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The present invention provides, in a first aspect, a sensing device for use with a surface, the sensing

25 device including a motion sensor configured to generate movement data indicative of movement of the sensing

device relative to the surface, a nib for marking the surface, the nib having associated nib information

indicative of at least one surface-marking characteristic of the nib, and a trapsmitter for transmitting the
movement data together with the nib information to a computer system. '

The sensing device preferably includes a body portion and the nib is a separate component which is
30 attachable to and detachable from the body portion.

The sensing device preferably includes an interrogating device for obtaining the nib information
from the nib.

The surface-marking characteristic is preferably a nib shape, a nib size, a line width, a color, or a

texture.
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generate, by imaging the surface in the vicinity of the sensing device, image data, the motion sensor being

25 configured to generate the movement data using the image data.
The nib information preferably includes nib style information which describes at least one surface-
marking characteristic of the nib.

The nib information preferably includes a nib identifier, the computer system maintains nib style
information which describes at least one surface-marking characteristic of the nib, and the nib style

30 information is accessible using the nib identifier.
The nib information is preferably also indicative of a function associated with the nib.

The present invention provides, in a second aspect, a system for capturing a facsimile of a stroke
made on a surface using a sensing device in accordance with the first aspect of the present invention, the

system including the sensing device, and a computer system including a receiver configured to receive



Features and advantages of the present invention will becone apparent from
the following 5 description of enbodiments thereof, by way of exanple
only, with reference to the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF
DRAW NGS Pr &aeeviags9and ot her enbodi nents of the inventi on RTAUMERTe
described, by way of non-limting exanple only, with reference to the
acconpanyi ng draw ngs, in which: Figure,l is a schematic of a the

rel ati onshi p between a sanple printed netpage and its online page
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a rel ati onshi p bBdamee andaadsmtages fof ttieeprésary Snvadtiovwrilll becdmegappe@end froanisk falldwirgl d of
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is a plan view showi ng an alternative structure of a netpage tag; Figure 5b
is a plan view showing a rel ationship between a set of the tags shown in

Fi gure 5a BREEFDESCBIPNION OF DRAWINGS a net page sensing device in the formof a
net pagﬁ pen; Fi gpefrrddand ﬁheﬁedﬁoﬁﬂeﬂ@&We&h&%Mﬂﬁ%Wl&f%@%l@&@%y ﬁgloﬂidﬂﬁxgof t he
tags shown_j i . e .20.share et ween adj acent tags;
Fi gure 5d f’égg‘gf%n%gﬁa\ﬂé%v@ S gh\?\nac%fgﬁptgﬁgifl%t("g 51%‘6%%%19 and rotation of the
synbol s of rghie: & Psthen@RberRE GRGRhipbRedh @ SampR Bifitd nétphgddin@iw dRline Page bs@igtidr; 6 1S a
schemati.c view of a tag inmage processing and decoding algorithm Figure 7

i s a ¥er spEetrs ¥is awhemgtiofiewsof p éttgmatipe betwesn @ tettizgepern 8 SLIBRCHrBter. { BRPRESORES iSATST

fiel d- of - viuRWneimpsapplication deiveitir € 8 i s a perspective expl oded view of the

net page pen shown in Figure 7; Figure 9 is a schematic bl ock diagramof a
pen cont r oFigee 3 & aschdmags viverofralgeh-lpyelntngiumana printeiepege esl itf ondinelpas desciiptignir e 10 i S
a schematic view of a pen optical path; Figure |l | is a flowhart of a
stroke capPgrreadiaphp riehibPVies ifpreda pelpage Bge hemmt i ¢ vi ew of a raw digital

ink class di X -] .13, i I v [ Ve vie fo an
ink refill 9 nggb?"glé I ni“gsgaﬁlé%%lg?&%p 3’?:'1?%)’% s%%ﬁ"’%’g?ggﬁ’z?"gé s oa{l/dqa i){‘\élkﬁani gure
7: antP WO ¥ty Sfradmersensingdanios ip the form of agetpageptie 14 i s a cl ose-up perspective

view of an_ink.refill. and slider block of_the netpage pen shown in Figure
7. DETA LE‘S“bfé‘é‘dlE:'aP’f‘F °W?§%_EE€2&EB“R&8“@T‘FF{%&‘ENB@| MENTS Note: Menj ef rm
i's a tradepRik skl « pln UEF BEARY QAR DRwEL Y sdt bfkhe i Shdwa i Bgurd 92 2hd\PReRI T €1 I ed
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partigul ar a i cations PCT/AU00100569 (docket no. NPTO002), PCT//AU0O0/ 00565

(doc no® Madiagept i UOOY 00561 (docket no. NPP003), PCTI AUOO/ 00519

(docket Figure 5d is a plan view showing the interleaving and rotation of the symbols of the four codewords of the tag

* shown in Figure 5a;
Figure 6 is a schematic view of a tag image processing and decoding a.lgorithm;
Figure 7 is a perspective view of a netpage pen and its assﬁciated tag-sensing field-of-view cone;
25 Figure 8 is a perspective exploded view of the netpage pen shown in Figure 7;
Figure 9 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 7 and 8;
Figure 10 is a schematic view of a pen optical path;
Figure 11 is a flowchart of a stroke capture algorithm;
Figure 12 is a schematic view of a raw digital ink class diagram; and

30 Figure 13 is a close-up perspective view of an ink refill inserted into a slider block of the netpage pen shown
in Figure 7; and ’
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i ndi v% ual ‘B HRYHed byggan eyg, ThE "fkpp 36, 1N par |c\l,JxP‘{e!ﬁlw'g escs%]ipbes tﬁ"é‘“{ Ype and

spati al extwg@mmﬁﬁt‘meﬁﬁﬁﬂﬂaﬁﬁsﬁe&’ct ive element (i.e. text field or
button in the exgmle), to allow.t t - deEGlith Yo
i nterpret input nﬁ' t"%’f&"ﬁief?rﬁ'a e su&?ﬁmg{;&%&{e%&hﬁg% 9?‘%?{ exarrpl é%“‘%s a

zone 7 whi Cﬂqqugsgmfoggppm t{nq)nem or to signal preferences to a network server. In one embodiment, text
written by hand on a netpage is automatically recognized and converted to computer text in the netpage
30 system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage are

automatically verified, allowing e-commerce transactions to be securely authorized.

As illustrated in Figure 1, 2 printed netpage 1 can represent a interactive form which can be filled
in by the user both physically, on the printed page, and “electronically”, via communication between the pen
and the netpage system. The example shows a “Request” form containing name and address fields and a
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spatial_ extent of the corresponding graphic 8. As illustrated in Figure 2,

t he netpage pen 101, a preferred formof which is described in our earller
appl i cati on PCT/ AUDO/ 00565 (docket no. NPS001), works in conjunction with a
net page priWO&i3B8L, an |nternet-connected printing appl PERAIWBRThone,
office or nobile use. The pen is wreless and communi cates 10 securely
with the netpage printer via a short-rangg.radio link 9. The netpage
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application subailbutbd) QheRiBDdrt cdnsl@CIE @iaphicOiata MBRREIIkingvidblaik, agioded Haal3 printed as a
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an appl '?”CelnYXR!re? H:Hvﬁ%ﬁ ﬂg%e?ggg.rThgmlenonvaal’ol- eﬂﬂﬂﬂethﬁ‘sda A f’-@ﬁiﬁ& c F&BS Rtk

where the nornin ews I1s first consumed, such as in a user's kitchen, near
a breakf ast EP&‘E?F‘E‘”“'GF“‘?QQ?SP‘P‘H‘&“’WB‘G&ehOI d's point of departure for the day.

It al SO COnes int b{ll L'aqgl’mggu%ké %Pheéﬁ%esptex?fbll ag% T rﬂllo?‘&ﬂ{]%%%ﬁéd earlier

Net pages printed a err unpt I ne the ease-of -use of
paper with t hrelication ROT/ATEY0S6T (dogkeitnar MESOPY) wapks it cogjynqtiph with petrage RRERT $fh 220
As shown in [neglidtc@nnectedtphifting epagscfoni@ie, bifite ornfobileasd. Thevyiet i wirkless edictadmghizites 0N
a print ne ith 1 W pag BTN acsﬁﬁrﬁén Y@ nkoshort-range radio link 9, the
mteracﬁion %egég’?ﬁ'et page printer. T egf)rl nter 601 sends the interaction to
t he rel evant net pagr Rgge fity 601, plfefr@l folnt & Ivhick taftt defifibed| iR ofu pailizp Briphdaton

Circunst anceger Lﬂ&/oe?éio@o&&w &«rﬁ&ﬁ%@o&owﬁap%&smg BEPARBRISP ocket 0. _

application co;prgut er sortware running on a net ﬁfﬁ I cation  server :
‘The appl i cat NBH2EED i pbleqta deljver, Pﬁ?%‘%ﬂ&“a{"’?’é‘g’ﬁ&?@é“z RepTPeRes: PrEATHcE G U8t he
originating pitheieennd ddfor Plbiicariant, pdlgeined st i6gh quglityradpieraciye setphessabilike arpensaal

- conveni gt i Byl RE Gl fRtkeSE RO ﬁmtwhiau cJ;\%r}& exda'n%ﬁdwdllﬂnoﬁﬁm 4dfaeht 19 B ddat D
hi gh-speed m croel ectronechani cal

sed i n
printers, foriEERIPEIng LV LSET (CHE ‘H‘"eru hid e’a‘FT’s B‘f“fﬁg‘lf%ﬁt(ml\‘ﬁqmwm
PCT/ AUDO/ 005 E@seheld cpoit ofideparnire}fEithe day. ft alsd@mesin tatfletopy @d:tompmbbfamt thipiggure versions.
t echnol ogy, relatively high-speed and high- uallty printing is made, nore
af fordabl e to conSEPsrsPrinid 2 fheir gota of GoRRRSGE fRmbie 1he SRl U35 M| FPRER B Pohas
t he physi cal tméinésaol Brectaatvitgsf anihteractive mediutni onal 30 newsmagazi ne, such as a
set of letter-size glossy pages printed in full color on bot h sides, bound

togethefOfor easy AR#oVHAFBER2 Snaceagtien L drsrsts Hihiy sofg ¢ atappe PRBESERES bAXnt er
expl oi ts the cainhiicdts, viaashérbrmngt radig liak 9, e Gadamdo & niregapeintea Tipgsister Vhendsetepage

printer can @Jw?aguo%@&.@kﬁw}q{ Jefdags! ‘R Skvef ?J‘B?ﬁk}p{%{lﬁon ia%prwnstbc.}cam&s 4Rl é@éer y

times and | ower 1 nage netp ystem can be ena {l

usi ng exi sti ﬁﬁ"e‘éEfﬂ%slﬁfévewﬂerge?“&ﬁ“dm|%’éﬂr"%?ﬂ‘ﬂﬁ‘f‘ﬂﬁgﬁ“a’l"ﬁ%gh”Pﬁ%‘g%?g B wi | |
35 operate mserer 5 Thekpplicatioh servek fnaytilemadnd p esdosse Weiehds migtedbpitizivhignatingminter-

‘consuner's point of view. In other enbodinents, the gtgf;c)mge systemis
hosted @M a pri vat &bs HiPpessustem iy pade gonsiderably mare comuggisHtihibe, Fraborizen) by being

RECTTFI Bl ) SHEHETn EdRishaio) #jth higlstcAUni@ISidBaBE8! RETh AMEUSD 186 inkjet IMeyie*dm i
hosted on a th eorgmputaeaess}rbe@armmﬁrer %@L&@@&wms7§us&etaﬁ B52Th meer
~Netpage publ i Cgﬂ O S s Gcnotogy, reﬂhvep?ngﬂ-etcglaagfhl& uxl‘%rp%manrg% Db hoeihd

del i ver print*®
consumers. In its preferred form, a netpage publication has the physical characteristics of a traditional

30 newsmagazine, such as a set of letter-size glossy pages printed in full color on both sides, bound together for

easy navigation and comfortable handling.

The netpage printer exploits the growing availability of broadband Internet access. The netpage
printer can also operate with slower connections, but with longer delivery times and lower image quality. The
netpage system can also be enabled using existing consumer inkjet and laser printers, although the system will

35 operate more slowly and will therefore be less acceptable from a consumer’s point of view. In ather

embodiments, the netpage system is hosted on a private intranet. In still other embodiments, the netpage
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publications to netpage printers. Periodical publications are delivered
automatically to subscribing netpage printers via pointcasting and - ’
nul ticastiyg el net protocols. Personalized publicati opsyide H.,%t ered and
5 formatted according to individual user profiles. A netpage printer can be
configured to support any nunber of pens, and a pen can work with any
nunber of netpage printers. In the preferred i nplementation, each netpage

h tifi A h | || t f | d
et page ol i 28 et et BN R b FER APy Thi s al | ows. each
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account s. prifters yiagloingwgngeand omirsasig Joeryergndt@olé. (Peisenalised publidations t=filteled @6l USi Ng
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Quher bi GiRid: b Ropd phifith. 3h 50 pRRH EercRadef ol nelpflE R el n byl Gehlg@ 207 | D
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e-mail a ;m.mémfambeem&lmseaﬁ.&gxaﬁnwo%aﬁyamz&m d ffpage ! €PhONE
nunber or eTEra address. Each obthect nodel the stem,| S descrlbed

using a GTFfPEUPRISAEETHE® ERFITRRE PORETVE “apé‘ged S JFETEE PR VAP A8EViIRRgr am
consi st s regfisteped signiatursf allowing-it o avthepticate the wser'sridentitetd aiy gconwrier¢ seryrrs Gthgy biometrind t WO

Kinds of caf £doat h@&lﬁh&rﬂﬁ idetiy. & VerdidhloB € BdipaftPerincl@RSEHpdritint QihSing Neified in 2
gener al i zatJj ons g% ciati Qn I epresents some kind of 25 relationship

ay b istration S
bet ween o ecvf§ y Ween 1 nstances of classes. A generalization

rel ates act ual mth@gsaeﬁapagzrwtnﬁaﬂy détifer YEHIMESGRs thd mbriBg hebapYitBueiiy: 1 @

cl ass is .thought. of, as t he, set a?m e ha | ass. class Ais
o or et b o3 2% o i e RSk o0l Rl 3 BB 205 2 1 S
drawn as parlqde@%fm»gvlecﬂbmptheﬂsw@w@w%w 'E?Pect' frencgragepgnter jstunlikomfatii ns a

| i sROof tdpenimict 6-mbldcelintGlhich Revisibleas sy jak paileDiCknbwsQR8 thiEpBond Adfibedly eail

hori zont Lne, and a list of the operations of the class, separated from
the attribute list by a horizontal line. In the class 30 diagranms which

fol | ow, homevermchqiaﬁaa{ohwnﬁnﬁymu@mmﬁg 4 ShifiedModaling Dsngdkd (ML) Slasélr aWN . as

a line jqg | her end t the
mul 11 p1 | QB P anfeel S35, or S o P R Bl baa TS il oF
asteri sk rfhhfnshlmoo&'%eesah% Rspciaions 4nf gengfplizationsn dn assqm'ém repeshes sme ko ot Eac h
ass@bi at ireaiobship BydbekrOobiRth, y.e. baeeh ingiices ufictallesi A Benérslizmipn @Mueh actBal elbse8 amfxbd Onal | y
oen S Gl ) 2,
cramond s A AL, aEstel ALl on LA SR LSl e J00 A ¢
rel ati onsh!inﬁmf(liéplys at'cpntjing adist afihe atigbutgs of e clgbs.|s¢parateq fyinrthengme bye horizomtad b, Wi t h an
arrow (i nind Dfst Bmmp@&uﬁnoﬂwmsst sebﬁdwlﬁ% tRlathitRR Y QbBridomial [ihed th B \hss VIEN @
cla § di aaglr am I Sch polilov\zl‘ﬁnweuetr) o eragtons enev g‘eﬁég PasC;ro{nﬁiléJrQO/ Ov]v'n287Zh e_08 nm‘ll tiple
dlaga bychy Zollovy fioveeye; o8 e B AR P A HASKATE N i ne i n
all but tcﬁ@geanppwalml@g]eg_ﬁpnher end wnth the multiplicity of the association. The default multiplicity is one.

An asterisk (*) indicates a multiplicity of “many”, i.e. zero or more. Each association is optionally labelled

with its name, and is also optionally labelled at either end with the role of the corresponding class. An open

diamond indicates an aggregation association (“is-part-of”), and is drawn at the aggregator end of the

35 association line. A generalization relationship (“is-a”) is drawn as a solid line joining two classes, with an

arrow (in the form of an open triangle) at the generalization end. When a class diagram is broken up into



which defines it. It is shown with attributes only where it is defined.

Net pages are the foundati on on which a net page network is built. They

provi de a paper-based user interface to published information and

i nteracti vewaagisses. A netpage consists of a printed pagPQiAUBORIT 5
surface region) invisibly tagged with references to an online description
of the page. The online page descriptiog is maintained persistently by a
net page page server. The page description describes the visible |ayout and
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fields. AN ‘?*‘Bg@‘é“é SR Y RPAGE © 8 a netpage pen on its surface
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In a preferred form, each tag identifies the region it which it appears, and the 10c¥1t10n o?that tag
within the region. A tag may also contain flags which relate to the region as a whole or to the tag. One or more
flag bits may, for example, signal a tag.sensing device to provide feedback indicative of a function associated
with the immediate area of the tag, without the sensing device having to refer to a description of the region. A

netpage pen may, for example, illuminate an “active area” LED when in the zone of a hyperlink.

35 In a preferred embodiment, each tag contains an easily recognized invariant structure which aids



sensing process. The tags preferably tile the entire page, and are
sufficiently small and densely arranged that the pen can reliably inmge at
| east one _tag even on a single click on the page. It is that the
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35 square tiling of 16 tags and the corresponding minimum field of view 193, which must span the diagonals of
two tags. Figure Sc shows a square tiling of nine tags, containing all one bits for illustration purposes.
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tiling scheme and the same tag numbering scheme, they can also share the same tag map. The tag map for a
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map can be retrieved, the tag ID can be translated into an absolute tag location within the region, and the tag-

relative pen location can be added to the tag location to yield an absolute pen' location within the region.
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housing 102 (see later). The cover 107 includes a main part 109 which substantially surrounds the end 108 of
the housing 102 and a projecting portion 110 which projects back from the main part 109 and fits within a
corresponding slot 111 formed in the walls 103 of the housing 102. A radio antenma 112 is mounted behind
35 the projecting portion 110, within the housing 102. Screw threads 113 surrounding an aperture 113A on the

mounted within the

cover 107 are arranged to receive a metal end piece 114, including corresponding screw threads 115. The
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housi ng 102 (see later). The cover 107 includes a main part 109 which
substantially surrounds the end 108 of the housing 102 and a projecting
portion 110 which projects back fromthe main part 109 and fits within a
correspondi W ®A¥S 111 fornmed in the walls 103 of the houstGTRYWEIZTA 1 adi o
antenna 112 is nounted behind 35 the projecting portion 110, wthin the
housi ng 102. Screw threads 113 surrounding an aperture 113A on the cover
107 are arranged to receive a netal end piece 114, .including correspondi ng
screw t hr emés eddblece ITAR remoiable BLehab ik cMEdg épBddnsft. PCT/ AUCO 01277 - 14 net al
end piece 114 is renovable to enable ink cartridge replacenent. Al so
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The pen can operate Both as a normal marking ink pen and as a non-marKking
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provided mounted 4"‘.(:)sgco¥\¢:r| f?ex?’ggngd is mounted on an electronics chassis 130 which sits within the housing

102. The second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation for projection
onto location tags printed in infrared ink (see later). An image sensor 132 is provided mounted on the second
30 flex PCB 129 for receiving reflected radiation from the surface. The second flex PCB 129 also mounts a radio
frequency chip 133, which includes a RF transmitter and RF receiver, and the controller chip 134 for
controlling operation of the pen 101. An optics block 135 (formed from molded clear plastics) sits within the

cover 107 and projects an infrared beam onto the surface and receives images onto the image sensor 132.
Power supply wires 136 connect the components on the second flex PCB 129 to battery contacts 137 which
35 are mounted within the cam barrel 125. A terminal 138 connects to the battery contacts 137 and the cam barrel



30 flex PCB 129 for receiving reflected radiation fromthe surface. The
second flex PCB 129 also nounts a radio frequency chip 133, which incl udes
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35 capturing a signature. The sequence of captured strokes will be referred to hereinafter as “digital ink”. Digital

ink can be used with a computing syétem to form the basis for the digital exchange of drawings and



30 surface which corresponds to a signature input area can be encoded to
capture continuous pen 101 force. Pen 101 action relative to the surface
may conprise a series of strokes. A stroke consists of a sequence of
time- st anpeWQMA1Ss®1 positions on the surface, initiated BCHAVMOEEH event
and conpleted by a subsequent pen-up event. Note that pen force can be
interpreted relative to a threshold to_igdicate whether the pen is "up" or
"down", as well as being interpreted as a continuous value, for exanple
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sensor photodrode 144, controls 116, '131 and 143, and hand
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provided in, the nga}Hpa e RF chip. The image sensor is CCD wth an
appr oxi mat & PSPl of 215x215 pi xel s (such a sensor is

The image sensor is CCD with an approximate resolution of 215x215 pixels (such a sensor is
produced by Matsushita Electronic Corporation, and is described in a paper by Itakura, K T Nobusada, N
30 Okusenya, R Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT CCD Image Sensor for Miniature Camera
System”, IEEE Transactions on Electronic Devices, Volt 47, number 1, January 2000, which is incorporated
herein by reference) with an IR filter.

The controller ASIC 134 enters a quiescent state after a period of inactivity when the pen 101 is
not in contact with a surface. It incorporates a dedicated circuit 150 which monitors the force sensor

35 photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down event.
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30 ‘When the stylus nib 121 or ink cariridge nib 119 of the pen 101 is in contact with a surface, the pen
101 determines its position and orientation relative to the surface at 100 Hz to allow accurate handwriting
fecognition (see the article by Tappert, C, C Y Suen and T Wakahara, “The State of the Art in On-Line Hand
Writing Recognition” IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol 12, number 8,
August 1990, the disclosure of which is incorporated herein by reference). The force sensor photodiode 144 is

35 utilized to indicate relative threshold whether the pen is “up” or “down”. The force may also be captured as a
continuous value, as discussed above, to allow the full dynamics of a signature to be verified.
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Figure 12 is a diagram illustrating the structire of the raw digital ink transmitted from the pen 101

to the computing system. Digital ink which is buffered in the pen 101 when the pen 101 is working offline is
stored in the same form as digital ink which is transmitted to the system.

When the pen 101 connects to the computing system, the controller 134 notifies the system of the
35 pen ID, nib ID 175, current absolute time 176, and the last absolute time it obtained from the system prior to
going offline. This allows the system to compute any drift in the pen’s clock and timeshift any digital ink
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command. The user may also designate a particular nib as a page annotation nib. The system is thereby

instructed not to attempt to interpret user input labeled with the corresponding nib ID as field input, but
instead to always record such input in the background field of the page. Similarly, the user may designate a
35 particular nib as a selection nib, thus allowing the user to perform selection operations on a page without
inadvertently entering input in a field. The user may also chose to restrict signature input to a particular nib, to

minimize the risk of an impostor succeeding.
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can therefore hold over 12 minutes of continuous digital ink. Time, region and nib changes happen

30 so infrequently that they have a negligible effect on the required transmission speed and buffer memory.

Additional compression of pen 101 positions can reduce transmission speed and buffer memory requirements
further.

Each raw stroke is encrypted using the Triple-DES algorithm (see Schneier, B, Applied
Cryptography, Second Edition, Wiley 1996, the disclosnre of which is incorporated herein by reference)
35 before being transmitted to the computing system. The pen and computing system exchange session keys for

RECTIFIED SHEET
> SHEET (Rule 91)
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- specific alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a
30 number of other embodiments, differing from those specifically described, will also fall within the spirit and
scope of the present invention. Accordingly, it will be understood that the invention is not intended to be

limited to the specific embodiments described in the present specification, including documents incorporated
by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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i ndi cative of novenent of the sensing device relative to'the surface, a
nib for marking s.he &senfisgQevicelattording 10 clamll, REEreiBeOedsing Gulicdlintduded h @iteffBatingn
indicghi ve : ; >- . bomar king characteristic of the nib,
and aﬂ%rangﬁ‘l&ft&g? or%te?ig%'sfén‘lﬂ{u%ﬁogn? eﬂmrmverrent data together with the nib
L\Ef or mat i ﬁn to a{LCOﬁpk&\@ﬁgdW&EMn&ocl&n&ﬁﬁﬁeﬁ@eﬁEﬁ&e&ﬁrkﬁﬁGlﬁfaﬁ&rﬁ%i§§ale&édai m1,

ereint ) . u . L PQr L] 0 the nib is a
separate c%ﬁ%%ﬁgﬁ@\?\ﬁﬁéﬁ&?gh%%éﬁaﬁg%ﬁg’éggﬁxgﬁgc%étag% abl'e fromthe body
portion. 3. A sepsi Ngselan deceasetidingliodBind 10 whereitl thi nib indMa&aBiofigd d3fice 36 RSIingJ
devi ce i ncl ud%s an ﬁimgt errogating 10 device for obtaining the nib
i nformation fr (')“rfnm??]e nib. 4. A sensing device according to claim11, wherein
the sygface-marking £bBAkidGibRdelasbrimg fo 1Y, AfckefGhe sénkifddelilAngiaR R ENdeS | NY:
anb shapc;dr a.nib slze, .a alIml_hrﬂe vmdtth a color, and a texture. 5. A sensing
devi ce acc & §PHE U 8P Bfeapaierd REBYEPA $e nib i ncl udes a storage device for
storing the nibgi nfQLRdsatVie ackordifiz to AaimS\etiefdf td BNy pEriAGER el kA of Fperhdi M 1,
wherein the sensing. device includes a_storage device for storing the nib
i nf or mat i o ARd blﬁﬁ\fé??é‘f‘l‘fiméﬁ‘%éz?f’m"f‘.°fie%°@'nsi ng device according to claim

2, wherein the bedy RQEiihPRevics alcbaibs'% AR nfler ey 206ke sbddF BifBurkdSio,
attacpable to a | ongitudi nal ené portiqn of the 8. A sensing device

. | pen. . 8. > :
accor &Y ng BTeRr-dY fmire eI difugisppsed o g FiEpcy lcigrdaadpticaive el lpeationobtie tepsing 0
gener at e, ldyvics esdrtivengthend@el tidadded ditadpingsiadicaive of daleastane feferace phintofithe rfaceldiea
i ndi cat i ve pQfiondensd? bédlglcolfigdd 1d diferatfithlolGhent AN ismEihé Bladdidg t 0 the surface,
t he coded data being indicative of at | east one reference point of the
surface, the nDPi 0nA seshecievikdatoging ®rfaings) wbdleid the pdeliaita Ingludeh @ plalinesfeags, dat a
using the l.Q6abbhé3 iddRiRe of 2 locdlorn@ B P b thlEMEELE according to claim8, wherein
the coded data includes a plurality of tags,

25 10. A sensing device according to claim 1, further including a code sensor configured to

generate, by sensing coded data disposed on the surface, identity data indicative of an identity of a region of
the surface, the coded data being indicative of an identity of at least one region of the surface, the motion
sensor being configured to include the identity data in the movement data.

11. A sensing device according to.claim 10, wherein the coded data includes a plurality of tags,
30 each tag being indicative of an identity of a region of the surface within which the tag lies.

12. A sensing device according to claim 1, further including at least one acceleration sensor
configured to generate acceleration data indicative of acceleration of the sensing device as the sensing device
moves relative to the surface, the motion sensor being configured to generate the movement data using the

acceleration data.



each tag being indicative of i fiagj he tag on the surface. 25 10. A
sensi ng devi ce according to” ‘miﬂﬂg‘lﬁﬂ‘ i ncl udi ng a code sensor )
configure nerate, by ode ata di sposed i face,
identity g%‘i‘g"%l%gi cative of an identity of a region of Pﬁ%’é‘tdgﬁ??ace, t he

coded data being indicative of an identity of at |east one region of the
surface, the notion sensor being cofBi-gured to include the identity data
in the novenent data. 11. A sensing device according to claim_10, wherein
the coded dat al3 nch eradng davigs|agrprding foyclagp 13, yherein the acceleration pensor i§ £onfigred {Qyi cat i ve
of an i deidelatlsast®io sabstaigiiyaithagbnalichidposants bfac@lematidnhi N whi ch the tag lies. 12. A
sensing device according to claim1, further including at |east one

accel erati on sknsok sensingd¢vicg eqcerding to clgj eferhepinglpding primage; sepsorbptineer ffE at | ve of
accel er abdiRodpurbd® Sk by GmadRY e SuRit it e vBRIRSIHNG seheivg deeice, Mdyedutal thé at i ve to -

the surface, the notion § L i nerate the novenent
dat a§ usi FgHp F.’é’”e"é’%%‘éé‘?“g?’?? %%%‘%{ﬂﬁg’ghg’&@&g%}aﬁ%@%gg d%es S PCT/ AUCQ 01277
-23 13. A senfsjsng &lgeﬁii&edeaeecasoemﬁgg? tcRinC1, BinBreid Zhe mmﬁfo@iaﬁntihmdaﬁﬁew ?ti on
sensor is_confiqu 0 _..sense at. st.two. tantially orthogona
conponen™BFe @’b”éﬁ%?’%fsiﬂolﬁa.mﬁf."’% &ngaéeﬁn et es\ﬁlgcc’?%egigbor ding to claim1,
further includiglg 2fnd; e SB5I@AY to cldull €, vihbreif) fhe 56 RfoRthationRIVAG a Gl et €d t O
generate, by inmaging the .sur. ace igﬂgapg ViGT RltYeOf Lhe sensi.ng. gdevice,

i mage daft§, CPHE S PRERMSBRSEES BEMg cOnT1 gured to generate the tovement
dat 80 usi Higrattéristic ofitheyuib. dudithe nibpwle informagionds asepssihloppipatheibddspidfiehg to claim 1,
wherein the nih infornmatjon ingludes. n{ b st.lytlhe lpol;%rﬁnﬁgi on_whi ch. descri bes
at |east one slfrf ot EPWERIRJowARs Qe b 3psrein e nip fplomasipn is g% ndCaE 85T ng

devi ce adwaiedassgatedwithithginia 1, wherein the nib information includes a nib

identifier, the conputer system majntains nib style information which _
descri bes at IbsastAEYﬁ‘émg’ﬁfaP -*%?‘R’}"r?g” %%?naac%‘aﬁ'gfn%seg?ngtd ‘e n b, and
the nib skhipkdinichfnp .t sysym incuding the sensipg deviges anicp opvputeq jsystein deciyding ¢ geeeiver 7. A
se 3?5 ng %ﬁbfe@ t@:&fﬁﬂé #lovaent dta GAdRbTAEIrmatidl Béreind\schstig dévick) ukaér@ma’&;'s'team;iw al so
indicative_of a. function associ at.e: system for

capt uri n§"iE¥4 (‘:°s'1't?f?'rtgh°6'}° vcz'imé ? a?aoaﬁ(g&bn’agfa}g{a&om od 3acofle of B srol,

on a surtace using a sensing device
as clainmed i nel ak Psibm abchr@ing b iaBiN g, Afithdsd GlicR@ing 41 QurfSce Aisving Godd® ¥ataCisposedNd A
conput er “%%ste i nclydi n%{ya :ﬁ?qel V&I 11 15 configured to receive novenent
data and"pfR#ef P‘??EFH‘F%‘H PE THE °S¥nsi ng device, the conputer system being
configured to interpret the novenent data and nib information as the
facsimle of the stroke. 19. A system according to claim 18, further

i ncluding a surface having coded data di sposed upon the surface according
to any one of clains 8 to 11.



