&i&% .
power coetmneth Y1, thw(ﬂglcﬁgq, Ptk ng;:senés %%Fseciog diiou presentation

nMouse .]'(;Ifqn&.{?@ﬂﬁmaﬁmént.t ﬁ@al?%ér% in@pdinddasina edprevoithttom dsitaeting. For
520 using the sane repor . .
example, a user of a graphics application may need to draw precise lines using a

mouse to control a drawing tooltip. With discontinuous representatioﬁ of the
mouse’s movement, the user could encounter significant difficulty producing the
desired lines and graphics. In order to improve the accuracy of the motion
replication, a wireless mouse 115 also transmits additional data corresponding to
intermediate position points 5502, 5504, 550s, 5505 & 5509 (i.e., mouse positions
during the intermediate periods of non-transmission).  Using the additional

positional data of intermediate points 550,, 5504, 5505, 5505 & 55040 in conjunction



rate as that used in generating notion path 510. To
achieve this, the transm ssion of data correspondi ng

w0 20ovh®20nt er medi at e positions 5502, 5504, 5508CT/6S086/E3943
55010 is delayed until the next transm ssion peri od.
For exanple, positional data of point 5501 is
det er mimahb positionslalemifpbat 5305 5, B05i558t S3oakh S5 &jmgigh wore

et or Ariete SRESTRears PCH A P TR o cecone

transm ssion period. Positional data of internedi at e
PEONt 1550 Rastssompeneiodinads, ther infegmedinte PAYideRRINT 02 5505 5506,

per ogg&:%‘é&g)n grg etfe!:tjég tab@?r?ns?rﬁff 1thc;u'f m@ﬁé'tﬁé‘repoﬂ rate and

peri o oré ccor I ngly; upon

r eac hiwithoti g ficantigl affectmgspnw;s cosupptionp dMotehparticularly, a wireless
posi ti onal a of. nter "
curr erﬂlouﬁ?)ll ﬂ{i&%@&?s l?e p% alﬁa%n@nhﬁongégﬁsrlﬁr}%lt thQ Sdine repo

t r ansrhig gt hat ped hﬂgﬂ:neriﬁﬁg mekun gash 510h Te aphiovs th?édthwtf@litﬁmlsswn of

t he per ception seudo r ort r
pover daEgHEERR llnéﬁo ﬁ'@ lﬁ@ﬂ’ile dp%smofl %%5%\5\/59(?" a%ﬂtg’u%;()?gc 3300 18
I epor tdela@éEuntiiNBe PSS ULABsThIENOT perfodt ok SX'anple,qdeEmnaloia,ta of point

of a detection rate of the i devi c hat def.

t he arodnts (ﬂetem}l‘r‘i‘?irar?QdF%Hsgmffgehur?%pﬁtF’is{w giansmlw%n [ Beriod while
det ect,pdiiBeh VRN of Peint BEOISRI &HrAhedand Qﬁi&sml[ttBﬂ)[duﬁhgaa following
6A illustrates a flow chart_of . an exeng} t hod

nore acewdatianspissifgpiperiehg Pesiional gata 1age pom? 550, is

SCr een&etegllﬂﬁ"leﬁohﬁ A RBd NinRfmadine rﬁérﬁﬂs bbtﬁ)@b'ﬁ tlevifig and second
whi | e reduci ng power consunption according to at

sone elsouissenperiods sud siged i1 Beflere fretReY. 1o teaching He second
begi nni.ngQkio fl@([‘stﬂé 's195‘naq3¥1§!aeof iRfehREdidte poliit 05”502 and of now

vari ous W T el ess COﬁ'p ents of t evvlreless I np ut
devi cecuarest mhadSOvae é@]th(ttan@mttecb@mgé@s tra@imﬁSlOI]' ang eB“he user is

615, the W.lele gxﬁthl tﬂ? ggrc WG dﬁsteﬁfd'qeﬁ% raﬁ@%\}htﬂ'e QRploved power

data corfespon ernedi ate user in
accor d¢d‘11§}31’17a1)10& 1mchnt&¢delvsmhn éaived e@tédtﬁmﬁ rategflae Wﬁu%repol‘t rate is a

wai ti n%ﬂ%ﬁg fog O \%‘e n e%(etctugnr s rgfstﬁé Q{xlpd? etfe'vﬁg thzltndéfﬁl%s the amount of

exanpl €SS nouse, rmedi ate user | nput
May r eprepaatiite okea gpesthamae q@mteﬂ boweef twafeangpigsien periods.
during i nt ernmedi ate periods of non-transm ssion

bi%o\rﬁle V@ (%Igﬁ.@?rgt%%tal H&w ctl‘uraf’ilr};frgnb . lé?f rn'le%j(ﬂ mch tOhore accurately

lon rate may for a
t r ansnigiition (ayclg henripugerac@enthe rnep@tr path af e wiloh igput device

det ect | 81'8@6 eAYCYRE, .8 WC)l'lwe\(1;rj\/|t;r epmgglonaacco %%%ygoat%&gt? 0 é%ﬁ%%dlmen

PCTI USY s 1 npu evi ce to detect an

store data of a single inter rredl ate user input
[31] Step 610 represents the beginning of a transmission cycle, prior to which various

wireless components of the wireless input device are deactivated (i.e., powered
down). In step 615, the wireless input device determines positional data
corresponding to intermediate user input according to a predetermined detection
rate while waiting for the next transmission period. In the example of a wireless
mouse, intermediate user input may represent changes in the position of the mouse
during intermediate periods of non-transmission between two consecutive
transmission periods. For example, the detection rate may be set at 10 ms for a

transmission cycle having a 20 ms report rate. Such a detection rate would permit a
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detected by the device (20 ns / 10 nms = 2;

transm ssion occurs around the 20 ms mark so the

W@ 200reTR0posi ti on detected at transm ssion ti NBCTIUER06/043943
not count as an internmediate position). Once the

w rel ess input device deternmines the internediate, _
posi t ixgiRRks dptndeicet telettet et gore Wistar ofi mpingle iptgEncgiptequser nput

may be stored _in a stora uffer. .| X 4] fo3”d the 20 ms
The wireres sy tirgisticndd] 887 0 s E5: bR it moddd e

whet hggari ko Migs clrRac peditidnhéetected an Srngsiston fwei dags opt gqyat as an
transm ssion cycle. |f t transm ssi.on ' NRbmediat

yet beerpediprstion) hén%nﬁee}vgg Sssilﬂ%“ﬁtdeﬁ%é\?ﬁ%@éﬁ’ ?%e{g ﬁ}%nls e
to st %Siﬁgﬁ_&] ti5ta 6OME idBldEed Blee Bipul) thealnth matgrsiargd in a storage buffer
intermedi ate positional data according to the

pr edefip fleRi6Het ecti on rate. Throughout steps 615- 625,

the wirel ess conponents remain in a deactivated state.

' Ezf herye [vARSEE: SSubBeed itatkphi2s theedetsradich ediethvoitehre rgached the
the wireless input device will det 1 ne current .

posi t iteREMisgeR BeTiof of e ERTMROY FG- Y g‘?ﬁ‘%sm&sss‘e"gheﬁ%%?as 'mt yet
(€. 9. /hebifch&ial, th& HBBRS ihfit ROGEd eRMsab stbh 61 Thewionegue dttecting and
transmssion tine in step_630. Once the_curr

posi t istmiag edigie nesidipnal ¢leidr #CAEPSa P et %rf:(geg'lfne%l hdgtection rate.

wirel Qﬁ%@é € 31 5.8D5, 16O WROBAdotnpdhértaRtrattainetldeactivated state.
(i.e. ?ﬁ%%%re _ls’p) In stegqeGSB. Inpgtep 640,. kioth t][wg . m
i Nt er i dicdtanspisson pesivdihagbaes rergbed ROV eYEh ey reless mput device wi

posi ti onal . 1:£.a0840 LdRndrRind to h 86@dnY u&ty Ay (eqs, current
(e.q. &&én%%hﬂggkgsfgé% duri r%g%r?el%ro.m[e transm t

tinme sihobgs iofositibreofithedeyidel i tAssTPHEMe g 630. Once the current
expiration of .the tr e fi Q6ked! AR WirkREEL $Smmunication
con‘pon%oﬁﬁlsc,’n%r %%313%‘ n&ggaﬁgﬁﬁ\}%tgg . and the transmi ssion

cycl e @fmpohentsresicisated] Gve,qmweredstmrin stegt 635t et g 640, both the
[ 33] Thus, trapsm.tijin ' ediAate - itted t
poSi t | Brﬁgpeﬁéﬁ e?ogﬁ%lnaé li‘tra{rae%}dbtg%)g P#%%ﬁﬁgiﬁa et ng °°
the traBsHusdedee Pet,ikad]00f ARArlOt pduringgnel evingts trpagmit time slots of

produce a nore . aaccur.at represent.af i 3 [ :

of t helfitBIRISEORS |G @ﬁofqheéﬁltra 1rﬁ’gvolfﬁltgl;e &%18?15158%02 j)se e C% ﬁgpwmh_ess
act ual cdngpacits hidtagain [d3livdted, wat ihe trsnserisoohi ayelatos thetvieeless device
Wi rel ess i nput d?vi ce selectively stores and transmts ‘
i nt er nisdPss & B9 onal data rather than storing and
transmtting data corresponding to all detected N

i @3B NERisabe tdaitting both infehkdiBBpoditianst datg ezl gneent positional data

exenpl ary thod of. per.form ng.steps.6
FG 6 g\urmgr{:'ﬁ%]tr@saqéslsginl pen?(ﬂ tlE] !égelggg Bglﬁjigaéﬁ%gg&%%nrgirf aaccurate
devi cergledsafiaionas tenthofitroskihe paicks dnvade wighoat horingto increase the

first internedi ate user input
actual report rate.

[34] In various embodiments, the wireless input device selectively stores and transmits
intermediate positional data rather than storing and transmitting data corresponding
to all detected intermediate user input. FIG. 6B illustrates one exemplary method of
performing steps 615 and 620 of FIG. 6A in more detail. In FIG. 6B, a wireless
input device determines and stores positional data for a first intermediate user input
(e.g., a first change in the device’s position) and positional data for a subsequent

second intermediate user input (e.g., a second change in the device’s position) in '
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(e.g., a first change in the device's position) and

positional data for a subsequent second internediate
was@r/oinput (e.g., a second change in the deviPel/8S2006/043943

position) in -11 WO 2007/070202 PCTI US2006/ 043943

step 660. In step 665, the input device then

det er mtape@Oa Idlsfabeﬁﬁémhe et iedee thive detbinyings s fidfereaecobriween the

user i For exa 24 £ ch
degr eet{} n%ﬁ?acﬁﬁ%useﬁé uPeFr?rteg nql#lg r%{(ﬁan secab% Sfpee of cnange
i nput .betwesh e dirftf mrdeswend ssesi igpitf | Hathe, difference 1s 81gmﬁcant the
posi ti onal ta corre di.ng to .t

i nter rpé)alpg&aigﬁtg gprr?sHBr&{i) nt ﬂil néitlrcl) St CF%Fa?me]i mBut Bbe stored in
Howev ekep 650. t AOwedrf Efrtﬁél @ﬁ“fer&cbéﬂ ovlow g pedefied gtireshold, the data

threshold t he da S ng to the se

i nter rF@HPSé’PEdlﬂ%@r ?Fﬁﬁﬂ’f Wﬁ{fgﬁgg P PR Y Cﬁ§ca’%e%]f’5gtep 67>.
[35] FIG 7 illustrates nmultiple transm ssion cycl es

i BspcagGdan nmsm'tém mhuhiplarahisadssiclesycles e daccordf@iod, wighA the method

accor dj a ustr t|ve e ]

200" Sl Ak i Bt LS BB 4SBT S 25 o i 3
t 0 t hehaedhl svdtlis/rodNTBOSIfEIGST eérrapms t@the ad’emyc:md smimsl «f a master
the | ower status row 740 cor(r?gg,pon to t@e act.

and stdsvige wiilegthe 1q\¥f35 gtatug & cgqesgorgiﬁ i3 ch(}Yl and status of an

such agma qWhit&! B AS1B UsAee, A6 dsi0Nidd1dsy mdube A&cmﬁbﬁally, the report
rate of transni ssion cycle 700 is set

one- hdpf qﬁftrapﬁ@sqi@b@fc{e T09tig sei @k ¢ }‘I)é,e(ale% }fzqf ithes regort rate described

Conseqyeng! v, Cf%ﬁs%ﬁuérﬁl?n&@h $5hAssfonCdyBle 700 oIkt 6t ’@iﬁne slots of
32t|me slots of 625 | ength 20 ms / 625

= 32),625ashiength Kom A(Bmsﬁ(sﬁzél l@cn&ké”’%f‘tthan Fespeds dt‘SGussed with
FI G 5resptebteto GoEDs Rt doml&tloﬂotiglmﬁls det&fohiran ah@h 80 aRdeport rate

a 20 ns report rate allows for the detection and
st or agdlowk feride tdeteeiiin gedstoragsradladdifiens! pevivienspBacorgespending to

I nter i hﬁ%d?aty ﬁ?e'i H{pﬂp U’%‘he d-glt% gr@g'p%a(ﬁﬁé foetﬁE ﬂﬁ&hfaglafe%sérhﬁput (ie.,

i nt er ne e use ta Pac duri ng
t r ansnDats Packepit, |dudng @@smnmybn periad #53 may tbe &aaim.iﬁgd wlpmgwwﬂh the

the current user D

o tBpT s P, B PGB g 08 By

devi cethewitelegs davaueslmisgtrMmpsemn Pericd0B)S. To ttangmis Aisets Bf positional

;:tr isog(se\;\% S| t I on a[crjﬁ%nsglp%tpgnoqe ﬁ@fﬂgg‘%et ? 1{115‘ nﬁc%ss ng)stead of the 3

descri cllﬁ@hbéﬁtﬁt}[ e@pm tto tpfbvniue\tdzdhmquése ciiringiuie aind receive time slots

Transm t aﬁ ﬁa\t’gcelvetlne | ots eneral%/ al t
y ¢

so as ¥9°% atecPVeds Pt e & EETY e dBHF %Cplgfrgg tfﬁzemt of the

of t heyrardshmaRdMatal GGr ddndle, MO HmMEXRII, 8, anldrF the Kmreﬁabs)lhput device is
1, 3 and 5 the wirel ess input device is
r ecei Vitrig"SEIEE, staff e isrees it tmenilots Poand 4 tg‘?’l E}GVZE?C PRy, transmit the

devi cepnm¥edis8 el durdeRe positional data, respectively. Alternatively, 2 sets of
positional data may be combined into one data packet and sent during a single time
slot (i.e., time slot 2), if enabled by the device’s protocol. In some embodiments,
time slots 3 and 5 which immediately follow slots 2 and 4, respectively, are used by
the receiviﬁg device to notify the input device if a particular data packet was not
received. In response to a notification of non-receipt, the input device may use an
additional time slot to retransmit the lost data, including a time slot from the

intermediate period of non-transmission 710. The intermediate period of non-
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i nternmedi ate and current positional data,

respectively. Alternatively, 2 sets of positional
wa@laioaomey2 be conbi ned into one data packet andPGENS$2006/043943

during a single tine slot (i.e., tinme slot 2), if

enabl ed by the device's protocol. In sone enbodi nents,

ti me sltehsnidsiamdlGspatd edm itimeaibt 8tetine §lol 320VEwh dismgR the number of

and 4, respectivel re used b t he receivin evi ce .
0 ot 4157 TS afeA T dorelen o peprtion R odapa (i RER rao of
Was NotiranfiRiesiby @fnor-RansEi548101 Sigthel otdisn@thickd.C gl([jdré) @p&ffically, instead
non-recei pt., the input device may use an, additiqn L
Lime SIEHiEEE S EhTEry Himp st (REImHEATGR Py (o lstening
tinme sledeiin®osn &dagnitdiﬂggfama&s@ﬁ@up@wa&dna@fﬁow limit such activities to 5
non-transm ssion 710. The i nternedi at e peri.od of non- .
-12 VO HB09¥0Y0ReY PET/USIoUsTneIols’ /o PaIsERR 4 thenanergt of time
spans fy;aMst doMpofii ofart Rplt d¥Bics hRtacBde (tlg\,/ 88w LB@M INNternatively, if
the nunber of  ‘tine slots required for transm ssion .
and r ecBpiransmission nrefese gaehies the gorghjpation|of 2ageisopigositional data into

transmgssi i, Hakke n%% gpﬁggdsﬁ aéhiéagﬁg SRt §f leVery 16 fime slots to

reduced. More speci [Ty, 1Tnstead ~of dedi catr_?lng 3
out of tepEpigsios, ¢ winslest iy device paTOC diatif toansmdssions toy3 slots out of

( €.g., elvér?tﬁ” @%s wJu?cPﬁégYejsaﬁ ao?‘q%mEe%é&%nLﬁﬂ tﬂg.)amoﬁnt of time various

wirel ess T nput device may now I t such activities to
5 sl otesmpementsfof @n anppt @XiceBiviastiveepr esent s a 16. 7%
reduction in the anount of tine various conponents of

Zlnlts.bpptﬂl _oqg@x?rﬁyl?t&eerﬁ%dkrﬂ&t,(&ataecqne%%g@%gq))' intengfdeiaste user input

ernatively the transmssio ‘ocol ena
t he contfymat borecoledifdlears isatisignafEiant userdctivigt @.¢i, no covement or very
data p?fé%e{‘nov&g%ﬂ’ ad BELA &fth qgsgécctaitol 13123 %BS.Ut Foor]c example, if data
every time slots to ransm ssions, a W reless
i nput dew¢spendivy tonmwintermediate pgen spiissidpass that 8 wileleksmouse is idle,

out of ver .. .Thi s. woul .epresent .a 50% reducti o
in the ﬂgﬁlotu%%éa%f%n i%s I\S/rgggfrgeus&'e'c (r)lcr"rtpsg%%??t sg osfmlréﬁ Pt BPE’ the data
devi ce canrespanding ®. a t@fdnt user dmyert exeldplead yo Beriam iatr@irismission time.
data cotrespondi ng to an_.nter iate user input _may .

not beolihgc%lre & PPPYar f it ]inﬂ'g}e i iw@ﬁﬁt ﬁiﬁ% 8?3% to b8 detivated for
acti vi toyly(3 time slofsorathey &R 15t TOOs, \hewiyelesk idput &evﬁ&%&;iif%ﬂhisfadditional
as described . with respect to FIG 6B). For. exa e, If .
data d@ME §£ﬁ4ﬁd’f’W§f FBSGHetoR tsshmat HPRd e ﬁﬁnﬁ% reduction in the
i ndi catesubttdting vatisel REPokEaE at aphtie@ice atehRivd. he

data nay be disregarded (i.e., not stored). In such a

¢ , Ly. t data .corresponding to a current user

Tk e Re dBe o B R ML Y PR ER SLbrRt ri Mothdben one

Wi r el esgerapdpenedt Snaft. t he éxapile, devdag oMAGHIEE HARMLT intermediate

need to he act.i vat eid for . )
positions of a wireless mouse at 10 ms intervals, a wireless mouse may detect and
store positional data of intermediate posiﬁons at 5 ms intervals. In a wireless mouse
system implementing a 20 ms report rate, this would result in the transmission and

storage of 3 intermediate positions rather than 1.

[38] InFIG. 8, the detection rate of a wireless input device adapts to detected or stored
positional data according to various embodiments. More specifically, the detection
rate is adapted to the user input detected by the wireless input device. In step 801,

the input device detects intermediate data at an initial detection rate. In step 802, a

-13-



only 3 time slots rather than 5. Thus, a wireless
i nput device using this additional feature of the

w@omen7eenser vati on techni que woul d real i ze a B3I/8%%006/043943

reduction in the anount of time various conponents of
an input device are active. 1371 Additionally, the
wi r el enst usepitiputiend g escommy wseInputdae gvalnaterb foo detREHNGOA dlegree of

i nternedi at e, user 9] el £agksof he level of
stori gg‘art‘ﬁ?t gJOBFXE}H}ﬁl Hﬁ%&s m&xaggﬂl%tLl %o%m%lf a v?n%rdg Slegse Ve o
nmouse chbngkGefRech Me@wdatbts pf lasewnpuil Vet probebly de migpifisatte Eonversely,
and store positiaonal data i nter

at 5 it Hentsr vamevVing 5109&%53%1 & uge aotf%h?%%] kP88 small.  In
i Epl enBiHohdttdo dhid Qet&gmﬁaﬁmﬁ,r the fdelss ﬂnhutsdemel indy rcbensk to inpdify the
the transm ssion an st or f er medi

posi t i dstrstiphEaiein F99gTfagce ‘f[g]%]?heol Vﬁiloé(’h%nge t'h 5%8 egloéctThe ireless
rate ofn@ Wivi! @SSl HRHTdERY i2agitiashd pherhealidetdaet ed tor modified
stored positional data according to various

embodi detastien rafpinsteB §8¢i fical Iy, the detection rate is

adapted to the user input detected by the wireless

| Ryt I8N 6fthel Batsite BndBOdbodihbies dé‘spﬂlbeddﬁewem: eredetagit to user input
internediate data at an injti al ete nr

step g@geiveéi via 3 WirglesSIpepse: 05@2?52“1 2@@@%@ to converting
first pggh ihfiRYle 2Rdu BEEANEY HR6 pbﬂﬂ@ﬁal aﬁte (ev ala u:hmgé from a

to determne a degree of change. For
user nEYPHESUAPIFHIPaR &I,‘I’I"V@quymé@f 8t§1§r lélpge‘lfq % QGléeflélas gsfell The

change,het weeni it NEmyR 38 kPst@fs 6R&T bd Wted W hhy 111put devxces (e.g.,
pr obabl y be significant. nversel y if the user

MOVI ke bt P oRngolers eioiECh RF GHEAGR iy A eport rate.  For
srmal | . xaglp ﬁfﬁg@ﬁﬁrs{ Qer&h' \ﬁdé%egtaﬁfegnm%in@ﬁb andl r&Stlons of an on-screen

wi rel eS¢ Vi ce @gcooseto nodi f
det ect ctmmoteawm e codoHethndes aicprbinpion @ﬁ/éllttoé‘f‘ o fakrykoard.  As

in st egugg Oa?’ w1r-e|:_ [ %ﬁ?&é& %n%i]alfefélt&gfﬁg HE YRSV s%/sfeﬂle({éscnbed herein

det ect df 11GHal ata at the nodif
det ect ineyl semdlt mtcrmedidte pnpaﬂdata [c89aspiviting tof chapaesfin é’t‘i&@eéﬂpfessmﬂs

and e des, rlb her
1
| nput é%g]e vgagedvtl t g con nu %ssgep?fcgﬁse of" E g?edbE@?nZ%ﬁfmg a single
many desaiippérvds Tied attmrtemaueompter datngpay afumlmrrepmmt a speed of
(i nouse .npvenents) into ona t
ch an 9 eleaing‘?ﬁnaPuttﬁ? QPSS nsp 4 f‘?ig‘gﬁ )o% Ju Ibu&ioan }ﬁs (been dePﬁ%sed and/or
I nput  tanbBativay teesel Thusagewrebdribed ’methodsmel sg!stems mel et limited to
met hods and systens ould b
devi Ceg‘xe(tgmémlssmlp(é% %{?calgn og BH‘EtPO&‘Sﬁ?% %ugwéy mp)ass any form of
usi ng apufldaial OU® GAditioht theaaforpRhtionedt Fstem®rand methods of power
conservation may also be used in conjunction with other forms of motion data (i.e.,
data related to movement or motion detected or received by the input device). For
example, a touchpad receives user input in the form of a user’s finger movements
on the surface of the touchpad. Upon detecting such user input, a touchpad
determines positional data corresponding to the user’s finger movements and
transmits the positional data to a receiving device. Similarly, in a trackball device,

the device may determine positional data corresponding to the rotational input of a

user (e.g., degree of ball rotation).
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exanple, in many first-person video ganes, novenent
and actions of an on-screen character may be
wa@onvnaizbed usi ng a combi nati on of buttons on BCT/US2006/043943

keyboard. As such, a wreless keyboard inpl enmenting

t he nmet hods and systenrdescrlbed herein may send

Ib [@aoer magthaherd Rhile tltbaiyaelgcand m;phod @f ngwersoBseaEYRGes i yireless input
utton epress or, .dat col, the

depr eSEYi6eH IB‘F ‘?eﬁ‘@tgbg S iles n‘}”ﬁ a‘% %pl%gtgtB ghilﬁ%ﬁgaww%b

t r ansng dieR@hd ﬁféthoa'hay ial3b @& quﬂneatoeothan puuteled%ltﬂalsl’m%ﬂlon protocols and
further represent a s

chan 0
depre deghgigaes. an Othety d‘ﬂ%ﬁ:&? trﬁ}lﬁ:%ISSéonb stte(%s ﬁéﬁ'ré 3{1]1 RF network may
depr esgfh AN pRIment BERbWat saGIRg trhﬂmﬁﬁﬁmfn tec'ﬂnu;&ﬁs dﬁfsalbed herein. In

descri bed net hods and syst.ens are t

t r ans riidgiionn Nk %F@C@P%ﬁptb‘?n |5‘°(¥§’f %ﬁ%ﬁ rﬂ&g&dr 6(ngI tl}gnsmlssmn
enc on%%cﬁ NY bR Bh Qhe udeiTét 161abtaSNIFR paelod.t H@Wev&rhmch a SNIFF
af orermenti oned systens and net hods of power

conserpeapi ah Onlyyusgqi by Y Asedmrls E@grﬂ]s Lﬁ% mmegnt i (éeﬁ"lne or limit the
ot her Ju?l{l{g{s o fyr R ﬂnsl(qmlﬁt fohy B¢ useddabR cﬁ’%ﬂ{ﬂl ﬂh@ aktOvill appreciate

novenen not |1 on tected or recei ved b b

devi c et)lat tho num’EQraﬁ}SMEF slots Wl"hﬁdﬁoql@?ﬁew@ “B% ér"t Fﬁ%f ¢ the report
in the o Hh 1? user's finger novenents on the

surfacé 5?‘ ouchpad. Upon detecting such user

i nput, a touchpad deterni nes positiaqgnal data

c Bl e spibintigh gba enbidse materrhag besmdrarribrgva fetgagegpgeific to stuctural

t r ans n} %t%lrets hGaRP %C&HOQ&@%ICQ aka, 9% B bLeRietdod tﬁﬁ\/th@ fibject matter
in a track I device, the device

det er mlerfmeqb osthe iapprafiedieleims e%n@té‘éi?é??@ﬂ}h]gmtt?fl forfae Spe‘”ﬁc features or
rotationa fictPabdcribed above are
rot ati &h) des"’%p%v@%g%o%aﬁ 2%5‘%% uszoog/g%ﬁs%s [ 40]

Fur t hedistioed ayvangpld fmensgfsmemmtlgﬁb@ tlaEsof power
conservation in wrel ess input devices has been

described, in part, with respect to'the BLUETOOTH

protocol, the system and nethod nay al so be applied

to other wireless transm ssion protocols and

techni ques. O her wireless transm ssion systens using

an RF network may simlarly inplenent the power

savi ng transm ssion techni ques described herein. In

addi tion, nmuch of the description regarding the

BLUETOOTH transni ssion protocol is based on the use

of a 16 slot SN FF period. However, such a SN FF

period is only used by way of exanple and is not neant

to define or limt the nunber or duration of slots

that may be used. One of skill the art will appreciate
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that the nunber of SNIFF slots may be nodified by
altering slot length, the report rate and the |ike.

w@ 4abpoAlzohough t he subject matter has been desecT/Dsmoé/ou3943
| anguage specific to structural features and/or
nmet hodol ogi cal acts, it is to be understood that the
supekimmatter defined in the appended clains is not
necessarily limted to the specific features or acts
descri he t. 2cifie | r nad
acts dgé%rr? e§$§5c§€% are ! |§§%%§ah§%ur§c§t§#ﬁ§§t Lg%rruﬁ%ut’
ofcoimppbiegthatsiepgoft he cl ains. -15 WD 211117/117112112
PCT/ 11 - 4 e claim 1. thod. for . .
oper at ?%%C&%%tg{lg #é% ? p‘égr\?i‘%\gel%sg Rtrgu ?nésd% tggglg?te%ef’ 165 dgring a non-
i nposmissicopgriodsi ng t he steps of. deactivating one or

nore wW,reless ¢ onents,of the i.nput. device durin .
non- tPaRSHT 2§ i“%??%ﬁgllago%?a C&&F%’Pﬁ‘i&lﬁ%‘? nﬁeﬂ‘i‘eéii'aﬁ%?ﬁeﬁln@gt diring the

datoa-taasmiesq@opediot,g t 0 i ntermedi ate user input during
t he non-.trﬁnsm ssi.on per.od; st H:fng the internediate

dat a i ACH&SALGECHt a,m&éioéargﬁl% g current data

COr r es geaghinGg tordht Gath EGRspbHRIHE tb B Blkient RRP idpB A RehcRing a
transm ssi on. gerl od; activating the one or nore

wi PBTTRISE ORI nents upon reaching the transnission
per i odactiiiEing 1haBedd dthdr 9/idelRSs doRipBhdmRaiah ?eagliiﬂﬁgt}é%nglﬁgsion
e

current data to a receiving device during
t PgekPedi on period. 2. The method of claim1, wherein

t he nopadshamaptRShiefndehd @6k 4 teehubRE0Ha Yo reo@%ﬁﬂ#%gice during

bet ween two consecutive transm ssion periods.
néleEasehsien a¢tindl, wherein the internedi ate data and

the current data conprise positional data. 4. The

met hod of claim1, wherein the transm ssion period

occur s2atkomgibadot daim 1, pheét the nérrethsmesgion periat ie defined by a

period between two consecutive transmission periods.

3. The method of claim 1, wherein the intermediate data and the current data

comprise positional data.

4. The method of claim 1, wherein the transmission period occurs according to a

predetermined report rate.

5. The method of claim 1, wherein the step of determining intermediate data during

a non-transmission period is performed in accordance with a predetermined detection rate.
6. The method of claim 5, wherein the predetermined detection rate is adaptive.

7. The method of claim 6, wherein the predetermined detection rate adapts to a

speed of user input detected by the input device.
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5. The nethod of claim1l, wherein the step of
determ ning internediate data during a
Wme7oTeosm ssi on period i s perfornmed i n accore@nus2006/043943

with a predeterm ned detection rate. 6. The nethod of

claim5, wherein the predeterm ned detection rate is

adapt i v&. Thé.methel dfeldiad, Wﬁereih dtiersiep, of whoengthn inthrmediate data in a

pr edet er m. ned detectlon r dapts to a speed of

usEPraghpifer fathettomPrss P el?sr? ut device. -16 WD

211117/ Mﬂaﬁ@ﬂgla?dlﬁg%&e]b‘éaﬂekix 3 Gifst 13 Dpt arﬁ a s@hmdrmdzrhmdlt wherein

of claim1, wherein tﬁf gggof storln%]n

i ntheseRond Aees npat is detoted afley Biedigd VBT AREE 2P t her

CONPr i SBseatdh iBlefRsdift datsl €4:REFOndinBGo the dédoh®tiedn éput if the difference

between a first user input and a second user input,

whisibelow a pradefived Birgbelder i nput is detected after the

first user input; and discarding internedi ate data

corresponding to the second user input if the

di f f er ¢hce Wﬂi@sbﬁpweﬁl%rcé@élﬂﬁ”%d threshold. 9. A

Wi T el esgsi il fip, r%\ﬁlaﬁﬁmﬁ&%’m{a'ﬁéﬁg\mr@es‘é CERRERICH R deBiork;

transmtting data.over a W reless conmunication

net wor kaproeﬁsmm@éssor and nmenory storing conputer

readabl e 159 {olﬂ(flg ﬁﬁﬁuteﬁ@ﬁa%le%ﬁﬂct%? Gty e&%eﬁ%xwﬁ%d by the

processor, cause I nput device to perform steps

t hatocéssar, cratse ﬁieuneprmtﬂmqago parfoen steds intaneluadea

corresponding. to.inte

non-transni Sf:e(smmlr gr1|n ggge%l %e cr?aé cﬁo?ra#olrﬂg%g tto 1%%'}1{1151&?‘[@ uﬁer input

t r ainsped ntﬁrtralnSmdﬁam: péricdt ehiereid at leasgjpdrhef the transcelver is deactivated
H tra sm ssi on. ger iod, . storing the internedi ate data
g the BPETRTRISEON P§AY% i ni ng current data

cor respondi rsg)rt@ﬂ&mtﬁm&mtedmzefndmagehmﬂbn ‘reaching a

transm ssion, perjod, activatin transceiyver n bi

reachi ng t héiefqugﬁxg}ﬁ %‘?F‘grgaﬁéf’fr%s@m o 4 PHRESE ”il‘ﬁlg upon reachmng

thguhﬁgnﬁgmﬁdeﬁb@ data and the current data to a
receiving device during the tran eri.od

si on
The wi r el esSCHIHIE ﬂ&FeWﬁnﬁ“é"lVST up(?lné‘?aﬁgl@g tW@FgPﬁ&?lh’éem and

i nt er medi at arGahiRNle @medistt HARbndlAb BurediBAith &Fa receiving device
positional data,
during the transmission period.

10. The wireless input device of claim 9, wherein the intermediate data and the

current data comprise positional data.
11. The wireless input device of claim 10, wherein the intermediate data and the
current data comprise changes in position of the input device along a first axis of a surface

and changes in position of the input device along a second axis of the surface.

12. The wireless input device of claim 9, wherein the transmission period occurs

according to a predetermined report rate.
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11. The wireless input device of claim110, wherein the

internmedi ate data and the current data conprise
w@ebengaroi n position of the input device al ongp@r/i$2086/043943

axis of a surface and changes in position of the

i nput device along a second axis of the surface. 12.

The wi rigl ds wirsprgs ingetvdegiee of clgindl, mhéreinthesten of debeemining

transn1 erlod aceur C i.n . .

or BRRkP e A REES p PRy Y G e Py ip porpgnce witha
PC&k&ﬁS&&kﬁIﬁk@iﬂﬁﬁ&S 13. The wirel ess input device

of claim9, wherein the step of determ ning

internedi ate data during a non-transm ssion period is

per f or ned The vaetes thamaviet bicldm I3[ elatarie piedbtermined detection rate
detection rate. 14. The wirel ess input device of claim
3“a§ﬂ%W%|n the predetermined detection rate is

adaptive. 15. The wirel ess input device of Clain114

wherein the predeterm ned d tectlon rate adapts

speed of" (e irelisnrHeeuee @ﬁdw e ey tesepre mrﬁé detetion rate

W ERbRISa kiRBEbS S8V inps dfectel 8) the Aevivdier ei n t he
processor is configured to determ ne internediate

data at a predeterm ned detection rate. 17. The

Wi rel esg iTARWireREYinp6: Rbic& badliinD, an@h@px‘b@&s&ﬁ@&n@i@m@d to
storing the internediate data in a storage buff

f ufieterainedpispngdinie dathet agredstermined detecipniait-ng a

di fference between a first user input and a second
user input, wherein the second user input is detected
f ol | owilAg Thevitelessmpuigievice pilaim 9amiierdingbastef eigptoring the

in d user
| nfIREE hfa 47 BoR00 DRRPANL Bl udsife SEEREC
t hr eshaoletbrmibing aﬂdlﬁfemmﬁbetwefee adiad beer inpdt andh asitamndrmger input, wherein

c O{EQ lélécg rd I?S)éle 1Cnu Bfais detect«g]dS ftoflcl)‘lx%:/ltnl %%irst u r n; H execut ed
a W I eress ut onfrgure to
or ) R ?‘g d

d et e ct dme:rdmgnpnahnetchnte et écﬁfeb’po&dﬁg td"ntchel seonpudes inpat if be difference

ste s of one or nore wreless conponents
gwﬁﬂ¥%f2 &% hqueV|ce during a

non transm ssi on perlod deternmining internmedi ate data
corresgﬁ:% é&ﬂﬁ%lnt nedhatetuser |qﬁut durHﬂg t he "
non-t r afshii € <ame tum storing computer executable instructions that,
when executed by a processor, cause a wireless input configured to detect user input to
perform a method comprising the steps of:
deactivating one or more wireless components of the wireless input device during a
non-transmission period,;
determining intermediate data corresponding to intermediate user input during the
non-transmission period,
storing the intermediate data in a storagé buffer;
determining current data corresponding to a current user input upon reaching a

transmission period;

activating the one or more wireless components upon reaching the transmission

period; and
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storing the internediate data in a storage buffer;

determ ning current data corresponding to a current
wa@is@r/oreeput upon reaching a transm ssion peripdl/US2006/043943

activating the one or nore wirel ess conmponents upon

reaching the transm ssion period; and -18 WO

21111 7Hradshittiag iferPEdiate R bhd hi6rehi ABDWR re¢aians dévidei dugng the

internediate.gata and current data to a receiving

dSHEEHRENE  he transmission period. 19. The

conmput er readabl e nmedi um of claim 18, wherein the

eport a5 BB BERERF Balhuf s HBUTLREr g

18orrapeidBitha pRrdctoiinéd @pstiaesi on  period corresponds
to a predeterm ned detection rate. -19

20. The computer readable medium of claim 18, wherein the non-transmission

period corresponds to a predetermined detection rate.
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