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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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buttons or keys. [02] The use of w reless input

devi ces has grown trenendously in many facets of
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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

t hus reduce the jaggedness of a visual display that

may be characteristic of other power conservation

techni ques. [05] In sone enbodi nents, a wreless input

dBRIEFEDBSCRIPHIONAIE VHEARASWVENGSrat e at which user

input is detected and data is determ ned and stored

F@Pi ex : her%sleg‘%%\r/ g]il gsgil %i% rl Ods ngle)née\% :}?ltetraﬁg 250 bSS/Sﬁn%%tion mn the
accompanying figures in which hke 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.



detection rate (i.e., determ ne and store | ess data)
if alow or non-existent |evel of activity is

wa@letogoteo2 (e. g., noving a nouse slowy or not BET/EE1006/043943
Conversely, a wreless device may increase the
detection and storage rate if, for exanple, nore )
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according to one illustrative enbodinent. [10] FIG 4
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enbodi nent,. %ﬁl] FIG 5 illustrates the inproved

accurég§m8 ‘replicated notion path generated with
internmedi ate positional data according to an . i

i [IBStFIGt bBellestatsiandow chirlof] a Fethod gar selqctivg piarage of intermediate

flow chart of a nethod. for. - ifg: the notion
pat h o‘?osglonaﬁdfltglag%oéf T E)ouatqlﬂ@\%g%e %ﬂi e reduci ng power
consunption according to an illustrative enbodinen

ment..
113] HIG. 76Blustkdtess & tranesissior sehaduln of theo meghodedengibed dp FIG. 6A
sel ective .stora | Late positional data
accord?ﬁ%ﬂgg%%ﬁgﬁP%%§§?§§F§§ggﬁbodinent. [141 FIG 7

illustrates a transm ssion schedul e of the nethod
deistr | Bied Siilnsinies a 6w chese ofadneifiod for agepiing the dpigetiqpgate to a degree

embodi prysi“ciol(lja;}1 gﬂ'ﬁm%!: %coﬁli{l}é h 43 iRk R e @mbb@WeRart of a

nmet hod f'or "a g the detection rate to a degree of
positional change according to an illustrative

e DEAANINERDESORTATICED DESCRI PTI ON [ 161 In the foll owi ng
description, reference is made to the acconpanying

dr[&\fm nﬂ‘lsthe following description, reference is made to the accqmpanying drawings,
which form a part hereof, and in which is shown by way of illustration various
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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which forma part hereof, and in which is shown by way
of illustration various enbodinments in which the

WO pwentazen may be practiced. It is to be underBtDUSs2006/043943
that other enbodinments nmay be utilized and structural
and functional nodifications may be made w thout L
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FIGg 17 ol evi ce i's often used to_control
the nmwepmentle g tadhd BRA 101 vie wielessimgans.f hredditigns gireless input

To affect such control . thes n re b OpU j e
are of 5% Sie SYRGUTE R ovﬁ%bfe ?%g gglgl\%}gcgsfo%% ge%}llk 16 fucilitate
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For exanple, in BLUETOOIH i npl enent ati ons, or nore
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the wrel ess devices acts as a master and the other

BlidF TOEIH Mambeas abkck divgiaevtd vatcdose smoufthacordirss torat least one
may thys act as, a..conduj

T et e LRSS bk’ by oo o

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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[ 181 The above describes one illustrative wrel ess

operating environnent. However, one of skill in the
w@edao7ord2b2 appreci ate that the system and net hoRICT/US2006/043943

descri bed herein may be inplenented using a variety

of wireless systens and architectures. 1191 FIG 2 o
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the mouse -4 WO 2007/070202 PCTI US2Q06/,043943 ﬁg%e‘gg

%/. ecause a

210 t censay R¥htler detpcing maionof devirohl Y A6 AR

Wi th ag 196%%%%&‘ Any SHERsERpiY detiesak by B Cinrestit@ed motion,
mouse ‘wheel may ¥urther Be used to control a

zoomni ngwirdassumputodevichid 18imgyl ggywdqowgf frgmpg} interpglgource such as a
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of input..Qther in > i . 5 T le,
R s L e P
nub, amgieeatdp of semnstess aaueonayaintlode h Lébiveplon (Lxox) battery or

\é\i’-) :T.S lo %it%?’gg}lljﬁig Pﬂ%ﬁ]ﬁegbr}aﬁtleﬁ%te tﬁ"g? gﬁ/‘)‘?‘%ﬁ‘l&}’gﬁg@%é{k’g Eﬂkf depend on a variety

r egul afficensidsration? Sixh aa cput aneswadedss, Far exampde evirelass mouse 115
220, an optica sor 230 (for detecting notio f

devi cémfl}’lgﬁe gﬁ “ryazfd;m BIFYKIe Powver {0, faygLal Cg%p én“gjlcsr eap%gh a powet
f eat urgg0itodry W p&lSBgilapuL3sdeny pesvidesa mebisl fdrycosinaling the
unrestricted nmotion, a wireless i r}gut device 115 nmm lator 235
draw peHasEe FHHPPeREEVF4omPgnEe 18 JoHC%3LPY- @ BRI PdsH 2
240. Thiyp sl fbhaheBaticd) DANBEIHROA tA5@REr PPOMRE an optical sensor

conduits. One of skill in the art wll reci at
Uhat Ry Steserse rmstrterdd awl eatieek soan 2 o vl

| nt er ciaRgeRbing pBlver BRI 333k dyGhsuld prépahpb & besispt Bpdsich of these
devi ce 115.° For exanple, one IfTE% enent at i on of
Ot’

Wi r el edsyicadp Lﬂg@dﬂiﬁiyn,itm%ére@ulm ey glﬁlufig pqgﬁ)ol la(l)gic (not shown)
bat t ery., OfeterAlirleS WHah 'o¥€ oy modd &ﬁl]lﬂéﬁ@ntp Shdufd b@?c;wéﬁgt;}, in alternative

choice of battery type nay depend on a varje
consi denkodimamds, seish eantiobslpgianaay ntegideleyithige propgysor 215, The

exanpl c%mb%ancigll T Shd D1 iojgﬁ: and the power regulator 235 allows for greater

flexibility in implementing power-saving techniques. In another example, the

iffering levels

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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may use battery 240 to provide power to several
conponents through a power regulator 235. A power

wo egabzzer 235 may provide a nmeans for control PATYS1I0h&043943
vol tage out put to power-driven conponents. In one
exanpl e, a power regulator 235 may draw fromthe
bat t efpn@éRet RoRAEUsint rasedeitdry dife. 22OVeAH f%"@ﬁtﬂiecféqq“emy of
sensor 230.. Since the tran v, [
sensorrapuBsHAR CPB@U PPEnRys E’:‘&]I%%] gtﬁ% %@gﬁrygf @"%I t?lglg e ultimately

t he powgimite@ul ator 235 may insure proper power output
to each of these devices. In addition, the power

ul ator 235 i ncl ugd
g} d%ttr@pwwgrs%gntyglca % ?e?&)tn'éfg C%)P g%rﬁéﬁghsﬁgﬁmé ggta to and
pOV\F—‘f e€om othed hiiRlesatrabed demba{sd(mnemown) s Sueh doires gnay include PC

| ogi ¢ may_resi roces I
combi nk0; BRAKOL; ﬁéeli\.g:ﬁct ﬁ,og} qnlcatsmn dg}#%t %ed?lgeé V\v/&élrrele:ss input device or
regul alo@fbird@snsthbeys T}@rtragﬁoeﬂmemo ihtleddshinlantepng 225 through which

I mpl enenti ng, power ving tec

exanpl &fa mgEb eﬁwﬂﬁﬂ ﬁ?%?%?$%§ ﬁ%‘s%%ln @%ﬁ%@@f)nge}ltéa useruses &
MRy I egHOessRRNeS to%ﬁﬁélff@é moventewt 6l tholrip in posee nt¢rércatunning on a
| east a part of the transceiver 220 during periods

when tRHere is no transm ssion between nouse 115 and

anot her device. In addition, |lowering the frequency

Of22§ I AP PdsSsti 2B e fBdtesSThE ralan‘alt@amhllttyd be doecivie2owerso doing, the
consunption of the -5_r W) 2007/0702 d
PCTI USPOess0 431 mayt fagidadecoumuaseiions 2b“it‘ﬁee£ USSP F0 and @

bat t er y, Lich 8¢ ofHRVBMBFonehe @8 &lon 115e Hor Q:QMﬁpie,yuwf mput through the
transm ssi on coul ﬁl%(?ot enti al l | ower the appunt

dat a tmctlmg buitensntoe| & 205p 797 (RS ki il mayqbe received and

transc X&Eedzl%pthé gro‘éé(sgblcﬁlSlp\ﬁoJ RIRARHIHbE $1ﬁﬁlaﬂ¢,mﬂy dgta related to
and re e|V|n o0 and from other w rel ess-ena

devi c esha@g@tm slltmqynon gfid1s wieslase g@uqﬁi]yl A tﬂf te'g@meg %b processor

PDA 10 | process
Wi r el eé%s ?m g’ltm% %ﬁscogcﬁg?l‘ nlghg%?%ghtog gXSS %tﬁ:%/ @M&1§651tlona ata an

f
transc ethvemseQ@@uﬂ datd andlecontaipl operaBensof Youpus ﬁ?’g‘g@‘i‘?nﬁh e’%‘ﬁ processor
.dat a {T?g% %%ur%gi?' %Lﬁlhg ? st@pcge Blﬁ?&'(ﬂcﬁ Qhov&rﬁ O Koring received data prior

illus a user uses a ‘W reless nouse
t o contd@bedsting amVErrensmistioryia thslttapgseiver 20user
interface Tanning on a PC [22] Processor 215

;gg%l atgs lﬁiﬁﬁ d¥214d aneAhLie Qné%et afcﬁfé%é‘c?th&‘(ﬁfgh?azﬁultlhfde of other

oi Ng, processor 215 may facilitate
comun Ide‘atasomﬂuch@ agysticky aﬁ)gdmad/ @rgag@@o@ﬁdleaor GupRiRations thereof.

of oth pnent s e, i»le'ie%E
that
i nput tebﬁ’f' et’ﬁéoysuc Bttio %ﬁ%%ﬁ@%%@g & 20 Wl mouse in tha
and/ or tlmms&mdmwnd%bﬁomqf éo@ol‘te)ccm oflest Uaﬁdmterface 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

-6 -



processed by the processor 215 prior to transm ssion.
Simlarly, any data related to changes in the

w@oeeroiam of the w rel ess nmouse 115 may be detBtmiUsmo6/043943
by processor 215 via optical sensor 230. The
processor 215 nay receive positional data and ot her
user ldaﬁrblipoﬁidihg tfand oiutive othangee it jositionof Kear ¢xggple, user input
conponent s. cessor,. 215. q%
st or ad@"BHPT Pg cﬁ?}f BB Hhipe POFH g_{a %frnlflérilfsg ?zé ga lﬂ@ﬁn&g by one or
pf|0f1n&@cﬂﬁ@ﬁﬁﬁﬁh@lfﬁﬂdhﬁsmmnamsmbﬁﬁmomnhﬁaﬁﬂheId&my,wlmpm

e ehabes vl WP A SRt s

i ncl UdiaR0 s tha@¥sd inkement tod LhCEtﬂﬁbdponamg ameltlp ont cmndolr @ccupytely and
conbi nati ons t her eof

used imedseharsrlicate; arﬁ)arﬂé'o? {natl 5\[%) ?czeide@/s\!hﬁ&ﬂrse ess ﬁew %r various
the MYERBNtEANRG Rfslek 0dRsedfation ta@l propocor spicifention eequlrements

interface 1ndicators nay be associated with qﬁl qg§1 +

of t hehgvoyet mokse 414 opsratenaicoriugip p&rangopEsioichgie 15w ich reports

t ool t IR p&yodl?c%llf}lﬁ%%ﬁh@é@ﬂ a%lttlbulﬁlhl%pdfpié@a“ﬁ 81, 8 ti@hsndssion cycle). In
f nger on a touch ouc

user's Sensitive t ad or the
use ofBbUE”Q@{E)T]Hegrgtqcpﬂpufog exmpe, kaeng@taz;tad &pogerﬁ‘ﬁalﬁtween a master

[241 W rseh ag%i \a{gﬁ? ih b AN SRIHFS 2R 0Fhhd, @Ratpdtadar, bt SNIFF rate,

PC 100 or ecting the anount and
di r ect aftastshihe wiviopht gf pesitionpladatarorsenitiahle By thes witelegs input device

work surface. gcl:vg§ F}S: OOSfI ﬁxjilé)na}\/mlg aép@mﬁ@a}ﬂ]yc%ésbﬂ)rt%tea&bﬁnes the

absol ut'e devi i on coordi nat es
based ’(Mhsmmwrsohedule baxesifpihg the numbierdfiaivailpble ranamaisyionpeycles. A

gC'SI' /e bs%%f%f%‘jofﬁ( L{%ayzé- 1%1%%1?1&6? n%);l? 6)61‘10(1 0 non—transmlsswn and a

correspon arelative
changetradmpeivntgefiod. For c:exmpig Inany vsed 11111111@ uﬂ[evmes implement a report

ay. b TdA By OB oY £ ARG, i BB ond (1

and sesqugh @%] ®00fmst/IBanywenks fbpbxfcsac Wlthl shelnh kgpo rtamteJ mp)itl isers will
devi ce such as wr.el ess .muuse 11

i nfi ni P PEESBIYA f:ln}b(ﬂIS(ﬁBg{n{l‘f}'dlh 5qreendaé<{tlgn &S {q,?g{p R énouse is moved.

novenent of a corresponding tooltip or cursor .
aqes)r aIAe{Nytelam devﬁ)d’eemia§ eshyt depl osatoe ahcae pdt its cdmprptite luring the

detected by the e evi ce. ri

such a®? fﬁ‘&i‘ﬁ%‘ﬁeéﬁﬁgéﬁ 9‘@??%“”‘5?%?518? ot %éjo “gpe e’ca| F%gf%%% schedule
requi r gApBE 81V1d6h@ﬂb6‘é&ﬁ1mbﬂiﬁ¢i3ﬂ3nelsl&s ohardttemid corediCagain of those
to a transm ssi on schedul i ch regort

per | odirs| sll%];s PFeaeHi P tpéﬂ’l‘get a gvnﬁ; $ IH&DBF pVice, B]&)tﬁt feldgfltgd times for

(i .e., rRelym@RadtESAMnE Y Bbrekampls, FIBL VERGKHES Ptrofsodssion cycle 300
for exa | e, a negoti ated regort rate betmeggpgsna ster

and s| %8 saeverERarysenost el dd ms v 1o Ry plets MSrH’u‘gngth The

the reppyr &at@fc® 33 cotlthfdndd & @e actftl %ﬁﬂ%tam%f%ni@me ®@vice, or a
positional data transmttable by the wireless in

devi cemagdigr dengcea syehy ah 2 p’s.| ddre dqvottpmn%atuw% 340, orrlJ the other hand,
speci f h&@ésbéﬂldstt@ﬁe LERAA tand 8ths 98I AR dbN8e, 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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transm ssion schedul e by specifying the nunber of
avai |l abl e transm ssion cycles. A transm ssion cycle

worenp7ho®202rt her defined by a period of non-traPGnUSBDEM3943

and a transm ssion period. For exanple, many w red
i nput devices inplenent a report rate of 8 ns (i.e
1 trans n.‘héiﬁrls olﬂcledaeg yn'@nchﬁ) uae oaqdr pwyed dimiggiopse p JFar sexﬁ%‘Ple’ some

second . T RPQE.t Blo numb
Wth <G Hn%derVéCﬁB f;lfrreing§/ gse re 01’{ gﬁeg éoF{gve\%‘i" I1 F2§- ﬁ%t ber cel Veenum er
any disgeant iwiniay lenpredefmed ondetemrinasf usng thelrepqst ke gnd the slot

gﬁgsgréq%}n@\éggs l; #gﬁ%oﬁg%r&q gﬁgﬁr Ie\lr{IItﬁfhe X‘I’%{ﬂ%eé% &%Iyéﬂents of the

per i oqdgm@facRied niay 202613y ﬁﬁlnsnhﬂtln@ ar tdceiwingrduring a spec1ﬁed number

transm'ssi on schedul e b ed int.o )
time diven slotrand igbye Pﬁqpﬁéafei d?%’n P & mtegnetaﬁ géno‘ﬁ of non
tinme 3£rﬁls§6§ 339e@let, OthpriembidBgative redtedss Ih npaty dewvint ewireless
W th icated tinmes for receJV|n? and transmtti of

d fq (i {81 g so that a

For examjsimentafipns, 3 4mq §lofs prealedisatgd 1§ IRAEHRE &7¢ o
300 wi il anycRie iR kdcelv8 p@ﬂﬁnﬁg’f lgiried dhfng ns iwtlah tile slot 305,

time slots of 625 i's in | engt he top Stdg.% I ow i
330 Cdranem}jdn‘@giutl@g 3 BeeonG fimg p]p§,3]é)nandslieglw%a tiona (e.g., anu
recei vig ?&t’l Ctﬁat tﬂé ?a%cemgée%ful%ﬂéb&%d B Chtaas adrelifest tEhetransmlt

bott oS he "ot her hand, cor resp gﬂ "
tot heda&r)td[umng y tlamidug@ alpU@lSofA%mquntcugg@tl v&l@ esg fiecqniques allow

sl ave de el da§a6§(g'r %on% ngmfor eélﬁg°l§ p@ﬂ@rﬁ or El?aﬁ%e to be sent during a

Gener <311?C1S1 for eriod and the report rate
are deéﬂvdﬁﬁﬁarannissmometloﬂ Ipedtrthlash)g oxplpeﬂ@ggrt{cgla@, data transmltted

BL UET?%F% at;ﬁg[ % gﬁém?{lion%ﬁoc?&ﬂ?&hlaét a s'fhgien:@laﬁéet 1n\ﬁ/b$1{10n since

appr e vari e report rates nmay
i mpl enpetAdchemnesidh. nglcmmeatal/d‘xanﬁsyn WOIROGENGFD Qf@z*wo fransmission

;’ggl g 592\%19) :1/; g%srtgog%par%féel}fl ?_e%%)géciusln{] Ccolﬁgérﬂgnélqgcﬁﬂﬁtﬁgs URfhough such

devi cegonsetioamt tedhni4@es ﬁcelméta re@gaisatibe tivgrenoflfovs cmsetvatlon, the

20 ns. The nunber of t may . b def.i n
det er niREHt (1 gSEHRER tb%}r tany get édg‘?%d (l%'ét?lg’l%ol%omleagogegg F]rformance
(10 mBodmH3Riss) islikfed] ot s of 625 s length). The
wirel ess conponents of the input deV| ce may be

actively transmttin rec
nier T quie dignrtapogsarey ﬁl&straﬁeélcl{x ?{I/(\é s B dlaérram gqé@/ c}?ﬁ?\ﬁ% ajth@ %f a tooltip
an i nt gf pRdicat ® peidveshett§ oM@puset t ENSerossa alesk326p (7 other surface.

the remaining tinme slots wirele

i mpl enERrARBeAS UL ofhfs ! %‘thﬂcg mgﬁ‘ggsdaeg’oglgﬂgé cursor% That tracks the
recei VifadeAGH of hitAsiof bivAglsOiptiadevive (W) @vlueESs dleu!slecld 5). More
may receive polling inquiries dun@ an|n|t| | B 1 vath of
sl ot 3ecificaliarbniClEaPa Vet 228 ebEntPPrT e §T 8‘% actual path ©

310, apgbeeLin SikHsH fp@nRlicsatmané @Xﬁnple @adhed kircle 405 corresponds
i ndicating that the master successf ul IIy,5 recej ved t
d

dat a oto the g@tqq}@mtlotl pathdPp ahwirsless I%lﬁ% Jr imﬁi@r o r{:}mcla‘ra the actual
time s g% 46§?T1n@g&%ﬂt%ﬁl tbhniqBsY, e MircWsd Bb®E 15, in accordance with

techni ques a
its transmission schedule and report rate, transmits positional data corresponding to

points 411y, 411,, 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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positional data corresponding to a single position or

change to be sent during a given transm ssion period
w@an7nremsm ssion cycle. In particular, data PCT/US2006/043943

transmtted during a particular transm ssion period

will reflect a single change in position since the

| ast tyRNEAIFeI@N .16 oneanratlats, shafiesd)i Wik detogfonal data of a

between the two transm ssion i t display of the

separ dineifed W@}?S’f?fg%ﬂ’“ﬂi% i %%ﬂl\i/gﬁtlpgﬂg‘f g‘%%{:%%iaqsﬁgser}_ P

Al t houtgaﬁgig Ghih WAR ARSI ep@bxiaein mogm tethitenkosg pomts as straight

recogni zabl € degree of power conservatiop, ed, the

of corlier.v Aot RAaf L H reﬁgﬁ%{%ﬁi IS%uét&fi%( %8{{1?0%'&? AR

? gt iC e@gxﬂi(ﬁ, PR § 0 ARB 66t aceanpIycdilee thei airiature bbthe aptpgippath 405 of

ose

Imtations are illustrated in, E 4 ' :
Show i wirlepamnpe GF > alnegBash oo R PR 2T TSR *’tcgurg{eg’g‘%’%“?ates
mvene}gatth Q@e gp%@‘eésléo@% r9ss pathieokotidpbeogenetatedrwith conventional
sur f ace. ner al

, a GQJ or other interface,inclu :
a t ool tetipiques gif, they TepaTE G#1y i HEErepsed ciRs PYOK® %@téogrléln?rﬁ Srmediate
or ot} Og'o%&hgaté’“ hE 838 0 | P Hpof G CRov e . would BBb égease power
nouse § 3 re spec:l#ically, the tooltjp noves fa
al ong eompanptidrhatin ayier oxrantthere dp aqledeait ia%fvﬁeno?he aceuracy ©
noti on of e wW.rel ess, |4 | olifn @nQ ©XxeeRldyice and the
dashedg‘:iplefaie(%emﬁ 2 B%rﬁrdg lg%ts}ge%égugfﬁle act ual rmﬁaon
pat h 4@&wafcomdurmplios of the wirelesslidput Aevies: der to replicate
the actual path 405 using conventional techniques,

: Egﬂ\;\nnﬁg}é%sﬁ’lué? lf'eéj%&ilﬂ'fﬁaro g@ a@&l‘?&? dancsivttdimotibspath generated with

i'on sc¢ rate, transmis

e ‘and repor . .

posi t i gnainedategositiona sipie m@ﬁoﬁgng {9 anjByselvagiodingnfAs with FIG.
4113, 4114 and 4115. i J LRXRN AbtidOpdARI50S consisting of
(i e, s ?’a%ﬁ%@_%&%@%ﬁ?ﬁ%“’“ﬁéﬁﬁt s themsel ves (i.e., N
absol utevegoidtdgizashisnBypliated moponenth 610 TgREpeTS AR generated m
|421t5hlr 3 ﬁfi%)é(%gﬁ‘lt evi/i %hlgé zvéi%'eq' 5 tga%tgrtﬁﬁﬂé& hdohnthrhddt aere specifically,

it1rons e W rel ess nouse
115 durdolifior] G0 HEebilnis\ss01, 53Ms Fi0ssTOn 598y Kodd1(ia rgusmitted by the

-8 WD 2007/ 070202, PCTI US2006/ 043943 . s 4-34i0fual transmission
gﬁ% Teceiving é&%{llc Jh%n% O hl 1t lflle

every Perelesh Bt deyise 4P aS 1en B .
posi ti Cﬁaﬁbdsdgtes’;l o8 pdsitibr poitieperniamiyeissiod ppaédit sThe 6 position points
software on PC 100 that geperates a scree ' | .ay: ’
the to¥Pbi30s Ble wRe 1550 gp' 8 IFVeSaGBP B ze?taﬁéeéuéiéss mouse

proxi ma
mot i on et WeaNeANe86 chRktiSe atnsatisshingltiodd inesmpavtson tmthe actual

path 410 represents the resulti tool ti at h.. .
i || ust rmotiag, patih?05, %trm}gﬁat%?q{h zg(grealgéegﬁsneg]tegs acc?cr:lgrruﬁotﬁse feyresentatmn

fol I ow $he GULVREMES. MankhBerdelaydindpatiha 4besefitatidnhistracting. For
W rel ess nouse 115. In contrast, notion (gat h 420 no

> r )
accur at ekypkp presti qfert ggphiﬁaqpﬁhqgggn g e [ccbgrgwngacgsg fnes ‘usmg a

115. Pallngusézt? Qb 2 b GERasatisd With Nicontm@dls efadsentation of the
techniques it the report rate 1s increased to

§ .gfovi ded o the
addi t i omauselsnmeyamsail, dhee usep 68714 icasranicy iR IopR G HiE|t, groducing
the report 4 #h.8s 0P WENGlcs. WRUL e boS @nprd6E GRS Bcdi@i@rof 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



consunption. In other words, there is a tradeoff

bet ween the accuracy of a generated notion path
waleprotizoy the actual notion of a wrel ess devPCBEUSI006/043943

the power consunption of the wreless input device.

1281 FIG 5 illustrates the inproved accuracy of a

repl i eathaik pottional dotatdf pgiatsesat 65010 530n b ke Yt @ much more

positional data accaorgdjn | d0sust abdey e

enbodPREH™ re&es%%ﬁwn E?EO%Q%HIE&%&H %gs P%B ess nouse 115

may nove in an actual notion path 505 consist.i ngséof 0

SRYET dh at lenstedmsegniedinsentsRéys! intamedipterppsiton peipls 59 5504 3306

repre t pat h L it RCE REAR AR Mnk Rhe report rate and

Car r one Vit Si0BokS (PENEA S abdhin ACEREFTRGR e report ra

speci fiitatd signifipmsy taffoctilg mhevten cafsuppiion: sMesOpartigagly, a wireless

5505, 5507 09 011.is transm JN&ine th -

wi r el ¢85y H)i ansgs B PRy Jra%ciﬁ%%&nogldpél Eg? ce i ﬁaa%e fepo

i ndi virgidal thiaf @08 M gabating petidngueh {10, &o,ackines thissthe frappmission of

poi nt per transm ssign .per i . . 1hNe 6 posSkti 0BO} 55010 i
Boo1. Bhsressogn: ks iy BEkueie ndgh 2 B0 Rl & 59 0
exanpl Rlaydd Whill&h€ s&t MHSEisson pcgtbidt ilRon ekamgle,giesition® data of point
consecutive fransm ssion per| ..In c rison.to :

act ual350mat idsiErpaet @65?2“% ﬁﬁ%eg'fr?n@a? eﬁrggiiaﬂsngi%én b while
repr esgitisna daBS st poiat iSO Sdeteianes R atananitted fduringisefollowing
novenent. Many users may find, such a rggr.esent ation

di st rgﬁgp(}nﬂgjcralps@}issiogxgﬁ@pde’ Bosijionp! dptay r“étﬁ eéiéate point 550, is

appl i catd-QMheTBYuREEdhd OinfbhavMiRE epdiRe [bbfvesn USbN@rs® and second
nmouse to control a drawing tooltip. Wth disconti ﬂ.uo%s
ing the second

r epr estemtmission perfods ped stpistidea Euf%-véﬁ%@i}lglﬁ’h‘é”ﬂ%ﬁc
o0 SRS R 6 bt 1 of v
accur agyrenfpoities Share beth tragmiitg@ﬁqr'@g thig AP FSERNSPeRig s dhe user is
115 al so. Lransml LicEARa! ordat RudcPteh 63 RAO NG ifBroved power
| nt er niH %%?‘%%ré‘f@; sk °558%, T P
55010 ddnseevatiomiumbiepabbyt thefrgver defrdl meportivatej Ahepippde wpert rate s a
periods of. non-transp ssj : | be.afddi bdepRalm, t of
positi ’i’fﬂ%‘iﬁoaar%aa océpefﬁ]neff%ggl)fat#éﬁ%%l?n&tes %502, 5504, © alflzun °
5506, hEpBedatbn&tMhpuntheaniyurecteicoted betd eNOVWRGGRADBEEOPETLOS.
PCTI US2006/ 043943 w th the positional data of points
S0 O ow 2 22 1y TG d TR €m ccuratel
ALl o2 o, T A o 237 o Pl TRARRGCRR Gore accurcly
pr oducédpictih@ 9dn, lerp..at cdramsdr sswm OtbmblotSiDmﬁh g)él %twmaénpg device
I nt er negl at osi tlon polnts : ) )
55010 HPUS THOPEE Ry <R SP%%%%%?%%%%?& %ﬁ%aa‘?%m?ﬁbg‘?‘ng“ '
the report rate and wthout significantly affecting, )
p¢3kr BSop §m®qy¢prcgants Iﬂmkegpmng] (?;ﬁ,ﬂ @zmsy,lss;gnwwl@ Igsg to which various
194° 941 O SO s L8 B A 01 P oo
gener atibwrg. Nohi etep péEsh tbd Oviréles aiohite devitehidgtermines positional data
tr ansmcdc’rfc’elspoor}ld%:g 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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data corresponding to the internedi ate positions 5502,
5504, 5506, 5508 & 55010 is delayed until the next
w0 ean®mi2esi on period. For exanpl e, positional Pex/ESWHE/043943
point 5501 is determined and transmtted during a
first transm ssion period while positional data of )
poi Nt WBRABs irputlédvivenionietcaad storardgtsi aft e singlaintagnegiate user mput
follow n econd tr m SS|KOoN I : i 20 ms
of i néErHEtPACE EFROGE0S 1o e SR bty dougine
i nt er pRght 34 enddalricat phstiohediectddent ftranghission time cdpgsl not count as an
transm ssi on perjods and stored i.n buf f - : -
Accor d‘i‘tﬁ‘@?egl,atelﬁﬂﬁﬁwo? a ?ﬂeﬁée WH§C§ é%%u% &evut:er cge?]%rrrlrlllréess itlgnmtermedlate
per i 0dyitifie1 BRS bf 1he ABlecte@bdr Bibui, tHeelataantiyetiestqred mta H&@ge buffer
and of now current point 5503 are both transmtted
dur i ngn 8P 824 r ansni ssi on period. The user is thus
provided with the perception of a pseudo report rate
}/\43&1 e T}Emi%?lc%g i@ﬂ%&vicd:ﬁrss@rhmtthmncéétm@wmvémwr fityhas meached the
ower actual report rate. The pse eport .rate |.
of | ecrnBRSHrn BSOS B GRIRIST GES, fbp E‘?ﬁﬂms RnibetiSd s not yet
that dgli Reshelinge FTRREL gt devicd refufdbd akg 6 Listercontipatdetecting and
that may be detected between two t[ansm'hssi o(ggz_@e | QAS: . rate
[ 30] Ftaging6intarmediae ropEenal dafaodfcerig ©ofhoahre ﬁ%l ary '

met hodrf g hgarﬁipé%%%%ﬁhé’ wirbleR dolripBgerfORmaih @. 3 deactivated state.
conmput er screen) the notion path of a wirel ess i

npu L
devi celf thetifanemistieipdring hpvbasp 1eehrsuhITSV6h MecEET & A oviee will
at | eaée&eﬁ%uﬁgmggéiﬂﬁﬁi data Léﬂe@po%ﬁﬁ‘)% 16 & Quik P L85 @S (e.g., current
the beginning o transm ssion cycle, prior to \@{” C
vari oushangd ingbstion afshpdiéss] & opsTREOMfiTe I o the current
device are de yvat (4 i MR 86ked d AN irclels SbBRAuNication
615, t%oéltwml%e %ésha?n%g? détee\?lln glg@?flet er'rrien’es pogietei onal
data emipoespoadi avgvited (int,qromstidaire step §35puln step 640, both the
accordjng to a pr.ede ' i on. rat el @ nsmitted ¢
el RGP T DSl AR St it
exanpl gc@fing deiitealgsPC MOUBRA 10} dmrimg dhna bemorseiranpipi e slots of
may represent, changes i.n the posit] he: he wirel
dur i ngE‘F FRBF YRR oger (R5g% ]Eé%lr% no-f;%I!r?eaér?iisnrsnl;ngS gllog% ﬁgd’_t ° Wi (_ess
bet weegbripeso s agith idvativdteda msdihs srmmigsémi cydls . of Berwireless device
exanpl e, the det?é’tion rate may be set at 10 ns for a ‘
t r ansniesertod SEPOLE having a 20 ms report rate. Such a
detection rate would permt a -10 WD 2007/070202
P@H) US2R0Q6 5P 434 ttingibot iessnédigiel positeonalcdata anddetresot pestiignal data

Zte?rest %11;1%;8{ H%gﬁ]é{%%%ﬁ)@%]%%?él\%tbge %%v%c%rra%}p&ghuce a more aaccurate
t r ans NMepEds@tatRaGTige RbBeNel thbeviRRsrdevicvawikhoso hasheg to increase the
current position detected at transm ssion tine does

not cod@fitel 3PoHa | nt er medi at e position). Once the

W rel ess input device determ nes the internedi ate

POsd|t | pnMricdatabefimbhie, tHe hirekadinpeatevica pelectivelyestates and transmits

may be stored in a staqra
Y intermediate pos1t10ne}1 %ata

geﬁhe? l%lﬁefnesgoring 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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in step 620. [32] The wreless input device at step
625 then determ nes whether it has reached the
w0 ean®mi2esi on period of the transm ssion cycl ePC1/1S10h&043943
transm ssion period has not yet been reached, the
Wi rel ess input device returns to step 615 to continue
det ectstepgr6an dn ssapcﬁﬁsn@le i m;tue derde thte dgfomiingsondifferpagepbetween the

accor jlﬁg%fla §5¢ 85 &%%gg 5151 %‘%ﬁg Qﬂ% &lffexreﬁ‘éeem%y be 2 degree of change

Thr ou He Wirel ess co
r emai retweefl tﬁe&fﬁitl Melt sdost atee. inputf Hh'életchéfppgmes & @gjmﬁcant the

peri od has een reache wever ..t he

devi c é)OWlPl]la ﬁéf%‘?‘?ﬁ’?{éﬁ %%}P?lé §econg. SlI %e\@aale%gfﬁlphmwbe stored in
Cor r espnekon gHbWe'aerCiﬂthe diffekses id beow o eregeﬁneduhlesiwid the data
change in p0|t|o t he dev at _tran

in stepreRon 1@18’4 %C[}P?egﬂet‘ila €s§f PPty c?a lsca%ed in 3 675.
been determ ned and st or ed, the Wi rel ess comruni catl on
CBBPOIEG 9 AlustrAed invitiptd trénsmissionpondkes eid a,q:p()rdilllteswi@p the method

635. | oth the . int.

dat a écr{bﬁg “bﬁ]?q‘ e% a°r98§j|mtg1 8174 %Sg?gvea?rrel }%%ntstm ?r?i g to FIG. 3,
to a heeplsvtidroderdoce Hie. 'gcorrd's?ﬁ‘oriﬂ@@o thBDén\]l@lla)ndchtutusrt@f a master
one or npre transmt tine

per i odleVigpoHhilexthe ot éﬁu‘éfrg‘f’ %‘el&{s?ré‘ﬁg?ﬂ §§‘? ansal 8 stafus of an

the W hli @8 vice, (P ARGRE AEGcAkRhAGA \ﬁlrél&@@ﬁdub’éit Addltlé’(mﬁy, the report
the transm ssion cycle of the wirel ess

r est ariet§ oéftragqngﬁmmqyclq ’é)@]ls T 3520 B> qr}eéﬁg}ﬁftt}lxq Waorb{ﬁt%descnbed

i nter npqi@t & PRt hQRP cdRtBnRNidnER MO0 ROSI It 6N time slots of
data during the tranSm ssion period, the receiving

devi ceo2vayp lengilldbe, 20 msr/ eﬁzé&tscn?@t eathgrdBiedent ats cSII‘FCB?Sed with
the n%éé)%@tﬁcgfﬂéhf ¥ SRl sod6Ya F@m‘é\"d&@&ibh ABYhADE 20 s report rate

i ncreas act ual report rate. ]@i n vari ous
enbodi atlems Sor thhdetgkticl and storzgeual addiiipese pestienst fata cqrresponding to

stor €Sin Ergecﬁlt ﬂssam ?it T t(ﬁ{a%gle&toﬁdlﬁg g;' tht M3 hmedRke@ser input (i.e.,

rat her"t han s transmtting
cor r espanfackgt #I duahg trdfstnwtoe geriort @)ﬁmyéw érapgpgifted along with the

ngf ;’I E)r%% usgrBlnéllltlb(#_%t lr)a%t ?%g{@f 8@?@1‘1’ g%\XlsHa?Tg&%d%S) detected by
det ai | the bvﬁreEbsCHevﬁB duang\nmhlesswn pemqniu’tOSd gviteesmit 2 sets of positional
?ﬁ: :I | e gfn S?Zh“ortﬁaﬁ‘ﬁ‘g%%f’lté pglqg 310?1‘121 F]Iélﬁ g%(’t? 1nstteﬁ1d of the 3
devi CedeScriUéﬂl Wit Rgspétndo pasidub aethhiqokat anammm and receive time slots

subsequent cond nt er i ate er
sec ongge@ﬁfgﬂij Plﬁlaflﬁh%) HFelp n%lgw% apré?g‘?%fl?% ﬁljﬂpﬂt:% to CT% %ecemt of the

2007/ Ot 2teB@iHaUS20 einiiAsl 94t Bme Sto1, 8GR 5l the Siﬁle'&sﬁﬁﬁxt device is
the input devjce then determ nes a di ffer rcie .bet we
the frstecaiiesiaisnyhes t‘ﬁft?u%l"ts Bornd e%eefﬁ‘b %Vlc"i". ey ransmit the

di ff er gReged®Y He ArdRIp&aiAk elaNGshecRlye Nidrifively, 2 sets of

first and second user input. If the difference js

si gni f}pq;sgwpa dajagnay 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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positional data corresponding to the second
internmedi ate user input will be stored in step 680.

wolomewarg2 i f the difference is bel ow a predef i PEHUS2006/043943

threshold, the data corresponding to the second

i nternedi ate user input may be discarded in step 675.

[ 35] Fltfansufiskibh lZIHI Jpﬁhﬁ&orﬁﬂihieis}:dt 6 td tirae siol 325 i Bren chomkle the number of
in accorda ce

t.hod b d F 6A .
accor A Do At b Fr T e n e e bifape, 1 gveral o of

FIG 3 tranﬁﬂi\ﬁmbﬂltb ﬁdrﬂ&Mﬁmﬁ@Wn ?1% its fsl @uo@d CMcFréSﬁQiﬂiSlly, instead
to the vity .and statu gmaster devi ce,
the lo ‘i‘t’%ﬁ%& %Ws TEY 'i“F% B %@W%“‘P??é‘oﬁé?ti‘i}‘iyt(?g listening,

and st &Eéé&rll@é ordfansrh MY, LWQNE168 inpf dedics n@yeodevthi Such activities to 5
such as _a wireless nouse. Additionally, the report

rate ofSlfy apiseh GENore- cgféwereme@n%a Kt %gedusgondn the amount of time
one- hal+arigfs édﬂ%oﬁﬁﬁQBF arf ﬁ%@c Hesehie Q@gve GO@ , Bbfrered). Alternatively, if
Consequent |y, "each transm ssion cycle consi sts of

32 ti méhairgsaission pgotgeql enpbiesdho cqmblgatlon@@ 2rpsts/ of gipsitigraal data into
= 32), dn@tddel phdhen dhé A %H@é&q { But b t

FIG 5, the c nég?ngt | onlﬁ%? a H%At%cltﬂi gn%ﬁ)ggeléaﬁgle slots to
a 20 nﬁranmmpr}sls atdrelesd llnpwsiefflgcr mtaheow:l dimaictrangmissius to 3 slots out of
storag eev&% ﬁd*l"ﬁig mlld %?)?é#]ﬂt %nﬁj% %@tl&oﬁirtﬁé %%Q%xp& 1{;]18e various
i ntermedi ate user | nput e data corresponding to the

i nt er medinporentsdan inpptidevide aw. activdDat a Packet #1, duri ng
transm ssion period 705) may be transmitted along with

th 6] C4hHLRO! 4 e

t rlgnsm ss0 [ or$ Xpe?1 1gd 705 rﬁ(ﬁ%t%& é%teg@dﬁﬁﬁl%:&vaﬁ rzlg e%édlﬁg user input
devi ce mayrmioh e tecendshifdlairois lmmf@dntm& aclioityt (ian smntOVQment or very
sets ofy;.pno I h s m

peri od lbt\t%ufl‘l(ft/hlgge}ﬁ,s Q&Icﬁb?d ?Y{ﬁ rgslrl?sctt dFIg%]l; %ﬁ % Qxample if data
descri lvedesponding @sqmotenneﬂlq;w eser oyst indchins thats wireless mouse is idle,

Tr ansm Cei.V. al t er nat
SO as tt%engﬂ od\z}&"jiarg arye%e Sreﬁarg%i(){/ecggtt oorg‘@nfll%rsr‘ﬁd%‘ 88D tonly the data
of t he cotrespnsding toed caadnh usdf@nmuﬁmnﬂrll ed itdbé ke ad trﬁﬂsﬁnssxon time.

1, 3 a A h W reless |
recei vﬁﬁ’& st ?SS COW%}egtg %e‘%glcgtwé’u? Tgﬁ‘?}l ngpd forpg activated for
devi ce OﬂH}B timarki fathehthan lsntmh[lﬂadﬂflﬁnﬁs aﬁﬂt ﬂéiﬁd’eemsﬁng this additional

posi ti respectively. Alternatively, 2 sets .=

o~ oSS AL ARt FES Ok AR P G OHOH 35 eduction n the
packet afB ntSE fitnedfibid G odpSenf of ad inliiﬁt deSlcOtire(dctife., tiMe

slot 2), |f enabl ed by tﬁe device's protocol. In sone

e di ts 3 a 5 which imediate] y

oo arteets’ o HmSkS eBl 1 2, ma¥ e etfibys! fihes than one
r ecei viimgmnabdiateC @sek Aot | For éxdagplen ﬁ)lwteadﬁw &6rind d@a of intermediate
particul ar data‘gl%ket was not received. In response

to a nEPTHYRE 7S MUMSG 8l TRt nter vk A pfitRless gvAusemAR getect and

use an stofdstisttiofd] datalof MRerfle@bhtetp@sili®sa@F si¥iittetBR, 1PSHireless mouse
dat a, |nclud| atine slot fromthe internedi ate

per i od *GfemgRR m&tﬁ%as?é% TBhIepad ratep Hiais otk e iatthe transmission and
per i od s@fagB@ns imdkmeiledRRHLR 1ARA LG/ US2006/ 043943

[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
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transm ssion 710 spans fromtinme slot 6 to tine slot
32. Even though the nunber of tinme slots required for
w0 ean®mi2esi on and reception has increased, thePOwEsRDE/043943
ratio of transm ssion to non-transmission tinme slots
is reduced. More specifically, instead of dedicating
3 out fhft @c¢einpul bod & mecos otser mputcarmmﬂutted foo Aletgragins, Pt‘%?gree of

eg,llst in e|V|n S k, the level of
(e )bl S0t P SR M RSB B s, e o
5 sl ahengWetvwilen eicawy 8&2 of ﬂ'sler mpmtemﬂe)géqablg be sipgifizeggt. Conversely,
reduction in the anpunt of vVa
an i mdﬁtt BT ALMQYIBE L POYSS SEI?V{;EE the Je%g é%ﬂmnﬁw Be gfnall In
Al t er nadgou® ¥ thik Heterkifationaths mlﬁEBmplﬂrdBVDG oky ehedsk esmodify the

t he conbination of 2 sets dat a, i
data pletseEen T3, ShaccPHRRGE oY lb]ﬂféglgmtl cogtﬁ ©3" 80 35 '%0? Hiwireless
every gfut idkeeskolia ten deicRnSOdisishaD Nistermediits edaes at the modified
i nput device may now |imt transmissions to 3 slots

out ofdetastien §ptean ster§P$ woul d represent a 50% r educt i on

|n the anount of tinme various conponents of an input

de3o) Cevahe o el féfured 3R ethBodinente dexwtibedr lyerarbrdicintrdt to user input

data corresponding to an internedjate u
ot - beerRGIN Gt RCE g LA PG, P BH UBH: ot B Yonvering

act i Vif Yisdelimt (1.1 OmORECRBHmeRts) Wb Yositioral ldsta I’(!Dvemh&nge from a
as described with respect to FIG 6B)._ For ex ngif% L The
data wevipesspsiiinhgHoyess; Tnﬁ?BéP‘#%fdlinB‘t‘t OHE%P‘aYﬂ”ﬁ a5 e

| ndi cates (;rrég{ulfﬁ' ﬂ%tﬁ@ds%ﬁ@ sfl@éh%ecdu&i bedhplied thedy inp& devices (e.g.,

data may be di sregarded .e., not stored). In such a

case, kaybgardh @a@atcgntr@lbpsﬁ @{-p@olﬁmgn;@ RE pgotegﬂl MEith 2 Jepopt rate. For

i nput g€ toale @S¢V e htAd tab#iBhs of AMBn-screen
wirel e\é\gﬁl@ohpoﬁlgnr?ﬁﬁsp rgbﬁlgh?(%pgjt devi ce woul d thgr? oo

need t chaeteacndyvizt exhifoled using § cgmbingiions plobutong oR ey keyboard.  As
;gglnt 5%%g1huxsv];re% e&gg%erﬁ ?%tlgﬁ%tmgetﬂé GEthdad M §y|§ﬂe§1 described herein

conservation
t echni fje sevdluintbrmebdte zm)ua d83 c8sspenflime foorhaigestipdutton depressions

t o ingle
Z?gugc qo\}ié ngxﬁefatlrg\lcf & ot ngF &%%%séﬁéw o?gl énﬁk?e"%u%?'dﬁﬁng a singl

devi Cetrmmnsp@foa daha uﬁérrrﬁma'& mhlandawelaylfmﬂmrmeme@méa speed of

user in For e nst ea
i nter ng@ i bu&B% ﬁ?ﬁn‘gﬁﬁlghﬁj?n Ay 8? e am%lt‘l(glglag %%%Oc%&%essed and/or
i Nt er vaddbindiotk fRte0sS Thiy the deryibedmethibdand systt:ms @re not limited to

positional data of t ermedi.at e

i nter Vgestranprﬁlsgowqdeagg@owa ggsmc&gé{i g%%uﬁlﬁlf% ﬁ%cotmpass any form of
20 B RRPdhtal ale adbitiod, WeUhMrehRBtidbred | systohe and methods of power
transm ssion_and storage_of 3. internedi

0
r at her censgryation mayglsq be pedin %DHJ%HH%OIH%IE%@?FIJHEP ftemtgfonadata (e,

W el egs, ilREd 1 Fa nfenfSaRbSort Rt RHRE trdived bﬁﬂ&ﬁﬁp‘ht dev1ce) For
positional data according to various enbodi nents

speci f pramle a topehpgbresgivesoiper jnppignithe ’Qggmf ERIEA fql@r movements
user gﬁ Uhe E‘xtf t(ﬁdthléytoﬁﬁx‘f)ad\" MEA RS GetdciRY tsudle Vb Cinplth a touchpad
e

step 8 I nput device detects internedi ate data
at an dnnetrmaéfs d@ﬁtlté@@l dntar eprrssponding t lpthgoper 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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-13 WD 2007/ 070202 PCTI US2006/ 043943 first user input

and a second user input are evaluated to determ ne a
walegrem2of change. For exanple, if a user nDVBESI/ES2006/043943

nouse qui ckly across a desk, the |evel of change

between the two sets of user input will probably be .

sugni ff«iulﬁﬁévatnor@mﬁ‘ﬂe ;tjl&ﬁiyytpm a';l«ﬂ ntﬁlhed @€ peWeronIPyYalign 3 wireless mput

nouse sl o , .the degree of  chan ' ocol, the

r esporf§¥ice o kP deSTaP 433?%8%}Tgﬁgaa¥;ee%§gE#%gJF&H0t

devi Caysay aiiaesRd iy ard b yplié to aitr edtelesntrangméssion protocols and

accordance with the |l eyvel of change in s 8035 T.

wi r el dedmiqueyt OGey i“@ré’ye\ﬂi) (ROSIRA R Iilglg%hat%l Sha Ork_ i

i nt er g At @nthe bB@er@ding betimiskeaedhinapes deseritied herein. In

step 804. [391 Many of the features and | S oo
descr i4ddidione MBiCH %‘%/éher SPSSHRPTy FeeEEe %%W@% eansmission
via a eﬁ%&%l% $a B U5 Ghe FRMofSXPIRMGESNIFEPEricds Eloipdrosush a SNIFF
relate to convertin a user in (J

ut (i.e,, nouse .
movenentiey i anky 1es by a9t %Féf“ﬁpe( qndeis 'noh megal,toedefipg, or Jimit the
previ OrHﬁr*H%? St &ﬁrgt'ﬂc? o ENEUBS maffBOYscAl [Bile dfRUL the @FtrAEll appreciate
may benerit as mer1. The sane or simlar netho

s ds and
syst entbatotberhenbe of SPIFR slots anagre moghiicd byetliegag siok feaz‘.%‘ga the report
keyboq&%%hd%%qﬁwcontrolIers, etc.) using an RF
pr ot oco a report rate. For exanple, in many
first-person video ganes, novenent _and actions of

. .all
of#3 cr Slimugh e subicst s 196 beghisspiiicd dn JujeHggeaspocific to stctural
conbi nﬁ%ﬂuﬁ agfi/op g‘fehf%ﬁ&oél@al aa_c{ﬁ,eif RORY Bb uferstdodGhat the subject matter
eyboar

W rel ess I npl enmenting the nethods and sys%e@
descr i ddhed & &ie appamdsd deimg i3 netaespswriht dmjterhiprthe spegiiic teatures or
correspondi ng 10 n | B0 ERRE | QS dedcBbed above are
dat a r%ﬁ%ﬁ%ﬁg?%ltﬁgécgﬁﬁf%ggﬁgk£ggressi%ﬁﬁ%f a single
but t ondiselogetl agexansgilayires oftimplegwitingibe ¢laEs. The
internedi ate i nput data nmay further represent a speed
of change in button depressions, an anount of tinme a
button has been depressed and/or conbinations
thereof. Thus, the described nethods and systens are
not limted to the transm ssion and detection of
positional data, but may enconpass any form of i nput
data. In addition, the aforenmentioned systens and

nmet hods of power conservation may al so be used in
conjunction with other fornms of notion data (i.e.,
data related to novenent or notion detected or

recei ved by the input device). For exanple, a
touchpad receives user input in the formof a user's
fi nger nmovenents on the surface of the touchpad. Upon
detecting such user input, a touchpad determ nes
positional data corresponding to the user's finger
nmovenents and transmts the positional data to a
receiving device. Simlarly, in a trackball device,
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t he device may determ ne positional data correspondi ng

to the rotational input of a wuser (e.g., degree of
wado7oroadat i on) . - 14 WO 2007/ 070202 PCTI US2006POHB92086/043943

[40] Furthernore, while the system and nmethod of power

conservation in wireless input devices has been

deWerclabed, in part, with respect to'the BLUETOOTH

protocol, the system and nmet hod may al so be applied

to ot hqr %E@(ﬁﬁ)‘? oéér u?ﬁe»%e c't)ﬁ’ﬁ uréc'd t%rgl[g,tect user input,

t echni ques e ess ransm ssi %

amom@rlﬂegth@ﬁiepna@ SI mlarly inpl ement the povver

S £ R0 ORI SRS fhe b non

Bl_ttdﬁéﬁfiié:ﬁﬁmperra)dsm SSI on protocol is based on the use

of a 16 sl ot. SNLEF I od. However, K such NI FF,

per | odgf’tgmglrlt % nh%rgtf&gigf ‘t%gif%‘? Spgﬂ‘i%ﬁoe‘mﬁ %I‘ © V56t Iopteying the
t modefahsiission pariotlf the nunber or duration of slots

t hat skill the art will appreciate

t hat tﬁtérl%%él?tela?e%ﬁl‘gfﬂ igpstoesiY e nodified by

al t eri dgedifing kbengi Bata theesp&RRIGlo 2 bkt afd 1rﬁohteuﬂoh|f@dchmg a
[415 Although t he subject matter has been describ

©ffic to structural features and/or
et hodediRgtisddhe 86d Snmdrk wilebQooRBorRelBh %&thh@ﬁfe tﬁaﬁ&mssmn

subj.ect matter defined in the appended clains is no
né’&’é%‘%é?qu limited to the specific features or acts

descri ReHnRBRY e iRt ate &ﬁ@arﬁ@ﬁecdutﬂeﬁt da8ab Y" ?c% \/?r%qdewce during

acts described above are disclosed as exanple

ofthe tAssBisERR Peripdt he cl ai ms. - 15 WO 211117/117112112

PCT/ 11S211116/ 1143943 W claim 1. A nethod for
operating an input device configured to detect user

i nput , 2. hﬂmpthsq? oicclaitrel, sthersin thé nondemmsinisviat pedpdon defired by a

EodBehfleRi IR0 sa{tpam@%%]sgtése{onﬁetgaeut device during a

n- transm ssion peri mning i ntermediate
data correspondi ng to i ntermedi ate user input during

data v DCPRPELSP U LG WG e ol Baaeet o

csomgsﬁgcpmjtlmgdﬂa:iaa current user input upon reaching a
- transm ssi on peri od;

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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activating the one or nore wreless conponents upon
reaching the transm ssion period; and transmtting
wo be7iomizer medi ate data and the current data toP@I/US2006/043943
recei ving device during the transm ssion period. 2.
The nethod of claim 1, wherein the non-transm ssion
peri od g sTHehétheibrllaim 1, whdereio thelrepwé etoribgibe tuersnediate date in a
transm ssj o eriods, 3 The thod of claim1,
WhEPRBHOYHRE ?‘ffﬁ%?"ﬁ%}ss%%e N rtr"aamd the current data
conpri sRtpRsitd Ofigbreded @iweed 2 fifh @sevtiphbshdafsecdrdiuser input, wherein
wherein the transgissign p%%%od occurs a&cording to a
pr Ba&ecopfitre grpEE detectpdatier thy Trsser IR 38 of ¢l ai m 1,
wher ei ngtgiis BRmASdiste iR% BdrkRBding ke hasetiond Gsed @ipat if the difference
durin a non-transm ssion period is perfornmed in
ac isdelpacrredgingd tirssheldet er mi ned detection rate. 6.
The nethod of claimb5, wherein the predeterm ned
detection rate is adaptive. 7. The nmethod of claim 6,
wher ei nd-t hevigglesgiaperdovne ¢OBEEBRE i on rate adapts to a
speed of ﬁ&r vdr AR Wande B EIBA ¥ £ ifc1tR RYhmARMAER netwdik;
WO 21111 17112112 PCH £JS211116/ 1143943 8. The
met hod @procdsgirmantl, wherein the step of storing the
i nt er medj ' I
corpr | epf sHEhRcbipfter ShARRRRAChE v HichEhocutod by the
b e pueessoracduiy tht inpsedevioa puperfond sepsdetondudeser i nput ,
wherein the, second .user in ' . .
first user fﬁ%ﬁ?@ﬂgﬁae|%ﬁ%ﬁ%ﬁ%ﬁ§$ﬁgégﬁégﬁ%%%%%g?EGQTmpm
C O thirgpomual trgsthiBsidh perbdcwhelein seleast partiof the trarseeiver is deactivated
difference is below a.predefined threshold. 9. A
wi Auingd e??ﬁﬁﬁn%ﬂﬂ%oggémg%nprising: a transceiver for
transm tti ngtdtgdheomermalime 2l Besstaagahufiecat i on
network; a processor; and menor toring comput.er bi
readabl e i n<EFERIRHITeRs a,cowgﬁn%%@ﬁtcgﬂeﬁ?rﬁlépm upon reachmng

Pr @@essQsionGRUSE the input device to performsteps .
that include determning internediate data . . iod. and
cor r espondi §HYASNE HRSFaRERErAL Wondwiehipg fiiranggissingypegiod an

non-transm SgineMitRe thé HierMb@AE dita ahd 16 3SdenPakth tf rebdi®ing device
transcei ver is deactivated during the

no Auinehe HrnsETisien perPbd, storing the intermediate data
in a storage buffer,

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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determining current data corresponding to a current
user input upon reaching a transm ssion period,
w@edrearong the transcei ver upon reachi ng the PCT/US2006/043943

transm ssion period, and transmtting the
internedi ate data and the current data to a receivVving
devi ce 13dUihe mgreldseinpntaiesiod sfilam G ehereth thd gep dihdstermining
wirel ess input. device of claim9 i e -
el R Pl oo MR B led Bogqutence witha
pospietidt@naneddiateationlrite. The wi rel ess i nput devi ce of
claim 10, wherein the internedi ate data and the
current data conprise changes in position of the input
devi ce Rl dmg wareldss Hibutadiise of clamsIBl Wagen thnseddtamied detaction rate
posit%$n of the input device along a second axis of

¥&ce. 12. The wirel ess i nput device of claim?9,
wherein the transm ssion period occurs according to a
predetermned report rate. 17 WO 211117/117112112 )
PCT/ 11321 ¢ m%&%m@ deyige ofqiaim 4, whereia thepygdetepmyed detection rate
of adab@itdmh ShecdDLEE} RphtiRicsibE By B dd@ber M ni ng o
internedi ate data during a non-transm ssion period is
performed in accordance with a predetern ned

det ect i 1@N ThalBreledétinpdiRvite bEIASD, WABKIn tﬁ@ﬁ!ﬂo@&s&fis Irigffed to
13, wherein the predeterm ned detection rate is

adégitrmine integnediiedats ate nsedstarpiged defesiice &1of ¢l ai m 14,

wherein the predeterm ned detection rate adapts to a

speed of user input detected by the device. 16. The

wi r el esd. iThp rtirelpeyinpet device bilaim®, wieteinghsisterhef storing the

pr it S, € ' ] ' rpedi at e
GaPREERke s SORSLAN Bint Ry S BRI RS

Wi r el esketermiming addiffercacedictvoden i i psenfrpuiind at saeondtueqy igfut, wherein

stori he .int.ermed data in a st.orage .buffer
£ ol pend B LS R b o0 o el RiiGa
di f f er eficerdbgtimesnedatd datstortespnding putthe astdndusee pPmAf the difference

user_J nput erein he second user input is detected
foF%§W%ﬁf¢¢%%#4$@?mﬂ'er i nput; and di scarding

i nternedi ate data corresponding to the second user

input if the differ e i.s below a predefined . i
L hr eshdla S SR e RRRBE SRBUrA LS gructions that

C oW eREcuRode Ll Bt eRsor N lide WGl ited3s idphedonfigb®id RIBLIERput to
bgwg%$£ocessor, cause a wire|l ess input configured to
d

A<h9dfomPriEiae 5 etepypim a net hod conprising the
steps Qleactivating one or more wireless components of the wircless 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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deactivating one or nore wreless conponents of the

W reless input device during a non-transm ssion
w@enorotizoret er m ni ng i ntermedi ate data corr espeamUsmos/e13943

i ntermedi ate user input during the non-transm ssion

period; storing the internediate data in a storage

buf fer tramkaﬁﬁngimém@diat@rda’emhd cateat dzx oegpaidigdevice daring the

cyrrent .user. input upon reaching a transm ssion

p MBS LRV ting the one or nore wrel ess conponents

upon reaching the transm ssion perlod and -18 WO

211117/117112112 PCT/t S211116/1143 sn1t

"t or et TR OGRS TGP ONT OUEEE i Vel F&*ﬁ?f&lss%n period

dewvireporilishé fgretitermihédalpdit @&l on period. 19. The

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

transm ssion period corresponds to a predeterm ned

repor t 20.at1e codfpute RAIAMREIGH of Sasiald, heRe UBNed-tridstidion
18, .wherein the non-transm ssi.on perlod corresponds

t GerodfosrsERoBARioRcedsisratet defectian gte._ 19
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