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DEVI CE AND METHOD FOR RECORDI NG HAND- WRI TTEN

| NFORMATI ON Field of the Invention The present invention
relates to awgQYkdg for recording hand-written in thepdgseidiny
characters, sym bol s, graphs, calligraphy and simlar hand-witten
Infor- 5 nation defi ned by a hand nove t, conprising recording nmeans
whi ch are adapted to be noved by a hand whi ch car - ries out the hand
novenent and which is adapted to record a plurality of inages with
partially overl apping contents whil e the recordi ng nmeans are being
noved. The invention DEVIGH &NDr METHGE; FOR REOGRIENG HANDrWRTITANIQ
hand-witten |nfornat|on Bagkgh opf the Invention

Today, practically all information processing takes pl ace in conputers.

The information processed often con- 15 sists of text which is input to the
conputer by therieid oifit eheethvemyioh a keyboard. If the text which is to be
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or by the person Writin
means whlch are adapted to be moved by a hand which car-

ries out the hand wmovement and which is adapted to record
a plurality of images with partially overlapping contents
while the recording means are being moved. The invention

10 also relates to a method for recording hand-written
information.

Background of the Invention
Today, practically all information processing takes
place in computers. The information processed often con-

15 sists of text which is input to the computer by the
intermediary of a keyboard. If the text which is to be
input has already been written on a sheet of paper, a
scanner is sometimes used for the inputting. _

Sometimes there is a need for inputting hand-writ-

20 ten or other hand-generated information to a computer.

An example of this is when one wishes to input a person's
signature. Presently, this can be carried out by scanning
the signature or by the person writing his signature with
the aid of a mouse in a drawing program.

25 Certain smaller computers, so-called pocket compu-
ters, have an interface enabling inputting of hand-writ-
ten text with the aid of a pen. More specifically, such
computers have a touch-sensitive screen, upon which the
user writes with a pen. The computer records the movement

30 of the pen across the screen. ICR software (ICR = Intel-
ligent Character Recognition) identifies the characters
represented by the recorded movement and stores them in
character-coded format in the computer. A drawback of



the aid of a nouse in a drawi ng program 25 Certain smaller
conputers, so-called pocket conpu- ters, have an interface enabling

i nputting of hand-writ- ten text with the aid of a pen. Mre
specifically, such conput ers have a touch-sensitive screen, upon which

t he user wé bdigg7WM th a pen. The conputer records the rgpaEBeiers0 of
the pen across the screen. ICR software (ICR = Intel - | 1 gent Character

Recognition) identifies the characters 5 represented by the recorded
novenent and stores themin character“coded format in the conputer. A

dr awback of this technique is that it requires access toZa toudhlk8n-

techni que is thggt$$ Fégﬁg (€S access to a touch-sen- sitive screen.

Mor eover, by way o N 5 023, it is known to i nput hand-written text
to a conputer with t¥RFesVETefby W& ofeAPWAIRESM23p L5 3 dwiatedtwith a bal | .
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CCD area sepnsor pube& b smovsad hé&cHARIRAUESTI N kit €at the moving
component makes the device more difficult to manufacture
and less durable.
Furthermore, EP 0 625 759 discloses a device for
storing hand-written text in the form of an image. This
15 device has no moving parts. It comprises a pen tip and a
CCD area sensor which is used to reproduce that written
with the pen tip. In one embodiment, the device has the
pen tip at a first end and the CCD sensor at a second
end. In this case, the user first writes with the pén tip
20 and then turns the device and activates the CCD sensor to
reproduce what has already been written. In another embo-
diment, the pen tip and the CCD sensor are located at the
same end of the device. In this case, the CCD sensor con-
tinuously reproduces what is being written by recording
25 images. The images which have partially overlapping con-
tents are put together to a composite image of what has
been written. When the written information is to be
shown, the composite image is shown.
Summary of the Invention
30 An object of the present invention is to provide an
alternative method and an alternative device for record-
ing hand-written information in the form of characters,
symbols, graphs, calligraphy and similar hand-written
information defined by a hand movement.
35 ‘This object is achieved by a device according to
claim 1 and a method according to claim 18. Preferred
embodiments are stated in the subclaims.



with the pen tip. In one enbodi nent, the device has the pen tip at a
first end and-the CCD sensor at a second end. In this case, the user
first wites with the pen tip 20 and then turns the device and activates
the CCD sensor to reproduce what has already been witten. |n another
enbo- di WHP/846he pen tip and the CCD sensor are | ocatf&HSEIPHE
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relative position of the images with the aid ¢f the par-

tially overlapping contents for providing a description

in digital format of how the recording means have been

moved and, in this way, a digital representation of the
15 hand-written information.

Accordingly, the device is based on the idea of
using images. However, the images are not used like in
prior art to reproduce the hand-written information but
are instead used to determine how the recording meéhs

20 are moved when a user performs the hand movement, é;g.
*writes" or "draws" something. The device thus need not
store images of the hand-written information but it is
sufficient to store information about the movement. This
also means that hand-written information can be input to

25 the computer without any information simultaneously being
*written" with ink or some colorant from a pen tip on a
writing surface. The information can be written direct-
ly in the air if only the recording means are directed
at a surface which gives the images contents making it

30 possible to determine how the images overlap. It goes
without saying that the device can also be provided with
a pen tip, and "colorant-based" writing can occur simul-
taneously with the electronic recording. In this case,
however, the colorant-based writing need not occur with-

35 in the field of vision of the recording wmeans. When the
hand-written information is to be shown after recording,



I ng means adapted to be noved by a hand which carries out t he hand
novenment and to record a plurality of inages with partially overl appi ng
contents while the recording nmeans are being noved. The device further
conprises 10 inmage-processing nmeans which are adapted to determ ne the

relative pos@bi!,%),gb“gx,f the images with the aid of the par- per/siobed7hy
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over | apping co nts for providing a description in digital format of
how t he recordi ng neans have been noved and, in this way, a digital
representation of the 15 hand-witten i ff or mat i on. Accordi ngly,
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In an advantageous embodiment, the device is adapted
15 to store said description in digital format. It may then,
for instance, show the recorded hand-written information
by means of the description. Alternatively, the descrip-
tion can be forwarded to, for instance, a personal compu-
ter where showing can occur. ’
20 A majdr advantage of the device is that the iﬁége
recording function can be used for other purposes as
well, thus making it possible to provide a device with
several different fields of application. For example,
the image recording function can be used for inputting
25 text and images which are already defined on some form
of information carrier by imaging the text and/or the
images with the aid of the sensor. This gives the user
access to a completely new tool enabling him to work
more efficiently. With this single tool, the user can
30 thus record text and image information from different
sources and supplement it with hand-written information.
In this way, the device can become an important toocl for
students, office staff, and other individuals whose work
involves information processing.
35 Suitably, the description comprises a plurality of
movement vectors each indicating how the unit has been

moved between the recording of two images. The movement



4 this is carried out on the basis of the stored descrip- tion of
how t he recordi ng neans have been noved. Thus, the device carries
out a digitisation of the hand nmovenent so that a conputer can process
the informa- 5 tion represented by the hand novenent. In this context,

it should be WOMHE%Y out that the novenent of the record- PCT/SESR@07&%Eans is
represented by the projection of the end of t he recordi ng neans upon
the surface at which the record- ing reans is directed. 10 The
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i nportant tool fiait has been turned between the recording of two images.
15 Furthermore, in one embodiment, the device is adapt-
ed to determine the speed at which the recording unit has
been moved between the recording of two images. In this
embodiment, the device can thus determine the speed in
different parts of the path of movement defined byl}he
20 hand movement. This may be interesting if, for exaﬁple,
one wishes to check the authenticity of a signature, for
which purpose the device may further be adapted to com-
pare the speed thus determined with pre-recorded speed
data in order to check that the signatory really is the
25 same person who signed the earlier signature, from which
the recorded speed data was obtained.
As mentioned by way of introduction, the information
one wishes to process in a computer often consists of
text, i.e. various types of characters. For this reason,
30 the device is advantageously adapted to identify the
characters with the aid of the description in digital
format of how the recording unit has been moved and to
store them in character-coded format. ICR software is
advantageousgly used for this purpose. An advantage of
35 storing the inputted information in character-coded
format in the device is that this requires less memory
space.



st udent s,

office staff, and other individual s whose work i nvol ves

I nformati on processing. 35 Suitably, the description conprises a

plurality of

vectors consti -

been noved

pur pose,

|nd|cat|ng how t he recor

novenent vectors each indicating how the unit has been
noved between the recording of two i mages, The novenent
vectors can wesgleseri bed with the aid of the coordinates PCT/SESB/0VITert ain
point in the first imge and the coordi nates of the sane point in the
second i mage expressed in somne suitab} e coordinate system The novenent
5 tute a nmenory-saving way of storing the description of
how t he recordi ng uAidvahizagaeeidynoviesl device has 4 rliginesapplittetions it may

be_advant ageoussdrtor! ABans witOTRUERS-d thet ARV GGQUdERIeLI t has
dur i t he hand novenent. This nma for exanple, .be the 10

case if one wi STHESY n?n?ﬁﬁ %E%QFFgrEEWﬁP%ﬁ’CBPﬁ%¥ 1rﬁ(iw° dimepsi erl
correspondi ng tsernsomesunfaach r&feracto dfheufiator that tHehisehsosssuFiucd hi s

the d | Bl I d r | 88s
S ASRGR BL BT RELUCR syreddl ULOD 4 MUSAL B0Sergard L

uni t been turned betwee

of two i mages. S5 that mﬁﬁ KeERoP¥erIaPring ERpbRtRfel PReTEEARA | s

adapt - ed t7 QP eensore drde aspBes sdnsoir aket dreamEles difnguitebldas )
been noved bet orge recording of two inmages. In this enbodi nent, the
devi ce can thus tern1ne t he sEeed i n different parts of the path of

nmovenent defi ned byTPﬁe SPITIRG
10 onenagleshekoitld deeekrihed anith@sthChdyifdntaldygasd uvrer - for

exanpl e,

15

20

25

30

35

HoR ferttte FRLRt R RRSitAPEr eStthRy i f,

tically in order to enable the inputting of hand-written
information defined by arbitrary hand movements.

While the recording unit is being moved, it is
directed at a surface which is imaged with the aid of
the images. The unit can be passed over the surface in
contact with the same, in which case the hand movement
is carried out in the same way as if one were writing or
drawing on the surface with a pen. As an altermative, it
can be held at a distance from the surface, which is thus
not required to be an even surface but rather can have
any kind of topography, in which case the hand movement
is carried out in the same way as if one were writing or
drawing in the air. The purpose in both cases is that the
recording unit shall continuously record images ¢f what
is located within its field of vision along its path of
movement.

In order to make it easier for the user to "see"
what he is writing or drawing by means of the recording
unit, the device preferably comprises tracing means for
indicating on the surface how the unit is being moved.
The tracing means can, of course, comprise a pen func-
tion, but, preferably, they should leave no permanent
marks on the substrate at which they are directed. For
example, they can comprise an illumination means adapted
to project light upon the surface.

In a preferred embodiment, the recording means and
the image-processing means are arranged in a common cas-

for



whi ch purpose the device may further be adapted to com pare the speed
thus determ ned with pre-recorded speed data in order to check that the
signatory really is the 25 same person who signed the earlier signature,

from whi ch t he recorded speed data was obt ai ned. As nenti oned
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conputer often consists of text, i.e. various types of characters. For
this reason, 30 the device i s advant ageous?y adapted to identify the

characters with the ai thedsr tion in format of how t he
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The advantage of the first-mentioned alternative is
the fact that smaller amounts of data need be transferred
from the device to the computer.

In addition, in a particularly preferred embodiment,

15 the device is adjustable to an operational mode in which
it is adapted to record predefined information, especial-
ly text, which is located on an information carrier by
imaging the information with the aid of a plurality of
images with partially overlapping contents. In this. embo-

20 diment, the capability of the device to record imaées is
utilised in two ways, something which a user obviously
finds attractive since he is not obliged to use two dif-
ferent tools with different technical solutions for these
functions.

25 Moreover, the device is advantageously adjustable
toc a further operational mode in which it is adapted to
image an object located at a distance from the device. In
this operational mode, the device thus has the function
of a camera. This operational mode may require the device

30 to be equipped with an adjustable lens system which per-
mits sharp imaging alsc at longer distances.

In addition, the device can advantageously .be pro-
vided with a transceiver for wireless communication with
an external unit. In this way, information can be trans-

35 ferred between the device and, for example, an external
computer. The transceiver can be an IR transceiver, a
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defined by arbitrary hand novenents. Wiile the recording unit is
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sane way as if one were witing or drawi ng on the surface with a pen.
As an alternative, it can be held at g distance fromthe surface, which
is thus 20 not required to be an even surface but rather can have any
ki nd of topograpeBile Fadhe chransseivRe, e aney ekbar suitabdecsraned out in
the sanme way ascéfveane were witing or drawing in the air. The purpose

in both cases is that the. recqr.di unit . shall, continuQusly.record
i mmges of what 25 ?"g’chgé?%d: ovm'%t %F%&R & fézltdogfh\lﬁ s]_irbvr?nall_‘gﬁg t%s pat h of
novenent . relates §edermetradaiferi reeerding handtweltkasyy informee”

what he is witi{h G €haWEdEm E Eﬁéﬂ&c&ﬁré,h%yﬁﬁéDéﬂijﬁhﬂaphs, dphé, the -
devi ce preferably co ﬁ%ses t}gacin%g maags f.aor 30 .j:p |cal_§)é'f3r%% en t he surface
how the uni t | STBE G AAGTEEERY Soth 81 FYLRT FETRSERAC CEh, THPTEBhred, compri se
a pen func- defiiged byt a pand aoxbhgnt i egrpshigihd thaatany péraerent )
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can conprise an_illum nati.on nmeans_adapted. 35 to project l.ight upon the
surf ace. meny iy TECGF AR (B F é‘ﬁﬁgﬁﬁfm‘?ﬁ LTRREST ‘gﬁ‘%}} g 1@\%8%29 and
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7 the relative position of the images with the aid c¢f the
partially overlapping contents for providing a descrip-
tion in digital format of how the device has been moved
and, in this way, a digital representation of the hand-
15 written information. The method has the same advantages
as those described above with respect to the device.
According to a third aspect of the invention, it
relates to a method for determining the position of a
device which is adapted to record a plurality of im%ges
20 while being moved, the images being recorded with ﬁ%r-
tially overlapping contents which are used to determine
the position of the device. This aspect of the invention
can, for example, be used for solving the problems asso-
ciated with determining the position of three-dimensional
25 mice. A three-dimensional mouse is a control device with
at least six degrees of freedom. Presently, accelero-
meters are used for determining how the three-dimensional
mouse is moved. The drawback of these accelerometers is
that they are only capable of determining relative posi-
30 tions. Consequently, they are unable to determine when
the control device has been moved in such a way that it
has returned to its original position. If, instead, a
three-dimensional mouse is equipped with one or more
devices with the above-described structure, each device
35 can be used for determining the translational position
along and the rotational position about an axis by
recording images with partially overlapping contents. By
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this operati onanrrdtPé'-h trﬁéeH%M%é‘-Ot Bhe AaconmrRYHBgcErawings, ¢dm ahdgher a.
Thi s operational modﬁgrray & At dah @y UENswe 230 etBolemeiitli gped dekt Bean
adjustabl e | ens aSyst ]g}mhlc g)lnv ot mts sharp imaging al so at | onger

di st ances. A48 £ tHe*§8%i ce can advant ageously be pro-
vided with a transc@hﬂeﬂf@%‘ Wm@lcés&e@mmfc&moﬁlwtfpmc adr-ext er nal
unit. In this weyitinfier gat e@bodiaiente o andevite hecbedihgty®aihd he device
and, for exanple qﬂ:external conputer. The transceiver can be an IR
transceiver, a Invention;

Fig. 3 is a flowchart showing the functioning of
the device;
Fig. 4 is a schematic illustration showing hoﬁ:a
20 surface is imaged in connection with the inputting_§f
hand-written information;
Fig. 5 illustrates how the inputted information can
be shown on a display;
Fig. 6 is a flowchart illustrating how the device
25 is used in a scanner mode; and
Figs 7a-7e schematically show how text is recorded
in the scanner mode.
escription of a Prefe E i m
In the embodiment of the device according to the
30 invention shown in Fig. 1, it comprises a casing 1 hav-
ing approximately the same shape as a conventional high-
lighter pen. One short side of the casing has a window 2,
which is intended to abut against or be held at a dis-
tance from a surface when information is to be input to
35 a computer with the aid of the device. The window 2 is
somewhat recessed in the casing in order not to wear
against the paper.



8 nobi |l e radi o transceiver, or some other suitable trans- cei ver.
According to a second aspect of the invention, it relates to a nethod
for recording hand-written infornma- 5 tion in the formof characters,

synbol s, graphs, draw ings, calligraphy and simlar hand-witten
informati on WO 9%/&@4¢#7i ned by a hand novenent, conprising thRCEIESPEIT®T nov-
ing a device with a hand which carries out the hand nove- ment ;
recording a plurality of inmages with ovenlappi ng 10 contents while the
device is being noved; and determ ning the relative position of the

i mages with the ai dTee aming 1 parerblailyorentapps mp cotiestBa¥ord.provi di ng
a gesg:ri ph _ dn elebbréh i tdlrchot it poft hp,Wfih{aﬁ ﬁﬁlvdrﬁqnifg&mgsféh nny ed

and, in this ~ a_ diglt r.e tation of the hand- witten

i nformati on. #ﬁf)eédhe?ggdé té%swet%%hgégg %dvant ages as those descri bed
above with respect ThetPrtims/past 3 is used Aeroadierpnddng images aspect of
the inventi@gn, dnd thusr£d aireexhtple NSt oSk ftde deterdidy n@ahbecposid i on of a

device which is _adapted to record a plural. of . i1 mages, .2 Lle being
moved, the i mages Sg‘faﬂgeé'ecf&r JeaP W T spaaral-lgtl")é'e’f‘?“étr’rr% a}@%Faﬁ%@g contents
whi ch are used &-0adéersngyrten 7,t and ppsiidhdnsefisibivaleenser Thiwhimpect of -

the invention consedButédreiexampberabe wisafl thar e s0étidid ct berBiPPeNs asso-
ciated with determ ning the position of three-dinmensional 25 mce. A

t hr ee- di nensi of4 “ndtise is a control device with at | east six degrees
of freedomlOPresent Fe tasgeladr she LED netiey $oaidlusiaktfeor detrfaes’ ni ng how

the three-di neRgiieRaks curr@ita§ 18cH0MEdindEiecdt apbasdy O bhesgser
gg(s:iel_ erometers 9 Sn.s mouﬁt?éacs fnh%og(:eogntl.ge %%%a?' ?ogfdi%ftuesrirrrl]gntlzgg relative
light.
The lens system 7 has the task of projecting an
15 image of the surface located under the window 2 on the
light-sensitive sensor 8 as accurately as possible. If
the sensor 8 has a smaller light-sensitive area than the
window 2, the lens system 7 is also required to reduce
the image. .T
20 In this example, the light-sensitive sensor 8 com-
prises a two-dimensional, square CCD unit (CCD = charge
coupled device) with 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 printed
25 circuit board 11.
The power supply to the device 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
30 electronic circuitry part 4. This is used, among other
things, for processing the recorded images and thus is
an example of how the image-processing means can be
implemented. It comprises a processor 20, which by the
intermediary of a bus 21 is connected to a ROM 22, in
35 which the programs of the processor are stored, to a
read/write memory 23, which constitutes the working
memory of the processor and in which the images from the



30 tions. Consequently, they are unable to determ ne when the control
devi ce has been noved in such a way that it has returned to its
original position. If, instead, a t hr ee- di nensi onal nouse i s equi pped
wi th one or devices with the above-described str ch
device 35 ca %isoﬁsged for determning the transl ational pggﬁ%ﬁoﬁﬁ al ong
and the rotational position about an axis by recording images with
partially overl apping contents. By 11

9 compar i NAag8eNaL RS Ws! Dallies 41TR08 N A0 A U a8l ors 11 ON
it can be determ ne en the device returns f‘o e orrgrnal position.
Mor eover, by dé¥&r AFAFRY: t4% & EPBETRAe Logicpyaitidh ofs Medli ARgES BRI with

know edge of thenstRge &nd eter UEDQs f rEGUeBAY rol tldgipassitbbe ie et ernine
ermt e S SRRy Ll U Bt LR BpgLa, 11
Drawings 5 1ing #héipplaserS i Whdeh i ich "aunted ol v eles@ingedaBy fay 10 of
an exanpl e showmgsbeiwéhed meentiansfaitibg LAPbEMEIHon to/fedm #hth
Leherence 1 Mo BERRTAAL N0 1 ) Bl o s By yeer
i nvention; can coppol thes dgvprendlispgrafietlihadivest tbai deviee 15
cuitry in an emedesin: Hfrst @odeCen agGHIhagdtPritien infloRwedibONis
Fig. 31s 3ol quehart Showing LhGs H0Ed ORI R the adN@eIBYLEStes

as a scanner, and a third mode in which the device cpe-

rates as a camera, a tracer LED 28 which emits a light

beam, making it easier for the user to know which infor-

mation he is inputting, as well as an indicating device

15 29, e.g. an LED, indicating when the pen is ready to
record information. Control signals to the memories, the
sensor, and the peripheral units are generated in the
control logic unit 24. The control logic also handles
generation and prioritisation of interrupts to the pro~

20 cessor. The buttons 27, the IR transceiver 26, the dis-
play 25 and the tracer LED 28, and the LED 6 are accessed
by the processor writing and reading in a register in the
control logic unit. The buttons 27 generate interrupts.to
the processor 20 when they are activated.

25 The operation of the device will now be described,
presupposing that the user first wishes to input hand-
written text. The user directs the device at a surface
having some kind of patterxrn. For example, the surface can
be a sheet of paper with text on it, a wall, or a bowl of

30 sweets. He presses a button 27 to activate the device and
subsequently "writes" the text he wishes to input with
the device directed at the selected surface. The tracer
LED 28 successively indicates the path of movement on the
surface by means of a luminous spot to give the user an

35 idea of the movement. When the user activates the pen,
the processor 20 commands the LED 6 to begin generating
strobe pulses at a predetermined frequency, suitably



Fig. 4 is a schematic illustration showing how a 20 surface is inmaged in

connection with the inputting of hand-witten information;

Fig. 5illustrates how the inputted information can be shown on a

di spl ay; Fig. 6 is a flowhart illustrating how the device 25 is
used i n a sowmopessdTode; and Fi gs 7a-7e schemat i cCRET/SERN how t ext
I s recorded I n the scanner node. Description of a Preferred

Enbodi nment I n the enbodi nent of {he device according to the 30

i nvention shown in Fig. 1, it conprises a casing 1 hav- i ng

approxi mat el y t#eowar?s hapeherseupacotzeninages dHeicgirded by |tilghtsenspen. One

short side of the Csae%r@a Pasc 1 \Méyaqwrzte memaw 96 Iwhwt&@%@ewhé@ut
agai nst or be hellq: a Surface en_ﬁ?g ormation is

a
to be input to %5 tﬁ%&ﬁﬁuf’é’FOWaﬂ’r"t"hg a‘f’ﬂs S e 18BYF ¢ efffRiflow 2 i s
somewhat recessetk ibutithe 23siwhpreupondthe notodemsweak0 turrmgaififstheéehe paper.

10 5 ThERSas] Afe u§§§e£!§ﬂ ey EQHEPM”%&”d@QR&:&%cP%How?’the an
el ectronic CII‘CUItI’ty part _4, o which informtio fe (% and a power
supply 5. Inputed &BF?E‘BaEJ‘aﬁI’t op F?eu‘%’e%Plfa@r 25 PécB‘? daRPsitflges 5 and

thus is an exanpi ewmfanhentéhmaY exompditeyg beatie danelterediary ngfl eentked. |t
conprises a |ights0ditlpdz6i Ol UoERhrility of showing the scanned
information directly on the display has proven very
10 important since a user often wishes to verify that the
correct information has been scanned.

The flowchart in Fig. 3 shows in more detail how
the device functions in connection with the inputting of
hand-written information. In step 301, images with over-

15 lapping contents are scanned while the device is being
moved relative to the surface at which it is directed.
The scanned images 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
20 a range from white to black. =

As soon as an image has been recorded, the process
begins of determining how the current image and the pre-
vious image overlap, step 302, i.e. in which relative
position the best match is obtained between the contents

25 of the images. For this purpose, every possible overlap
position between the images is examined, at the pixel
level, and an overlap measurement is determined as fol-
lows;

1) For each overlapping pixel position, the grey

30 scale values of the two relevant pixels are added up if
the latter are not white. Such a pixel position in which
none of the pixels are white is designated a plus posi-
tion.

2) The grey scale sums for all the plus positions

35 are added up.

3) The neighbours of each pixel position are examin-

ed. If an overlapping pixel position is not a neighbour



6, a lens system7, and a light-sensitive sensor 8, which constitutes
the interface with the electronic circuitry part 4. 10 The task
of the LED 6 is to illum nate a surface which is currently | ocated
under the w di ffuser 9 is mounted in front of ghaebdagr @ for

di ffusing thg8 Heos I ght. The |l ens system 7 has the task d?
projecting an 15 image of the surface |ocated under the wi ndow 2 on the
il ght-sensitive sensor 8 as accurately as® possible. I|f t he sensor 8

has a smaller |gghd @ﬁfbsnpbwelaﬁ%d f&ask hes of éM;ﬁ%W %hléﬁelé QS Leystem 7
Is al so reqU|red o_reduce I s_exanpl.e, the

|i ght-sensitive B2rddH cgﬁfltlanﬁﬁP' ‘3 ?ﬂ%‘gpﬁﬁhngﬁa?Fe% CCD uni t
(CCD = charge valeeupi ddedaoiced)itg mxalbuslwbwaﬁtledcopvesilely m®lch sen-

sors are comer gigildq aya ashgta;@e 9945 Ohe Bodeh 1IPYRIRE 2) . at a smal
angle to the_wn grlnted 25..C glt board 11.

The power supply to ‘%Z)hgnh&e9v8 rlﬁﬁdpf?‘b’rﬂlélg thephighest O¥eqzhich is
mounted in a sepapamea&unqmgntneatstatedlabpnetimasﬁtacmgd In the The bl ock

diagramin Fig. *Zséf@ﬁigatdoﬁxabé}(téhﬂ?{&et REe3ReaRAORBECLRET MY Ty part 4.

This is used, anpbng ot Her or, processing the _recorded i mages
and thus is Saﬁg% S Obf th%v?‘?%alpﬁﬁﬁ BRI &t §sRBant? - Se
i mpl ement ed. |t wapnpuaisses canpbecaggnres2@d whi tie yvetrlep areant®heredi ary of

a bus 21 is;gon se&%lt%g%tﬁw ?.; trws %ér%é&fbw;o%ogemc&iw &

processor are sfored te nenp which constitutes the
wor ki ng ?§l%‘?“ Ypr 6Ee%tsolrs gﬁeFﬁe%‘r’E‘%"t (e eRRE2RY fF%m t he
together, the images do not end up on a horizontal line,
the composite image is suitably adjusted so that it
becomes horizontal, for example by turning the composite
15 image.

Our Swedish Patent Application No. 9704924-1 and the
corresponding US Application No. 024,641, describe an
alternative way of matching the images in order to find
the best overlap position. The content of these apﬁlica-

20 tions is herewith incorporated by reference. f

When the relative position of the two images has
been determined, the processor 20 determines a movement
vector, in step 303, which indicates how far and in which
direction the device has been moved between the recording

25 cof the images. The movement vector is stored in the memo-
ry as part of a digital description of how the device has
been moved. The processor also determines how the second
image is turned in relation to the first one, i.e. how
the device has been turned between the recording of the

30 images. This is carried out by examining the overlap in
different turning positions between the first and the
second image. The turning is stored as a turning indica-
tion in the memory and it, too, constitutes a part of the
description of how the device has been moved. When this

35 step has been completed, the first image is discarded and
the second image becomes the first image, after which the
putting-together of the subsequent scanned image with



11 sensor as well as identified and interpreted characters are
stored, to a control logic unit 24, as well as to the sensor 8 and the
LED 6. The control logic unit 24 is in turn connected to a nunber of
peripheral units, conpris- 5 ing a display 25, which is mounted in the
casi ng, an | Ro99/60dsT anscei ver 26 for transferring infornat PGISEIUITIom an
external conputer, buttons 27, by nmeans of which the user can control

t he device and specifically adjust t he deyjce between a first node in
whi ch hand-written information is 10 to be input, a second node in which
t he devi ce oper thés new fHgsi ivagmers cemenenced r i miwaildnbehpeintese devi ce

ope- rates agtacKkadBrAmoat! Ea6eS, lefNed@n¥i ede sl ndathirghtg beam

making it easier_for the use i ch.infor-

ki g, 4 east ol phel e Relal oA MIER LOAOLS o codBRLRTI e
when the pen istheadyen de obtpéred Bs # @rlmt:koﬁes@ctntorfortha éﬁ%ﬁ%mtf@‘t he
menories, the tloﬁe@§Q:rhe gadat bee Pc%sllﬂ:h%abfuﬁhé Sin¥cRsgeRer ak eghi-n the

control | ogi c u 24. Th ontr ol al so_handl nera t| gn, and
prioritisation ?n{re‘?ni’ LF%‘FE ESST Jebep‘f(?% 2§’ & %%%raeo%'rﬁeoz"bggt‘o% % the IR
transcei ver 26, mphe af sless inppayaPieland the tracer LED 28, and the LED 6

are accessed by i, RHBCASFDEe WMdtdRG @HQtrﬁ\%ﬂll@ﬂMtﬂlﬁgr@ﬁlla&I er in the
control logic uni %1‘8 The, buttons 27 the processor

g_n er at |nterrtu%c % 18
20 when they ar d"ERFTRE By W35 1 dngﬁtT%sh 1% Ky §BS |%% Wil now
be describellp relpastnmppdhei byttdmt21 e dyethei deviad gisds bedng npemedhand-

witten text. T*zerua%@rléﬁgtefat 5::&&&@&&@ plerdogUsf alitne, thBa¥éNgesONe Kind
of pattern. For .exa e surface er with text

onit, a wall, GF°H T)vﬁh%lhe%ors{}\%reté‘ ﬁ@pwgggeﬁn%’%tﬁ8ﬁ g Y2 activate
the devi ce and be isudrgemiedt| ptépriqes'If bet uger Hemsniigiddsatedi®put with

the device di regt.ggsgﬁg tah%u‘%%bﬁ%ﬁ&'t SEHJ Qx?mtIQ& if@Sation EEDS&

successi vel)‘/L in ates th e R
5 1in ormatlon is to e 1nterpreted the processor 20

reads in the movement vectors in the description of the _
information unit in question to an ICR module which iden-
tifies which character the movement vectors represent
Subsequently, the identified character is stored in char-

20 acter-coded format in the memory. The interpreted charac-
ter can be shown on the display 25 if the user indicates
this preference by pressing a button. If the user has not
indicated that the information is to be interpreted, no
further action is taken with respect to the information

25 unit and the device is ready to record further informa-
tion units.

Fig. 4 schematically shows how images with overlap-
ping contents are recorded when a device as described
above is directed at a sheet of paper and the device is

30 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. 4.

Fig. 5 shows how an inputted letter R can be repro-

duced on the display of the device cn the basis of the
35 relative positions determined by the device for the
images in Fig. 4. Thus, in this case, the device shows



surface by nmeans of a | um nous spot to give the user an 35 idea of the

novenent. \Wen the user activates the pen, t he processor 20 commands
the LED 6 to begin generating strobe pul ses at a predetermnm ned
frequency, suitably 12

about 25 Hz, W&F¥Bhon the i mages recorded by the sensor FCTSPYUNGred in
t he read/wrlte menory 23. When the user has witten the information he
wi shes to input, he rel eases the buttas 27, whereupon the processor 20

turns off the 5 LED.6. The can the ontrol the device to show the
i nputted i nfor méf} or™8RSt h ya'ﬁ'?p 15.§ugge§ ChFacFgRsYern the jaiq G%aﬁh‘éxt er nal
conput er by t he novegenbdirestonsf, nod BR intexpratederhara@®er.The possibility

of showing the scannegde aboﬁéﬂayéggﬁbeﬂoﬂ'6&¥¥ihﬁsoﬂo®r€hé“dﬁ¥1%£ bas p£oven
very 10 inportant since a. user en wi shes to yerlfg t hat the correct

i nfor mation has Y56&n*8cannkitt mode’ for PRUTY ISR AP - 9ePeEaF e 1868%s i n
nmor e det ai | ISowmatlonheHdwvm fiznet Bensnd magiennebei devivd lvarhelenpbét i ng

of hand- wri tiem 5@1‘9@@5&&} kn Stear%mlﬁsgssea\@f Y e xt1lang! apping
contents are scanned whil e dew ce |s_being roved relative to the

surface at whi cH13S %nH?F'E%”t’éH‘ on anTiRIQEATICR FAEHERE arld {%6r BESFn the
read/ wite nmenomishes £8.uddecheardgedcar kn stlorsetrags heaniedicdtes. tiish t he

aid of a_ Pl HApbi sPhg P ¥Rlcton®20NaNAV (1R GhNescal e value in 20 a
range from whit on as an I nmage has been recorded,
the process 0 Suppose now that the use* wishes to scan text from a

sheet of paper. In this case, the user directs the device
at the sheet of paper with the text at the location where
he wishes to begin recording a character sequence. He
presses the button 27 to activate the pen and passes it

15 over the text which 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 easiexr to follow
the lines. When the user activates the pen, the processor
20 controls the LED 6 to scan images in the same wéy as

20 described above with respect to inputting of hand-gene-
rated information. When the user has passed the device
over the selected text or has come to the end of a char-
acter line, he lifts the pen off the sheet of paper and
releases the activating button, whereupon the processor

25 20 turns off the LED 6.

The flowchart in Fig. 6 illustrates in more detail
how the device operates in this mode. In step 601, the
images with overlapping contents are scanned and stored
in the same way as in the first mode.

30 In step 602, the best overlap position is determin-
ed for each pair of images in the same way as described
above for the first mode. In this position, the images
are put together into a composite image comprising a plu-
rality of characters, possibly a whole line.

35 In step 603, the software of the processor 20
divides the composite image into sub-images, each com-
prising only one character. The purpose of this is to



begi ns of determ ning how the current inmage and the pre- Vi ous i mage
overlap, step 302, i.e. in which relative position the best match is
obt ai ned between the contents 25 of the images. For this purpose, every
possi bl e overl ap position between the inages is exam ned, at the pi xel
| evel , and awoewewéZap neasurenent is determined as fol - PCTSER071

1) For each overlapping pixel position, the grey 30 scale valueé of the
two relevant pixels are added up if the latter are not white. Such a
pi xel position in which none of the pixels are white js designated a

pl us posi - grepte input sigmalsrife GheyOSRaPREWNARS MBECRI $8 4R pl us
positions 35 apgtesed ¢pe charactersl) ThBedieigidourss effeeted Gy xel

position are exagin- hg up c8d. gj‘,éya&aq_veq)atilgggngf Qﬁ%dpl §ist fgp é§cl.{10t a

nei ghbour
position and consket oy aadpprer Riadh GdumR; i the %ﬂ‘f@%lex’éT‘a%*gm tion
which is nOtSV\hB&es;ﬁcnﬁr@r QMeSE@éﬂ intevighug winidee frantihhi tewpdume s

b d,
;y trgcte pOSSI %¥ng 5578 Eh S é%%g{%egd|8g&%§g¥ﬁgg QW f,0egsuup i n pOLnt

p03| I oNn Provi hest over -
measur enent as ma@@df%m EBtert «fi @gch ﬁhﬁﬁ@,\c“—ef Jrfbé'-ﬁi‘let Mg onposi t e

i mge the mean val uerpfstleecgs fYeach oss:@he ¥abutnafed He eveléapiiwiy pixels
i's used. In this

15 “potes . oot ot St L PRSI o lshalge T
into groups of pixels, each of which is rep aced by a
pixel whose grey scale value corresponds to the mean
value of the grey scale values of the pixels included in
the group. If necessary, a like downscaling can be car-
ried out between other steps of the method according to

15 the invention. Further, the character is centred with
respect to its point of balance and the grey scale values
are normalised so that the sum of the square of the grey
scale value of each pixel is given a fixed value.

Subsequently, in step 605, each character in the

20 composite image of the character sequence recorded 'is
interpreted. The grey scale values of the pixels which
together constitute a sub-image containing only one char-
acter are fed as input signals to an OCR software. In
step 606, the identified character is stored using a

25 predetermined character code format, for example ASCII
code, in the read/write memory 23 in a memory area for
interpreted characters. When the character identification
and storing in character-coded format is completed, the
processor activates the indicating device 29 to inform

30 the user that it is ready to record a new character
sequence, step 607. Subseqguently, it goes back to step
601.

The above steps in both the first and the second
mode are thus carried out by the processor 20 with the

35 aid of the associated units and suitable software. Such
software can be created by the skilled person with the



horizontally. If it is detected that, when bei ng put t oget her, the
I mges do not end up on a horizontal I|ine, the conposite imge is
suitably adjusted so that it beconmes horizontal, for exanple by turning

the conposite,, ge Qur Swedi sh Patent Appl i G @00, 009t7
9704924-1 and §§wthP correspondlng US Application No. 024,641, descrlbe an

alternative way of matching the inmages in order to find t he best
overlap position. The content of these appPi’ca- 20 tions is herewith

i ncorporated by peherentg above inst@Nidde ']‘.eg.gtié/%&o%otmhggcﬂgl rie two

| mages has been detern1ned t he processor 20 determ nes nove
vector, in step gyaiigplen i ndi cates how far and in which direction the
devi ce has been novedrimd Wweertet hdlusooatd Mpw2bhe ofhder-terageguedbe novenent

vector is stored iy Lhgadixacinet 85 Malhell 8101 014 dndiRseriptian of

how t he devi ce ha processor determ nes
second i nﬁgeOFsatﬁP?ﬁﬁjQﬂ1°P€P5t|Y#F?¥)%q%§ brFst Qﬁﬁ?ahn 8monpty of the
devi ce has been trdepeflobedwaen thbefoas osflist@lof blhek Spodsrages. This is

carried out by e?ﬁ 'gi{&%tiﬁrﬁg‘%&e&h%{"n'&e bew.%{ﬁf Lg&gf‘ée& %%nghgo%l&loops

between the firs secon urning I's
turning indica- the F?@ﬁpﬁ11Aﬁhéaﬁeh9r§e%ﬂufﬁqm this, f%ﬁ#ﬁﬁn theesoRtPRtR of

t he descri pt b@nthé hmtetsh@adeyawy hasedleen Foyeskanflen thesidbtexstep
has been co eted fi sca ed an i econd i mage
becones the #rs? aﬁéggis 4%%? gggghiﬁrf%a &% ﬁh éﬁ%@?§ ?che
subsequent scanné&aﬁﬁaﬁ@ vd t Fhe degree of over anplng depeﬁds on the

traction speed, i.e. the speed with which the user pulls
the device over the text in relation to the frequency
with which the contents of the sensor are read out.

15 Fig. .7c shows what the whole composite image looks like.
It should be noted that the image is still stored in the
form of pixels. Fig. 7d illustrates the division of the
composite image into sub-images. Fig. 7e shows the scaled
and normalised letters which are used as input sigﬁals to

20 the neural network. When the method has been carried out;
the text "Flygande backasiner" is stored in the read/
write memory of the device as ASCII code.

As stated above, the device can also be used in a
third mode, the camera mode, for recording images of

25 objects which are located at a distance from the device.
In order to effect sharp imaging at various distances,
the lens system 7 can be adjustable between two fixed
positions, one being used in the scanner mode and the
other in the camera mode. Alternatively, the position of

30 the lens system 7 can be slidably adjustable for provid-
ing an autofocus function. The adjustment of the lens
system can be effected by means of the same technique as
is used in cameras.



14 this new first image is comenced. It should be pointed out
that in nost cases, novenent vectors and turning I ndi cations need not
be determined in a separate step but t hey can be obtained as a direct
result of the determna- 5 tion of the relative position of the inages.
is evi- WeAY6%¥¢7Tom t hat descri bed above, steps 301- 303 PERSE8EEed

nore or less in parallel. When the device detects that the

i nputting of an information unit is casplete, for instance by the user
10 rel easing the button 27 or by the device not being noved for at

| east a predeterm ned period of tinme, the device deci des whet her or not
the inputted information is to be | crarpseted, step 304. |f the user
has i ndi cated by pressing a button that the inputted information is
text 15 information which is to_be interpreted, the processor 20, reads
in the movenment vectbr & i9FVERE ﬁ%%c??ﬁﬁqiiﬁgohaﬁﬁewrlttePnFBﬁﬁﬁT?%ﬁPQJnit in
guestion to Ban HERche®dfden Wi ehardeters, sywbbles gbdapHs,Cclhabacags, t he

novenent vector ) : i VS & ' gﬁ% lafl; er is
stored in char-%3gf§%§§$gégﬁgdS%@?E%fqgﬁg{h%iﬁéggri. g&ﬁﬁﬂegggg_g%

char ac- t er P¥ah PP MANETSAtt heCRGiAiRg Fscrrding neass (Al wakds

this preferenceaby pdgssadigoabbunbeed By o handsehidiicaiaties out nelecat ed
that the infor | ' snper , fur [ | s taken
wi th respect tg%%hgqﬁﬁi%%%%$?8ﬁ %g ﬁ%%%ggﬁdB?HEaéﬁ%yé%hﬁéagg%dgﬂ?% record
further infdPmaPartialinPvglepping contentysj yhile Sl MACOLEALRG 8IS how
i mges Wi th oveakapbeing npivied,cosbtiend & &re tr ecoridede whednatHeayi €ige as

O e ot BT SIS BBl sl o RRRELL A S G511 Bih 0
sinplicity, theagsneesriedita HetPrates thee relative RIFGWIOINOFi he 4.
Fig. 5 shows howmagesnpidd ethel atiest RicApaie 6Py Coverlappiegdeomddtes
oy he oo 8% SEH REoPLubP AREE 0P s el R bl L
shows recording means have been moved and, in this way, a digi-
tal representation of the hand-written information. ’
2. A device according to claim 1, wherein the device
is adapted to store said description in digital format .
20 3. A device according to c¢laim 1 or 2, whereiﬁ$Said
description comprises a plurality of movement vectors
each indicating how the recording means have been moved
between the recording of two images.
4. A device according to claim 1, 2 or 3, wherein
25 said description comprises turning indications, each
indicating how the recording means have been turned
between the recording of two images.
5. A device according to any one of the preceding
claims, wherein said device is adapted to determine,
30 on the basis of the overlapping contents of the images,
the speed at which the recording means have been moved
between the recording of two images.
6. A device according to claim 5, wherein said
device is adapted to compare the speed with pre-recorded
35 speed data for checking the authenticity of the inputted

information.

A A



15 an "inmage" of the inputted character with the aid of the

novenent vectors, not an interpreted character. The above
description outlines how the device can be used in a first node for

i nputting hagersgggs ated infor- 5 mation. However, in a sepepskogi@es the
devi ce can al so be used as a scanner, i.e. for scanning predefined text
and I mge information on an information carrier. If the user W shes
to use the device in this way, he indicatés this by pressing a button

in a suitable manner; 1) device A4RBOIEnGOV tHAL hBecHSERe WhadlRyilg Scan
text froma heet of %g%).er. I n,thi,s case, t,hgﬁ_ user .directs thé device
at the sheet of cé?&@'rg'vxﬁl He B bagt- ¥R Pt APEOATMRREPR COMPHESR shes t o

begi n recordi ng Ghaghateacrs eand adpearde. the imagpmessesstihe heansomre7 to

activate the perr@@@;epaéagfté& 0 1Q¥AE i EFPec A XnWiceBrk Swion hehd ggar ded,
foll owi ng the text in the .sbqlbrrggggnner as_when one reads the text. The

tracer LED &her Se 5T iRy WA ERL Nt AnEaEP PR 1108 ow
the |ines.. Wen idemtiséed actidnsattesst he pharaddsr -podedsformat. 20 control s
the LED 6 to scan i eg &4 he CLED axngy L.L.h respect
to inputting of hang-%ge%eé&%& ?%téggd%o@mat%%o%?%\%gng{;%e us%rd\é,hgs passed
t he device Rl e ewRer et &3 ifedeviFe niRS GortdIhs - ERRS LtV SeRSERar -
acter line, he Indanzs t(Bp pith of twohdisbreiond]l pepebrandrface riddreases t he
activating l}lét_t%lgo\gagésyﬁgg 4§ Rrocessor 25 20 turns off the LED 6.

1 g. i

The flowchart in ustrates in nore detail how t he device
operates in this nod8: »ri€tis 66¢°rkRg to any one of the preceding
claims, wherein said image-processing means are adapted

to determine the relative position of the images both
horizontally and vertically.

15 10. A device according to any one of the preceding
claims, wherein the recording means are adapted to be
directed, while being moved, at a surface which is imaged
with the aid of said plurality of images. )

11. A device according to any one of the preceding

20 claims, further comprising tracing means (28) for indi-
cating on the surface the movement of the recording
means.

12. A device according to claim 11, wherein the
tracing means (28) comprise an illumination means which

25 projects light onto the surface.

13. A device accoxrding to any one of the preceding
claims, wherein the recording means and the image-pro-
cessing means are arranged in a common casing (1) which
is adapted to be moved by the hand carrying out the hand

30 movement.

14. A device according to any one of claims 1-12,
wherein the recording means are arranged in a first cas-
ing and the image-processing means in a second casing.

15. A device according to any one of the preceding

35 claims, wherein the image-processing means comprise a
processor (20).

A T



| mages with overl apping contents are scanned and stored i n the sane way
as in the first node. 30 In step 602, the best overlap position is
determ n- ed for each pair of inages in the sane way as descri bed

above for the first node. In this position, the inmages are put together
I nto a conpo%o%/sedatige conprising a plu- rality of chRCISEEY®T17possi bly
a whole line. 35 In step 603, the software of the processor 20

di vides the conposite inmage into sub-inmages, each com prising only one
character. The purpose of this is to

16 create i nput 1§ ghafSVies @reCOERg 0iq waweomhi oh the precedingt er pret
the characters. dikdmdi,vivhResain Ssfd a@’&rQQe bys adj uQQQbDQ w)a'fnh%ogfrsy scal e

val ues of the pi f | n ach n the
conposi te i mage. 8&? %éy %3}%‘% hlt%hp o%%l éi(%ﬂ%g Cﬁé’rlegfagi‘ﬂ%ér oW suns
and col um suns %W“@Eﬁﬁpnelélreﬁﬁﬁilﬂ?ém F@stcalmcbéedeoaran infommatdiohor the
extent of eagh cmrza@s_»erbynua&gamgr&ge 1nformat10n| wléﬁ%@%d gach of the

sub-images is s I determ ormat by dividing
the sub-image 13’6}' | ntlggﬁrgﬁp}sma %«%E A é’f &ﬁ?ﬁ’ﬁ"?@gr ERPY %’é‘dsby a
pi xel whose grey scalé-vAldevigs ra@§pbﬁd1$9ttt§> ey epancf theyplreeeding he grey .

anl e Vfil ues of dt;ﬂaqmgl Xﬁhéréﬂﬁ'éfi@diiégl%e id K@ %gggp%e ldo r&f%cg éﬁ%t hgdl I ke
ownscal i ng can he_c ut  _be er steps o e
accor di ng ?o 15 SRE |Wvgﬁﬁ% i L??rt"ﬁeis ‘f?é’tfﬁa?:gc%‘ﬁ? § S BRIPEH with

10 located at a distance from the device.

18. A device according to any one of the preceding
claims, further comprising a transceiver (26) for wire-
less communication with an external unit.

19. A method of recording hand-written information

15 in the form of characters, symbols, graphs, drawings,
calligraphy and similar hand-written information defined
by a hand movement, comprising the steps of

- moving a device with a hand which is carrylng out
the hand movement; .

20 - recording a plurality of images with overlapping
contents while moving the device; and

- determining the relative position of the images
with the aid of the partially overlapping contents for
providing a description in digital format of how the

25 device has been moved and, in this way, a digital repre-
sentation of the hand-written information.

20. A method according to claim 19, wherein the
information defined by a hand movement comprises charac-
ters and further comprising the steps of identifying the

30 characters with the aid of the description and storing
them in character-coded digital format.

21. A method of determining the position of a hand-
held device which is adapted to record a plurality of
images while it is beingmoved, characterised

35 in that the images are recorded with partially overlap-
ping contents which are used for determining the position
of the device.

RN A A



respect to its point of balance and the grey scal e val ues are
normal i sed so that the sum of the square of the grey scal e val ue of
each pixel is given a fixed val ue. Subsequently, in step 605, each
character invideefy conposite i mage of the character sequggi recorded is
interpreted. The grey scal e values of the pixels which 6@?ﬂ@?7
constitute a sub-inmage containing gl one char- acter are fed as input
signals to an OCR software. In tep 606, the identified character is
stored using a 25 predeterm ned character code format, for exanple ASC
code, in the read/wite nenory 23 in a nenory area for i nterpreted
characters. When the character identification and storing in
character-coded format is conpl eted, the processor activates, the
i ndicating device 29 to inform30 the user that it iS{’ a
new char act er sequence, step 607. Subsequentl it
601. ' The above steps in both the first A
are thus carried OUt£$“G%he processor 20 with t
units and suitable s e. Such sofywar e
skilled person with the
aid of the above instructions if it
Figs 7a-7e illustrate how the 027racﬂ
is scanned. Fig. 7a shows ége t 6¥
7,

a certain anount of

FIG.2
- 3
29 3 - 6
28 [ v
S S T
26— >
«—> 24 @3> 23
25—~ —P
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"dot noise" in the formof small black spots. Fig. 7b shows the images
whi ch are being recorded with the aid of the sensor. As can be seen
fromthis figure, the contents of the images partially overlap. For
exanple, the letter 10 1 appears conpletely in inage No. 1 and partially
in i mage wWasycdd67 The degree of overl appi ng depends on tREF/SEOFYact i on
speed, i.e. the speed with which the user pulls t he device over the
text in relation to the frequency wi th which the contents of the sensor
are read out. S}Eﬁ . 7c shows what tBPgEwhol e conposite inmage |ooks Iike.
It should be note at the |nage is still stored in the f or m of

pi xels. Fig. 7d illustrafes the drvrsrtomof the conposite image into
sub-inmages. Fig. 7e shows the scal ed d nornalised letters which are
used as input signals to]20 the ndurg ?P ! en t he net hod has been
carried out, the text "Flygande %%?" i red in the read/
wite nenory of the devige as ASCI I} cO %tated above, the
device can al so be used jn a third %@?Sthe anera node, for recording
i mages of 25 objects whjch are |ocated at[ a distance fromthe devi ce.

In order to effect sharp]inmaging at varloqé di st ances, the | ens system

7 can be adjustable between two fi Bes+++ers, one being used in the
scanner node and the - ot her |n1lﬂ§1ﬁﬂﬁﬁﬁN®ﬁﬂ5 Al ternatively, the
position of 30 the |ens| system 7 ¢RELBHEIVERQRBION =B DRt abl e for provid-
ing an autofocus functign. The adjjstQ@ﬁHEﬁﬂAﬁﬁé lfens system can be
effected by neans of thg sanme technique ai TS used in caneras.

DETERMINING MOVE-

' MENT VECTORS aND {303

TURNING INDICATIONS.

INTERPRETATION

. IDENTIFYING
CHARACTERs T~ 302

{

STORING BY MEANS
OF CHARACTER 4306
CODE
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INDICATING  _|
READY" T 307




18 CLAI M5 1. A device for
recording hand-witten information 5 in the formof characters, synbols,

graphs, draw ngs, calligraphy and simlar hand-witten information
defi ned W ssvsdagnd novenent, conprising recording rreanspélﬁgmy)ﬁbi,ﬁh
are adapted to be noved by a hand which carries out the and novenent

and to record a plurality of images with 10 partially overl apping contents

whi l e the recordi ng neans are beg7 noved, c har acteri sedin
t hat the device further conprises/™Mmage-processi ng nmeans (4) which

are adapted to detefrjBedthe relativ siition of the i mages with the
aid of the partially overlapping c 1] for providing a description in
digital format of how the rec =g have beer noved and, in this
way, a digi- tal representatige=pf th d-witten information.

2. A device according to C%algll, er el devi ce is adapted to
store said description in t rmatg 3. A device according to
claiml1l or 2, wherein said [Oescripti onprises a plurality of

novenent vectors each Licating h \e recordi ng neans have been
noved bet ween t he reco BgJo ffmages. 4. A device
according to claiml1, 2 or aAhe gl sai d description conprises turning
i ndi cations, each i ndi&atiing irhhe recordi ng nmeans have been turned
bet ween the recording of jjrages+——) 5. A device according to any
one of the preceding , whenern said device is adapted to
determ ne, 30 on the basi the ove i ng contents of the inages,

the speed at which the r ing means g been noved bet ween t he
recording of two images [ & | 6. A dagv according to claimb5, wherein

| with pre-recorded
._'l

sai d device is ada conpare the

20t
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35 speed data for checking the authenticity of the inputted

i nformation. 19 7. A
devi ce according to any one of the preceding cl aims, wherein the
hand-witten i nformati on conprises characters and mhereln EQ@

I mage- pr oceswvog/aEns ar e further adapted to |dent|f W act er s
wth the aid 5 of the description in digital format and to store the
identified characters in character-coded fornat. 8. A device
according to any one of the preceding &Igins, wherein said device has a
| i ght-sensitive sensor means (8) with a'two-dinensional sensor surface
for 10 recording the inmages. 9. A device according to any one of
t he preceding cl ai s, wherelq:1g$q§inage-processing nmeans are adapted
to determine the relative posi tion he i mages both hori zontal ly and
vertically. 15 10. A device according to any one of the preceding

clains, wherein tH re adapted to be directed, while
bei ng noved, at aj|surface which is iRaged with the aid of said
plurality of inmagégs. H—A-devi-ce—aceqrding to any one of the

o C

precedi ng 20 clains, furthdqr cREpPORIIRG GVEr) nd neans (28) for indi-

cating on the surflace the rovengpRt iMGEECOoqH+BO 1 means. 12.
A devi ce according to claim1l, wherein the traci ng neans (28) conprise
an illum nation nmgans which 25 projects Ilght onto the surface.
PUTTING TOGETHER
THEIMAGESINTOA  } 602
COMPOSITE IMAGE
Y
DIVIDING THEIMAGE } 0
INTO SUB-IMAGES 603
Y
SCALING, CENTRING

AND NORMALISING 17604

Y
IDENTIFYING - 4+~605
CHARACTERS

|

STORING BY MEANS OF } 606
CHARACTER CODE

i

INDICATING 607
*“READY"




13. A device according to any one of the preceding clainms, wherein the

recordi ng neans and the inage-pro- cessing neans are arranged in a
comon casing (1) which is adapted to be noved by the hand carrying out
the hand 30 muoyevesss . 14. A device according to apﬁngﬂ@maﬁ7clalns
1-12, wherein the recording nmeans are arranged in a first cas- I n
and the inmage-processing neans in a second casi ng. 15. A device
according to any one of the preceding Sgygéalns, wherein the
| mage- processi ng neans conprise a ssor (20).
1Y A device according to any one of the preceding cl ai s,

wherein said vice is adjustable to an opera- tional node in which it
is adapted tos ecord predefined i nformation, preferably text, |ocated
on an informefgion 5 carrier, by inmaging the information with the @Id of a
plurality of inmages with partially overlapping contents.
devi ce accorging to one of the preceding clainms, wherein I d
devi ce is ‘Ao ;able f©® an opera- tional node in which it is apted to
i mge an ofbj ¢ *10 Ietated at a distance fromthe device. L. 18. A
devi ce accoy- g to gmy one of the preceding clainms, further_conprising
a transce|VG ,~26) for wire- | ess communi cation with an exte;ggl unit.
19. A net hadg ..recérdihg hand-witten information 15 in the forjn¥df
qharacters:;_ ”.ols gr aphs, drawi ngs, ﬂ!
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calligraphy and simlar hand-witten information defined s & dighd

novenment, conprising the steps of - noving a device with a hand
which is carrying out t he hand novenent; 20 - recoaghng a
plurality of inmages with overl apping - contents while nmovigii he devi ce;
and - PEE nining wm»mwnpﬁggmtonmmmm he i maNEse? with the

aid of t oart ally overla con S tor r ovi d| a escrl ption
o it SRR ATONAL AR RRR R BORDTINDER THe aA TR COOTRATION THERY G0, 5
di gi t ajl G Wigmetional Patmwﬁﬁaitwﬁn of the handymehdubirbulnblinNmRd:0N. WO 99/604630.

A et hiod @eosr3/083nG0sI01RIsAI M 19, wherin t he I nformati on defined by a
hand npvenment conprises charac- t gr®) InterentipnalPuiietiondlatep 1 35 Hpverapert 1198 (251 1P

of |dent|fy| ng the 30 characters with the aid of the description and
stor i nig?D Infernptiqest pnoliation Nyubust o1 - RSHSRORT | Ll %%@Eg‘ A AT, il JP?%E q
of det|QiflinRixRt@nd Riag PRSI t 1 ON300frmasshanlss | 2k

WlfiﬁD xlﬁﬁmdd&)
record a plurality of I mges while §t |Smd@®1%ﬁmmﬁedwdeuh‘h F&W(Ut&jw@octel) T

i s e qaeglﬁmmgﬁ&pat the i mages are recorfled vg ﬁp roh MR IMJSM{?\]«{ ilng
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(54) Title; DEVICE AND METHOD FOR RECORDING HAND-WRITTEN INFORMATION
{57) Abstract

A device for recording hand-written infor-
mation in the form of characters, symbols, graphs,
drawings, calligraphy and similar hand-written in-
formation defined by a hand movement, comprises
recording means (3) which arc adapted to be moved
by a hand which carries out the hand movement
and to record a plurality of images with partially
overfapping contents while the recording means are
being moved. ‘The device further comprises im-
age-processing means (4) which are adapted to de-
termine the relative position of the images with the
aid of the partially overlapping contents for provid-
ing a description in digital format of how the unit
| has been moved and, in this way, a digital represen-
tation of the hand-written representation. A method
of recording hand-written information is also dis-
closed.




