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THE I NVENTI ON [0001] The present invention relates to user interfaces for“"Ll
nobi | e devices. [0002] Mobile devices, such as personal digital assistants
and messagi ng enabl ed communi 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-in- cameras. Such phones allow i mages taken by the canera
to be displ aquommsm\qemmmr@n SOREEN QRFIGARMNAVIGATIEN | y transnitted
as dlglta! ntegrated canera as an input interface
for a nbHY has been proposed, whereby i mge

i nf or magg amf W@ér@&&%r%oh%l%%v@rds%dzrtt@rfaé@fbr gibicaiviscan be used as
a phone™n I'nternet address, or mail text to support calling,
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ypi cal'l such conpact devi ces
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range of input interfaces for on-screen navigation is typically more limited for

such compact devices than for larger devices such as laptop and desktop
computers. Rather than using optical or roller ball mice, touch pads, or joysticks
to move an on-screen pointer or cursor, navigation control on handheld devices
typically relies on a directional keypad, a stylus, and/or other input devices such
as a thumbwhesel.

[0004] Thus, there is a need for an alternative input interface for on-screen

navigation in mobiie devices.

SUMMARY OF THE INVENTION
[0005] According to the present invention, an on-board optical sensor on a mobile

device is used to detect relative movement of the device and a reference surface,
and move an on-screen pointer accordingly. In some embodiments, the 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




the main body, a display screen housed within the main body and rgfpggshyﬁ'
to -1 signals fromthe processor, an optical sensor fixed to t he haih body
for capturing successive images and providing i mage signals representative
of the captured inmages to the processor, and a navi gation nodul e )
associated with the processor for determ ning, based on the inmage signals,
a relative novenent between the nmain body and a reference surface and
noving a pointer on the display screen based on the determned relative
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DESCRI PTI ON. OF THE DRAW NGS [ 0009] Enbodi nents of the present invention
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on the determined movement. -
[0008] Other aspects and features of the present invention will become
apparent fo those ordinarily skilled in the art upon review of the following
description of specific embodiments of the invention in conjunction with the
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 1is a block diagram showing a mobile device to 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;




-2J3 2 FEB 2C L [0015] Figure 6 is a block diagram of operati ng 7n§ggl es7 -
ceordini

associ ated with operating nodes of a canera of the nobile device a df :gé

to enbodi nents of the present invention; [0016] Figure 7 is a block

di agram showi ng an optical navigation process according to enbodinments of °

the invention; and [0017] Figure 8 is a front view of a nobile device
according to anot her exanple enbodi nent of the invention. [0018] Like

ref erence nunerals are used throughout the Figures to denote simlar

el ement sogrE] gl @R a BETRIHRPESCReRIiNgNbOGE9 hsRedistetiwith now to the
drawi ngs, Figure 1 is a block diagramof a nobile gqevi e 10 toé):ﬁhich t he
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enbodi ma.p% retsgfjt mggli]tlkﬁ].devi ce 10 is a handheld two-way nobile

communi ca Pon evi ce having at |east data and possibly al so voice

corrmg_n: e 16]n Fogrebi Isi a blesk diagram shoaing an epbieeinayigalion REOERsSi ce 10 has the
capability to co | cat 1 GO ter systens on the Internet.
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enbodi npge £7]t Meigdevs kea fdnmegwld candbitadedeerancardingdo adether examphal ti pl e-
node comruni ¢ati on devi ce .configured for both data and voi ce comuni cati on,
a mobi | @rﬁt&dérﬁﬁﬁh‘éf,th%”?yﬁﬂt‘?%ersonal digital assistant) enabled for wireless
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things. I n various enbodi ments, the present invention nmay al so be applied
to hansitelar dempotsiang feeluress, such as PDAs and digital caneras that are
not enabled for comrunications. [0020] The device 10 includes a

comuni cation subsystem 11, including a receiver 12, a transmitter 14, and
associ atpRr AlLFDODESCRIBGTEMNAS one or nore, preferably enbedded or
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device 10 to which the present invention is applied in an example embodiment. In

the example embodiment, theé mobile device 10 is a handheld two-way mobile
communication device having at least data and possibly also voice
communication capabilities. In an example embodiment, the device 10 has the
capability to communicate with other computer systems on the Internet.
Depending on the functionality provided by the device 10, in various
embodiments the device 10 may be a data communication device, a multiple-
mode communication device configured for both data and voice communication,
a mobile telephone, a PDA (personal digital assistant) enabled for wireless
communication, or a computer system with a wireless modem, among other
things. {n various embodiments, the present invention may also be applied to
handheld computing devices, such as PDAs and digital cameras that are not
enabled for communications.

[0020] The device 10 includes a communication subsystem 11, including a
receiver 12, a transmitter 14, and associated components such as one or more,
preferably embedded or internal, antenna elements 16 and 18, and a processing
module such as a digital signal processor (DSP) 20. In some embodiments, the
communication subsystem 11 includes local oscillator(s) (LO) 13, and in some

embodiments the communication subsystem 11 and microprocessor 38 share an




comuni cation subsystem 11 includes local oscillator(s) (LO 13, amnd;i TR 3007
sone enbodi nents the comruni cati on subsystem 11 and m croprocessor éé B L
share an -3 02 FEB 2G7 oscillator. As will be apparent to those skilled

in the field of comrunications, the particul ar design of the comunication -
subsystem 11 w || be dependent upon the conmmunication network in which the
device is intended to operate. [0021] Signals received by the antenna 16
through a wirel ess conmuni cation network 50 are input to the receiver 12,
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transm ssion over- a comuni cation network, and device-resident functions
such as sabsydtenl it and alsotiniekadis with further device subsystems such as the

display 22, flash memory 24, random access memory (RAM) 26, auxiliary
input/output (I/O) subsystems 28, serial port 30, keyboard or keypad 32, speaker
34, microphone 36, a short-range communications subsystem 40, and any other
device subsystems generally designated as 42. The device 10 of the present ‘
system includes an integral camera 44 and backlight 46 that interact with
microprocessor 38.

[0023] Some of the subsystems shown in Fig. 1 perform communication-related
functions, whereas other subsystems may provide “resident” or on-device
functions. Notably, some subsystems, such as keyboard 32 and display 22 for
example, may be used for both communication-related functions, such as
entering a text message for transmission over a communication network, and
device-resident functions such as a calculator or task list.

[0024] Operating system software 54 and various software applications 58
used by the microprocessor 38 are, in one example embodiment, stored in a
persistent store such as flash memory 24 or similar storage element. Those
skilled in the art will appreciate that the operating system 54, specific device

applications 58, or parts thereof, may be temporarily loaded into a volatile store




[ 0024] Operating system software 54 and various software appli catj PS8y’
used by the nicroprocessor 38 are, in one exanple enbodi ment, stored in “a
persistent store such as flash nenory 24 or simlar storage elenment. Those
skilled in the art will appreciate that the operating system 54, specific
device applications 58, or parts thereof, may be tenporarily |oaded into a
vol atile store -4 0 2 FED 2907. such as RAM 26. It is contenpl ated that
recei ved conmuni cation signals may al so be stored to RAM 26. [0025] The
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signal sSuchas a tex nessage or Ea e down e processed by
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the device 10.

[0026] In a data communication mode, a received signal such as a text
message or web page download will be processed by the communication
subsystem 11 and input to the microprocessor 38, which will preferably further
process the received signal for output to the display 22, or alternatively to an
auxiliary /O device 28. A user of device 10 may also compose data items such
as email messages for example, using the keyboard 32 in conjunction with the
display 22 and possibly an auxiliary I/O device 28. Such composed items may
then be fransmitted over a communication network through the communication
subsystem 11.

[0027] The serial port 30 in Fig. 1 would normally be implemented in a personal
digital assistant (PDA)-type communication device for which synchronization with
a user's desktop computer (not shown) may be desirable, but is an optional
device component. Such a port 30 would enable a user to set preferences

through an external device or software application and would extend the




then be transmtted over a comunication network through the co .catio
subsystem 11. [0027] The serial port 30 in Fig. 1 would normally Lok
i npl emented in a personal digital assistant (PDA)-type comunication
device for which synchronization with a user's desktop conputer (not
shown) may be desirable, but is an optional device conponent. Such a port
30 woul d enable a user to set preferences through an external device or
software application and would extend the -5 0! i-i.u 2i! capabilities of
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an exanpl e enbodi ment, the "conponents and subsystens of nobile deV|ce 10
are houded handhald deviged pl astic main body case 70 that is configured to
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typi cal ljsnhgrkgmal I enough to fit inside a standard purse or

[0030] With reference to Figures 2-4, in an example embodiment, the
components and subsystems of mobile device 10 are housed within a hard
plastic 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 fop, 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 enocugh to 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 albhanumeric 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




suit jacket pocket. The screen 22 is visible fromthe front of the device °
10, as is keypad or keyboard 32. The keyboard 32 includes buttons lof Keygii7
90, 92 positioned to be actuated by the thunbs or fingers of the user. In.
the illustrated enbodinent of Figure 2, the keyboard 32 has relatively few
keys, however in sonme enbodi ments, the keyboard 32 includes 26 or nore

al phanuneric and control keys. As seen in Figure 4, the case 70 includes a
substantially planar back wall 72, which has an opening 74 provided
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operating system 54, inplenent graphical user interfaces that display text
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on-.scregﬂdfoir:ggé soé(? bh e§cdé%ﬁr2%§lbn§%iﬁpéip‘éﬁitéfr PO§ bthBPoRBcReen 22 to
navi gat € anofig | spl ayed sel ectabl e t'ext and/or graphic images that
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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.




described below. Al or parts of the optical interface engine 60j c;op}zg di
vari ous enbodi nents, be integrated into the operating system 54 and/or*“"
ot her specialized applications 58. In sone enbodi nents sone of the optical,
interface engine functions could be inplenented in appropriately
configured hardware. [0033] Figure 6 represents various nodul es of the
optical interface engine 60 according to exanple enbodi nents of the

i nvention, which are associated with operating nodes of the canmera 44 when
it is ageo3m. |Maigtapesmiecumanbythenmmeratddoacts msdutanvehionalidigitahl camer a
nodul e 114, and scanner rm?,yléﬁeﬂlﬁ are azﬁagi ath%d. W t h ag. Rpti cal

navi gat C8MeRdFPIYINgG Qlewy st Qimaass or Aigftal VIgen | MEgeRpHRICh, 210903 ct i vel y .
In vari %H%r@lﬁ‘ihﬁ&'d%‘”ﬁésto?élﬁa§ &fitdd i€ 8 SRoBOHH the WeeRet 1@, hRv@d f ewer or
greater than three operating nodes. In optical navigation node, the

r ecei vednithagereenZZmant seohae g filgs ovas g rﬂQtW@Bhﬁ(? & a glgstinationn

navi gat i Q8¢S wll be explained in greater detail below. -7 p 2 FEB

[0034] I'n oelgl tal canera node, the canera 44 acts as a conventional digital
caner a, [0GgHE]urihgasedranodstthelcaptens d4iisrages torecdggizedinagesleo | nages, whi ch,

anong other things, can be stored as i efiles.in a . ry of the device
10, vi eWeRICSSRH! er%pg%qlg@ﬁm‘?%ta Wpﬁgggic%ggeffm%%esoﬁgq@gﬁ%l net wor k 50
to a degiimpathiic RE8IRsxahifdh ohs essueentiedenndhirod¢anas avéd4 is used to
recogni ze images representing al phanuneric data and convert the captured

i mages  isHboneres, naMehap PRETUPETREN NG BOESRd @rarical chatadRe enbodi ment,
scanner rgﬁ%‘j\itmw@. m%é%&ﬂbd&sann@ﬁ:oaeam%mg £G3MREA% re and an

opti cal acter recognition nod€. In barcode scanni ng node, the camera
44 is udeccdde infeachatiba thed dethenfanratied by destcei ) torenuerioert ed by device 10

e LA e A
over thgiedrbWD, Kispihyled dn didgial i2Rakhaor dddseitted dver dind hetlork bartaat er.
recogni tion node, recognized al phanuneric characters in scanned inages
are, anﬁgtlr@ﬁt@aqu%gq optica €gafgster recognition mode, recog hized

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] In one example embodiment, to facilitate its use in multiple modes, the

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




menory of the device 10, displayed on display 22, and/or transn1qyed OV ey,
the network 50 to a destination address. Cptlcal character recognltloﬁ ﬂT
node can be wused to scan contact information from business cards to an

el ectroni c address book, for exanple. [0036] A select node nodule 110

| npl ements a sel ect node process for selecting anong the canera operating
nodes. I n one enbodi nent, during select node process, the user is
presented with an on-screen list of the various nodes, fromwhich the user
can sel egdoldiohesid eeing lolot eensitivg Byewhpaf doBamiting etameple, telsetisoent s, the

| ect d f d i cal l h b I
w0 candoHBHes AL et isasyalo DRRT R omlof e os bt 1y

capturi %@ﬂsd:r@rar@ﬁéé@irﬁsoﬁﬁ@%ﬁwﬁdaﬁné%t VhEdaEP2s id BabANE B caftating he canera
44 is within a threshold distance of a surface 96, navigation node is

sel ect eguctrssivetitames ef icnaasr at apredetarpingseiramp 06T SREORhERRIHE @IeH st ance

from 2 o Ryl Sureldfed Highe 10 iabomatLaat Limet 48 Falightort d10ita

camera n one exanpl e enbodi nment te Its use in
mul ti pl mcmmj@ccordahg to embbdmhexﬁenﬁthe ingentorawitirengee desxp‘itmdi idgyeater ( CCD)

having rel t|ve 8,l'd, resolution and. hein | or |t|ve
way of F?'ir '}ﬁ’“i‘ Pﬁ%ﬂ’@!‘? erFBP%d’mteﬁ‘é v ihe ciewo[es SRS %Wgoﬂni‘%cgeoltﬂﬁlon of at
| east 1QQePROGRNEHEVIcAND MOBAS of BYET hdrRBYihaPheSRRtkaTBofthe déske | N sone
enbodi ments. The canera 44 is cagabl e of capturi successi ve franes of

r

i mage atl0ds felatvaleclopa deiamsugiaee § lr\s@’&ﬁ@b@am%niet%@é@me TheasPew t h
referen t £ de
nocor ar 11 drehif, RitnhE oRRETBRUBRIR) LS e B 8 A T eat o1
detail . tlhmdawceﬂan?p)hmvedbmelnmrlgatxomﬂmdulénéwwc@ﬁmed o fracih diwioggli on node,

t he user he dev e ar th k 72 of
t he devi© é@eragﬁi@ r’BP‘é‘%Wgﬁ %]7%? ggélc?386[8%(§V?éggag%esﬁ%tagﬁéaéﬁggﬁﬁﬁent, '? he
devi ce 1R gatkdiEmobeindni moosehdandcradr foittee 89! herexeamslepeithg used as the
reference surface 96. As the device 10 is npved, theo?%\‘/l at.i o rmdule 112

i s conf irgferenFetls igyei anththsug reference axis 86, movement evice
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 set 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 positive X
direction of the on-screen pointer, and so on.

[0039] In an example embodiment, in navigation mode, the backlight 46 is
activated to 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 fo conserve battery power. In
some embodiments, the navigation module 114 is configured to puise 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




canera 44, the novenment of the device 10 relative to surface 96 a(rg Pﬁﬁeﬁf’f[
mpl &, " it

on the tracked novenent nove the on-screen pointer 84. For exa

reference to Figure 2 and the X-Y reference axis 86, novenent of the device

10 relative to the X axis a set distance results in novenent of the
on-screen pointer 84 in the same direction by a scal ed di stance.

Simlarly, novenent of the device 10 relative to the Y axis a set distance
results on a novenent of the on-screen pointer 84 in the sanme direction by

a scal egrdiapbrRAGRrtiVMENs thefiquies & dieact light 88 eonBthei tmckighttid6oned at text or
graphics (such as an icon) that the user desi o sel ect, the user
pr esses ggnewsHy osfo Q@;ﬁ%@@ﬁ 895 apg @ Vex gPrivkia {1?;9 fé”' QPUSRIIOAAGUNRT sel ect i on.

I n somey gﬂiﬂgﬁjt ﬁ@egﬁeré F&né@?%n&ﬁfanﬁxaﬁmé@ﬁ%@uﬁ%tnwnm7ensthe opposi te

directio act ua vemrent of the device for exanple novemnent
of the dbdatde nanted wibindeagks iBddonmed padhe msidesfifiovsr back 64 Bwh/wax

directign of th
enbodi mEn{>er Cﬁ“%&&[}g@f(‘i’egtﬁ%n%@EPBﬁ ﬁv r@@(ﬂ%ﬁﬁ% Sﬁl,?g Ef%’ S %%{iéftéltegtl to pr ovi de
IYQCI _(il_ﬁnlirgbIﬂg?bashkgagcgoomfageumémé:ﬁ@& biil&ﬁighsfl@ ehdl eatmeda Benscxréﬁ%eﬁa sensor

e backl i ght can a mittin é ) l'i ghting
devi ce p&‘i’fﬂmﬂég @Pé’fé@m?q{egé (ﬂd dgyehargo %O%EWE g '?tcé) %18@3? In some
embodi mghd ﬁucrbbﬁao@%rq% {oRdiBEUoaNd bititS :r@t@ﬁét@ @h@dem the Is@atibhef
backlight 46 only if the canera 44 senses insufficient (ght to ot herw se

Ioper at7(gth®te@§e7'ra Jn apsexaeele embedignans the lens this lpratgddn éh o%’fbodi nent, the
ens has.
- é)%?ﬁioﬁ (?%sﬁ% E’% ’Zg’% ngﬁéﬁ Y +rpngra°9rut|'n Ongéﬁ(ﬁ? FRJakIgured to di rect

light 9 rom enera onto ace 96 and a convex
porti Omri:ﬁﬂ)vbctheffmmlth@cammn@ babkl@mt ot @ife pearcsurtaca %emsdlglt@B I n an

exanpl e enbodi nment e lLens 76 i s | dabl unt e i tracks 89

fornmed GAMSHRT H@@P hneRe 'ﬁ@ﬂ@ﬁ“?’ﬂ © VY Sé%?l%‘?iﬁ Qpply force to
a smal | @ararsfocuropi faRheNgbjEaB. BBsdnie shibdairhditts| 8D atRligHt AB6amae case and
out of the line of site of backI| ght 46 and canera sensor 78. A proximty

swi t ch @lsaskaysed Bucamerd waded how s spBditions- in gneempodigepb SRSt ed to t he
m cropr %Sfesﬂ{odﬁ% 10 isMhRghR A8 tohtfe PRMEH ndVitRIdAREdERAL REnRPat he

ocat! Onmode 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 exampte 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 -




the lens 76. In an exanpl e enbodiment, the lens 76 is located in §leFEPogdd
position (as shown in Figure 5) when the canera is in navigation node to -

i nprove the focus of the canera and backlight on the near surface 96. In
digital canmera node, the lens 76 can be opened (slid out of the way) to
allow the canera to focus on further objects. In sone enbodi nents, the
backlight 46 nmay also be used in canmera node in low light conditions. In
one enbodi nent, select node nodule 110 is configured to toggle between

navi gat rgdudeade saethtivalyeow reﬁmdﬁordmmjﬁjim a&N32 bﬁ! 3equedis on16foyl‘ﬂaﬂs 76 as
detected by proximty switch 91. 040 shows a k di agram
represelﬁ’t’@i/ﬁ @Hh%‘ﬁgtho%ﬁf/feg%’f‘i‘t@rﬁ‘sﬁtaﬁﬁg%% ‘1"(:' ‘gué‘édb nVﬁ{ﬁ*%@if@fgﬁﬁan nodul e
112 accg;égeggm?q)fqp@[mé@esenbodl ments of the invention. During the

navi gation proCess, the camera 44 periodically cagtur es 1inmages of the

sur f ace [0 8t As mdméecbmrﬁtma%atbsmoevem@m@g@w enytareddured in franes

er seco f

e i nar 07 bRteh Hitde BufGRI{TRGRY Bah BS QRERST WA Boelyfo BHUT | TRO® 1T A ue.
and as sUB@BssaxeeidwaignssAemdi’@éd it @tepi%ﬁ)gthei stotdteeorivieltediimdgess ng et hods
known in the a

anong ot he shar pen _con and adj ust
bri ght né@@’par‘?f; W&bloﬁ'ﬁtqré?lo L1o)v1 - ”P%Sff’é‘l?(ipo'&‘éeﬁ{fp ‘ngﬁéo 58 PMIESSPuti on of
the campgatitktdistarRelithatefilideQite 10hEs mbOe@@ﬁ@@m@?t’eﬁ:eﬁﬁfg ingyel bndt ed
processi ng resources that nobile devices ica have, .in an exanple

embodi méie dirgeion; oftreledive mexgeant. Bbwﬁ@%%thnds shery am%af@%'ﬁtpd@kat%? acr:rE and
whi te or, Se??(erﬁ%(%rfﬂ X TRgey c?éﬂ;ﬁalf'@(cc{ SHEE, 144 d?gﬁé%gi%'s%b BYp 1n various

enbodi men pi xe Into usters’an i scardi ng sel ected

pi xel s qeoujdua;amg afnoaﬂueptn@éxarﬁgtey\ayn@ﬁif gmbRelchaidtialgpritexa@plles, in

vari ous ex ment s e resplution of  t i € S 2 'FEB
7w T oBEaER PraseRe ot ey [ RRLlRhiRaSs IR dR TRt Wl Ba b 0 e 6
or 16 byhid&iguritehsmotibh hodgbcrRungr ot et tlﬂtblzyﬁ@-cmmr@ @dgelseafumeges Such
conversion sinplifies processing of the inages. 0041’ As indicated in

st ep 20&@ndtdpdeningthein appeRante Of REPPSEGH S ”i‘ sequeniialinga49%n i mage buffer
so that dlmGaR BRuRYBANVREN Wb ReBliEGA iMEgé Sre identified to determine the

distance between them. This information is then translated info X and Y
coordinates. The speed of movement is also calculated based on the image
capture rate (which is a known vaiue) and the calculated distance moved
hetween 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 to 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
conirol functions. in various embodiments, some of the steps of Figure 7 are

omitted and/or performed in an order other than as shown.
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successive imges. As indicted in step 210, the stored converted ipma qg(y fg?
conpared with one or nore preceding stored converted images to det'ef m'tie oy
the relative distance that the device 10 has noved since the precedi ng
imge, and the direction of relative novenent. This information is then
translated into relative novenent along X and Y coordinates (dX and dY),

as indicated in step 212. [0042] By way of non-limting exanple, a
nodi fi ed Reichardt al gorithm can be wused to process the converted, |ow
resol ut {oon4] NagRS, it wildbt epprartateXttan dhelresent invbitioradlpovs afom-boatd on i s

detected by locating the zero-crossi es, of i s and det er m ni ng
t hei r aﬁﬁ@éf%ﬁﬁ@b?%ﬁégﬁﬁ@é‘r%ég‘ﬁeﬁ r@g@égﬂmdgr“% YSCommmon f eat ur es
bet ween obwp (FREME Nhialan dFBgRISs 3 @ited RNdifiélendidcatisiad ?{aﬁ‘di*ﬁthbft%ck@f stance
bet ween t em This information is then translated into X and Y

coor di néeedeviqhd0 spukiesieving, thbas diferentsentauratipas edepd¥sdhen t he i mage
capture (whi i e | nce noved

bet V\eene&%gles%%%ﬂﬁ% tﬁggclﬁ}n |C%E?Jev§ ):OP%E’a 8%15[% %@%ﬁﬁs@? rg% poi nter 84

i S novetbdadshcngy omd\)éamﬁlom\\rthe Ikeybmmdéiﬂ)edcmﬁraia uslaae cdi mavigatenby hat t he
on-screen pointer 84 .s v nds cul a ed di rection of
movenmenfQying fig Q?éWleéthHDn tﬁﬂ'%% h? fLafe&n %’c"‘(@(ewepm nter 84
i's mveﬂohﬂlrﬁlhﬁb epaaplet Bigdrd 8&hoGR a \%ntt\h@fv I@‘é@imﬂheldfdeivh% tEvi ce 10. The

di stance the on-screen pointer 84 is is a scaled value of dX and dY,

with t heceerdinong anethascragsimenhef he “fl\f%‘t'oﬁnkﬂéﬁ%‘?ﬁ‘d dr¥icaro8 land speed.
o o ol do BEGICE A0 ARV GARE IQYRURIS A dnbla R F) e

navi gation no ointer'84 isin a osition, the user
uses on¢henbaotieatpd é:lWEErTM keydolaey segdo avidctocamera %ISdocated andithecont r ol

f ti . i ts, F

o 1t ed TABPRY B PG 1A 0T fiensrisl oo O MRS Tries iy o e
20nul | gheQe4bnd BusSe pbittiowi 106 thet apiestait eduhteat toybheprSsont] dasgent i on

al l ows an on-board canera 44 to be used as an onasﬂ?gg?%n&el gation devi ce.

In vari Gegionstfolpyrstdispiang2canbing st ¢ase Rartien ent | ocations
than on Lhg. 8%, Yhich 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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the device 10, and the device 10 has different configurations othenr thams;
the exanple enbodi ment described above. For exanple, the canera 44 nay be
| ocated facing outward fromthe keyboard 32, such that a user can navigate
by noving the palmof their hand or their thunb over the keyboard area. By
way of non-limting exanple, Figure 8 shows a front view of a handheld
device 100 according to another enbodi nent of the invention. Handhel d
device 100 is simlar to device 10, however the keyboard 32 of handheld
devi ce @47} ncihedatsova-daderbbd eathiodiments QAERT prdsepbivaedtiorearte t o whi ch camera
44 is | ocated nd the main b r case 102 of the hapdhel d device 100

i ncl udeg‘t?'i"&éi to %X%BP'F?8&‘1&'10%?3/‘”355%!1%8&%%633'8&'@ aBng@f'Bﬁo%%‘a%’ %t are

pi vot al kyrepiaynb @k ?&ﬁ@él@?émb‘é@ﬁﬁ@ﬂsW&ﬁos@@lﬁiﬁéd)m theGrhwitseg di spl ay 22, and
the first case portion 104 houses the keyboard 32, which is configured for
t hunb t ggpaging(fipnh Hidsrang efdbe dwention, wineh i defededy e daifisr a 44 and
backlig i i ded through opening 76 on the front of the first case
portiongk8§ﬁh%ﬁ%&%@%era 44 faces the sane direction as the keyboard 32 for
detecting relative notion of a user's hand or thunb over the keyboard
surface of the handhel d device 100. [0045] In sone enbodi nents, the canera
is pivotally nounted to the case of the handheld device such that it can
be rotated to face in a direction desired by the user for navigation

pur poses. By way of exanple, a pivotally nounted canera 44 and backli ght
unit 108 are shown by dashed lines in Figure 8. The canmera 44 and
backlight unit 108 nay be detachable fromcase 102. [0046] In sone

enbodi ments where canmera and scanner nodes are not required, a |ow
resolution optical sensor may be used in place of canera 44. In sone
enbodi nents, the lens 76 nmay be renovable such that it can be repl aced

with a |l ens 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 canmera node. -12 [0047] The above-descri bed enbodi nents of
the present invention are intended to be exanples only. Alterations,
nodi fi cations and vari ati ons may be

-13 -

7"




effected to the particular embodiments by those skilled in the arg methouli]
departing fromthe scope of the invention, which is defined by the clains
appended hereto. -13 CLAIMS: 1. A nobile device, conprising: a main body ;
a processor and associ ated nenory housed within the main body ; a display
screen housed within the main body and responsive to signals fromthe
processogcLAg: a col or enabl ed high resolution canera fixed to the main
body for capturing successive imges and providing color image signals
representative of the captured inages to the processor, characterised in
that the1devi gembbieldedies, eomaisirgat i on nodul e associ ated with the processor
for converting the color image signals into |ower resolution
bIack-and-mhigé“@ﬂﬁﬁgysignals and determ ning, based on the

bl ack- and- whi erbteee ahdasdcdiated mematy veisedwihierhe bednisely ;t he mai n body

and a referenc urface and ving.a pointer on the display scr.een, based
on the det er mPrRPY BT ER PEUTEL Bt BanHodY 4B reebospEla Pl fom the

char act episedsdrn ah#tat the navigati on nodul e conpares the successive inmages
captured by the camera at.k a predeternm ned ga re,rate to determipe a
Calative df re@r s SHAShRBE BRI UTRET SR oo dRARe S8 hEhal® Bogne

rel ativeghigcdshi9e imabes @ne ereutihgCelorainthggDi@sald heppoématdre onhtHecheained! ay
screen based on the deternmined relative direction, distance and speed. 3.
The devi ¢BAgRS 10110F WECESSF- 2 characterised in that the device further

i ncludes a caRBstcRbsinenatInOabatethcMded t he processor for displaying the
captured i nages on the

[ gi spl a s?ree, ,..the canera nodul e and tlhe.
navi gati on no@UIRY'BEHE© B’Fe@?ﬁyc\cf‘@lef \Blﬂuhgmr%ces§g 851&%%’@?1?8%%5? gt E#9f rages
to be di sphaxedtcoBweheesdigiph ayackadr@iemiieningeadiGials Bnd eletiminidte baewd oa and

the pointer to be ed on-screen based on the captured i in
navi gat i & H@alé-gnd-r\ml}{e (ljmage signals, a re at?ve movementcbe?ween ffi'»e nqgiﬂ%%dy afd a

reference surface and moving a pointer on the display screen based on the determined

relative movement.

2. The device of ¢laim 1 characterised in that the navigation module compares the
successive images captured by the camera at a predetermined capture rate to determine
a relative direction, distance and speed of movement of the main body relative to the
reference surface, and moves the pointer on the display screen based on the determined

relative direction, distance and speed.

3. The device of claims 1 or 2 characterised in that the device further includes a
camera module associated with the processor for displaying the captured images on the
display screen, the camera module and the navigation module being selectively operable
to cause the captured images to be displayed on the display screen in a camera mode of
the device and the pointer to be moved on-screen based on the captured images in a

navigation mode.
4. The device of claim 3 characterised in that the device includes a scanner module

associated with the processor for, in a selectable scanner mode, converting the image

signals received from the camera into alphanumeric data.

14




4. The device of claim3 characterised in that the device include§ a “nn7

3"3:; Fisad
scanner nodule associated with the processor for, in a sel ect abl e ‘scannét’!
node, converting the inage signals received fromthe canmera into

al phanuneric data. 14 02 5. The device of any one of clains 1 to 4
characterised in that the device includes user interface keys positioned on

a front si d?hq?f\e TdB@icéf%E) BnPeskY of efairps O\'t'tﬁd‘ﬂ' ﬂ&réd@%ﬁﬂgdﬁ? analtse dbdcd hRludes
processor, the camera being fixed to the_main bqody for capturing i es
ocat od UIRHTRESSE BEIPOSIARe be EHOMIEER CbUy 18 DoF dorRuTOES BIPoEPEIa
char act efd g@thrbéedsbatthd BamEAMRIRY fitedRUBE thath bbiy fdrfRpiRihg imBgstyloastdd
posi tioned behind a | ens covered openi ng provided through a wall of the

mai n  boBghing a baglesidaef e eANePEY'-m 1 characterised in that the canera is
pivotally nmounted to the main body. 8 The device of any one of clains 1
to 7 characterised in that the device is a handheld w rel ess

communi cft i ondna&eViee of Aaimidichgrastesisatniningbthedrenasa is. kused WithtohReraiRd to

the procgggphnd phsiforelaRdinath BheRalsreWidpBnifg WrsedeSBralgh WOkl aNfleWhdiR t he
processor. 9. An on-screen navigation nmethod for a nobile conputing device

havi ng ab@fsplay screen, the method including steps of: (a) fixing a high
resol ution color enabled canera for novenent with the display screen ; (b)
di spl ayi ng an_on-screen pointer on the display screen; andééq} C PtHring
successi Ve i nageseyre 8f ¢lainei sheracterpeditehehifs Ggmernis iy gno ﬂéﬁﬁ o the
charact epi5e6ody that the method includes steps of: (d) converting the
successive images into | ower resolution grey scale inmages; (e) conparing
successive grey scale inages to determne a relative novenent between the

camera agd t hgnhpefRic@neeailbhaee ciad ({0 7MENdrftdertdde iANhECTHREHeMR Rt &I ON
t he di splay screen based on the determned novenment. 10. The met hod of

clai m 9 &Ragheld arireless comewaicationss deyice epclyding r aceqBmuUBIFaione Pe-axsisme

connected to the processor for exchanging signals with a wireless network and with the

processor.

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

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

(b} displaying an on-screen pointer on the display screen; and

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

(d) converting the successive images into lower resolution grey scale images;

(e) comparing successive grey scale images to determine a relative movement
between the camera and the reference surface; and

(f} moving the on-screen pointer on the display screen 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 is moved in a same

direction as the determined direction.
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movenent is determined, and in step (f) the on-screen pointer isjnoved "mj?a
sane direction as the determned direction. 15 Uill 11. 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 is noved in
an opposite direction as the determned direction. | 12. The nethod of

g laim9 @Inalr aCFhérni\éi]Fj@'d bﬂclélhﬁg chfbl%\cfﬁiféé@dﬁ ihlaclngﬁ@;s (éataeﬂgecﬂ‘bn&ﬂﬂ;&ﬁdmge
et ween at east a 1 rst (6] oper ti on an a . secon no 0 operati on,
it 201 10510 B o

wher ei n NMevengat isj qader 5P R CERHEREN BYNPL S PVt & FR PP and

wher ei n Wiedtibe sSek®askcrRided dpdctioper ation, in place of steps (b) to (f), the
follow ng steps are perforned: (Q) capturi ng at | east one inmage through the

camera; and (h) displaying a representation of the at |east one captured

i mge onqphe ¢hgphaitiod §Kd1&ﬂﬁr9 cﬁhBactJrksédrrmﬂaodaeqﬁetﬁb@mmuaas efept act@sdtmgd in
that the nobile device is el ess communi ca& gpggro?w ce in communjcation

with a wPeesssatieasher irst 'i“ﬂ%e Pﬂ?fa“‘i’fhéf“&él Frgon SPERUPR) Wherewt By of

transmt EHéWsﬁnb@@bﬁ@;%?étﬁinl s@é‘bsQ‘b tdxe) étb pbﬁa;sﬁe(ma WRPEHIIS thd $BROAd nivder the
wi rel ess network.  14. i ncl Udlq??f %c?ctl ng between a

net h
third mGEOWa%F%@*?%Of% W(ﬁnt”FH&Q"‘H”grﬂe%ﬁf’@ ation in place of

steps (b) to (g?))ca%ﬂﬁlnéta@%%st(cgﬂe idade thrdugt he caimetd; @wting steps are perforned:
(i) scanning a

| east one i mage ¢ rough t he canera,; ag %JH% ﬁ ﬁﬁ' él ng
represent at i ok® %W@Wﬂﬂﬁﬁ%‘éﬁ‘?fﬁa@rﬁ‘aﬁ’fé £ & 35 P FRRIHEC JRERR A the HisgEYand
converti ggrebhe recogni sed representations into al phanumeric characters. 15.
A nobil e device, conprising: a nmain body; a processor and associ at ed
menory housed within the main body; a display screen housed within the main

body and 15espangivetbe i ghal 52 foharcidiBed I AR BO&Mobile device is a wireless
communication device in communication with a wireless network, the method including,
after step (h), a step of transmitting a representation of the at least one captured image

over the wireless network.

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; and

(j) recognizing representations of alphanumeric characters within the scanned

image and converting the recognised representations into alphanumeric characters.

15. A mobile device, comprising:

a main body;

a processor and associated memory housed within the main body;

a display screen housed within the main body and responsive to signals from the
processor;

an optical sensor fixed to the main body for capturing successive images and
providing image signals representative of the captured images to the processor,
a backlight fixed to the main body adjacent the optical sensor; and

a navigation module associated with the processor for receiving the image

signals and determining, based on the image signals, a relative movement between the
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and providing image signals representative of the captured inages to thedu
processor; a backlight fixed to the main body adjacent the optical sensor;
and a navi gati on nodul e associated with the processor for receiving the

i mge signals and determ ning, based on the image signals, a relative
nmovenent et MERMadd S refd@nB@ERReBndansliny b BbREGIHENE dishRGScAld YL BE 2
poi nter on the display screen based on the determi ned relative novenent,
char act eﬁhes%equﬁr&iatwwoa@wefe includes a | ens novable relative to the

opti cal sensognhabiaBsdy iR thathisd dPes ihbiged N Which the lens is located in a
| ine of sight of the ogtical sensor and a second position_in which the

lens is not | 8deftsedqvadlerelaiyme the oplicahpeniorbgveshia el Peallipgop whidh thehe
devi ce ofgrgl RiiMRale) FIAGRELESIGREA thdloptRal sdrfa8r H8Y b GRcOMEHAIRS: iR wHRISPE
operatively connected to the processor for determning if the lens is in

t he firstengosinet lepated in theding LR 99§ ertisal seDPOr The devi ce of claim 16
characterised in that the device further includes a canera nodule
associated with the processor for displaying the captured i nages on the

di splay 18credhe devicec ahetaimnbeluiharasiiisefennthat dg iasHicRoAgdeh e Bgnsor

sel ecti veLy0Ra) tircled to G50 chder &R RIctHRihind RERSeALisNE 1l GBI fodnan the

di splay screen in a canera node of the device and the pointer to be noved
on- scr eethentpsedd epsiti¢ie captured images in a navigation node. 18. The
device of claim 17 characterised in that the navigation node is selected in
response to the sensor detecting that the lens is in the first position and
wherei n flRe dhpsedicawlielaing 18 shaieclegsehin Babivasievics fyrfher chgiss @EeRei ng

that the |20k dsokBtdd\fith RGP BESoH H%Ekayﬂﬁa-thg keplRv ifRges oANe BBFIan
clainms 15 to 18 characterised in that the déevice iIncludes user interface
keys posisticenetheoparaer Hatulgiald He pRdoatan By Hedio peledtivalynepsrapatto
signal s t opt o aT=Y j idr body
T i L T L i K S

devi ce oftheapgvighandthe painies ta betraoved @hagraet baseshan ithe sapivrednBagesing is a
navigation mode.

an optical sensor fixed to the main body for capturing successive [ ges ...

18.  The device of claim 17 characterised in that the navigation mode is selected in
response to the sensor detecting that the lens is in the first position and wherein the
camera mode is selected in response to the sensor detecting that the lens 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 positioned on a front side of the main body for providing input signals
to the processor, the optical sensor being fixed to the main body for capturing images

located behind a back side 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

connected to the processor for exchanging signals with a wireless network and with the

pProcessor.
21. A mobile device, comprising:
a main body;
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handhel d wi rel ess communi cati ons device including a comuni cati ghg ; o7
sub-system connected to the processor for exchanging signals with 504
wirel ess network and with the processor. 21. A nobile device, conpr|5|ng.
a main body; 17 QF:;32=li7 a processor and associ ated nenory housed
within the main body; a display screen housed within the main body and

responsi ve toggi@Rals AndPRJBRtedNOSBSIVUscARitIRthECRRingyagor fixed to the
mai n body for capturing successive inmages and providing inma i gnal s

repr esent at i v dsplaynsrepeused Withighe ”E‘%” {PRAY BF%&%@%‘?’W ©§ ahee
relativeplQetdp optical sensor between a first position in whi ch the lens
is | ocat ed in aline of si F)ht of the optical sensor and a second position

in which the apa&pgca senger figchicethe 'Fi‘a't”hléoqy e BPLUENGIFHCCHSSYAATERET @aF
sensor; ar&/ﬁfﬂauﬁwa@%t&nﬁus%@ﬁ@@é@bm Wtrﬁ@cédﬂ@ewrﬁmﬁ@ﬁhé ;_%c@asapl aying the

captured i mges on the F a g}screen and a navi gati on nodul e associ at ed
XA

with the procader ”f%’?‘blﬁé@‘é he RRtiGahRysOr éqe@mnsa AsbrertdriRivicigthepased
on the i @Rgeis3benal |§|’a fhd & AdHt bR tHEDYHERYenBSt WRER debsnd padithnnAMhicdNEea

reference surface and noving a pointer on the display screen based on the
det er ni né&srigngt ipoatedibadine of %'Eﬁtrc?ié*%%?ﬁ“é‘?ébﬁqnﬁort- hat the device includes a
sel ect node nMydugeraSHegdiat afds¥iisBd MOpREENoroF diplorbi he bajrwean a
canmera node and a navi gation node, wherein in said canera nodule is active
in said ineossin thedisplai@ceesndanthyi gation nodule is active in said

navi gation mode,, ifioMBE&HE 38d¢his@ Gt DR coRMH| EorsebEivihg thetinege said

canera node and sai d navigation node based upon the p05|t|on of said |ens.

22. The aisvpleendfdeigrainmna it aéﬁéroacth%rlmé%ls'gﬂa'ﬁ'h%fe'@tl‘@ raeNaneant ibsbresdddea
sensor ﬂ%?ﬁ Bbdy&lda caoReet @Qrféc% éﬁ&%@&lﬁ&3%%%&“&1&?}6‘%‘3%@9"3@@%& ddscli g | ens
|

isinth rst” position or the second position, d wherein said sel ect
mode nodmetedﬁf%m“r"%@pr@r‘%*i’%é‘wérr‘@aid sensor .

characterised in that the device includes

a select mode module associated with the processor for selecting between a
camera mode and a navigation mode, wherein in said camera module is active in said
camera mode and said navigation module is active in said navigation mode, and wherein
said select mode module selects between said camera mode and said navigation mode

based upon the position of said lens.

22. The device of claim 21 characterised in that the device includes a sensor
operatively connected to the processor for determining if the lens is in the first position or

the second position, and wherein said select mode module is responsive to said sensor.

23.  The device of any one of claims 21 and 22 characterised in that the device is a
handheld wireless communications device including a communications sub-system
connected to the processor for exchanging signals with a wireless network and with the

processor.

24, A mobile device, comprising:
a main body;
a processor and associated memory housed within the main body;
a display screen housed within the main body and responsive to signals from the

processor;
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23. The device of any one of clainms 21 and 22 characterised in @h%t é o
device is a handheld w rel ess comruni cati ons devi ce including a
comuni cati ons sub-system connected to the processor for exchanging
signals with a wireless network and with the processor. 24. A nobile
device, conprising: a main body; a processor and associated nmenory housed

within the maiR Qe schssH s&b@xo U AR Boys esh Wity $hiResaninkaRdy aad
responsive to signals fromthe t@Erocessor 18 0 2 FEB 2207 an opti cal

sensor f iPxadinginage el BBperilveafibe Fariged inagesiofhe PIgEROand provi di ng

i mage signal s o eph&senbalikV @sbcidtB® vaRPhdr eceBBE e forl AsfiAnP HRC 88 OFed @
camera nodul e associ ated with the processor for displaying the captured

i mages ofMagRs @) WpdisplaySceaam; aBthd a navi gati on nodul e associated with the

processor for g ﬁ&\%éﬂoﬂgmb@@e' RISciateh RN ﬁweaﬁr@(:@@éd?r rfbr”lréwwm%a%dmiﬁ’@et he
i mage signals, a relative novenent between t mai n body and a reference

surface aishaleoandhéetarpaingt kasedron he inpgp Pepalscr cBRt wamRWEBRNt Reteeaetsr m ned
rel ative iy epg) : e%ﬂd 5?&@%&6%&% A hBdhg hfb%frﬁ@rvcsmeldwd;émﬁe@ 52k8Gh node

nodul e associ a processor for selecting between a canera node
and a na\ihegé@tptswn%wéaﬂvmvgmﬂin said camera nodule is active in said

camera node a%qa%{eqsé@wtggttthgae\l;@éi%@déss active in said navigation node,
and said select node nodul e receives salid captured i mages and determ nes,

based upon saiadseledpnode qdyigyeassonpiedneiin §is am@ﬁﬁ%épr selndhe hwWeRR Rin a
threshol d,di3d ARKE Jn@oénnév;?étﬁ; nEhBAE BvisdtEih Ak Raid. @FbrahREQRI isSadtile SelsaRt NDde

nodul e automatically sel ec bet ween said navigation npde and said canera
mode basedMepd Masigi aﬁdd@alémwsat@rbmodg% is pglvey By paid newvigatien moge. and said

charact ergs fimo'aetrh@dulé hcgio¥d 68idi Bpfurd iRkl §akesRes, MREBA HERLRRANS

devi ce |nc udi ng a conmmuni cati ons sub-system connect ed to the processor
for exchasgiumes sm@qeét whetheh sgidvopitab $eneRst i ithih @ WQSI‘?Oldh@Sﬁé‘PB%é%bra

reference surface , and wherein said select mode module automatically selects between

said navigation mode and said camera mode based upon said determination.

25. The device of claim 24 characterised in that the device is a handheld wireless
communications device including a communications sub-system connected to the

processor for exchanging signals with a wireless network and with the processor.

26. An on-screen navigation method for a mobile computing device having a display
screen, the method including steps of:

(a) fixing a camera for movement with the display screen;

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

{¢) capturing successive images of a reference surface through the camersg;
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 and the reference surface; and

(f) in said navigation mode, moving the on-screen pointer on the display screen

based on the determined movement.

27. The method of claim 26 characterised in that said step of automatically selecting

includes determining whether a lens movable relative to the camera between a first
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26. An on-screen navigation method for a nobile conputing devicd hakihgTal
di splay screen, the nethod including steps of: (a) fixing a canera for
novenent with the display screen; (b) displaying an on-screen pointer on
the display screen; and (c) capturing successive inmages of a reference
surface through the camera; and characterised in that the nethod incl udes

steps of poéaﬂ)n AL HRhb tals| 1Y IceateRCh Ianmehﬂrswﬁeef tAe RAMeBAEHDR s6RME rRaloA
canmera node; (e) in said navigation onpar i ng successive inmages to
n

det er mi n# Whislt gt eRAIS NRbipeAER in t@éti‘%g’ﬁs'g'ﬁté’% d the reference
surface; and (f) in said navigation node, noving the on screen poi nter on
the di spl ay screen based on _the determ ned novene nmet hod of

cl ai m 2628har ABe Siqtisofidaimpd: chesaciersed i Hiet st Stad ‘?f(,d&t?r?"%’%q BetRosiyon

i ncl Udesofﬂé‘é.@relmbmcmewrﬂ&iehmg AskRBSdPY dREkLdasbye to the canera between
afirst 19 n, 0 2 FEB 2QU? position in which the lens is located in a
l'ine of sight of the canera and a second position in which the lens is not

| ocat ed by t hepbimandd oFiIgRt 26TchbRRFBERIRthathe JiBE oRILRGShtIRAIYCIASIME 7
characterised in that said step of determ ning the position of said |ens

i ncl udes incligles driegmining; §asad rasnaid w&striemm?g%se%erhef 59id cRReraSIHIY B

cl ai m 26 GHH AL HRIINSE Gronl at BRlreh s iR, Bhd AUlcELAIRALIYCHRE! RAEITsaid
i ncl udes determ ning, based upon said captured inmages, whether said camera

i s withi paggationrmeasi HideHne'e ’T“P‘?ﬁﬁ’aéeﬂé‘f’@? SRidEleigiMINadiaN and aut omatical I y
sel ecting between said navigation node and said canera node based upon
said determnation. 30. The nethod of claim 26 characterised in that, the

met hod f 8Pt her he meatiefeef daipd @rractersed i that hivaretnap dathes Biskdes pi§Paeh | east

one i mag Bd& HEBLA raﬁnecy 5@:‘1@)(1'1 Brouy8 RRE saNERL drRndila at
| east ong1 %ﬂ%?ﬁggré ':ﬂmaggdagn tn% S ay sé(??eeiloubzo MOBI LE Dé%/ﬁfélE@\?\?TH

ON- SCREEFermesanttion gAtheciigashone captured image on the display screen.
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ABSTRACT A nobile conputing device, including a main body, a proge$siofy and;
associ ated nenory housed within the main body, a display screen housed
within the main body and responsive to signals fromthe processor, an .
optical sensor fixed to the main body for capturing successive inages and
provi ding image signals representative of the captured images to the
processor, and a navigation nodul e associated with the processor for

deternmi ni ng, baseqpef i hevidmgersiognadren oeebal Nkerdmyvement  between the
mai n body and a reference surface and noving a pointer on the display

screen l%‘agngRe:Tt he determ ned rel ative novenent. Figure 7
A mobile computing 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 signals from the processor, an optical sensor fixed to the main
body for capturing successive images and providing image signals representative of
the captured images to the processor, and a navigation module associated with the
processor for determining, based on the image signals, a relative movement
between the main body and a reference surface and moving a pointer on the display

screen based on the determined relative movement.

Figure 7




