; e3ehT. 6Thcj MOBI LE DEVI CE W TH ON- SCREEN OPTI CAL NAVI GATI ON BACKGROUND OF
THE | NVENTI ON [ 0001] The present invention relates to user interfaces for
nobi | e devi ces. [0002] Mbbil e devices, such as personal digital assistants
and nessagi ng enabl ed comuni cations devices are rapidly growing in

popul arity. Mre features are being incorporated into nobile devices. For
exanpl e, there are now nessagi ng enabl ed nobil e phones that have display
screens and built-incameras. Such phones allow i mages taken by the canera
to be displayed on screen, stored on the phone and wirelessly transmtted
as digital phot MEOBILLE: DEMCE WHTH ON-8QREEN ORTICAL NAVIBGAITIPNt i nterface
for a nobil mes been proposed, whereby i nmage

i nformati ' ted to text data which can be used as
a phone nggppat . Th@tpeés"eeﬂt irREAfiS folatel toBkér ihdffacks GBI dedddd. ng, | nternet
connection or mail passing. [0003] Due to the -conpact size and portability
of handhel®0#bbMobilederises, sucheasrpargenal digiighassistanie aLwessatingn- scr een
navi gati o v for

o gor dogreied ¥R Rl aERE BelicRy o Ry S o T PEGRfG MERE et [
optical oarerldihgincogbdrateiddeto mohilmd@dcbﬁ For ekaypta, theretape mowe an on- screen
poi nter or_ cursor vi,gat i n contr n h hel d devic pically relies
b 5 a r cCEESRAING REgRE HRODRTTES at /e SOHeY SFiepts ~BapHibl cuch”as a

t humbwheetambRROSlLicH pHBned Bisve images 1Red blyane aamatd & hatiisprRayedput i nterface
for on-screen navigation in nobi|e devices. SUWARY OF THE | NVENTI ON [ 0005]

Accor di ngS¢rgepniorsdnihe Whﬂf@rﬁﬂdo\ﬂlfeﬁﬁs%ﬁrﬁ%@ﬂ@doﬁﬁ dighal photRbrTheIsg nobi | e
devi ce 'Sof*'%?ﬂmt%lé?a%@aqﬁerraeds?‘éﬁ Ui PYS TR tfoP% J)‘tﬁte%‘r‘ﬁrﬁﬁméﬁﬁoz%d i ence
sur face € an on-screen p inter accordin I n some enbodi nent s,
t he opti chés bees proposedavberchby imsgel lrﬁermatlwafr@rndbe nalera iscoavededta and a

orovi ded R WEEALES ds2ar i RhSnE AERRES o oridl BgRBIbL IR (A8 2 0 at e
SNt T R e
fi xgd to Eqw%iaﬁﬁeﬁeéﬁ}e F%‘F‘pé‘étpﬁ%ﬁ Pﬂ%pgﬂﬁ@h@s‘?f&@ ﬁ a t%l%odepf g'leng i mage
signal s rFﬁ?{g‘éscﬁriﬁﬁ]t'u\(t%rf%eéfb@oﬁ%@réﬁrﬁﬂa\hﬁﬁtﬂﬁﬁs&%léﬂﬁ; rﬁbl‘&#ﬁ@éﬂforand a

navi gati on nodul e associated with the processor” for "determ ning, based on
t he i nagese¢hyprnpactdavigestthar fordargredevipes sieinas leptomand deskiopnd a

et or m no@oVREFF ERRelRER TR GRS Biochl: bl Rk SHECREIOERER Tre

i nvent i onfo mbee anian-geregn qbehhtmrmwsmr amngatmﬁ crattiobon nrahtibeldfdawoasrmbi |l e

devi ce hayi i spl a screen ud fi XI n opt| cal
sensor fo%’pﬂ%y@éﬁ% 'r?ﬁ@'m] L‘%Y%ﬁf{%ﬁﬁﬂﬁ’ artc}ég (ﬁﬁglfqnéy Hehscr een
poi nt er Ogsfahﬁuﬁlibwhbéy screen; (c) capturing successive |rrages of a
reference surface through the optical sensor; (d) conparing successive
captured L9RMs Thysdbees isianesed o8 patalicenatiye dnuinteFaoR B ANHECredN i cal sensor
and the r ce. " e) noving the on-screen pointer on the

di spl ay s@%@gﬁﬂﬁﬁ@%ﬁ&?ﬁg@%term ned novenent. [0008] O her aspects and
features of the present invention will becone apparent to those ordinarily
skilled i h \}0 rﬁv' W8 the foll ow ng description of specific
enbodi nmen t njunction with the acconpanyi ng Fi gures.

BRI EF DESE03]! @Ncoidind o tRRAYEDGHS invapash, dmbrdoaRnbstical séhsorpheseibile

invention will now be described, by way of exanple only, with reference to

the. at t acHEHORIGUFasio ARIBFIPIRLVE OUAMEMAnt 9 e deviee andRsRIeren RS UTAShowi ng a
mobi I e deyhgendve d0bAlcHEn iR LAY P SorB%niodiRBhisCthe optical

sensor may also be used as in various modes as a camera and a scanner.

[0006] According to example aspects of the invention, there is provided a mobile
device, including a main body, a processor and associated memory housed within

the main body, a display screen housed within the main body and responsive to



PR

[0011] Figure 2 is a front view of the nobile device of Figure 1; [0012]
Figure 3 is a side view of the nobile device; [0013] Figure 4 is a back
view of the nobile device; [0014] Figure 5 is a partial section view of the
nobi | e device, taken along lines V-V of Figure 4; -2 [0015] Figure 6 is a
bl ock di agram of operating nodul es associated with operating nodes of a
canera of the nobile device according to enbodi nents of the present
invention; [0016] Figure 7 is a bl ock diagram showi ng an optical navigation
process according to enbodi nents of the invention; and [0017] Figure 8 is a
front vi evigablsdromthid modeyémeamopmaﬂisagsdrd'xadm hmrnmrahmjyefoenbptdhngnt of
the invention. [0018 ?Q’P re:‘ifﬁrence nuner al s are roughout, the

Fi gures t8UeREsDve Igp Ry gn%gﬁjsggglgde@rgse )&?E FATI ON

[0019] RefrRaddste tﬁé’Wrddésé&e afl8 avidvitfatiohirBed 8e hsbdciatel |vﬂEH<th@| ipR8¢stFoPfora
nobi | e device 10 to which the present invention is ap FE in an exanpl e

enmbodi menfletermining beﬁa@pnéherm@ﬁﬁ sigRals. aﬁdah\tmmoaéea@m etwmnltaemaiendha d

vor oo bomal B ATRRLRT o BNl A dhifter 6B ARPIT e 15

has t he c&rmdlntérmmedoelabvmmwemeetwth ot her corrput er systems on the

| nt er net. enendi n functi t he vice 10, in
var ous o MIHT neEd oo aibes R he InvBnfdo Rt i pri\iase 8h Shessreer "o
mul ti IOI epgggaisihRtHoRL foP B rd@weqewmﬁa\mg adidpiy f9bén dRticametibdvintioges
conmuni cat i on a nobile tel ephone, a PDA ( B%qujonal di gital assistant)

enabl ed f &) fmngearze@ett%ﬁﬁmréewehemem withe pRiAY sgracan{ idisplaying AB| ess
nmodem a H%cpéﬁf?‘l%%ﬂﬂé'rﬂ $he EQP@::%C%% M i s’ijccbgﬁ\,@[rﬁgﬁgg of gvention

may al so e app and such as and digital
caner as t heferemce sndace Mbh@dtﬁaﬂptmhmnaoc,a(d) ompam@soc}cesayew@wtwed 10

transr +t SPAGSF WHASEE AR bt pefuckt PE AREF S EE Ao O ot o1 b
~ enbedded egfeianicersndtace;aridceaNaodhg inba-stfecnsbidi@r oanide disprayaessemigaseadul e

such as a dilgétal si gnal processor (DSP) 20. In sone enbodi nents, the
communi caPNdhe deisEPaeeme¥emart udes | ocal oscillators) (LO 13, and in some

enbodi mnF@oddTGO%HQFTAHHe%&IéMe%H%Q’%?ﬁ@érés@rﬁtqn%rﬁfoﬁ%@%@ééﬂé 38 share an
-3 osci I'l at or Earent to those skilled in the field of
communi ca@épparent tm@Openordlnanliars Hed igihedtrt upen yiaw af hetfobewisgbsyst em 11
W Il be d BS&' o"l'%BQcﬁ@%m%%ﬁmf@r'ltg B h‘fg"invgrt\ﬂ'&{lh doﬂju%h&?vx}itn%gev' ce is

i nt ended er ate
accompanying Figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the present invention will now be described, by way of

example only, with reference to the attached Figures, wherein:

[0010] Figure 1 is a block diagram showing a mobile device o which the
present invention may be applied;

[0011] Figure 2 is a front view of the mobile device of Figure 1;

[0012] Figure 3 is a side view of the mobile device;

[0013] Figure 4 is a back view of the mobile device;

[0014] Figure 5 is a partial section view of the mobile device, taken along lines
V-V of Figure 4;



[0021] Signals received by the antenna 16 through a wirel ess communi cation
network 50 are input to the receiver 12, which may pertorm such conmon
recei ver functions as signal anplification, frequency down conversi on,
filtering, channel selection and the like, and in sone enbodi nents, anal og
to digital conversion. In a simlar manner, signals to be transmtted are
processed, including nodul ati on and encodi ng for exanple, by the DSP 20 and
input to the transmitter 14 for digital to anal og conversion, frequency up
conversion, filtering, anplification and transm ssion over the network 50
via the al0ca5)a Flgure[608 22)lodiéiadean otopérating huﬁ@te%sﬁocramﬁ @itessor 38 t hat

controls the veral eration qf the device 0pr.ocess

| nt er act sORPh T R s BoblS HeVica gosprding B anSAI SRR  urt her
devi ce sutpﬁy&teggﬁ iAkelions the display 22, flash nenory 24, random access
menory ( I\(/Ib’ 26, auxiliary i nput / out Eut (I/O) subsyst ens 28 serial port
30, keyboﬁﬂ 6br H@ypgdscazbloglp@la@@ms owm@m@mmaén%ga@rsmcess ange

comuni ca b deV|ce subsystens generally
desi gnat e b@d}& ;U(B%\é?ﬁogm\}l ce O?EFE ?’%Re rg%esent system i ncl udes an integral
camera 44[&01‘(.7] bfcgullrems Afbortvidgw bha emchile devide adcording tcarsstber @&ample023]
Sonme of the,s tens sho in Fig. 1 perform conmunication-rel ated
functions! nW?B ﬁcglﬂ?%'rn gé\eg%'llstems may provi de "resident" or on-device
functi ons[od¥d®] ahlike ref@@Rcs HOMEFLIS BFe uSetEthrasgHwl BRAFigures tariéndiespl ay 22 for
exanpl e, may be used for both conmunication-rel ated functions, such as
entering &nidgelefaerts gadffeatuf@sansni ssi on over a conmunication network, and
devi ce-resident functions such as a calculator or task list. [0024]
Operating system software 54 and various software applications 58 used by
t he m cr oOAdsEBrDBBCRIRTIOM one exanpl e enbodi ment, stored in a

i st Th
Do o1 S ot e R B FOuRL 1 B AV Ao £ B i i o
devi ce apﬂbb@@ﬁb&ﬁ&wtﬁ& tr@rprpeérﬁﬁmtémbﬁ@é appmaﬁ [heant@mmmate.ﬂnodmaﬁtem into a
volatile store - uch as, RAM 2%._ |t gonterrpl ted t hat %eil ved
communi caltl‘i)ﬂx%m@ﬁzﬁ@b%’iﬂeai de pw ﬁ?gﬁ‘é’ﬂef‘ iRaN1apgneld d@’%‘]"aﬂ'
m Cr opr 0C@g&mhumdtionHettd ﬁa\mq éﬂeé&tsda‘?@%hétp'ogﬁb@ya%@%ﬂ:é”Ct 1ons,

pref erably enabl es executi o software applications 58 on the deV|ce 10.
A pr edet ecaimmeshicationgfapabiiitiesrle anmxampie eobhodigenhinerdaying: thhastis ¢ devi ce

oper 3t | 0Nl 8 A R IBhe: Afolal SR SRTTHILE Fyefhsnip! oot Tons

for exanpl nor na e I'ns evi ce uti ng

manuf act uIEIEpeﬁdiht]ftﬂTtheﬁphd:tmhllwl‘lﬂomed bl sl bevibe)adpm vanibost he device 10

t hrough the network 50 xiliary |/ O subs serial, .port 30,
Short -1 anGEMCSHGNS BF HeiGe A bR A e sPmay cARBreyists 26T iBBbsy ot em 42,

and i nst alphgb QmAuRRafion aem@ CBM@LK’@CI %r tﬁatﬁ@ata/ﬂ.ca%lb@ cSiPihi¢ationexecut i on
by the m croprocessor 38. Suc lexibility in application installation

i ncr eases a&mebiaietanhonal aﬁDﬁb(pqwﬂdtgltébaamtanﬂ enablegiforwvirelegahanced

o0 devi e cOHAENn, COTTMEAL QRPN IUACL h¥Rem, Omdift dinefor examp! e,
secur e contuni cati on’applications nmay ena roni'c cormmrerce functions
and ot her tlsingh Ihivadaas ahbbdmmﬁsttherpseﬁemt im/eptmrh maymlsmberagpﬁécbtodevi ce 10.

0026] In ni.catjon no recei ved as t ext
Eressa]ge ofl a\,\gﬁela %ﬂd%é{ﬁeﬁn ?ch'tﬁas [QP @ 5?&‘@% AT on
subsyst emghihRadot BvuhRatibRs.M croprocessor 38, which will preferably
further process the received signal for output to the display 22, or
al t er nat i {89301t oTkgdenise 1D ingjudese aemmimication gubsystemr 11y &l ing@ may al so
conpose d i eyboard

mp %@el &P o ﬁ%nﬂﬁepf@ 4nd éélg?egi posgtl?ﬁt}ﬁ'i@gﬁch Hébﬁ@ of Rfor&ey

32 in conj unc on’w the di splay an auxilrtary 170 device
28. Such mefgcatéyiembedﬂeairaylrﬂémal laeteannaredeinetisd toared 18, arehanproasasingn

network through the icati n subs 0027 e.ser.l port 30
o Fro. 1 MtHasHET Ak AREL Stnsr BrBesar (PRP) et SHar castitpr et ant
( PDA) - t Y pesoffititBateat $L3ysem ¢¢1rfdl!idééfﬂb@él ofsumgia:rr(@?(l_z@}is)ran@momwser S
desktop conputer (not shovvn) may be desirable is an optional device

conponent enpdimanisdhe CQWWM?@‘WSES%%%‘E?’”@ Figeprosespar Ehedaretdty ough an
external device or software application and would extend the -5
capabilities of the device 10 by providing for information or software
downl oads to the device 10 other than through the network 50. [0028] A
short-range conmuni cati ons subsystem 467is a further conponent that may
provi de for comruni cati on between the device 10 and different systens or
devi ces, which need not necessarily be sim|ar devices. For exanple, the
subsystem 40 may include an infrared device and associated circuits and
conponents or a BI uet oot hT cormunl catl on rmdul e to pr OVI de for

o B oy e A~
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[0030] Wth reference to Figures 2-4, in an exanpl e enbodi nent, the
conponents and subsystens of nobile device 10 are housed mrthrn a hard

pl astic main body case 70 that is configured to be held with one or two
hands while the device 10 is in use. The case 70 may include a hook (not
shown) so that it can be secured to a user's belt or pant's top, or it may
be used in conjunction with a soft case (not shown) that can be nounted to
the user's belt or pant's top and into which the nobile device 10 can be
inserted for carrying. Mbile device 10 will typically be small enough to

fit insidesdllatbaraail bléLHrﬁ)@réﬁt t6 thdsej skillegtin i@t of tomnmutietionghes vi sibl e
fromthe front of theﬁgevrce S zyboard 32. The keyboar d

k ad
32 i ncl udBaisyler gagion H@ygorg@ung:gtrg&gplgsgé 1t1d‘”ﬁ capeRdedt RPN t hunbs
or finger §orﬂfndn|1%tt5ﬁ?fehuéﬂﬂ 1|t1 W?\ldH ﬂh@ﬁfeﬁﬁfqulrﬁm 15edergk. Figure 2, the

keyboard 32 has relatively few keys, however in sonme enbodi nents, the
keyboard H0Z1hc Sighals receiiedrhy heaniernautifrouging wWisirssdlonyayeicaien seen i n

Figure 4, t 72, which
has an opgétpﬁ)éﬁgﬁ%ﬁé%\ﬂuge %%F%F%E@%g‘ﬂ%ﬁﬂ}dgrp%%g%wgf@ﬁ%openr ng 74,
behi nd \Ahre:der\mmmcmonéaarstgriaaakipirm'atroéﬁfreqmnogeﬂﬁmdcor[v@ﬁﬁdd filkeringen in

Fi gure 5, n an e | e i ment,,. the ca 44 and ba 46 are
Selur od t ShamE BEIRESs Sad s fhenantin soime Saupdmeats, RAFORLO Hsil ed - o

W t hi n t hegofRdrSioROMYa SiffiRr AfinnkR sidhaAX RS fafsraR@tEREbroddasedy i Nted circuit
board 94 al so supports at |east sonme of the other_ hardware electronic

conponent Hcidingeogelgties and. eﬂFﬁ@'“@é@r’bﬁ?@mer P thedd3P 29 anst inpdl todbasor 78
t hat f f Th
e | a8l 341! AERSR KBRS GV BRI fokbhe 0 LARTBER Ay, The_

r ef er ence asylificat®n3hdf ramamibsioh over fhe nakivbekciedalibe knteminaplt8. cal sensor 78.
[ 0032] Re no to es 1 and 2, at 0 f.,the specialized
sof tware L%$ cat'l ][:q) ﬂ‘&[”‘%ﬁ@ mg&%&cgﬁ%%ﬁﬁba%@ T@ Qe r#he t oget her
wi th oper abemOﬁwtméﬂce nmmrogroaakecﬁas iHRgacts Biierdoaeaanichidnsdi spl ay
text 82 and/or graphics the screen 22, along with a pointer 84 or

ot her on- §ePVSHEMAd] Qﬂﬂ’i\iﬁo ﬂﬂ*@"tacﬁ Widla furthen d§lé'|°8(§t1p%3éﬂt9m§§§f3lf' 28N screen 22

to navi ga ggqﬂg | ges that
represent H% or ﬂggm &L} %géor @Eé@g%@e‘rﬁgﬁ‘%ﬂnﬁ%@ﬁ g?'h%ﬁxe‘ pr esent
i nvent i onjnpedoeipat 440 waswstem 28, rsevial parti 80 nkeyboardaer keypadi32, apeakedevi ce

for contrqlling the

captur 1 ng % TTORRRI I A Yk ekl iaRatl s teustom. 0, A et

thi Ings tThevrde\subegtrst@mF @@htucwfy designatedads -té%lérmo@@m@é naeﬁtrmopﬁrtasmtle |
applications an optical .interface engine ocessi ng sjgnals receive
oy the. m EYeprioekus? a94niPDisk camEra AREPA baekiat ARTRURRERCIBUEY | bed bl ow
Al or parrﬁréro%?ode'@.@orom' cal interface engine 60 could, in various

enbodi nment s e integrated into the operatrzg system 54 and/ or ot her
speci al i zéQD%'aﬂplSCU’ae |06th§ Fbsystemsoshoveminddd nee‘omnerrmumcwétoogslaé@d

interface |y configured
har dwar e. ﬂf’ﬁ%@@f Ig%%%%%r%%ﬁ%é%@g@ﬁous m)d'gutlrj]e gl::&?ﬁé\?%%tl cal
iMq_t eL f ace fnvgions. mgamg?]rdersgrbsmtemr@é@ mrfb@dnumes anfl df?lﬁi’jq PR éort i on,

ich are associated wt rating nodes of the ra enit is
Ntive . VeRaTEIE fiba kst I Pt st Pehietiareelrls AP T iR a modul e
114, and gafdHMa fé&ﬂﬁi&sé@éf@%n@ﬁ%rﬁé\%}é/\bérhn@ﬂrc@ﬂbhﬁe{wdmvamtI on node,
a digital canera node, and a scanner node, respectively. In various
enbodi mentevicetiesidaniiuactionscaushias @ alculglared task liskve fewer or greater than
Lhree opetdisdd dBdETno bJeOh! Soiffard 3 SR ARUERaHOEoIRERLEES | 0SS from

t he caner are"use control™ on 'sCreen navi I on
expl ai ned used tpydhe mrcrdetcaielssdne?ba)are in or@é)ésaihpllererdbcgi:mht céoreddn aode, the

camera 44 acts as .a con al di a in ol our stil

hoto. | ma@eRPTERET SIS PRGty 2y ST HANGORElFmOin . can be
stored as gkiNegen fid &@erﬂa@pr@ﬁﬁ@ﬁﬁaﬂﬁe’fd‘&rﬂ% fé)ﬁstérﬁ 54V EpIERC QBvikde screen
22, and sent as inmage files over the network 50 to a destination address.

[0035] | n apetieations aSder parrlr%trt@aﬁa@’r may b temposarily lpaded deigi r wolatiggiare
representing al phanuneric data and convert the captured inages into digital
al phanuneric data. For exanple, in one enbodi nent, scanner node has two
sub- nodes, nanely. a barcode scanni ng de and an optical character
recognition node. In barcode scanning itode, the canmera 44 is used to read
barcode information that is then converted by device 10 to a nuneric or

al phanuneri c val ue that can, anong other things, be stored in nmenory of the
device 10, displayed on display 22, and/or transmtted over the network 50
to a destrnatron address In optical character recognrtron nDde recognrzed

o . o ) o o .




resol ution and being color sensitive. By way of non-limting exanple, the
sensor 78 could have a resolution of at |east 100,000 pixels, although

| ower resolution sensors are used in sonme enbodi ments. The canera 44 is
capabl e of capturing successive franmes of inmage at a predeterm ned frane
per second capture rate. [0038] Wth reference to Figure 5, the operation
of canera 44 in navigation node according to enbodi nents of the invention
will now be described in greater detail. In an exanpl e enbodi nent, when the
device 10 is in navigation node, the user holds the device 10 in one or
bot h handsusivad RaM 268t kasintetdplated that telved cbnrhanitaticd sigealy nedyse to a
surface 96. In one enmbodi nent, the device 10 can be held in one hand, with
t he otheraﬁaﬁﬁsﬂeeﬁéoﬁyﬂﬂ2§s the reference surface 96. As the device 10 is
moved, t a3y ablmie:dFRSitsBor 38, ihadBRhiie s et ing/system fiticabed canera 44,

t he movenent of the device 10 relative to surface 96 and based on the

tracked npreserahly enabéeaei@cuhoeof saffwareiapplicat®ms S8xvn theadryiag 1A h ref erence
to Figure A A 8 vice 10
rel at igve P%d%%gnﬁﬁ]egdx%%s%éSgﬁﬁéﬁéﬁéﬁég&}se% s Iér&%\llfe}%%&np Sv'fd" 8t he on-screen

poi nt er 8dpénatidmes tﬁcamhngiatE;aBthtalandWcﬁcmt@dnmmﬁjaaoneppl&atbhafdw, nmovement
of the device 10 relapgme tQ th s a seig i st ance r ul t

moverent  BRATRE. WL A el bedrstelieo o e dgwes 10 it Pttt Futied e

di stance. am%tléﬁ@n%@ 64 BE bRt Yrits tr?eddé\ﬁc@mtﬁrbegwﬂ@ﬁeﬂ«em 5@rarfr aphi cs
(such as an |coﬂ) that the user desires to select, the user presses a
control kayxilianyQugubsypteyn 28 egriabparle shertangeearamanicelieds i on. | n sone
enbodi nmen r di rection
of the ac%l§b fs{ﬁ%?/@ﬁ&ﬁgﬁgptﬁ%e&gg@%c%%%&gh?or aﬁ?é'&%‘?"wﬁ%%ﬁn&m&ﬁ?

devi ce 10RAM PBer aagmtvolatilX stbre dort ex@cuties by thee micrppicesam 38. Guckct | on of

navi gat | ofSHBHB 1 ARElsiBR e RIRe hascts (i DR AIR Y B SPMeFdBand [ ghe i ng

98 onto sHdyanevide enhahcédor-gblies fgtttioas Ceommanane®reldfed flRetiopacet | ght 46
can be a Ilgpt emtting diode (LED) or ot her |i ghting device, and be

oper at ed PA BU?’é@“ﬁlﬁdéeQ%e@QHE@W@E‘US’&QRR"?&W&W?Ha%‘&?ée‘ii'f%‘dfm ment s,
the navi ggbihg80 cﬁoﬂfs}én¢ Btrf‘e‘?’%hbﬁﬁﬁﬁﬁcaél‘%réﬂéhéﬁorﬁsht% dﬁ{étdlfs%qm' y if
the canmera 44 senses insufficient I'ight to otherw se operate properly. As
seen i n Filpudaviég 10.n the illustrated enbodi nent, the lens 76 has a -9
first ang ortlo 118 conf.i ured o direct i he backl i ght
oL 2Nk o RN ot ek S e LS8BT, DackLl o

i ncom ng Inegbhgd 0Pweb pagERiowrieab®ll bEBprotessed wmepioenmub:edtmsrent the | ens
76 is slidabx%tnnunted within tracks 89 forpme he inside of cover back

72 such t RdPS qradr angingpiipefhe m'%fé’PEQ?%S%fr%ﬁ |W'B?H M‘rﬁfﬁfﬁfﬁwéﬁjﬁé@wng tab 88
to slide bhgekeRte ?e@ewée%@m fGraR @ ﬂﬁwa]seraytz*ze of 'aﬁ'é‘rn@flvéy Tt@an‘?f backl i ght
46 and canera sensor /8. A proximty switch of sensor 91 (indicated in
phant om oaufiignyrl& dgvice 260Am§er efideice fe nAycalep conpose ndat;Bitems Buch cate to

the optic . n exanpl e
enbodinen?g bﬂ%ﬁﬁéﬁﬁﬁ$§ &ﬁ%@ ?egﬁ #ﬂﬁ% %8§£ Bﬁ%é g@ﬁ% ag sr%Mm in

Fi gure 5) didgwykzmerr]]d:pﬁﬁilaglasm auxuiaaylllf@adevdne m&&mdmmn'sedetemaemb@gus 01;] t he
canera an t on the near surface 96 i canera node, the
ons 76 CHIFTE BRGGHSP VB2 SoMBRT EHE LR T e o I EHRAETD f ocus on
further objg&fsfem!in sone enbodi ments, the backlight 46 may also be used in
canera nmode i'n I ow [ight conditions. In one embodi nent, sel ect node nodul e
110 i s col@02flr eldhe seriedggrt 00 hig nwadldingamabiv bavaplemantedined erponal

dependi ng t h 91.
[0040] F Sate! FRis @R Bhe i Fledtbn BV BEWREH R AEN Aty
process caruseed desktob\conguterainobshovarduhay bé 2earelnedbutds o optienadl e

oer o< nByBh et SigB wt ShBRub Sad3¥ Rt ol S5 Snombnea " saetor o
rate (typigalyy aﬁ%&%é#hélché\ﬁ'bé éraémﬁva@eeppmleﬁ)andﬁwuﬁ ex@nﬁemé esents the
processing of "a single image frame. As indicated in step 202, the device 10
is configured to capture an inmage, and as indicated in step 204, the inmage
is then filtered using nethods known in the art to, anong other things,

shar pen contrast and adjust brightness. In navigation node the col or
capacity and full resolution of the capera 44 is not required, thus to
accommodate for the limted processing”“resources that nobile devices
typically have, in an exanple enbodinent the filtered inmage is converted to
a sharp contrast black and white or grey scale imge, and then reduced in
resolution by, in various enbodi ments, conbining pixels into clusters
and/or dlscardlng selected plxels as |nd|cated in step 206 By way of

o o o o N Y L o Y



[ 0046] In sone enbodi nents where canera and scanner nodes are not required,

a low resolution optical sensor may be used in place of canera 44. In sone
enbodi ments, the lens 76 nay be renovable such that it can be replaced with
a lens adapted specifically for the node that the device 10 is operating in
for exanple a different |lens could be used for navigation node than for
canera node. -12 [ 0047] The above-descri bed enbodi nents of the present
invention are intended to be exanples only. Alterations, nodifications and
variations may be effected to the particul ar enbodi nents by those skilled

in the artapddilltiedlof depaética 90 by pRovidiag ISR rMBatIbN er sofeats duwnivddsch 1S
defined b the cl ai nB aE)hended hereto. -13 VHAT IS CLAIMED I'S: A nobil e

devi ce (18 devirgpt( sthethan thequg %Bﬁem}‘ma processor (38) and associ at ed
menory hogﬁﬁ@; %&H&iﬁ H?‘@er&'nﬂnmgé{tlc(n%@ubsgstghﬁm &a ﬁﬁfh%? Bo@éhemoused

within th responsive to si fromth rocessor (38); and
a col or efrabimey mogueﬁ@wmuomaMetheﬂemd 1t0c;artd1@ nhsyﬁiemS(m) f or

bt asens gt PeacEs Wi (RAF o eeRE Atk B St ha BlickRoEs S Wy act er sed
in that tbgbgietdnsd0(M4) incheleunteinfraraaeddvid amamted citdudls srmsoci ated with

the processor for convertin he col qQr | mge nal s |n o |l ower resolution
bl 2k andCRRPORSTELE EbeIRGTSh SaaaR EATIPRE oA KU e bl ack. and- whi ¢ &

i mage si 9E@ﬂn&unﬁ:&ﬁr@h%\Fl!hvﬁm"lﬁr\fyﬁéﬁéﬁle@gfr%% drideddVided. PREYIe(IER)10aREy @
reference surface (96) and noving a pointer (84) on the display screen (22)

based on ba& hpndbeld desMica.el ati ve novenent. 2. The device of claimi1

char act ot ipby| ythigks HGIORLATY 8s T StlebufiRBifcAoatifiguCcessi ve

i mges ca d by e camnera pre rmne apture rate to

det er m nepacketidata netwadrk,gelgl Mnbitdxrsrtcﬁrm&a'aﬁd“emh[dhqnfrovmmm of the main
body (70) relative to the reference surface E, and noves,_ t he gor nt er
(84) on t Revelpgplianobie derices 9. givwghdicquid BENY ORSTYPSSPTWIRIESi rect i on,
di stance ed. 3. The device of clains 1 or 2 characterised in that

t he devi cee?‘io?@further includes a canera nodule (114) associated with the
processor [QEW] With tefefsinagitefigunes 2« iniae examplpeembadiment.dhepl ay screen

(22)) the SRR EEna Sl iddhsathdlie QRO LRI Arft ARhrbel ng

sel ectively e capture ayed on the
di spl ay serstia maha body case A0nthat isrocksfiguted mbeibe!dorertr(drﬁé oramb hdradspoi nt er

(84) 10 beHTRYSS ades 0SS 7 Hhe Wast BB AP InclLid & RESIGhot Endwhifyg 9! on
that it can be secured to a user's belt or pant’s top, or it may be used in
conjunction with a soft case (not shown) that can be mounted to the user’s belt or
pant’s top and into which the mobile device 10 can be inserted for carrying.
Mobile device 10 will typically be small enough {o fit inside a standard purse or
suit jacket pocket. The screen 22 is visible from the front of the device 10, as is
keypad or keyboard 32. The keyboard 32 includes buttons or keys 90, 92
positioned to be actuated by the thumbs or fingers of the user. In the illustrated
embodiment of Figure 2, the keyboard 32 has relatively few keys, however in
some embodiments, the keyboard 32 includes 26 or more al‘phanumeric and
control keys. As seen in Figure 4, the case 70 includes a substantially planar
back wall 72, which has an opening 74 provided therethrough. A lens 76 covers
the opening 74, behind which camera 44 and backlight 46 are located.

{0031] As seen in Figure 5, in an example embodiment, the camera 44 and

backlight 46 are secured to the back of a printed circuit board 94 that is mounted



-14 4. The device of claim3 characterised in that the device (10)

I ncl udes a scanner nodule (116) associated with the processor (38) for, in
a sel ectabl e scanner node, converting the inage signals received fromthe
canera (44) into al phanuneric data. 5. The device of any one of clains 1 to
4 characterised in that the device (10) includes user interface keys (90, ’
92) positioned on a front side of the main body (70) for providing input
signals to the processor, the canera (44) being fixed to the main body (70)
for capturing imges |ocated behind a back side (72) of the main body. 6.
The devi cgithih thé aiaih bod 8ase T @.rlh S@cexampld @mbodimertiiesprirgedioivagd wi thin the

mai n body, and positioned, behind a | ens covered eni 74) provided
t hr ough abﬁ?@ﬂjlgo‘loqls? REPRR{fS2i8eg) some qfrsise@é'”\'ﬁrj@r%ﬁa'& eﬂg ONl¢har acterised in

that the E&ﬂBﬁﬁer&éﬂ?tHédé%d@i@"ﬂﬁé (EH?HéFaQﬂ |h8IuHE§aH%ipﬂc£l0ééY|sén7@8 tha§. The

device of any one o | ai ms characterised in he device is a

handhel d ftace@ |Ief§376:f§mmﬂndag reﬂe@tefbhghtéoo flagretirogg Td@rﬁﬂﬁkli@!ﬁﬁﬁidﬁs
sub-syste nal s
wth i P SRR piiBaRE IR o e Brsiten et QBndOE 2
navi gati(gwhhﬁtlﬂredemwhe%badbfd @tmahmrtsionGBdew ce (10) having a display
screen t hod ingc st e a) fixi a_high resolution
col or enaﬁi“é”a5 Mé‘“@d@)’vﬁoﬁ Wgen%'?ffi ’ﬁaﬁ(tl?)é‘“lﬁ éﬁﬂgﬁpg %e%jr(ZZ) (b)
di spl ayi ngofpareapphit SRihsiBy t'hbtaére(@éaed)anfohﬁe@bsi@bam Willl ©gBtHe? ®ith and (c)
capturing successive imges of a reference surface (QG%Mhrou h the canera

(44): andoperating sesteseed.imptementgrephieal user inkifasrgs shatdigpiayext 82
and/or graphics 80 on the screen 22, along with a pointer 84 or other on-screen
indicator that a user can selectively position on screen 22 to navigate among
displayed selectable text and/or graphic images that represent data or
commands. According to embodiments of the present invention, camera 44
functions, in various modes, as a user input device for controlling the movement
of on-screen pointer 84, as a camera for capturing still photo or video images,
and as a scanner, among other things. The device 10 includes as one of the
specialized software applications an optical interface engine 60 for processing
signals received by the microprocessor 38 from the camera 44 in the manner
described below. All or parts of the optical interface engine 60 could, in various
embodiments, be integrated into the operating system 54 and/or other
specialized applications 58. In some embodiments some of the optical interface
engine functions could be implemented in appropriately configured hardware.
[0033] Figure 6 represents various modules of the optical interface engine 60
according to example embodiments of the invention, which are associated with
operating modes of the camera 44 when it is active. More particularly, navigation
module 112, digital camera module 114, and scanner module 116 are associated
with an optical navigation mode, a digital camera mode, and a scanner mode,
respectively. In various embodiments, the camera 44 can be configured to have
fewer or greater than three operating modes. In optical navigation mode, the
received images from the camera 44 are used to control on screen navigation, as

will be explained in greater detail below.



(d) converting the successive inmages into | ower resolution grey scale

| mges; -15 (e) conmparing successive grey scale inages to determ ne a

rel ati ve novenent between the canmera (44) and the reference surface (96);
and (f) noving the on-screen pointer (84) on the display screen (22) based
on the determ ned novenent. 10. The nethod of claim9 characterised in that
in step (e) a direction of the relative novenent is determned, and in step
(f) the on-screen pointer (84) is noved in a sane direction as the

determ ned direction. 11. The nethod of claim9 characterised in that in

step (e) H034] edi Higitaldanidra medatthy eamereddatis & slebevartioagdl, digitd i n step
(f) the on-screen pointer 84? is nmoved in an SP osjte direction as the
det er m nefPAPTEe CAPIYHNY £oloutalll RRAtAJMages e diokalo/idepimpaas, WO, AMONHat t he

met hod i ngeflfiingy, RBA HefsteRUeE! iAg IRy RN mBdrE 88 thedddvidesio, TRslfe
operation and a second node of opération, wherein in the first node of

oper at i onoBthspscreen 28oarid yenfras ip@gediiemaveaiite watvark §0ite ardestisaliaind node of
operationadéljasgl ace of steps (b) to (f), the follow ng steps are performned:
(g) capturing at |east one inmage through the canera (44); and (h)

di spl ayi n[p035] epm esanicaimarie, die tdraca 44 Basieddo ecomypiize iathgesage on t he

representing alphanumeric data and convert the captured images into digital
alphanumeric data. For example, in one embodiment, scanner mode has two
sub-modes, namely a barcode scanning mode and an optical character
recognition mode. In barcode scanning mode, the camera 44 is used to read
barcode information that is then converted by device 10 to a numeric or
alphanumeric value that can, among other things, be stored in memory of the
. device 10, displayed on display 22, and/or transmitted over the network 50 to a
| destination address. [n optical character recognition mode, recognized
alphanumeric characters in scanned images are, among other things, stored in
memory of the device 10, displayed on display 22, and/or transmitted over the
network 50 to a destination address. Optical character recognition mode can be
used to scan contact information from business cards to an electronic address
book, for example.
[0036] A select mode module 110 implements a select mode process for
selecting among the camera operating modes. In one embodiment, during select
mode process, the user is presented with an on-screen list of the various modes,
from which the user can select a desired choice using keyboard 32. In other
embodiments, the select mode process is configured to automatically choose
between at least two camera modes based on the images that the camera is
currently capturing. For example, when the captured images indicates that the
camera 44 is within a threshold distance of a surface 96, navigation mode is
selected, but when the camera 44 is further than the threshold distance from a
surface 96, the device 10 automatically switches into a digital camera mode.
[0037] !n one example embodiment, {o facilitate its use in multiple modes, the

optical sensor 78 is a charge coupled device (CCD}) having a relatively high



di splay screen (22). 13. The nethod of claim 12 characterised in that the
nobil e device is a wreless communi cation device in communication with a
wirel ess network (50), the nmethod including, after step (h), a step of
transmtting a representation of the at | east one captured i mage over the
wirel ess network (50). 14. The nethod of claim9 including selecting
between a third node of operation wherein in the third node of operation in
pl ace of steps (b) to (f) and steps (g) and (h), the followi ng steps are
performed: (i) scanning at |east one inmage through the canmera (44); and -16

Q recogniesohgioheptieshiy edlbossnsitfveaBpwaystetondimitiag exbamipke, thd Sénsok he
scanned i?age and converti n ihe reco ni sed represer&)i]I tions into
al phanumef$ Eog! Mgtaer@oluilg Hﬁ@?tl pixelse BpRYGE Inyer eeseutiRNbody ( 70) ;

a processeéndo%ér@u%ﬁﬁ%%ﬁ\@éﬁgomy ﬁﬁm{%’eﬁé{'ms%aﬁa%ler@'ca teey (70); a

di splay screen (22) housed wthin the main body (70) and responsive to
si gnal s f pugeeshive fapessydmages) a pedeptmioad f@m\%mr gerondcapbde ratet he mai n

body { 70) il I S SERRRIYS, ERGRRRA AL 0y LaDRB3A 97! ©

r epr esent e captured I hages processor( ackl i ght
(46) fi xechdde dcherding to émblqd:(n‘é@is afttha drventibh evilbpdw dml d@enbmﬂ i gé}aterand a

navi gati o ule (11 at ed €sSso f

The. P mmoedeRiniian S cEMAITRG: whebdue daviER J07 ibamtoaion 008 3hE) ot Ve
novenent QeiMRsds fHaeldWdeM PRbheddithath hahas 66 ifatté basie 7L Y6 iheadslicgvi ng a
poi nter (84) on the display screen (22) based on the determ ned relative

novenent , 10 iareiitvely dese foa switce ¥ 16 &nrcanbadimngk sheadedsr 10 28n bovabl e
relative T'\QIdt {J%n@‘ﬁa B2itfs B Ghek ﬁﬁﬁsclj Bﬁﬁw@‘?%@d%sfthé%fe etéd?f&cé?)?w?b(:h the

| ens (76) ocate inalineo he optical sensor

second poﬁwetdeymce 10 ishinoted, libe havigaﬁdtﬁpnadslm’btz ﬂscomf igaredrio tiaek ) thropighf s ght
of the Op%ér%%lra 3&?'}?‘8 rrr(cﬁlé}a)ment of the device 10 relative to surface 96 and based on
the tracked movement move the on-screen pointer 84. For example, with
reference to Figure 2 and the X-Y reference axis 86, movement of the device 10
relative to the X axis a set distance results in movement of the on-screen pointer
84 in the same direction by a scaled distance. Similarly, movement of the device
10 relative to the Y axis a sef distance results on a movement of the on-screen
pointer 84 in the same direction by a scaled distance. When the on-screen
pointer 84 is positioned at text or graphics (such as an icon) that the user desires
to select, the user presses a control key such as key 90, for example to indicate a
selection. In some embodiments, the movement of on-screen pointer is in the
opposite direction of the actual movement of the device 10 — for example,
movement of the device 10 in the negative X direction results in posit'ive X
direction of the on-screen pointer, and so on.

[0039] [n an example embodiment, in navigation mode, the backlight 46 is
activated fo provide incident lighting 98 onto surface 96 that is reflected to
camera sensor 78. The backlight 46 can be a light emitting diode (LED) or other
lighting device, and be operated in a pulse mode to conserve battery powet. [n
some embodiments, the navigation module 114 is configured to pulse the
backlight 46 only if the camera 44 senses insufficient light to otherwise operate

properly. As seen in Figure 5, in the illustrated embodiment, the lens 76 has a



16. The device of claim 15 characterised in that the device includes a
sensor (91) operatively connected to the processor for determning if the
lens (76) is in the first position or the second position. 17. The device
of claim 16 characterised in that the device further includes a canera

modul e (114) associated with the processor (38) for displaying the captured ~

I mges on the display screen (22), the canmera nodule (114) and the
navi gati on nodul e (112) being selectively operable to cause the captured
i mges to be -17 di spl ayed on the display screen (22) in a canmera node of

the devi cmsaadgléhlepoﬁmmwcdrﬁ’rghretdotobﬁre@wm ogrfraie tieebadiightd®dn the captured
i mges in a na The device of claim 17 characterised in

t d
that the H%P\ﬁraﬁf 8&9%%8@&?&9 %@I%’E’t%&on‘f\exr%%é% 1 RS SBEP™{Ng )
det ecti ngj; Hial‘botd}?cdrﬁé\*‘é def8or 78, inar Bﬁarﬁhﬂésém@&ﬁhkhp'i‘hélﬁs"ﬁﬁ&e' n the

canera node is selected in response to the sensor (91) detecting that the
| ens (76) slickablmmpheteﬁewmtrsdﬁ 89 tonmedan thﬁen%@e'péec)\cﬁr bagl 78weicbthall ai ns 15

to 18 Chaé%%&?&ér?&ﬂpi ‘PorEE?éia Er?aél?cﬁ#wgﬁi n)éf}%]éébgﬁé? 5 88 b Q@ frRG8n&ous (90,

92) positioneéd on a ron providing inpat signals
to the pr mmalsetdmi ayitof ted lirseofssite dfdbarkiight |4§ afndxmlnéna seheomzs. A body for

capturing i nmages ated beh ck side f th main b . 20. The
Govi ce. of PIARGH v Serder b8 (pgcgBinBhation PAEYR B IBoTERRD: co i o a
handhel d e BlcRSEro6848HH BB &S iridiitiie €S HeCEDtICAPINKHARE ehghft B0l Hedatatihsof

sub-system (11 %6connect ed to the processor for exchangl ng signals wth a

wi rel ess Hetl@ps K6(W@N exampleembasimppb thssless 7638)ocated ingherslosed devi ce,
w LA .t nEe o R e O e e B R T The i
body ( 70) iraprove dspfmcss métheoca;hqaedrﬁi Backlighthon theowas sorfage389.; Inaligitapt i cal
ot ovi di ng ARG CRGihPdehLry BB R arered il R PR Do o thes
processor t3fpia & feouRoA furiiitlobjdclsl 4 samemthibddithents, thed backigrcasary. (38) for
di splayi nglstc)ri)ee used in camera mode in low light conditions. In one embodiment, select

mode module 110 is configured to toggle between navigation mode and camera

mode depending on the location of lens 76 as detected by proximity switch 91.

[0040] Figure 7 shows a block diagram representation of a navigation process

carried out by navigation module 112 according to example embodiments of the

invention. During the navigation process, the camera 44 periodically captures

images of the surface 96 at a predetermined capture rate (typically measured in

frames per second). Figure 7 represents the processing of a single image frame.

As indicated in step 202, the device 10 is configured to capture an image, and as

indicated in step 204, the image is then filtered using methods known in the art

to, among other things, sharpen contrast and adjust brightness. In navigation

mode the color capacity and full resolution of the camera 44 is not required, thus

to accommodate for the limited processing resources that mobile devices

typically have, in an example embodiment the filtered image is converted to a

sharp contrast black and white or grey scale image, and then reduced in

resolution by, in various embodiments, combining pixels into clusters and/or

discarding selected pixels as indicated in step 206. By way of non-limiting

examples, in various example embodiments, the resolution of the image is

-10-



captured i mages on the display screen (22); and a navigation nodule (112)
associated with the processor (38) for receiving the i mage signals and
determ ni ng, based on the inmge signals, a relative novenent -18 bet ween
the main body and a reference surface (96) and noving a pointer (84) on the
di splay screen (22) based on the determ ned relative novenent, )
characterised in that the device includes a sel ect node nodule (110)
associated with the processor (38) for selecting between a canera node and
a navigation node, wherein in said canera nodule is active in said canera
nmode and wilﬂeﬂwbgemhMylmdtéa@!dt@namhgeeublmasaiZberwpgatsimrﬂﬁrmdes 22. The

device of cl ai racte I.sed in t the ce further | udes a
ans. (76) PEGaBID I AbPyEsOBtDRe Cap PO e Ukt SHOp a7 SEORGURPLSI 1 o0
posi tion bﬁxﬂggﬁgcﬁtﬁél hffes(76) is located in a line of sight of the
optical sensor 4) and a second position in which the lens (76) is not

| ocat ed i [POdig |Asn@da§ate§ugﬁtep020& e epavesied inegsde thessfioredria anher ei n sai d

| ect d d
ool oot  ToeRN] Frd Qlch S, K RBrpaldl GATBRRAERERADS S21d |
of claim Qacwlsaﬁvadmagdasetk indictdthin stdye 2¢i@\ihe starad lconesrterd iseapeds (91)

oPet o VoLl SRS e e B Rl Mt AR BT T

nodul e (1#d1tiveSdisanee it Yige Hovieahd heenseVed Slidcd thedttecddifg Mg anaf ¢l aim 21
characterised in that said select node nodul e (110) recelves said captured

i mages anthegdiragtinn vé elathesmavepst: Jaisdntoapaliee & thep desslaigibinkrrelaied
optical W@heﬁuﬁ%n S (?mébo?dlhgfeﬁgg 'a‘f'ld%s)t Frﬁhédt@dﬂr?st%ﬁfz‘?ﬁence surface

(96), and ereln sa el ect no ul'e (110) automaticallTy selects

bet ween s{it#2ja\Bysay ohnomstimiisigdxsaiple camedidieddiictrrd balgarptbm ean be

determ natu"sgd to process the converted, low resoiution images fo determine dX and dY. In
this algorithm, motion is detected by locating the zero-crossing edges of images
and determining their appearance or reappearance in sequential images.
Common features between two'sequential images are identified to determine the
distance between them. This information is then translated into X and Y
coordinates. The speed of movement is also calculated based on the image
capture rate (which is a known value) and the calculated distance moved
between images.
[0043] As indicated in Step 214, the on-screen pointer 84 is moved based on
dX and dY. In one embodiment, the direction that the on-screen pointer 84 is
moved corresponds fo the calculated direction of movement of the device 10. In
another embodiment, the on-screen pointer 84 is moved in the opposite direction
of the movement of the device 10. The distance the on-screen pointer 84 is
moved is a scaled value of dX and dY, with the scaling factor depending on the
movement distance and speed. Steps 202-214 are repeated continuously while
the device 10 is in navigation mode. Once the pointer 84 is in a desired position,
the user uses one or more predetermined keys 92 and 90 for selection and
control functions. In various embodiments, some of the steps of Figure 7 are

omitted and/or performed in an order other than as shown.

-11-



25. The device of any one of clainms 21 to 24 characterised in that the
device is a handheld wi rel ess conmuni cati ons device including a
conmmuni cati ons sub-system (11 ) connected to the processor for exchanging
signals with a wireless network (50) and with the processor (38). -19 26.
An on-screen navigation nethod for a nobile conputing device (10) having a
di splay screen (22), the nmethod including steps of: (a) fixing a canera
(44) for novenment with the display screen (22); (b) displaying an on-screen
poi nter (84) on the display screen (22); and (c) capturing successive

i mges of [(044pf Fhasdewiiusd agmreiafed thht legiresdra invamtion alld4s anameboard
characterised in that,the nethod includes steps gd automatically
sel ecti ngCEHB?We‘% 006 Hgeas ?Bﬁ"rﬁ?ﬂ%e%ﬂﬂ‘”%a%hg?"éc%’a in said

navi gat i OQmEBQi‘?nerﬁé) TREChR@rS Y8 SERTANA ih Wénttlécéi%hgﬁmrﬂgn thd BA&K dive _
movenment between the canmera (44) and the reference surtace (96); and (f) in

sai d navi @@tdeymaﬁﬂj@ndrtbeldﬁglceﬁé! hﬂﬁl@ﬁ@@@hcww affonsgdfherdhan e di spl ay
screen (2 Y/ claim 26
character g%a'ﬁ %tﬁ&prtngﬁtl %I&t ?]th% \éut o&%heﬂl% e P Faa%g [ ﬁ udes

det erm ni Imgatddefahag oatwanasrand ﬂ)e hwmiar@SE,ed;Lmhlthet auset’r@rcmng&te(ow) bet ween
a first p05|t|o I n whi t he ocated in a t of
the camer FOVHg)Ng mlrgoggwnrbaraogrlﬁglgﬁﬁrﬂbﬁmrtﬁetﬁ%bq@'ﬁlsar?ggy]Ngyﬁ%)t | ocat ed
in the |iRgnAimitiigddtandile ! FiguPEBRGwS 44ont 2w diehamdtud defice 1eom 27
characterised in that said step of determni n%the E05|t|on of said |lens

(76) i ncl aeegsdingdeiappingr gmhogiaentialdhe lvenisn. manghe cq¥0is 29. The
met hod of l; Eeaévg@ aﬁ&ﬁé\}e?%‘?% éﬁ?as%?hah&%uefde% %@tmaaaé%
e ased up et her

selecting 1 nc udes t erm ni ng, on sard captured inages,
sai d canettanfagtivizdedDMERTY kelybestdotekt th whizhaaniaraddds ladateds mod thair f ace

e R (e M b I M e

char act er bg@detdhd Eade pdraoma Db dshtfdie phetallynaburstes together. Second case
portion 106 houses display 22, and the first case portion 104 houses the
keyboard 32, which is configured for thumb typing. In handheld device 100, the
lens 76 for camera 44 and backlight 46 is provided through opening 76 on the
front of the first case portion 104. The camera 44 faces the same direction as the
keyboard 32 for detecting relative motion of a user's hand or thumb over the
keyboard surface of the handheld device 100.
[0045] In some embodiments, the camera is pivotally mounted to the case of
the handheld device such that it can be rotated to face in a direction desired by
the user for navigation purposes. By wéy of example, a pivotally mounted camera
44 and backlight unit 108 are shown by dashed lines in Figure 8. The camera 44
and backlight unit 108 may be detachable from case 102.
[0046] In some embodiments where camera and scanner modes are not
required, a low resolution optical sensor may be used in place of camera 44. In
some embodiments, the lens 76 may be removable such that it can be replaced
with a lens adapted specifically for the mode that the device 10 is operating in —
for example a different lens could be used for navigation mode than for camera

mode.
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steps of, in said camera node, capturing at |east one inmage through the
camera (44) -20 and di splaying a representation of the at |east one
captured i nage on the display screen (22). -21
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WHAT IS CLAIMED iS:

1. A mobile device (10), comprising:

a main body (70);

a processor (38) and associated memory housed within the main body (70),

a display screen (22) housed within the main body and responsive to signals
from the processor (38); and |

a color enabled high resolution camera (44) fixed to the main body (70) for
capturing successive images and providing color image signals representative of the
captured images to the processor (38),

characterised in that the device (10} includes

a navigation module (112) associated with the processor for converting the
color image signals info lower resolution black-and-white image signals and
determining, based on the black-and-white image signals, a relative movement
between the main body (70) and a reference surface (96) and moving a pointer (84)

on the display screen (22) based on the determined relative movement.

2. The device of claim 1 characterised in that the navigation module (112)
compares the successive images captured by the camera (44) at a predetermined
capture rate to determine a relative direction, distance and speed of movement of
the main body (70) relative to the reference surface (96), and moves the pointer (84)
on the display screen (22) based on the determined relative direction, distance and
speed.

3. The device of claims 1 or 2 characterised in that the device (10) further
includes a camera module (114) associated with the processor (38) for displaying
the captured images on the display screen (22), the camera module (114) and the
navigation module (112) being selectively operable to cause the captured images to
be displayed on the display screen (22) in a camera mode of the device (10) and the
pointer (84) to be moved on-screen based on the captured images in a navigation
mode.
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4, The device of claim 3 characterised in that the device (10) includes a scanner
module (116) associated with the processor (38) for, in a selectable scanner mode,

converting the image signals received from the camera (44) into alphanumeric data.

5. The device of any one of claims 1 to 4 characterised in that the device (10)
includes user interface keys (90, 92) positioned on a front side of the main body (70)
for providing input signals fo the processor, the camera (44) being fixed to the main

body (70) for capturing images located behind a back side (72) of the main body.

-7 6. The device of claim 1 characterised in that the camera is housed within the
main body and positioned behind a lens covered opening (74} provided through a
wall of the main body.

7. The device of claim 1 characterised in that the camera (44) is pivotally
mounted to the main body (70).

8. The device of any one of claims 1 to 7 characterised in that the device is a
handheld wireless communications device including a communications sub-system
{11) connected to the processor (38) for exchanging signals with a wireless network
(50} and with the processor (38).

9. An on-screen navigation method for a mobile computing device (10} having a
display screen (22), the method including steps of:

(a) fixing a high resolution color enabled camera (44) for movement with the
display screen (22);

(b) displaying an on-screen pointer (84) on the display screen (22); and

(c) capturing successive images of a reference surface (96) through the
camera (44);
and characterised in that the method includes steps of:

(d) converting the successive images into lower resolution grey scale images;
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(e) comparing successive grey scale images to determine a relative
movement between the camera (44) and the reference surface (26); and
(f) moving the on-screen pointer (84) on the display screen (22) based on the

determined movement.

10.  The method of claim 9 characterised in that in step (e) a direction of the
relative movement is determined, and in step (f) the on-screen pointer (84) is moved
in a same direction as the determined direction.

11.  The method of claim 9 characterised in that in step (e) a direction of the
relative movement is determined, and in step (f) the on-screen pointer (84) is moved
in an opposite direction as the determined direction.

12.  The method of claim 9 characterised in that the method includes steps of
selecting between at least a first mode of operation and a second mode of operation,
wherein in the first mode of operation steps (b) to (f) are performed and wherein in
the second mode of operation, in place of steps (b) to (f), the following steps are
performed:

(g) capturing at least one image through the camera (44); and

(h) displaying a representation of the at least one captured image on the

display screen (22).

13. The method of claim 12 characterised in that the mobile device is a wireless
communication device in communication with a wireless network (50), the method
including, after step (h), a step of transmitting a representation of the at least one

captured image over the wireless network (50).

14.  The method of claim 9 including selecting between a third mode of operation
wherein in the third mode of operation in place of steps (b) to (f) and steps {g) and
(h), the following steps are performed:

(i) scanning at least one image through the camera (44); and

-16 -



100 100 100<109%& ()-H 10%0& ()-. 10%0& ()-. 10%<& ()-.flhiiiiikkkbC3A
1000<109& () -10%& ()-4 100 100 1000<109%& ()-H 109%& ()-Z. H

10908 () - Z. kkk+k_kkl I mKbC8A 100 H! 109008 () -! 10%&' () - HC10%8&' () - CL0%

- & ()-s109%0& ()- 100 10 mp rrrrraVK@A 10 100 100

1000<109%0& ()-."10%0& ()-Z #! 109%0& () -!p! 10%00& () -310%0& () -rr

(j) recognizing representations of alphanumeric characters within the scanned

image and converting the recognised representations into alphanumeric characters.

156. A mobile device, comprising:

a main body (70);

a processor (38) and associated memory housed within the main body (70);

a display screen (22) housed within the main body (70) and responsive to
signals from the processor (38);

an optical sensor (44) fixed to the main body (70) for capturing successive
images and providing image signals representative of the captured images to the
processor (38);

a backlight (48) fixed to the main body (70) adjacent the optical sensor (44);
and

a navigation module (112) associated with the processor (38) for receiving the
image signals and determining, based on the image signals, a relative movement
between the main body and a reference surface (96) and moving a pointer (84) on
the display screen (22) based on the determined relative movement,

characterised in that the device includes

a lens (76) movable relative to the optical sensor (44) between a first position
in which the lens (76) is iocated in a line of sight of the optical sensor (44) and a
second position in which the lens (76) is not located in the line of sight of the optical
sensor (44).

16.  The device of claim 15 characterised in that the device includes a sensor (91)
operatively connected to the processor for determining if the lens (76) is in the first

position or the second position.

17.  The device of claim 16 characterised in that the device further includes a
camera module (114) associated with the processor (38) for displaying the capiured
images on the display screen (22), the camera module (114) and the navigation

module (112) being selectively operable to cause the captured images to be
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displayed on the display screen (22) in a camera mode of the device and the pointer

{84) to be moved on-screen based on the captured images in a navigation mode.

18.  The device of claim 17 characterised in that the navigation mode is selected
in response to the sensor (91) detecting that the lens (76) is in the first position and
wherein the camera mode is selected in response to the sensor (91) detecting that
the lens (76) is in the second position.

19.  The device of any one of claims 15 to 18 characterised in that the device
includes user interface keys (90, 92) positioned on a front side of the main body for
providing input signals to the processor, the optical sensor (44) being fixed to the
main body for capturing images located behind a back side (72) of the main body.

20. The device of any one of claims 15 to 19 characterised in that the device is a
handheld wireless communications device including a communications sub-system
(11) connected to the processor for exchanging signals with a wireless network (50)
and with the processor (38).

21. A mobile device, comprising:

a main body (70);

a processor (38) and associated memory housed within the main body (70);

a display screen (22) housed within the main body (70) and responsive to
signals from the processor (38);

an optical sensor (44) fixed to the main body (70) for capturing successive
images and providing image signals representative of the captured images to the
processor (38);

a camera module (114) associated with the processor (38) for displaying the |
captured images on the display screen (22); and

a navigation module (112) associated with the processor (38) for receiving the

image signals and determining, based on the image signals, a relative movement
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the display screen (22) based on the determined relative movement,

characterised in that the device includes

a select mode module (110) associated with the processor (38) for selecting
between a camera mode and a pavigation mode, wherein in said camera module is
active in said camera mode and said navigation module is active in said navigation
mode.

22. The device of claim 21, characterised in that the device further includes a lens
(76) movable relative to the optical sensor (44) between a first position in which the
lens (76) is located in a line of sight of the optical sensbr (44) and a second position
in which the lens (76) is not located in the fine of sight of the optical sensor (44), and
wherein said select mode module (110) selects between said camera mode and said
navigation mode based upon the position of said lens (76).

23. The device of claim 22 characterised in that the device includes a sensor (21)
operatively connected to the processor for determining if the lens (76) is in the first
position or the second position, and wherein said select mode module (110) is

responsive to said sensor (91).

24.  The device of claim 21 characterised in that said select mode module (110)
receives said capiured images and determines, based upon said captured images,
whether said optical sensor (44) is within a threshold distance from a reference
surface (96), and wherein said select mode module (110) automatically selects
between said navigation mode and said camera mode based upon said

determination.

25. The device of any one of claims 21 fo 24 characterised in that the device is a
handheld wireless communications device including a communications sub-system
(11) connected to the processor for exchanging signals with a wireless network (50)

and with the processor (38).
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(a) fixing a camera (44) for movement with the display screen (22);
(b) displaying an on-screen pointer (84) on the display screen (22); and
(c) capturing successive images of a reference surface (96) through the
camera (44);
and characterised in that the method includes steps of:
(d) automatically selecting between a navigation mode and a camera mode;
(e) in said navigation mode, comparing successive images to determine a
relative movement between the camera (44) and the reference surface (96); and
(f) in said navigation mode, moving the on-screen pointer (84) on the display
screen (22) based on the determined movement.

27. The method of claim 26 characterised in that said step of automatically
selecting includes determining whether a lens (76) movable relative to the camera
(44) between a first position in which the lens (76) is located in a line of sight of the
camera (44) and a second position in which the lens (76) is not located in the line of
sight of the camera (44).

28. The method of claim 27 characterised in that said step of determining the

position of said lens (76) includes receiving a signal from a proximity sensor (91).

29. The method of claim 26 characterised in that the step of automatically
selecting includes determining, based upon said captured images, whether said
camera (44) is within a threshold distance from a reference surface (96), and
automatically selecting between said navigation mode and said camera mode based
upon said determination.

30. The method of claim 26 characterised in that the method further includes

steps of, in said camera mode, capturing at least one image through the camera (44)
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and displaying a representation of the at least one captured image on the display

screen (22).
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