J;e3e&J\FFGIJﬂ\J6JTJo{(r i 30 OCTOBER 2002 I NPUT UNI' T, METHOD FOR
USI NG THE SAME AND | NPUT SYSTEM Fi el d of the Invention The present
invention relates to an input unit having a nouse funct38GhIB&R PBB3t one

inputting f i whi ch i nput unit conprises inage-recording means for
provi di nm\“\ﬂ@“&mﬂ@m“ ng function. The invention also relates to a nethod
for prov use function and at il east one inputting fu \\mwm\\“%\“t he
aid of an i nfi®®nit, as well as an input system having a no

and at | east one inputting function. Background of the |Invention«{sday,
personal conputers are usually equipped with a conputer nouse, which is

used for PoRbhioniig AueHiBR’ rOR LRSHEOTRN! ShECRERNTnER RISHiEhONI N |
carried ou ; e-frand novenent
t hus indicating how the nouse should be positioned. The nbuse generates
posi tioni ng;shgnakschrdirgakhegoRow t he nouse is being noved and thus how

t he cursor shoul d be noved. _For this purpose, the npuse usually has a track
bal |, which turh8eaBrgSEBSULRVERLEPRCcERRLG§alRs Pt REPEGr HREE n the
mouse i s péﬁ%e_d Aveket iansamBnandawatchebBtt Bne GemRetingn rdhicka®nposi tion
sensors Mhl%. n.turn gen%rate t he 05|t|oqln% signal s. Norgallﬁﬁ_the nouse
can al so b&E8dHPEP pPBYFdFREPFASEFUETPERS TS OFive "o SaEsr Thy e~

i nt er nedi anvjidahgonaeoinpuoreihgt fonstanonwhiThle timeensdonclalcks refaweser, when
the term " mguge Luchi @Q E§ Hgé‘irx%%%oh%eo%%kcﬁf & SrkO Jkhg fupction of
posi tioning a cursor of thE8 Fi'ke "Fo i nput” 't éx and I mages i nto a conputer
a hand- hel @necanpattisgsénncties wisd, twki edd pdges tileutexmisdr, iawage which
is to be igRYy Wt Bnt BEpdkds9bcan hainseRskbuLe $RARRNonlRGdSGaNNer can
only image a very limted text/ inmage area at one tinme. Consequently, in
order to re€8EY GRE dNP¥EFENGl TWHFELO8r a whol e i mage, the scanner nust be
passed ovemathgrbext/ bfagacandveavebal sub-inmges nust ¢ 30 OCTOBER 2002
2 be recorded. Eséally t he scanner has sone kindl f gosLtiogtsen or which
det er mi nes how £REE¥ ' sBEIFREGEs CORBIFG Se 2L EaP8y A Yt FEVEERGG: ¥ %o enabl e
t he creati ancolhpateanposisee whagd bhiseuskdofor positioning a cursor

on the computer screen. The positioning is carried out by

the user passing the mouse over a surface, the hand move-
ment thus indicating how the mouse should be positioned.
The mouse generates positioning signals indicating how
the mouse is being moved and thus how the cursor should
be moved. For this purpose, the mouse usually has a track
ball, which turns as a result of friction against the
surface when the mouse is passed over the same and which
in this connection drives position sensors which in turn
generate the positioning signals. Normally, the mouse can
also be used for providing instructions to the computer
by the intermediary of one or more buttons on which the
user clicks. However, when the term "mouse function" 1is
used below it only refers to the function of positioning
a cursor or the like.

To input text and images into a computer a hand-held
scanner isg sometimes used, which images the text or image
which is to be input with the aid of a light-sensitive
sensor. The scanner can only image a very limited text/
image area at one time. Consequently, in order to record
one or several words or a whole image, the scanner must

be passed over the text/image and several sub-images must



It is known to conbine a nouse function and an inputting function in a ,
casing which is connected with a single flex to a conputer. US 4,906, 843,
for exanple, shows a conbi ned nouse, optical scanner, a3® QCJQBER2§H02ad
In the nouse node, a track ball is used, which drives two position sensors,
whi ch generate the positioning signals. In the scanner node, a CCD line
sensor as well as the position sensors are used for inputting characters or
gr aphi cal infornation to the conputer.2US 5, 3S5, 146 shows a sinlar input

unit with a cggbé nnyg a{ nctlﬁgléggauiggqger functlon MQICh al so
utilises a ?racﬁ 5 |ne Sensor. yet anot her

i nput uni tthtam ﬁgnaommlseclﬂ udrett & omi el lwantrms'é uw;bfnmagetm shmeldase, too,
a track b §oyé§d1$0£hé f@om@@rf@wc&m%%hé nst&ad; & 5@% |ine sensor,
use is ma an area sensor which, 1s capable of 1 maging a docunent in a
single ste%oﬁmﬁshh¢chm%%%s hreRf ¥t - be noved across the document. This is

said to have ther agyapiaae tdhatonsisofd wasesd Sflimére%rtcprarporrel ating
i mge data, mnth 03| ion data, US 5,633,489 shows a conb gﬁg_ use and

bar code r ebdRYEEWAGr BURREAB UL ?Lﬁﬁﬁ}?ﬁlvglﬁﬁob?d%QPTﬁp a track
ball and t@esbﬂgbedéleﬁaﬂ@raC@mmpmses a | aser diode which generates a | aser
beamemtted fr h Si use and a oIo etector whi ch
detects the var@?h% ?n%eh§§tyf§% %¥1£§2én) O%FIlgﬁ] t%ﬁ%ﬁf’knomm i nput
units haveOBtLQ@he$C@@ﬂ®¢lC@@@ddhﬁtmaﬁuﬂﬁde@SIgm vh¢rm¢mw¢ngxbarts and
Many SensogSe Mokepy el ifheye@N! dh PERVALL LS nwsdpéyﬂ?{&h eSe i veen the
functions conbined in one and the same casing. r OCTOBER 2002 3
Summary of Whheh| 4gRRTRbA Hee| RO$ hEEORHNG b e3ha bF - t e tif)til%s%‘ﬁ?tmﬁﬁ/ent| on to
provide anmbcﬂ@PtaU@CD Dﬁﬂé n@e@s@@@@ weMLt 4 HN ROUpSS it £aSt s EpUt ti ng
function as_wel | ﬁs a_neth t for rOV|d|n t he nouse. funpcti and the

i nputting FERACYPH fohl?ﬂﬁ BH¥E oF PR FRC FRhTit CTinP Y 2PRHFR ?é&ﬁm%nlt and

whi ch nethoﬂoneduceheheompmuernent|oned deficiencies. This object is

achi eved by an put i C n 0 C t hod. ccordlng to claim
19, and an inpu¥§s§é %%1%%€'§%ﬁg% % 4 %i%%zﬁpggeferre ERAbstiTehts are
stated in binedsmousg éndcéigﬁnQHQOSQ%nm@Spé@m¢VE¢y, wm1¢munﬁsmn|t

according {Q;ihgesnyepthon bAUP £Q4PLI 665 1DRgesERs9Fding means for
providing saird inputting function, with the I mge-recordi ng neans al so

being used to pEBVP dé8¢ hd? hpBlhews Unet | IRt ek t BRRMbf URsE iRAYIHE a

I mage- r ecofndibg ﬂﬁaaslbﬁraﬁalyc@ﬁﬁeﬁffmﬁeseoﬁunghl@ﬂﬁs ageoy didrg, to the
present inve tlog g are us d.t ﬁOVIde bo F ge mouse function and the
P hputti ng FunEREBnPakher BoYE B ot e e rTRPS L FORChi ot nide HHRETTOns 1's

achi eved. &ftrther hbne, seheotrr agkebas| mada OE ani dted sedsdotbhiacmncti ons can

be based Ogstgggéﬁand? @gggﬁghgoagg S tt@ﬁt t%?n?i €%§%Tgﬁ bot h

functions can samne ware an Ther eby,
real |ntegWB@antbﬂStﬁ@e@mBOFuh@tm@ﬁgdl§C§9§§|ﬁb@ dacweent hafhite two

sinply bei 519 BEQHORL haget BRE hAvhAEa§8MBn&8SHhHUs8BthArENEsPFEQIiATT. I N
addi tion, becones possible to provide an input unit w thout noving

parts, mhléﬁ ﬁ@raGQEH?QQEbUQ imaget HetpormthoPOFE BhPBf d@bRabi ity and

manufacturing. 6s i kbibeseviHens hetombihédi foaksoap@ssabteddo provide an
i nput unit _whi.ch requires, neither ecial position:determnation [eans nom
“pfger b 5 PFpREaca P

addi t i onal TSRS T n“ERESr 5P BPUSSr LEPSF LGP the ¥ means o

a track ball and the barcode reader comprises a laser
diode which generates a laser beam emitted from the
underside of the mcocuse and a photo detector which detects
the varying intensity of the reflected light.

All these known input units have a rather complicat-
ed mechanical design with moving parts and many sensors.
Moreover, they only provide limited synergies between the

functions combined in one and the same casing.



I'n this context, it should be noted that in this patent specification the
‘terminputting function refers to a function whereby the user car: input
information to a receiver for storing and processing i n3@ RCEABER 2002 ke
30 OCTOBER 2002 4 the nmouse function which is used for positioning pur
poses. Furthernore, it should be noted that the nouse function can be used
for positioning a cursor or the like in a plane or in space. Mre
specifically, the input unit is advantggeously adapted to emt positioning
signals for providing the nouse function, as well as inputting signals for

providing sandarnpoftiing fovebtdon the positioning signals as well as the
nputting signabs pelng,basedon.limgpsctesarded, by, arans. of Lhe
ep a

i mage-recordi ng neans. ositroning sig S can be use of controlling
a cursor oPravtd@paneinBYf ceplt whavenghe heipee t fugesignaksdcah contain

i nf or mat i ofedbi Chnk SihPuPei hGPELNECLbNC§ AUPLE €4 JNRePRSHLESRI NG Signals
and the inputting signals can Ee emtted as el ectrical skgnals.on | eads, as
I R si gnal sPYR¥14509 ot hf gRAPES BRnFhieundndiHes LePPEbiRIWAYICRERRral |y, the
i nput uni twean lahsandsn' 6fstlgélaiﬁp0th@ﬁithlamiéle mﬁti?ﬂiggaﬁagnﬁl s and the
inputting sjgnals . Q. _instruction signals base n.clickings The
receiverofw§gggsTaﬁ§?g FEREe %ﬂ%oﬁBﬂY R R o$ﬁ£+cfﬁﬂﬁfgﬁnit to which
posi ti oni ng i nfBnimtobieandi®rachheved nbyramtimpui sutit beccoypdiing The i nput
unit 1s espgelalig Ul LARLEnLAT LS AL o0 o AT 80! SagolRUL gLy Wher e 1!
is desirabl'e to have few, but versatile] accessories. e I mage-recordi ng
means may 8vfApensacaordiBy temgbatwcat di Freierred cpmpedynenng ahe nouse
function apdagegesAndihimges L e605AANG1 HNE S&12 prﬁ&agé@eiwﬁy! nputting
function. This may, be partjcul arly_advantageous if different

i mage- r ecor di ngPRh5PRLE eyl i RS z%lﬂ%s??eék?cﬁnY¢%F%%% fRMRtions, e.g. if
di fferent temprasesdesagedrécoribrgi nagesresorgh-agidbeg exaapl e, when using
the nouse tuncggon 0 enggyomjsgﬁég gg able to nove.the i%%ut upit across a
surface i ntPRECEAHE GHYCRECBne" Wbl B RoVREE° 1F AP T T ORI “RolRe 1 3hd when
usi ng t he bapuogt iagdf uncprovnidaecthaymenséd fundeiable to use the input unit

pugt hagdf uacpie . nput uni t
as a carera fof 1} 4ROLAGPOLEERS LREA AT rdcal et A Red QM DSGMIY - 11

one of these functions, according to the present inven-
tion they are used to provide both the mouse function and
the inputting function, whereby improved integration of
these functions is achieved. Furthermore, the track ball
can be omitted and both functions can be based on the
same sensor technology so that the signals for both func-
tions can be handled by the same hardware and/or soft-
ware. Thereby, real integration of the two functions is
obtained rather than the two simply being brought toge-
ther in the same casing as in the prior art. In addition,
it becomes possible to provide an input unit without mov-
ing parts, which is advantageous from the point of view
of durability and manufacturing. As will be evident
below, it is also possible to provide an input unit which
requires neither special position-determination means nor
additional aids in the form of a raster or the like.

In this context, it should be noted that in this
patent specification the term inputting function refers
to a function whereby the user can input information to a

receiver for storing and processing in the same, unlike



5 thks case, the different inmage-recording units can be provided with
different lens neans with different foci. The inmage-recording units can,
for exanple, be located on different sides of the input 30rOCTOBER 2002
shared hardware and software. Alternatively, the imge-recordi ng neans nay
conprise an image-recording unit which is used for providing both the nouse
function and the inputting function. This enbodi nent i s advant ageous
because it requires fewer conponents i4 the input unit and only one beam
pat h. The inmage-recardi uni ts. nmay. conprise any type of sensor which can
be used fd"rherg‘b Wil rﬁzﬁoﬁhd’&lb ]’s%outrjg)edi p’foe"f é%l%%%/‘g“%%l%gﬁ%_t-sensi tive
sensor W tgosed wodi nensi onal sensor surface, a so-called area sensor. In a
| ess conpl ex ermg'(y]{ggm{ t:he J t j t itian i_gnal s and
the inputting signals n%ax%f’eslg:enétl a dylﬂg:_‘lonr}scf%?; (k)tfﬁgt}ﬁe&geztr{ijda‘g% %ﬁ}?s recor ded
by the i mdgeer ezt AP IRAAPLT (AP OGS 2 BEEIRY 47 yhg |1 idtdéssi ng of

the inages; takase RAGE idpbdde receiver of the signals, e.g. in a conputer.
If so, the latter nmust have ftware for Uroce,ssi‘ng the signals _in a

sui t abl e manne™MOLSyEPETS Yray 0 r B idt or e PIYRRHTRESBRINt er or
may, for exapded the dniidd yaed dibriitey i diphalmni forgeesei dind acHehe i nventi on
and be transferred to the receiver whey tkga. inpur_unjt is in use The
recei ver d1O4TR RIYHAL f B THe iHHU RN T BE thpapt €51Vt er ni ni ng
whet her t hiengigpnial simrat § imaee nfded: taisopo st heé @ sig- Seupad ss bgnalks iagput ti ng
signals s todtowld éénpaq i [ OGESE, I S; thi s purpose,
t he i nput th,ﬁ]llh]? afés t:a apl'tn to o }t%plﬁ?{lh% posi P%ﬁ%\cgn%:l gﬂg{é;ésand t he

i nput t i ng BeepEded by JIRANS Yyt hhakmagr- FeeerdErg ceeppngenthd yafHet her it
I's recel Vifg,POosd té%j‘ﬂaﬂﬂs SLNBS Hed N LAk SODNEAS - a FOir&@MH & the
input unit may use different protaocols for the djfferent signals. Suitably,
the i nput TRIF u%%Lﬁ%r%?%'oWFgW P He! ¥ eF L 3 hsCiD e nouse
functi on ofntdendthisi twiiged uneti®bsoinhat id thé | ckmonedow t he i nages

record 30 %BE%s2i0\:0‘20 6ined by tatﬁfes i(_imat?et recor duetrtlshoul id rpa br ocessed.
For this purpose, e |nlpur} thi% C-br}e erably l%orﬁ)r?ﬁ’ Ses & Tl g neans, e.g.
a button, avm che aerel tttkaptar ¢lecw ol tdegnabutomni¢eadet weeniR tsigh f f er ent

functions ywhen act ed, #RONs YN TS, USETin PESEETAOMYy &lil&36L JfL. the nouse
function, the |na]?£-record| ng nmeans are adapted to record a plurality of

i mges i n Naewral ey et inmiE domterfan orl Hackmi Fegdewk? | @phehe contents
of the prevhousSthdBgssitiodiy JiysaTanane aedi exedc byngesnying, t he i nages
with suffici entl%/ hl‘gh fre uency i;ﬁrel tion 1o the exp,f:ﬁ:ted sepeed of
movenent. ByIvi FETeT G E 1M FHREIRaTHE PRegetCovReT ap! Mt HeTFe 16t &t i ve
posi ti ons @af etlketeifgnaks cand bhdex ecospuenesd somelsetspeci@but unit

positi °”'d€59&ﬂl8ﬁ.t¢]8é‘iﬁf Srk%%ﬁom&%ﬁﬁggﬁdﬁéﬁo@ﬁ&? | REQHASd dhe
subsequent “processing can take place elther in I nage-processing neans in

t he i nput uitoopeinpie. rEeei vepubfunhe & gpsbeciabhytieriaiple fmvit. The
advant ages,;0f P{PReSRATD Aori £8BL LHRpLARKLLLRG ST gPals §Bsihgridput unit
are that, In this way, the input unit can be used as a stand-al one unit

Wit hout bebFagheBRnEeYedP® ERrSalt btent 2FeeeF9E+SSt hat i nf or mati on whi ch has
been input can Pge shpife did&std in®Nudads SRARYcOAptNEei ApEirsit so that the
user can check that the information recorded rea lé IS P%he inforrraéion he

i nt ended t Y™PAEoFACOEAERY HARLt heCF PBEPHAETBA ChR BRUPFahYPErted 3% a nore
conpr essedaf segahdt bmaye- recerdeng kit héonopeoviieéngnphe Lnpiticang be
connected to _apy recgiver that su [ts.a _mouse With no speeial -software
bel ng.r equf REALTARE e Bctryare rBRE Bl el R trdhl AagRu PR & i nut
uni t advantageoiushygecvepeirdengi ahgepcbersst ngsnmeaasdasedefiofobotiret he nouse
function apgo! BenbpRURL| NG fUNEE! A0 rINERE FOBYSARLOGESTLRY PEANSHOBY
conpri se a processing uhit operating according to different program nodul es
dependi ng upagewnpeardingt i Bar oexanelenpwhennieing bhpngousedfunc-

tion one may wish to be able to move the input unit

across a surface in the same way as one would move a tra-
ditional mouse, and when using the inputting function one
may wish to be able to use the input unit as a camera for

imaging objects located at a distance from the unit. In



30 OCTOBER 2002 Mbreover, for processing the inmages in the input unit, the
i nput unit advantageously conprises neans for determining the relative
position of the inmages with the aid of the partially ov80IGERPOBER3002nt s.
The neans for determining the relative position of the inages may be
included in the shared i mage-processi ng neans and be inpl enented by neans
of software. If the nouse function is used for linear positioning only, it
is sufficient to determne the rel ativ§ position. of the inages

hori zontally. However, if it is to be used for two-dinmensional positioning,
the rel gt iﬁtﬁsﬁ@ﬁdép&ﬂﬁéﬁiﬂf%r@%&ﬁﬁa@%d—r@ﬁ&t&l@@ a0t e Idarart;bf vertically.
In an advanta us enhod;. t, t input unit .conprises nea or

gener at i n&ﬁ%‘%%%égi%ﬁ@énidﬁ%fﬁgl gtetgwpﬂ?éarﬁagflgﬁbf&té%]?%taﬁ%% ‘posi tion of
t he i magesthelhaagesinaamidigdsivgnidlss ceam, ffaor esxcanplee, Hie loerpesednof one or
more vect ofis dd G DAY (e i WRle NIRLSEN el detisen the

recordi ng of two I nages, one or nore ‘positioning coordinates. The
means for wigiferdatd P RIWRYGSosi ti oni ng signals can al so be included in the

shared i mage- prAGRTSIaRG VRIS tdRd ik JateRiBiied, RedRamPlconpf tware . The
input unit is advantageously hand-held sq that it can be carried
ever ywher @Y1 £% éﬁﬁ%ﬂ'&@fyotrrﬂ?‘@geh’éﬁteé” i Jsorises e BFPEESdal mouse
and i nput BotH thid caisey ddirparisonainds @iHd nghund merfatadidmf ammt ion. In a
particul ar| vantta eous, e %di nent , the input unit. al so conprises a
t r ansni tte‘?“i{:’fO el 'ss SUSHEITU HETWET Afut- RIS YL &iUsr, whi ch
further f gmrdrttat és1 tdhe ugpudf urhid iamputoruni tanelteweddh ysttdot h st andard can
advant ageousl y K i r . I t i nputting

TR USRHd Yoddial RIS oY 2R UL 2ty [hbe

function conprises a scanner ion so ] ‘ can be used
for recordtih@ansar aft/dr datadss usee fiatpraqarfifmsan ommas dtso conpri se

a canera fapaiidhrafari1y e 4 mg%enr%ﬂmé%&r Qi 1d 8- 30
OCTOBER 2002 s for i.nmagi ng objects | ocated at a%ijl stance fromthe input
unit. The $YERSIARGY Lﬁg‘?d’tsi%Jn %0 & cifiGdd & AR ISV i nput ting
handwr i tten/ dr awn,a iless anglgenentiosd magifogmtden. i dpnh wfi d, hé@cseanner
function, the caner.a f.unctj.on andal tc?et handwr i.t.i.ng/ dr aw function can be

the only i'ﬂbeutgfolsrf Tt og’nlgodralosne 0 K 1Y ﬁ]r%f‘af Md¥%ns.
essentially consist of the actual images recorded by the
image-recording means. In this case, essentially all pro-
cessing of the images takes place in the receiver of the
signals, e.g. in a computer. If so, the latter must have
software for processing the signals in a suitable manner.
Such software may already be stored in the computer or
may, for example, be included in the input unit according
to the invention and be transferred to the receiver when
the input unit is in use.

The receiver of the signals from the input unit must
be capable of determining whether the signals are intend-
ed as positioning signals or as inputting signals so that
it will know how to process the signals. For this pur-
pose, the input unit is adapted to output the positioning
signals and the inputting signals in such a way that ths
receiver can identify whether it is receiving positioning
signals or inputting signals. For example, the input unic
may use different protocols for the different signals.

Suitably, the input unit should also know whether
the user wishes to use the mouse function or the input-

ting function so that it will know how the images recorc-



The input unit can thus have a plurality of functions, all of which are,
based on i mages which are recorded by the inage-recordi ng neans and whi ch
are processed efficiently by nmeans of shared hardware agd GOTOBER 2002
According to a second aspect to the invention, it relates to a nmethod for
provi ding a nouse function and at |east one inputting function with the aid
of an input unit, conprising the steps of detecting which of said functions
is desired; recording at |east one image with the aid of the input unit;

and processi id at |least one i e jn different ys_dependi ng upon

whi ch of §%?3gYuﬁ%?lb%%g?sraﬁgFSEHhgg%%lng%ﬁ?E@E%s%#girﬁp§hﬁ accor di ng

to the inusmpese arehevidpat tndm phef ababky destpt péeonswi t ¢liend nput uni t

accordi ng to the éQ%eng ol téﬁco&gigg 1o, aéhléqiqﬁgect 3§5H:e i nvention,
tTOn” Ghe "t

it relatest to ah Tnput system having a houde?Func %®ast one

i nputting impctl@m;tcbﬁpwesnngtsndgéf¢eeotdeQEME@ms Wloen ractordli ng | mages
and i mage- ptocessi g aps for processing the inmages recorded by the

i mage-recordi ng ans or providing the nmouse function and said at |east

one inputting fRFRESBRLLIY heat nhf@st ob@F diling s BErdgiomcdii®l in a first

casi ng andjhfige | FBESTRI AGECRELNE HRENSARSEEET i@Cﬁé@‘éirdirba% BeESNLEasi ng.
Accordinglg6 t he i nput sgﬁbenlconpr ses t he case wher e i
c

mage-r ecor di ng
means are P9 ntAnSPABUR BAY: S8R0 BRR FARGRPLF otk Ty Hﬁ%ﬁ% are
| ocat ed i noeerbaputire oonothes oEcehyepréoigdds Chmddie, | DPUENYNiThis

connected an ap Cc I mges, Ever 30 OBER
2002 9 thlﬁggtégtyﬁggggéénggt %H%% bng gﬁgtﬁm?%s ec%t? %f?ﬂﬁbgggecordlng
nmeans and hhghpfoeggsinay oh rﬁéatnagesoreb©rdkne©96dfﬁ?¢¢dmpﬁerXﬂfhng

means al sopappl 'ﬁf wrwe b@pehesmerrthgee ef,eDf-‘fﬁ Qtec%aé‘fi)%%t he Drawi ngs

The present 1nvention wll now be described i n nor way of an
enbodi menttRgiH remzéﬁeepeelﬁhenac%ﬁp%wﬁglmcav@%sthw We AP Fig. 1

schemat i Caﬁéé!dsb@v\ﬁsénsgaéﬁ?g&”?8&1@ioﬁndé9@%1ﬁ@tioﬁcrﬁ@ér@é ng to the
invention; Fig Is a

| f the el t
enbodi ment of a‘?l“?‘;ﬁpﬁl?e uh?‘%gﬁﬁcg‘g{ﬂgnmﬁg‘?‘a Y%‘é‘?’?ﬁi‘?ﬁ%‘?ﬁ?%??“ck:’—?r%&%“re/sl a
flowchart ptotéssimgseafiunakeoplafegeidhées anflmagdastoetssiheg .
handur i t1 ngbdravi no. LUNgRLp: R0 o BaNemBtl call voshops, how g, surface is

i maged in conne on W I nputting o handmml en info ion; Fig. 6
shows hom1nhbshﬁn@mwFh@ehnphﬁupneén Bee sadvmnoagas dbEpbregcessing ac

least the inputting signals in the input unit are that,
in this way, the input unit can be used as a stand-alone
unit without being connected to an adjacent receiver,
that information which has been input can be shown
directly on a display on the input unit so that the user
can check that the information recorded really is the
information he intended to record, and that the informa-
tion can be transferred in a more compressed format to
the receiver. Furthermore, the input unit can be connect-
ed to any receiver that supports a mouse with no special
software being required in the receiver for processing
the images.

Thus, the input unit advantageously comprises image-
processing means used for both the mouse function and the
inputting function. These image-processing means may com-
prise a processing unit operating according to different
program modules depending upon which function of the

input unit is being used.



Fig..7 is a flowhart of the scanner function; Figs 8a-Sc schematically
‘'show how text is recorded in the scanner node; and Fig. 9 is a flowhart of
the canera function. Description of a Preferred Enbodi nedtOGHEBER ROOZng i s
a description of an enbodinment of an input unit according to the i.nvention
havi ng a nouse function, a scanner function, a canera function, as well as
a function for inputting handwitten/drawn information. Design of the Unit
Fig. 1 shows the design of the input upit according to this enbodiment. The
unit has a casing 1 having approximately the same shape as a conventi onal

hi ghl i ght er peMor@eyeshorfors PFECSsSiNg dd rigages dnwthgownput 30 OCTOBER

2002 to by,ike lm@rlrf&sucaumctf MV Aft 4 JRARS AR RGYde thelOs teRe vari ous

i mge- based functions q&t he input unit. The casing 1 essentially contains
an opti cs ISHATTYNHK & t’?e&rﬁtc“’cel RGPl the alr‘f@g&Spb’\kélh &86ply 5. The
optics pafaid3 crorgid m@dy]ghtomldpmgjlcﬁﬂﬁ&xtsa ITeves nepsiseof, and an

i mage-recoy di ng .neans .i,n th armof a S|t|ve sensor 8, which
consti tut é{e%ter{gmirhltné}rftatbee W e B th e CI cw“far p S 5’ The task of
t he LED 611'r$ltmﬂddliumnm @Ymmﬂflamgmmcaaﬁm mertrisy angcdeed under the
wi ndow. A te%lgy MRYHLS ¢ rg(;{(@,;'%ré)f the LED 6 for diffusing the

l'ight. The ens system™7 has the ta projecting an i mage of the surface
| ocat ed under tlHe thshdeaMse dnndtfdan gt -usaskifin d i9eagopogisidondagratel y as

possi bl e. oHhg, | gns @%@M&é{@@@%ﬁ}émﬂ@w ¥R RS bb@&%,lohhe second
of which is indicated y dashed ljines. The first position is used when

i mges ar €% &lise %‘%Qﬁ%w&z%%#%cé{?%%et%d idfi rletctﬂsy tePEWHISRE wi ndow of
t he i nput ag tcmdiimermmmrll |gbsllrliﬁ:ﬁ‘rdﬁ€§ f adhet h@nms& phadtiion, the

scanner functl Lhe |t| ng/ dr aw second position
i s used wiet %ﬁge(%%are ]tne e reco %Lgldzm?at ]Q] ca[r§ ;étlé:ﬁﬁ;[? a di stance
fromthe i nput Iimian sadyvandqgeans idnbaditerded ther mhmtcalmmact)mnctl on, but
can al so ; ey ghﬁnot fangtd it th

3) Qﬁﬁg n JEHe é‘%ﬁ% 6E1é1£§1Q§?@H. gﬁe %ED unit (CCD

|'i ght-sensitive sensor nprises a two-di nensi ona
= char ge M@I%ﬁ%ﬁ%éh%ﬁ%\l%{“ﬁ(ﬁIEQ%FWTDQ:forW@rtlérageSucﬁ"h?ensors are

comrer ci alddk @viahh AR s i dilel S ensof fbf sef@\glmteed@é &m@z@eld ¥t 0 the

wi ndow 2 and on its own CII’C it boa

h up t he i nput
unit is otQiRF f‘F%‘Fﬁ%r‘“ba’t‘l %Fti’?“ h Ghe ted”} g""?eﬁ?&leé‘te
conpar t mentovel i e ¢ diserc ashar gre ddved @ okf dhi vag riamagas Fiog: of mﬂeemitl cally

shows t he eolreectrogig %%{I%glég%cpaﬁgtes %Sd&%ws“%edfng%fp or 20, which
ecte )

by the i nt"erne I'S” conn ich the
pr ogr ans cﬁhqtnpqn@mgggmg gikgnals can also be included in the

shared image-processing means and be implemented by means
of software.

The input unit is advantageously hand-held so that
it can be carried everywhere. This technology thus
enables the user to have a personal mouse and input unit
with stored personal settings and personal information.

In a particularly advantageous embodiment, the input
unit also comprises a transmitter for wireless connection
of the input unit to a receiver, which further facili-
tates the use of the input unit. The Bluetooth standard

' can advantageously be used for this purpose.

Advantageously, the inputting function comprises a
scanner function so that the input unit can be used for
recording text and/or images.

The inputting furction can also comprise a camera

function, wherein the image-recording means are utilised



30 OCTOBER 2002 ii stored, to a read/wite nenory 23, which constitutes the
wor ki ng menory of the processor and in which the images fromthe sensor are
stored, to a control logic unit 24, as well as to the sgpCTOBERI2002 LED
& The processor 20, the bus 21, the nmenories 22 and 23, the control |ogic
unit 24, as well as associated software together constitute

i mage- processi ng neans. The control logic unit 24 is in turn connected to a
nunber of peripheral units, conprisin§ a display 25, which is nounted in
the casin a.radi.o tr LV or,.traps 1.Ngei.nfornat i. o/ from an
ext er nal ggﬁpﬁpggfggufgggggé7?58§@ﬁéa%§ %fEaégéhc?hgkggeF%%aﬁ%@B%troI t he

i nput uni unakd specifically adjust the input unit between the nouse
function, the epanigpbutunfyi Blinct enCalBr 21 §YNChiBPis8Nd Elfction
handw i ti ng/ draw ng Tunctign, buttons 27' corresponding to the cPlcklng
butt ons o&©X ﬂﬂ&&fcgilélﬁahaﬁéW%Ftant’ﬁi’é%\ﬁﬁ: LEER 28haRflcHeBrrased | i ght beam
malki ng iti%i@%&ét{i@h.tgacﬁséf taellfg%&hﬁegpbuitl@t%\;\ﬁﬁt itﬁtah&anie&a! n|outti]|ngi as
wel | as an indi.cator ., €.0. an i,ndicatin en e pen is ready to
be used. CHRSFEGR:SPRarlSt BaparRERBR{ 8w ina LURSGIOB, C2RdPEnEDEer i pher al
uni ts areogégedapedtiingt fiancombnobr| ogecofinséva4al Thepaantihgl fluagi-c al so
handl es 9%@%% tion and prioritisation of interrupts to the processor. The
buttons 27 and '27', the radio transceiver 26, the display 25, the tracer
LED 28, and th&@heEDnpugr enitceasetihy haee pacpbysal it efnduagd reading in
a registerjiohdt Ng 1900 @hibAgheeUBhked4on TRRaQUL! QRS cR7 220d relorgenerate
interrupts to the processor 20 when they are activated. Operation of the
Unit The ®& byusbeud®eEsnEesPronBdi Rpansuand, whish axe rEESESEEActi on, the
scanner fygticQenclife hamduhst bigbhdawi Rgréwaeki aRd abdciBgecanera
function, will now he degcribed. A%l of these anctions are based on i mages
which are recofdERTHTR tRe2afac8Rd: ABPEEhsbY BRCWENSPHET 1 &F three
functi ons @lateseto a plethali fpropromadéngasempacer dedcitiosuanda way t hat

t he contents,of each | . ER 2 12, parctisal Iy _ov t he
contents %f %%gsgrggf%gggﬁﬁgéég gﬁlgﬁgsnAgggﬂengaéég Sfea%eﬁﬁ %?ecorded,

t he rel at iwe tposionipari séngt kBej phges P detechiipgdwhilch ofheagdsi ti on which
af fords theesbRosy klegicel;esRendanng het wegact Roker icR0eRtish
Subsequently, the proigisln is carried out dependln%,upon the function

sel ected 5yi& RduSdr EhfndRPRECHPdEig2PRePFREGESINEhEAp&LE dFettcan be
passed oveined isldlfeader \WilfifetdamtWwageWwdependengt agbnwwhi chhefsasmd or be
hel d at a1§naIL or at %klar%$% di stance fromthe surface dependi ng upon the
setting oft W& YRWs & S8 The surface need not be plane. For exanple, it
coul d be a sheGheofadyayergest bft ekt orthdbd acwalkHiogvépedhw timvpatt er ned
vallpaper . Qi &.R0Wy e @ehbe: WALpbYel ARAELARE it LR HdBggRHM th
varying contents can be recorded so that the refative positions of the

i mages cantbd decandined t@i thet Ravangien-the contents of the inages. The

Mouse FunctionA%dayain@uﬁgoaethh@a bB@eHEebfWESEeinb@n%ﬁ%nLthiPpUt unit_as
a nouse. In this case, he sets the unit .to the nouse futhlonaﬁtr1the aid

of the butiOREes7 EAY RSy SHEEALHEVERSt 2sPRMEE SPEICAioNy 47 e nouse
nmode, and legs idHe itrdprittdmputftinctdonyhicompirie ingp Uimadei-trdcoAdimgper at e as
a nouse. Subseq ntéy t user directs, the wi ndow 2 af the iQ?%t unit at a
pat t er ned SAFAEET &G OE MLIRATES plresse ¥ o5& S6F th & FS 27 to
activat e tgheodegsuinqirite iwagresu percoridedp byt eéheorimgecommeandbintdie LED 6 to
begi n generatng str P t re rmned f it.ably at

| east 50 fi_&e% ugfsoe% 212 ﬁinﬁghﬁesg%t%gsgggﬁttﬁgﬂ %ﬁlﬁft %%ﬁ'ﬁm‘%evel%%t#e surface
in the samnewdinpy-ting tfunstdcn t tdd tinegsl- neceys inghereuporPdimgges with
partially gyerdappift COMENtS AR RRPIRd | gteh RS R by e stored
in the read/wite nenory 23. The i'mages are stored as 1mages, 1.e. wth the

ai d of a prednd ikgcafiedi ikl SACUK ARG -a grey scale value in a range
fromwhite to- Adashdindis ,flec haigud Bylsitem 2ohipPWsdd) tHY et ail how the

i nput unit qgerates when the nouse function 'ﬁ used. I n )
where the image-recording means are located in an input

unit and the image-processing means are located in a com-
puter or other receiver to which the input unit is con-

nected and to which it transmits recorded images. Every-



30 OCTOBER 2002 13 step 300, a starting image is recorded. In step 301, the
next inmage is recorded. The contents of this imge partially overlap the
contents of the previous inmage. As soon as an i nage has 3e@CTEBERMROD2 n
step 301, the process begins of determ ning howit overlaps the previous

i mage both vertically and horizontally, step 302, i.e. in which relative
position the best match is obtai ned between the contents of the imges. For
t his purpose, every possible overlap pesition between the inages is

exam ned, at the pixel level, and an overlap neasurenent is determ ned as
fol l ows: 1§hioe Eheh BRerbeghi spprdabpoasivitin radreqr eyo sdad e val ues of
the two relgygotrebset sn@riedddethanid dhedalibey & %H@tiﬂ%éf- dS”Ch a

ate

pi xel position in i ch%none of the pixels are ite is desi a plus
posi tion. %C%‘ie‘&:& SR HAREF SR HIG (RN (Bl SsoARn loves dre tduded up.
3) The nei Hinbotirsysfewach pi xel position are exam ned. |If an overl apping

pi xel posigion:igs, 0L ngrilgg]p yr a plus position and consists of a

pi xel mhic%—l‘rv%#e—aéﬁh—m—x%—%gm ich is not white, the grey

scal e val ue of Thre PraseRi tioymns|orni svidubtnoac bed depessidaly ifuldddel i ed by a
const ant, S | ' - T ver | ositio rovi ding the
hi ghest ovc:iaértlgéaqbi %a_sur en%]fn%srgms@a%lén?na ggié:?} gfes%%ee&(:&.t Swedi sh pat ent
appl i cat i FFIIPINOYYD Arawsiig s heite ortriedpondi ng U. S appli cation No.

024, 041 descri beiqn Bl deHduait iet MY é?&:w%ata%hie%otdqﬁ\eygagﬁs an Qfigr to find
t he best overl a (gosc#u on. The content, of these applications i's*herewith
i ncorporat‘érhlbbﬁcf TR EC AS IV E e best overl ap position between the

current inmage dhidyt e i evibdusk REGeas dfeehedel abifir-ied « Hig _previ ous

i mge is di ergupon the rrent inmage . becones the previous inmge
inrelati E)iérléltcécj)lir ﬁ% naggtél na&g;lénerngcé)&g@& in %@F@BE‘QC?GGI}“& tBy deternining

t he rel at ithe powrarntoyprof the two i nages a novement vector is obtained,

whi ch i ndi cat esihpw § ar [ ich directi t he input unit has been
noved bet ween ?h%lebqr ej::grsdﬁchg‘a’étﬁﬁg%t\?g it?rrl%gglggsgugggﬁ &y, a positioning
signal, which ifid-udesa @ & lewebhmant ofether handwrisnsgi/tiredingt ep 303, by
t he radi o fiuraftsicaiver 26 to the conputer for which the input unit is
operating as a us%r 'gi‘e"%%npu r uses the novenment vector for positioning
the cursor on it¥ sct & %@éﬁé’nt’s WSt Rewf RoirEpGend st dmageg 301. In
order to ilcreavedthierspeat thiee iSipeps iean ofahhhiwle teanr 116 Qi -i N
parallel, &4 ,. by starting the recording of the next inmage while the

rel ative position of the current and the previous image is being
determined. |nBige fodewdew the bandemitPgh d¢apubecuaedeashelhcki ng
buttons fQn iRUtddng i nstructions to the conputer. )

Fig. 7 is a flowchart of the scanner function;
Figs 8a-8c schematically show how text is recorded

in the scanner mode; and

Fig. 9 is a flowchart of the camera function.
Description of a Preferred Embodiment

The following is a description of an embodiment of
an input unit according to the invention having & mouse
function, a scanner function, a camera function, as well

as a function for inputting handwritten/drawn informa-
tion.

Design of the Unit

Fig. 1 shows the design of the input unit accord-
ing to this embodiment. The unit has a casing 1 having
approximately the same shape as a conventional high-

lighter pen. One short side of the casing has a window 2,



The Handwriting and Draw ng Function Next, suppose that the user w shes to
i nput handwritten text to his conputer. In this case, with the aid of the
buttons 27, he sets the input unit to the handwiting fB8cOCTIOBER&O2p0N
the input unit starts to operate in the handwiting node. Wen the user
subsequently activates the input unit, the processor 20 conmands the LED 6
to begin generating strobe pul ses at the predeterm ned frequency.
Subsequently, the user "wites" the teot he wishes to input with the input
unit directed at the selected surface, whereupon the sensor_ 8 records

i mges wi thy ddta i diUgrmdliATp S ghdGht dftagemP L] JreceEdRemh for tihe

read/ wri t eydEIBUY idhgeladddRindtEbnS Slaarssinsly @ik cates the path of
novenent on the_ surface b%T neans .Q Iug%&ous spot to give the _user an

f
i dea of the mo 25 e &ﬁseiné;liar]rgm Y- £ PTECS RN 2 ‘Bet ween
each char aai el edtheonuiserciinwiigatye patrdtat4 amndfarpmte onswpply s been i nput,

for exanple by e i act i i tt 7 for. rt. time or by
not noving the 'thrépg)gjsel}%t E)If}'grrt g’ scégl&)t#]%l%]e.a Q%ﬁ&éﬁ%o%éée Fig. 4
i|lustrates: ia yore siatan hownchan Amagamiecopting eeedms t e Hendw i ting
and drawi ng,qRdes aThe JHe - HeddVE8 S RRS SO eSRPNch LA HosEL LS IdiRd out in

t he nouse node. Wien t'he input unit is activated, a starting inmage is
recorded, Steprime widd ddg 9lReieotito &L tBHient P¥ertap the previ ous

image, is recorgedtadkep4the amb tehaig deeliatlives iasd td odud Sadtet er mi ned,
step 402, with the aid of .the overl appi cqQntents, wheyeh) novenent :
vector is %{c}lx nbsd.cﬁfbe%t&deﬁﬂ%?%et‘ﬁéprﬁf%ce@éeorw’fﬁd%teéné)%%gu%ﬁfét%er t he
i nputting D¢ wountddrimtimmunft the dEpletordibfys eptdd3Lidit .not, the

flow returns tanst el%n@%ﬁ%& he h%@(tthﬂgqgaes}i S eéilg(gcfeg%i%étg[pe i nputting

is conplete, the process reads the novenen ermned for the
i nf or mat i ohmage tof rehpuesttfre d e beCRk wstkit etlvhiwhndelen? | $1 eshanhi ch

character {he, MYSIBNR MeH oy PE8 el @PL#04s sybseguentdy. the
identified character is stored in character-coded fornat in the nenory,

step 40S, @GS tFestemuts dhitPliaraadie Patiaen ttye Peatlyiensi MR a new
i nf or mat i o8etdnd , oSt@PLG s ThelidyHdd asly aduknelent ihéed charactasr 1S
preferably transferred tode‘lﬂconp.uter in cha%gsl ter-code%%orfrat by the
i nt er medi aPy°br - The' T At S (HEHS MRS 8- And i sFowT 4P et 15 on the
conput er ssueface | Yoddieed npiteamliy heslaw ethasvidoandE atbaeinmit , t he

character Gafl e, $houwn, oo i SRl dad? 1Ot nbide Puschegmiically
shows how rnmages wi th "overl appi ng contents are recorded when e input unit
is noved i hhe peamner fwerion. fandhithe thrndwritingdrawbngt fencsake of
simplicitygibhe poit&dsnPfpddieidmaes & e SNONGEE &8 tSbd T,

i nstead, the user |$]%| at es thlat t he, draw ng.functlon is to be used, only
steps 400- #B30Lded | Ié?ﬁﬁﬁte%. 53 FhohwsTHVPRRE i hpef't Bl B2R%r R can’ be
r epr oducedunnt t ied di s phedmanfi Ihei noyndedniér ofhé heateonputencofod he basi s of
the relatiye, positipns ,of the. i in_Fig. determ ned by the input unit
when t he g‘é& %@E??Z‘b%fﬁ%ﬂ'F%?g%%go‘ftﬁgﬁtg%ﬂcf'ﬁoﬁgéd. In this case, a
"drawn i mage" ointtieis eoamdele cHareack aght ssehoini vt denber ad deak- t he
novenment vect , o NOY . an.: i e h C . [ Y. ptrary drawn
figures anggégéga%t%%osa%%dr‘lé%gﬁﬁ’t dsf(%“l%% éﬁ%u‘f‘%ﬁl ?E?r) a g%%%%% er in this
manner. TheoSphededewi@e) iwkth a built-in A/D converter. Such sen-

sors are commercially available. The sensor 8 is mounted
at a small angle to the window 2 and on its own circuilt
board 11.

The power supply to the input unit is obtained from
a battery 12 which is mounted in a separate compartment
13 in the casing.

The block diagram in Fig. 2 schematically shows the
electronic circuitry part 4. This comprises a processor
20, which by the intermediary of a bus 21 is connected

to a ROM 22, in which the programs of the processor ars



Now suppose that the user wi shes to use the input unit for recording
predefined text on an information carrier, e.g. a sheet of paper, a
newspaper, or a book. In this case, he sets the input urdg QOTOBERSZGOMEr
function with the aid of the buttons 27, whereupon the input unit starts
operating in the scanner node. Subsequently, he directs the input unit at
the sheet of paper with the text in the |ocation where he wi shes to begin
recording text, activates the input unit with the aid of the buttons 27,
and passes |t oyer the text which is to be recorded, following the text in
the same nBhRET astﬁh%nr%%é’VEhH§ PRBOY¥XxE3, THhichacenst EEu@8sethés a |ight
pean1mhiphw@nkbmgimem@syeﬁft@héobfg@égggrlgﬁgsinvuﬁgcﬁhgggsf aﬁgé!vates t he
I nput unitg L € 1L OSESSOF 29 commangs the LED 6 to recor I mages™in t he
same way as described abovd" Wi ThoTeSpet? RoCPRerabusegianenion24 When t he
user has passeslll hes itputheinsénswer s tded sehect.ed gexthgr%p@@bg§g@ to the
end of a ljme er ifts t uniit _off the sheet of paper and
rel eases tihﬂf aﬁ? \C/}:gl{t%l?%f'bu'?‘?(?)rrlkf?e{k relr%%p%% 82 PP ockleororbreliradig f t he
LED 6. Thétttowthards ivelR gis assoubatred esof twape et 6géBhér haywddhe i nput
unit oper at@se i finddd R s 14y She&p, 400, a starting image is recorded. In
step 701, a neq|ina e is recorded whose contents overlap that of the

previ ous i mage. B o2 ogife Wl ek aln posin | eondartddieccur r ent

i mage and & hewngreay icflipevingeetesl dai BT NeSnh P 4 ey SRR 55 R escri bed
above wi t h,respagt éé&# é%_%?U%%gfunCtjon. I'n this” position,” the i mages are
put together into a whole ¢ T 1999 Thidre, @ TP TOBranseasiteqy 204, the i nput
uni t det edior Wrarisdfrenthiag niputd e iasn o Bredne 8 | Sxterdth I0CHBRR 2002 17
conpl et e. n fol-ow s to step.,701. If the user has rel eased
the acti veﬁ%rﬁggﬁftt?o?%,,%diﬂégﬁgn%‘% r?gﬁ Yiech n%tﬁt‘i‘%f iREGHIEE, the whol e
conposi t e GfaddP¢ fed tagngh spesutf isiagiat 4dj st QAR siofguwang iwhi ch

identifi ebet@dn P s FRFNEHEL in.the i e, step 70S. The

i dentified _and interpr.eted rcf(r:uar actd’e%f'sq%?ee. 0 r{e]ﬂenlleg@%ndtam&r'e& er mi ned

char act er E0§EG % Oha gndadhyg hegiwr igsi naddrawigigyiainetfioom t he OCR
sof twar e. Bliteynar @7t aoedelspdrith e ad WHd & 1RO iHhd JJBMRLY area for

i nterpret g I rs. en _the character identification and storing in
char act er - ggglrelgl?)gl%ﬁa?mélr & ' PhitdREET ? Pl cbusdt omithsya dddghise i ndi cat or

29 to inf He@amheakdeg tiharasters fiogadyne mgeacdd hReWHERA 36lrgh-_sequence,
step 706. mhha onhnher peetigd ¢haract ers ¢ he transferred to a conmputer or
ot her receiver_in char alc_gr-gél éd or""r%a’i1 Wit B HE'HG O £Re Fali-o
transcei v&© 3§D TRBJAE§Gd gt spenatet pen dar mieediyouto e tlsedpr geassor 20

with the airdlokighalassactabeherilieand suidalls 301 Lyar g, Syuch sof tvare
of the

can be cr%%t ed,.b tge skilled person with the ai aBSvgeirr]iétructi ons
1
onﬁ'&% E

if it is e Faffy SFRErahee ip fheggomenay dsgiat enhiow2the i nput
uni t oper &hescahenofhdoglhar atiser haeelerC genBhEaRae A acﬁl%ggl’c'i ﬁg@
shows t he

recorded. (Fi.g. ~8a: ext.on_a sheet of paper. Fig.
i mages V\/nitglﬁgaﬁ)g ngggféPég%rggdkﬁet F?rf’ﬁgséicﬂf'of[phlen@%éﬁ%r?7A§Héan be seen

from t hi s2fi'gukbe rhdieohrenssedletrhesi, mages dpapiliagl by ,0¥aE! apacEer

example, the bgttehglRRPERPS 6C I ly_in image No. 1 and partially in

i mage No. .2. The degree of ovgr?g%p?%§e§§§gnh¥ gﬁetP§OF?§EPFoHr§Eeed, i.e.

t he speed Pt ARGhreRding iBep pagisserhéni npet comictrodvebgtbeuhext in

rel ation te.tiBef pEABEASY2W LAgWBHCh t of,phhe sepsor 8 are read
out. Fig._8c shows what, the whol e coﬁ%ggfgg@iggggrf88&§ F?kgﬁelt shoul d be
noted t haPTPRgSPihgeli ¥hehj Fheyt sredarkivasetior m of pixel s. Wien the net hod
has been Operaeilonudbf the taxt "Fl ygande backasiner" is stor 30 OCTOBER
2002 18 ed in %gg 5§9déwwi£e meor 23 of the input unit as ASCI| code. The
Caner a Functi oR Lous functions of the input unit, viz. the

mouse function, the scanner function, the handwriting/

drawing function, and the camera function, will now be
described. All of these functions are based on images
which are recorded with the aid of the sensor 8. When the
first three functions are used, a plurality of images are

recorded in such a way that the contents of each image



Next, assunme that the user wishes to record an i mage of an object |ocated
at a distance fromthe input unit. The "object" could, for exanple, be

t hree-di nensional or it could be an image in a book. |n30hDETOBER 2002 user
sets the input unit to the camera function with the aid of the buttons 27,
wher eupon the input unit begins to operate in the canera node and the
position of the |l ens system 7 changes to a position suitable for. recording
i mges |ocated at a distance fromthejonput unit. Subsequently, the user
activates the input unit, whereupon the processor begins to read inages
fromthe gartcorldy Prerkan t egeenicent Heo s hown midhigruorinege  diidpl ay 25 of
the input gyyt tﬁﬂaalr@é&@é“@fet@em%%écbﬁiéd‘pﬂhémélét%v%o%%‘it ed and to

whi ch the i1 nages_are transferred_as are recorded by the internediary

of the radii®n hdd¥ VEr2ges We‘?lﬁ'tq’@“%fs%ﬁi i SathhT RRF IR thd Bppear ance

of the i mageEokes prte;sskeestorlﬁoﬁltbm Mtéﬁ@ﬁ&end@lmvﬁé&ﬂ theger ds an i mage
ect has been recorded, the user can

f th b t. \Wh
8ormaﬁd0t Jt‘i:g)cr}trﬁ{httseﬂn%“t@ ona%‘?/\f)fh Il? %@%S?]r%elst)rt:at%e(ﬁli Shtay 25 or to
transf er tdepdambigey tupdhetlvonpueridyy sdbedtddrivpediter yusar .t Waenadi 0

transceiv \Aﬁ{;@éc [ I t [ t_unit is
adapt ed t?o%%da}gbelt{tﬂt?he C rrserzr;ttlrl:r‘::z)g%am?lllIE lLlJtljfé Cg%?%%]%’\egseg%t%eﬁ%%f % he i mage
i s i ndi cataer fre el th spheywbmdey 2 h7en|¢fprmtta@m|w1th/\ttéte tSaeus @r bs

sati sfied pitd 4the, apRenr apceaOfa tﬁ&éé@gﬁlsé‘é‘né&m dHe irber 27,
wher eupon the imege is frozen and recorded in a buffer menory in step 902.

The i nage q%’%‘%&ﬁié@%t@? hehl noroh Pherkens B%sitesn xdihe, Sii-ch can

ei ther haviadg¥ ajeataler e Usbais ONFabi dtampl &) abk c@ulbe colspektrval ues.
The user c t hen chgogse et her_or_not. he wi s kee the current

i mge. |f ctaété)%Pseerr wo%cb dte(':"sV\{] PRebh the"F g Ve eeéﬁ‘flgt &6 Eues al ong
the solid Wahlepatpfls,t e:pr%Ebowh O f 3w TEOBBM A0 0 119npdmualmtt he ithage is

stored in ,%/hei
i ndi cat es | step tﬁt i %ﬁ%éﬁ?% ?ge&gg?%ere%%végarer%o ttrﬂ]l%{' #g user does
not w sh tlfﬁlléev’et rtpsh‘wg@nsm% 'pheces@geerﬁamde% deftrﬁﬁﬂlsteelpm@@ al ong the
dashed |ingdacky tor stied SOdcéRe TSRO iRad\V | Mage to be recorded.

Al ternative Enbodi nents The above enbodi nent™ i s described by way of exanple
only. -An i M g to the invention need not conprise all of the
functions |i st et moyvesuppods tt;mstsittthee i®e € o s the umwsetef liﬁ@h’ton W th
one or nore gf f the S¢ %? Ljim IOHCaéehe camee[éasf nectulna t i: andwriting
function, Of other®i npu i ng fOneTi OneS " In "t he od| men 5’e ¥ bed above,
all pr ocesmu&ge oﬁumetcm@leldltlmfbhﬁam@rpf akles lplltatcrels 2% hevhiemgupomni t . Thi s
s not esSall i Alpuddnfl Lber 8DOYS FEARHS O SHEERIol A iR Ackipl

I mage-recordi ng, can be carried ou he ai d of inage-processing neans
in an ext ek THUERS %‘Pmﬁ"i‘t"—%’én%oﬁt%‘étc}éx't%? MERPY{ 4N 4o 3Fhiteh the i mages

are ”anSf(ﬂfélE&i:e|é?sté'lem@un§>@dlQ@Bée@@éﬁﬁlpedt@@QYQertd'h.erercft%ort(ﬂie”g of images
is carried o si ngl e |I€ht sensitive sensor. However, it is

al so possﬂ’b’tréé‘?”b ?ar‘?énﬁlee 1%%‘(‘:5n NHE gt - LR EFIRES Ceo° Fnst ance, in

t he ot her aermbmetet;jswdcatsen;gremet:hotsecasethetbmetmsa'bltﬂ) Ta&"li&%tt@ne end
vvlththeflrst senésor for unction and t oth er with the

uni hereu usg { e r ?f om
second sensbt one o ‘He FRBEPE HaS fRRRT T oRe: 5% “Pﬂﬂ rﬂﬁ etely
essenti al HED 6 Hemhm@es gendrat éngr sedobet bubyes | apmE rm:adauee:ms in the

nouse nod Pga?‘% ng d,th nodes, a
speci al e'% r%r at'e hé%sl ?thggg}l)n i c%t ?%%éé\é\%ﬁ e usedé&tt&e{;1 * For
exanpl e, ttee UMIlmS%%ntlb@ Wnputenndt ever dihet serfads cm atﬂl@ read and

i nterpret e&arﬁ@rwi)y oy diﬂgli@oﬁé}éOQ' BBaéh%éﬁlﬂ%ué‘e c%lséye‘ﬁfodmverrent
i ndi cati ons enabl |n t he repro duction of _.a drawn i mage or a drawn

char act er . 1PRARY ¥ 1 LR hPIThid L HeoURRIBRE KNG CPRERMTF rﬁgre recorded

by the sensor 8 and are stored in the read/write memory
23. The images are stored as images, i.e. with the aid of
a plurality of pixels, each having a grey scale value in
a range from white to black.

The flowchart in Fig. 3 shows in more detail how the

input unit operates when the mouse function is used. In



30 OCTOBER 2002 20 a special substrate as well as software for interpreting
the position indications. 30 OCTOBER 2002 21 CLAIMS 1. An input unit

havi ng a nmouse function and at | east one inputting func30 @GTQBER 260g

i mage-recordi ng neans (8) for providing both-said nouse function and said
inputting function, as well as image-processing nmeans L20-24) , c-h ar ac
t ari sadinthat, at least with respect to the nouse function, the

i mage-recordi ng neans are adapted to r]@cord a pl urality of images in such a

way that th cogéﬁnt OLtg%EQM[,”? garélla arncg‘f rgsé f ;ettr}%eed()f t he

previ ous | d fné-Fram pr OCesS] ng to
det erm ne ndazetr ehagevésposcoided or Théecomegess whit h:h:h&e Jana:ge:)fpalhe partially

over| appi ng; ¢oyleBl 8, 9hp! ifie! TBHESARND E ol QYLAR; 981 fhapi ng signal s f or

positioning a cursor on the basis o ere ive positions of the images.
2. An input uniBsageeRdRfgaR ol®RreE MaAS hert alacondet iespen 3W said at

| ease one tHQUF&beesfsuaégmg , of N@e t EBEEN 1185 US NO: BAS) 5 @gapted to
record a plura \é ﬂes in such ﬁﬁgr t.hat K t he content of each i mage
over | aps t REC¥dRPENEMGPSt RRC ¥eTbe2 g‘%‘){d ARF 13 « pt'dRessi ng means

(ﬁo 2421 a][eoadapted ia daiehmlceeatthee rmmummp?setmm auatidte igmges with
t t 3. An i t
© 2 o bhg i RaEL baLLLeRYERLABBAED CONUPD: Ol ddics! RIS A0 TNPU

uni t aCCOt’a erelrn sal 1 ng
functi on cpuppbses avswnnessmh@twmrlapmpsrmn urgtwemedrkl ng to claim

1, 2 or 3,1;4\/955@' RsSakdmihehCagt ORE ﬁ@&iti%fu%d%c&@f'éﬁs a

functlonf nputti ng hand-Wwitten/drawn infornation. ' I nput unit
accor di ng MeaERYEBRBLOM St ABLpFBEREH n@S cfal WS wherein the i nmage processing

nmeans (2024) ar@)éltrbanggsht@wéﬂ@é;sﬂﬁ% éib?eISlEc?éiﬁfﬂarposdﬁé Yre&f the images
horlzontall%aﬁg %gaues o ﬁécgao re evaégaplxe §*§¥g-added up if

the latter are not white. Such a pixel position in which

none of the pixels are white is designated a plus

position.

2) The grey scale sums for all the plus positions
are added up.

3) The neighbours of each pixel position are exa-
mined. If an overlapping pixel position is not a neigh-
bour of a plus position and consists of a pixel which is
white and a pixel position which is not white, the grey
scale value of the non-white pixel is subtracted, pos-
sibly multiplied by a constant, from the sum in point 2).

4) The overlap position providing the highest
overlap measurement as stated above is selected.

Our Swedish patent application No. 9704924-1 and
the corresponding U.S. application No. 024,641 describe
an alternative way of matching the images in order to
find the best overlap position. The content of these
applications is herewith incorporated by reference.

As soon as the best overlap position between the
current image and the previous image has been determined,
the previous image is discarded, whereupon the current
image becomes the previous image in relation to the next

image recorded.



30 OCTOBER 2002 22 6. An input unit according to any one of the preceding
clains, wherein the inmage-recording neans (8) conprise a first

i mage-recording unit for providing the nouse function adf QCTOHER 2002

i mage-recording unit for providing the inputting function. 7. An input unit
according to any one of the preceding clains; wherein the inmge-recording
nmeans (8) conprise an image-recording unit which is used for providing both
t he nmouse function and the inputtinglfunction. 8. An input unit according
to any one of the. precedin l,ai ns erein the imge-recordi ng means
conprise at |e2%td %%r‘%llr’régagt&eor?é %A’r? iBpU A0 ©Caddt iy to any one of
t he preceilinages| ai meyefent herctoonprs sibitp sved chwinichraisd{@dY es vilw h, when
acted upo y user aant i 4 j i nits

di fferent ??gnac??o%gw}i%?ﬁm' I npﬁ%r&%}?gmalc%l?%ih%i?%%;g%%%qgé\y?%e

precedi ngherueas, thhi EPCOFHIRI Utk tthe Giendivrges - 1Gubseaieputy urd t

accor di Ngpb8i aN¥NnPRE Sighde, phecedi LBl dBah{ JFPEEMEPIESESS, &
transmtter éZG% for W&reless conn%%%lqg?of he input unit to a receiver.
12. An i npBt “EAREMLEEST di HFR o Thy DA TIEDr GRL¥FRI 7%, E%her ei n

sai d i nputhéngohpeét ofor GAPIdIs eshed L@l auriinNcid abpddt 1 ME@TAHGa Obj ect s

| ocated at a disﬁﬁnce fromine iopyt unit. 13. A nethod for grpviding a
mousy fun@PF3h- and®at TasT" ohe T nplt thng Tuhct Yon-W t T e°atd or an i nput
unit, conpiesing the stepsr ofn detecdrepmhi Sdbsfqeentdl ¥ unche ofikow s desi r ed;
when t he upgt | [ es} j jmges with
partiall yggggﬁlépg:d\ngeé;%n%%ﬁt ?%%d%ﬁg%ﬁd%@%%%ﬁ%u%%%ﬁ , déet erm ni ng
a positi ofitABSsFgRaPabhlY hee kaatsied He ¥elra¥akleobsi¢idn 2f the i mages
and usi ngsthecpAgi thONt &G sd O of Arh& a0 1 hdle AwieL S Of hONr&1 £ONput er
screen; and, when.the inputting function is desired, recording at |east one
i mge wit h*YRePIPHtbP t H ??ﬁné%??ﬁfﬁnﬁqdzﬁﬂf[ﬁ?ﬁ%%%ﬁ%glﬁﬁgﬂ.li:L:~4 S~~ cT
30 OCTOBERezfi§2d@8esaidedt | east one image in a way which is specific to
the inputting function. 14. met.hod ,accor di to claim13, .wherein the
step of deter mi i g\%etrﬁ%usreelnécﬁ%'e tgb%ik%ulctgtno%so%ri S&Y! g)e(? SFRTRI Ty t he
relative pbosckiog bttoes i hegesnpot thidmrizsmedtt jomndoerlhé cadhy.

puter.

The Handwriting and Drawing Function

Next, suppose that the user wishes to input hand-
written text to his computer. In this case, with the aid
of the buttons 27, he sets the input unit to the hand-
writing function, whereupon the input unit starts to ope-
rate in the handwriting mode. When the user subsequently
activates the input unit, the processor 20 commands the
LED 6 to begin generating strobe pulses at the predeter-
mined frequency. Subsequently, the user "writes" the text
he wishes to input with the input unit directed at the
selected surface, whereupon the sensor 8 records images
with partially overlapping contents and stores them in
the read/write memory 23. The tracer LED 28 successively
indicates the path of movement on the surface by weans of
a luminous spot to give the user an idea of the movement.
The text is input one character at a time. Between each
character, the user indicates that an information unit
has been input, for example by releasing the activating
button 27 for a short time or by not moving the input

unit for a short time.



15. A nethod according to claim13 or 14 in which the inputting function is
‘a character-inputr_ing function and whi ch, when the character-inputting
function is desired, further conprises the steps of rec30dQHOBER 2082ty
of images with pa= dally overlappi ng contents, which imges together inmage
the characters with are to be input; putting the inmages together both
hori zontally and vertically into a conposition inage; identifying the
characters in the conposite inage;irnfgpreting the identified characters;
and. storing the characters in character-coded format. 16. A nethod
?ccordi ngfto _anE’i@n_E‘A;Oil]:&@ftmt;éé-ﬂi'}ﬁamd)ﬁeV@é?Qilhﬁphnﬂhbt ii\s\l/%pf:ﬁﬁﬁlii:on ihs a
unction for inputting hand-witten/drawy i.nformation an i.C en the
handwwittiﬂ@?ﬁ?g nbnfﬁﬂﬁtg%ﬂdV§lﬁé§?r%§$ fhrYAES E@%ﬁrig@§ fhESSt eps of
recordi ng ahpkdaratepy obrrespesdwiohtphasei abryiedepluappinngheonbanes;
determnin e t] LLion: of :Lhe Lk bot.h ri_zont and
vertically%oggd ﬁgggr%¥§iggﬁ%%egﬁ%geﬁ%ngcggggﬁédrn%UFQﬁﬁkéggnﬁkhéebasis 0.
the rel ati e pesPriled. ofteped?Pagte ngxt AiwagRod wheser domgensscl ai m 16,
further cogpklsapi BHet PPetibis Ofmbdb er PLetbhgrvbiuch seagr agher shhe novenent
of the input unl? reE[esents,and S orlng this character in character-coded
format. 18thedri RBLEtiVEIRATHEYPRgIE ABGSEMBACYi ShBnd O3 ME&8t tBRe
i nputting BWACHE OBheCOUPELappindg NBgRtERES! divhgrabans mdyehentprevi-di ng said
nmouse function,and, said gt |east one inputting function, as well as
i mage- pr oc&8Si hg HBEﬁ%n? 0-24), charactari sadinthat, at |east
wi th respect toSthsegoeselyunche gprotaesonage dAeterminesswheEher 30 OCTOBER
;~~~~ 24 r rdj s.are.a egcat pl i [.mages in
such a nay et "PRSCEad: ahy b FACLEHat 8sheEATE, 3P dBLarL B, WERGCE, LD, o
t he previ ogsepntfe, ARdnehe thegélevotessrng hearsepEr@024andr éhgdapted to
determ ne {pg:r ¢habbVvesPesbbi@8a0f 1EhenbMpdss e Wihly tike Rhihi1etet NenRartially
over |l apping contenfs _c. the inmages and to provi de positiqgning signals for
positionin@r8088?96r28nr?ﬁ§sb5§ sm8YeWﬁ8tr§F5FPF§ pesermdRedoforhe i nages,
the i mage- rta@omfagmareaga bﬁillﬂgihoqgedtiiﬁnatfbi aglt ICRS mdgluded whheh
i mage- pr ocessi nean=, bej n gcated | n a_second casing. 19. An input
systen1acc6§8pﬁgf%880 gﬁﬁblg?aﬁﬁgggfn#HﬁAFﬁv?ggﬂgcwef5%§§i5egfereast one
i nputting fsentti ehept A64i. nEgkseguenting tbensdent iddapt ethatracterond a
plurality qf inRg ' - t €.: 60 n chl overl aps
t he conten%ES%g?hgépFge?ggge?ngéggdaggkwhg ﬁ%agggp%§@%§??n§F§g2225(20-24)
are adapt e@ndothet épphRduihe %EgaFﬁVQSp§§PFiéﬁ af meadymiges n@ithat he aid

of the partjeql h¥royRhtapAl G8i€0nEeahs40E .t he i mages 20. An input system

according to clajm 18 orl19,. wherein said_ at |east one inputting_ function
conprises a scah @r1PHHEF?8n§n§1?g$ﬁt?ﬁbﬁg §9§F8§F§E¢&deﬁﬁfﬁ6agﬂ¥in1 18,
19 or 20, whehefarsaddtat al easpudee inpohbiragteumeidded danmeitsey a function

for inputti hand- wr it ten ayp_infqemation. 22. An . input stem accordi ng
to any onet®% %P§F§€e?§§g¥{g§hgggi%aﬁﬁg %ﬁ%&gmﬁggfgégﬁnﬁnﬁaﬁﬁ Egﬁy%4) are
arranged t digecédyi ve the refputber pozeenonldf tihiee ilinpmgesitidriizontal |y as

vell as venidgablya g8anANahBA _tumt,e%@cgggqia%&e&o A HRN SR unC R 1T

18-22, wherein the inmage-recording neans ( conprise a
i mage- r ecortdiendigpileyf 66 prePafng t he nouse function and a second

i mage=r ecor di ngpygi.t 5f genBMAY i 8NPyt BRolBPHbL ReldERCIWi®h overlap-
ping contents are recorded when the input unit is moved
in a path of movement forming the letter "R". For the
sake of simplicity, the contents of the images are not
shown in Fig.5.

If, instead, the user indicates that the drawing
function is to be used, only steps 400-403 are imple-
mented. Fig. 6 shows how an inputted letter R can be
reproduced on the display of the input unit or the com-
puter on the basis of the relative positions of the

images in Fig. 5 determined by the input unit when the



A~~, ~1: ~L~~ s~~Fr

CALLLAU?. AL, AU e. A{l. Ah. A A{9e. A{r. A3, . A AA& AY. Al . Al h. Ah& Ah. A

5. AF{. AFA&6. Ah. A" &Y. AU. Ahrh*( ) QS c e 30 OCTOBER 2002

} ~#$hi k{}~yt oj e Z] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
]ca] ca] ca] c”a] ca] c”a] cMa] c<a] ca]c<a] caUc a]ca [\BCFGI (%%

""zupje [V]ca]ca]ca]cal]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calyga] ca] ca] ca] ca] ca] c”*a] ca] ca] ca] ca] ca]
cajcalctalcnha! "b%% &&&?' B 't u' """ (((((//00#6$6Wrg7i 7777Z8[ 8>>>y?} xsni d_Z] ca
] ca] ca] ca]drdwialax fwaitciadn all = a}sad cdlc ajicia] cajws)] ca) ‘titoa] cajaealcal cal cal ca

LZE]BE%%%$%%J%K>LNLQ LthL Syl%ocnfne vf\?] aﬁ ca] caﬂ caﬁ cel{] ca] ca] ca] ca]

ca] ca] ca] CVEREH] LA H] daatbaqrema]@qmaa] etrareara] @dwiagusa) ca) ca] c”a
 h(LNNZg ORRRPRIRrary drawn figures and characters can b

THTW\KXZZ H] I\/abbcc{ kf a caU] ca] ca] ca] ca] caV] ca E] ca] ca:] ca]ca]calc
a] ca] ca] c%’% "%ﬂ ﬂ"@éﬂc é%ﬁp Ut i Ajtels] dangea] ca] cal ccl enecf f hh

jjjrmrsr’ wm&{d_m{vql gb] X] ] ca] ca] ca] ]Ca] ca] Ca] Ca] ca] C?] ga](ca] iall
N c al.ca alc”al ca a! abj kwx~
;?)\]N;:a]?,f%fg]b]: c"a] %? cea] EE] ]ujselg] é“!if?&]ﬂ a:] /"Ls] E%Ffa] ca] ca] c™a
] ca] ca] cajud]te qaa]r@a]qm]:fq Q%ii]ﬁ]{di?]f]@a]e&h]f@ad@ﬁt’( )a«AGDI‘fc&ziuaAme\/l\l]r }Cg]r (rzrg]c’(;aﬂ] ]c
L]Cg!at]cg!at]cg]f?arﬁcﬂalcc?] gj} glﬁrf%%gdﬁlgai% %b%r%]%hrpaa]ﬂ cd] caﬁcca]CD aj cal ca] ca] ca]
ca] ca] ca] cd] i egcaeaeicdhe ]W&a}@&]‘ica?]%a]f@a]agsa]lwa] dalnca] ca] c”al }

1(8;eq” afhlon w1th the aid of the buttons 27, whereupon the

mhch caj ca ca] cal ca] ca] ca] ca] ca] ca] ca]pca] cal ca] ca]
cal cal cal EHFo S Ca T CATO o

cal ca] ca]

" #kab. / 69! [\ | \Brurhi&;@@a]e]rx]t]lq/a] ¢ g]a]cnaeja]t@a]cm] Q?%g&] @g]léta]aca]t@@] @@b@%]r ﬁ?.] S\fntﬂhg
?]\(]C] ﬂ gg] %% ?ajlp% Q‘Q] gg] glge} c;:a cta] ca]tg‘as} gé*@% 1(?5% SNy &% Pca] ca] ca]
ca] ca] ca] bgpdmaresiors depdaQctlivates the input unit w1th the
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is to be recorded, following the text in the same manner
as when one reads the text. The tracer LED 28 emits a
light beam which makes it easier to follow the lines.
When the user activates the input unit, the processor 20
commands the LED 6 to record images in the same way as
described above with respect to the mouse function. When
the user has passed the input unit over the selected text
or has come to the end of a line of characters, he lifts
the unit off the sheet of paper and releases the activat-
ing button, whereupon the processor 20 turns off the LED
6.
The flowchart in Fig. 7 illustrates in more detail
how the input unit operates in this mode. In step 700,
a starting image is recorded. In step 701, a new image
is recorded whose contents overlap that of the previous
image. In step 702, the best overlap position for the
current image and the previous image is determined in the
same way as described above with respect to the mouse
function. In this position, the images are put together
into a whole composite image, step 703. In step 704, the

input unit detects whether the inputting of characters is
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complete. If not, the flow returns to step 701. If the
user has released the activating button, indicating that
the inputting is complete, the whole composite image is
fed as an input signal to an OCR software which identi-
fies and interprets the characters in the image, step
705. The identified and interpreted characters are
obtained in a predetermined character-coded format, e.g.
ASCII code, as output signals from the OCR software. They
are stored in the read/write memory in a memory area for
interpreted characters. When the character identification
and storing in character-coded format are finished, the
processor activates the indicator 29 to inform the user
that it is ready to record a new character sequence, step
706.

The interpreted characters can be transferred to a
computer or other receiver in character-coded format with
the aid of the radio transceiver 26.

The above steps are thus carried out by the proces-
sor 20 with the aid of the associated units and suitable
software. Such software can be created by the skilled
person with the aid of the above instructions if it is
not commercially available.

Figs 8a-8c illustrate how the input unit operates
when the character sequence "Flygande backasiner" is
recorded. Fig. 8a shows the text on a sheet of paper.
Fig. 8b shows the images which are being recorded with
the aid of the sensor. As can be seen from this Figure,
the contents of the images partially overlap. For exam-
ple, the letter 1 appears completely in image No. 1 and
partially in image No. 2. The degree of overlapping
depends on the traction speed, i.e. the speed with which
the user passes the input unit over the text in relation
to the frequency with which the contents of the sensor 8
are read out. Fig. 8c shows what the whole composite
image looks like. It*~should be noted that the image is
still stored in the form of pixels. When the method has

been carried out, the text "Flygande backasiner" is stor-
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ed in the read/write memory 23 of the input unit as ASCII
code.

The Camera Function

Next, assume that the user wishes to record an image
of an object located at a distance from the input unit.
The "object" could, for example, be three-dimensional or
it could be an image in a book. In this case, the user
sets the input unit to the camera function with the aid
of the buttons 27, whereupon the input unit begins to
operate in the camera mode and the position of the lens
system 7 changes to a position suitable for recording
images located at a distance from the input unit. Subse-
quently, the user activates the input unit, whereupon the
processor begins to read images from the sensor 8. The
read images can be shown either on the display 25 of the
input unit or on a computer to which the input unit is
connected and to which the images are transferred as they
are recorded by the intermediary of the radio transceiver
26. When the user is satisfied with the appearance of
the image, he presses one of the buttons 27, which then
records an image of the object. When the image of the
object has been recorded, the user can command the input
unit to show the recorded image on the display 25 or to
transfer the image to the computer by the intermediary of
the radio transceiver 26.

The flowchart in Fig. 9 illustrates how the input
unit is adapted to operate in the camera mode. In step
901, the extent of the image is indicated on the display
25 of the input unit. When the user is satisfied with the
appearance of the image, he presses the button 27,
whereupon the image is frozen and recorded in a buffer
memory in step 902. The image is recorded with the aid of
a plurality of pixels, which can either have grey scale
values from white to black or have colour values. The
user can then choose whether or not he wishes to keep the
current image. If the user decides to keep the image, the

process continues along the solid line to step 903, in
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that it is ready to record a new image. If the user does

not wish to keep the image, the process continues, from

step 902, along the dashed line back to step 901 in order

for a new image to be recorded.

Alternative Ewbodiments

The above embodiment is described by way of example
only. An input unit according to the invention need not
comprise all of the functions listed above. It is pos-
sible to combine the mouse function with one or more of
the scanner function, the camera function, the handwrit-
ing function, or other inputting functions.

In the embodiment described above, all processing of
recorded information takes place in the input unit. This
is not essential. All of the above measures except for
the actual image-recording can be carried out with the
‘aid of image-processing means in an external computer
or in some other external unit to which the images are
transferred.

In the embodiment described above, the recording of
images is carried out by means of a single light-sensi-
tive sensor. However, it is also possible to arrange a
second light-sensitive sensor, for instance, in the other
end of the casing. In this case, it is possible to use
one end with the first sensor for the mouse function and
the other end with the second sensor for one of the
inputting functions.

It is not completely essential for the images to be
recorded with overlapping contents in the mouse mode, the
handwriting mode and the drawing mode. In these modes, a
special substrate with position indications can be used
instead. For example, the positions can be written as
coordinates, which are read and interpreted for providing
positioning signals for a cursor or movement indications
enabling the reproduction of a drawn image or a drawn

character. However, this has the drawback of requiring
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1. An input unit having a mouse function and at
least one inputting function, comprising image-recording
means (8) for providing both said mouse funccion and said
inputting function, as well as image-processing means
(20-24),

cheracterised in that, at least with
respect to the mouss function, the image-recording m=ans
are adapted to record a plurality of images in such a way
that the content of each image partially overlaps the
content of the previous image, and the imags-processing
me2ans (20-24) are adapted to determine the relative
position of tha imzagss with the aid of the partially
overlapping contents of the images and to provide
positioning signals for positioning a cursor on the basis
of the relative positions of the images.

2. An input unit according to claim 1, wherein, with
respect to said at least one inputting funccion, the
image-recording m=ans are adapted to record a plurality
of images in such & way that the content of each image
overlaps the content of the previous image, and the
image-processing mezans (20-24) are adapted to determine
the relative position of the images with ths aid of the
partially overlapping contents of the images.

3. An input unit according to claim 1 or 2, wherein
said at least one inputting function comprisass a scanner
function.

4. An input unit according to claim 1, 2 or 3,
wherein said at least one inputting function comprises a
function for inputting hand-written/drawn information.

S. An input unit according to any one of tha
preceding claims, wherein the image processing means (20-

24) are arranged to determine the relative position of

the images horizontally as well as vertically.
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comprise a first image-recording unit for providing the
mouse function and a second image-recording unit for
providiﬁg the inputting function.

7. An input unit according to any one of the
preceding claims, wherein the image-recording means (8)
comprise an image-recording unit which is used for
providing both the mouse function and the inputting
function. )

8. An input unit according to any one of the
preceding claims, wherein the image-recording means
comprise at least ons area sensor.

9. An input unit according to any one of the
preceding claims, further comprising switcning means
(27), which, when acted upon by a user, are adapted to
switch the input unit between its different functions.

10. An input unit according to any ons of the pre-
ceding claims, which input unit is hand-held.

11. An input unit according to any ons of the pre-
ceding claims, furthesr comprising a transmitter (26) for
wireless connection of the input unit to a receiver.

12. 2An input unit according to any ons of the
preceding claims, wnesrein said inputting function
comprises a camera function for imaging objects located
at a distance from the input unit.

13. A method for providing a mouse function and at
least one inputting function with the aid of an input
unit, comprising the steps of detecting which of said
functions is desired; when the mouse function is deasired,
recording at least two images with partially overlapping
contents with the aid of the input unit, dstermining a
positioning signal on the basis of the relative position
of the images and using the positioning signal for
controlling a cursor on a computer screen; and, when the
inputting function is desired, recording at least one

image with the aid of the inputting unit and processing
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determining the relative position of the images both

horizontally and vertically.

15. A method according to claim 13 or i<, in which
the inputting function is a character-inputting function
and which, when the character-inputting function is
desired, further comprises the steps of :

recording a plurality of images with pzartially over-
lapping contents, which images together imags the charac-
ters with are to be input; putting ths imag=s=s together
both horizontally and vertically into a composite image;
identifying the characters in the composite image;
interpreting the identified characters; and storing the
characters in character-coded format.

16. A method according to any ons of clazims 13-15,
in which the inputting function is a function for input-
ting hand-written/drawn information and which, when the
handwriting/drawing function is desired, furcher com-
prises the steps of

recording a plurality of images with partially over-
lapping contents; determining the relative position of
the images both horizontally and vertically; and deter-
mining the movement of the input unit on ths basis of the
relative position of the images.

17. A method according to claim 16, further compris-
ing the step of interpreting which character the movement
of the input unit represents and storing this character
in character-coded format.

18. An input system having a mouse function and at
least one inputting function, comprising image-recording
means (8) for providing said mouse function and said at
least one inputting function, as well as image-processing
means (20-24), characterised in that, at

least with respect to the mouse function, the image-
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recording means are adapted to record a plurality of
images in such a way that the content of each image
partially overlaps the content of the previous image, and
the image-processing means (20-24) are adap:ted to
determine the relative position of the imagss with the
aid of the partially overlapping contents cf the images
and to provide positioning signals for positioning a
cursor on the basis of the relative positions of the
images, the image-recording means being loczted in a
first casing and the image-processing means being located
in a second casing.

19. An input system according to clairm 18, wherein,
with respect to said at least one inputting function, the
image-recording means are adapted to recorc a plurality
of images in such a way that the content of each imags
overlaps the content of the previous image, and the
image-processing means (20-24) are adapted to determine
the relative position of the images with ths aid of the
partially overlapping contents of the imagss.

20. An input system according to clairm 18 or.19,.
wherein said at least one inputting functicon comprisas a
scanner function.

21. An input system according to clair 18, 19 oxr 20,
wherein said at least one inputting function comprisss a
function for inputting hand-written/drawn information.

22. An input system according to any onz of claims
18-21, wherein the image processing wmsans (20-24) are
arranged to determine the relative position: of the images
horizontally as well as vertically. _

23. An input system according to any one of claims
18-22, wherein the image-recording means (&) comprisz a
first image-recording unit for providing thz wmouse
function and a second image-recording unit for providing

the inputting function.
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