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(57) Abstract

area of the information carrier. The device has means for indicating

(54) Title: DEVICE FOR RECORDING INFORMATION IN DIFFERENT MODES

A device for recording information by means of imaging with the aid of a light-sensitive sensor with a two-dimensional sensor
surface is described, The device is adjustable between a first mode and a second mode. In the first mode, the imaging is effected by means
of a plurality of images with partially overlapping contents. Each of the images depicts a small area on an information carrier and the
images are put together into a composite image. In the second mode, the imaging is effected by means of at least one image of a larger

the size of the imaging area.




characters and to store themin character-coded format, e.g. with the aid
of ASCII code, in a nenory. The charac- ter recognition can be perforned
either in the scanner or 2 in an external conputer to which the

bi t mapped chyyglsegs have been transferred. Another type of F@nekddpbAs
scanner for inputting text is described in US 4 949 391. Unli ke the one
described 5 above, this scanner has a two-di nensi onal sensor, which records
i mges of the underlying surface when the scanner is passed over the sane.
The scanner can only be noved in a direction determnm ned.by a wheel abutting
agai nst the SDEVECE.FdReREOORDING) ISFORMADDONSINeDDYRERENDMAIES.10 recor ded
i mges, which are subsequently conbined into a |arger image. The |arger

i mge can be analysed in a com puter for identifying characters. A _
drawback of the above scanner and simlar hand- held scanners is that their
"field of visEbetdiof e, Inmentdone|y smal|. Consequently, in order to
record a | arger arrh&tprefsentf dnvehitadbn sdTAtés tot&Xdewed ifgyy conpri si ng

sever al Iinesv\ﬁ&%gﬂsgo gﬁ%%o%h%ciégﬁgﬁ gcghg%%ag{r}é?re eatedly over

t he surface nre orrn &%f time. 20
Summary of thEh$rﬁR9ﬂ44ﬁ¢'H%§i§bﬂect of the present invention is to provide
a sol utiors t oB& w0l &3f desc minvestabave. This object is achieved

the features recited in the
appond- 95 Ced ol ALk Ak Mo BsP Rtk naCubREn: ST dr s g
combine selected parts of text or image information into
a document which can be edited by means of suitable soft-
ware in a computer. A known way of feeding text and image
10 information into a computer is to use a scanner. Scanners
of both the stationary and the portable type are avail-
able. A stationary scanner is used for scanning whole
pages of text and image information, the scanner being
passed over the page automatically at a constant speed.
15 This type of scanner is not suitable for scanning select-
ed parts of information on a page. On the other hand, a
portable scanner may be suitable for this purpose. .
'US 5 301 243 discloses a hand-held scanner for scan-
ning characters from a character sequence on a substrate.
20 The scanner, which is passed over the characters which
are to be read in contact with the substrate, has an -
optical system which "sees" a small part of the sub-
strate. The optical system comprises a CCD type line sen-
sor, which has a plurality of light-sensitive elements
25 arranged in a row. When the scanner is passed over the
characters on the subétrate, a sequence of wvertical
"slices" of the characters and of the spaces between them
is recorded. The "slices" are stored in the scamner as a
digital bitmap. Subsequently, OCR software (OCR = Optical
30 Character Recognition) is used to identify the scanned
characters and to store them in character-coded format,
e.g. with the aid of ASCII code, in a memory. The charac-
ter recognition can be performed either in the scanner or



claims 2-19. More specifically, the device is adjustable between a first
operating node and a second operating node, in which imges of an area with
a first small and a second 30 |arge size of the i.nformation carrier are
recorded so _that the information on the infornation carrierpﬁig Bﬁ?ﬂ cor ded
at differentVORYUTESs of selectivity. In the first operating &

device is adapted to be passed over the information while .recording a
plurality of 35 inmages with partially o%erlapping contents, which are put

together intq _a _co site.imge of the i.nfornmation_and ich_each are
related to arf‘rhl’aébr%%Fﬁn?ﬁec 'ﬁ?‘é‘fegnca? Iwmc‘?‘%r{gﬁezglgf“apﬁg i ff BFﬁ'ﬁEFﬁﬁ
carrier. |In thevesbeendtspasberredaode, the device is adapted to image the
itﬂforrrat i gnl. by nemataéfa%#;@_aéf mﬁ%m@me SeRinGR " gbe«t Qﬁph_?_ﬁiﬂaaﬁéﬁtv‘“]h

e second | ar size. 0 e.info n garnrier. e.device thus
has a first r?Dgg?efSEFnggor"ﬂiﬂ% %né%?r%% ‘oﬁ‘ﬁt’e}tl P§h°BEges s §él ectivity,
e.g. indiGi- ahete wthds sravher deiera ssipralicensiondlassasond whdehf or
recordi ng | angeio@ymhgesf§ ok NERE BAAON AinA hidBbedgieac tilk sehankivity,
e.g. several Jines of, text Oé an |gagﬁgblo at the sang tgne. An advant age
of this devi ce® R285F% OVRE BRRrSAWH HIHSEAMRECHER™HETGY SRe"RVEfes to
record i nf or nat imodlixeciibhgieberhined doyy ee wifeederbuticingy agéinstcan be

achi eved by a il G ardl URLEBRGaRE Ao deM iR iENSehSteaCdRoth¥field first
use the device in the first node for recqQrding a_sentengce in.,a text and
subseque&ﬁly'ﬁﬁﬁ9£ﬁ§ 9mgge§hewh1ch are subsequéntly combined into a

larger image. The larger image can be analysed in a com-
puter for identifying characters.
A drawback of the above scanner and similar hand-
held scanners is that their "field of vision" is rela-
15 tively small. Consequently, in order to record a larger
amount of information, such as a text section comprising
several lines, a user must pass the scanner back and
forth repeatedly over the surface, which is often regard-
ed as boring and a waste of time. -
20 Summery of the Invention
The object of the present invention is to provide a
solution to the problem described above.
This object is achieved according to the invention
by the device having the features recited in the append-
25 ed claim 1, with preferred embodiments in the appended
claims 2-19,.
More specificélly, the device is adjustable between
a first operating mode and a second operating mode, in
which images of an area with a first small and a second
30 large size of the information carrier are recorded so
that the information on the information carrier can be
recorded at different degrees of selectivity. In the
first operating wmode, the device is adapted to be passed
over the information while recording a plurality of
35 images with partially overlapping contents, which are put
together into a composite image of the information and
which each are related to an area with the first small



second node and use it for fast recording of an illu- stration which takes
hal f a page. The information carrier can be any two- or three- 20

di mensi onal object. O course, it will usually be a sheet of paper. The

i nf or mat i onwovessig@s surf ace may be conposed of characters i npcirsEdO071E Of

| etters, nunbers, or other witten characters or synbols, or of various
types of images. 25 The recording4is carried out mnth the aid of a

| i ght-sensitive sensor having a two- dlnen5|onal sensor surface. In this
context, a teabzdiofbnshonadfamasdonsearriare Infthe secohd bpetratimg t he

sensor surf apgaglsipbudhlds UG HERGEeR BUM iRge EhD InfBLEAKIGH By xC! S SO
that 30 inmages Wt

over cont ent recor The
| i ght - sensi t '§aR8 s <ﬁ$|¥9%$%F%%hBW?98f ﬁﬁEngEfBFeEWES ?9p%re?twk%ﬁlrecord

i mages in grelessedendrlarpec aizer ofThbei hnfosmabhpni seraiptural ity of
pixels, each hav'ﬂ%aawl@eertwsvh\ael Hefidge mode Eaf E‘Sc‘.‘bi:&lﬁt?” be adj ust ed

by the user or autonati- call t he devi_ce. Lustnen Tnyvol ves the
adapt a- t|on18F°Fﬂ%t%Rﬂu§Raﬁl?%ﬂﬁﬂ@eﬁﬁﬁﬁePf @e&eCEhvé ¥al ByJoripdivi-4 terns
of software, dhal nmeeds tos whatdarefroseysencest handodesenondenbdentosi nce

areas of dif z dﬁ?* n d e
difficult fo%g%ﬁg&ﬁéifﬁ%gﬁinow g%a%?lanﬁﬁghﬁgggﬁo%ﬁg? gﬁwﬁe |§§¥é%ord|ng
To sol ve th|§pr6%$%ﬁﬁv%qﬁ?(ﬂaﬂ(u§ev§rﬁﬂe@éPS§IprFBVFd@H ant KRRl cat - ing
means foroi ndikcahéngamdecimeze of the inmaging area. It
An advantage of this device is that the user can
choose whether he or she wishes to record information at

a high or low degree of selectivity. This can be achieved
by a simple adjustment of the device. The user can thus

15 first use the device in the first wmode for recording a
sentence in a text and subsequently adjust it to the
second mode and use it for fast recording of an illu-
stration which takes half a page.

The information carrier can be any two- or three-

20 dimensional object. Of course, it will usually be a sheet
of paper. The information on the surface may be composed
of characters in the form of letters, numbers, or other
written characters or symbols, or of various types of
images.

25 The recorxrding is carried out with the aid of a
light-sensitive sensor having a two-dimensional sensor
surface. In this context, a two-dimensional sensor sur-
face refers to the fact that the sensof surface must be
able to image a surface with a matrix of pixels so that

30 images with overlapping contents can be recorded. The
light-sensitive sensor is preferably of the CCD or CMOS
type. It can record images in grey scale or in colour.
The images comprise a plurality of pixels, each having an
intensity value.

35 The device can be adjusted by the user or automati-
cally by the device. The adjustment involves the adapta-
tion of the device in some manner, e.g. physically or in



Is particularly inportant that the user knows the size of the inmaging area
in the second node since this area is 10 larger in that node. However, the
size of the irragi ng area is preferably indicated in the first node as well.
Advant ageou the size of the inmaging area can be indicated on the
inforrration"\‘fg?i’f S¥8 itself so that the user can see exact | yPGHFESf 00716

i nformation will be recorded. 15 It can be indicated by, for exanple,

dots, lines, or colour, etc. In the first node, the indicating can be
effected by neans o i ngl e |.um nous spot or neans of a |ine show ng

r%‘%’g b%’éa

where on a | FREMENR W9 MREsnitndRika FOrsupRpdRtEPR is that
t he user getsoda ideguestiX. t he size of the inmaging area. In a preferred

embodi ment, the i@ﬁh@@ta‘f&mam@heﬁeiéezee &éU' 4o n|gs, e.g. a
i ght-em tt| gfgl ode Iaser dio east i he second

node, the i ?Een'f’rﬂf §a it “FdeEafiéﬁ%B itp%{ﬂ:Faﬁ‘?yu%?rl’éﬁn}FRRYé spot s
bet ween whi cexthtly meigicly infeanatiloac Aeeds Aebesdlngrrp'rocsbbde ottiigal

design of tNBrd8YLAS ffe Wi W EEedecubile awvgaeaeﬁfeﬂ' I
in this way, since no col oure is rec mage. s is par-
30 ticul arl $PPnPSFRANtOF rﬂ'&kﬁ?@ég‘ﬁoﬁhﬁn phzenet uthe ol ™R3l Bdr3reensit i ve '
sensors. Anoulsepam;/cmlarlmlnqiantgnu:hehauaghaguaeeakﬁaﬂs behé ossr@wihat i s
| ocated vi thige! Bfiad 1%% vl gbcbhg ﬂs&ecslﬂaeatﬁiépéﬁe Ya WU Ch in this

case congtit | ndi cati.ng neans. I n sone cases i'ndi cating
means may° co F??ﬁ %\nd‘? hajt fpdes VET . ohibe| pLEE n2fi BRS nbBATiae:
I ndi cating oarElae:Ls npoe fetakily daxdiicated in the first mode as well.

Advantageously, the size of the imaging area can be
indicated on the information carrier itself so that the
user can see exactly which information will be recorded.

15 It can be indicated by, for example, dots, lines, or
colour, etc. In the first mode, the indicating can be
effected by means of a single luminous spot or by means
of a line showing where on a line the recording will com-
mence. What is important is that the user gets an idea of

20 the size of the imaging area. -

In a preferred embodiment, the indicating means com-
prise an illumination means, e.g. a light-emitting diode
or a laser diode.

Preferably, at least in the second mode, the imag-

25 ing area is indicated by a plurality of luminous spots
between which the imaging area is located. A less
complicated optical design of the device as well as more.
accurate image recording are achieved in this way, since
no coloured light is recorded in the image. This is par-

30 ticularly important in connection with the use of colour-
sensitive sensors.

Another way of indicating the imaging area can be to
show what is located within the field of wvision of the
device on a display which in this case constitutes the

35 indicating means. In some cases, the indicating means may
comprise a display as well as an illumination means for
indicating on the information carrier.



5 In a preferred enbodi nent, the device can be acted upon for continuous
adj ustnent of the size of the area which is to be inmaged between the first
smal | size in the first node and the second |arge Size in the second node.
S5 In this wawpspsmraiser can hinsel f determne, e.g. wth thercisksoboras
slider control, the exact size of the imaging area, something which can be
advant ageous, for exanple, in connectiongMth the recording of inmages.
Preferably, the indicating nmeans is also acted upon in 10 connection w th
t he conti nuous adjlnnanpneﬁgxreﬁaembhéimsat,caheséevhoa/tbn bezacvédt he

ihrrag} ng ar eaOI - cmﬁimd eaaf_,uggﬁtegggef%h&hsﬁaﬂgg?g é[)géutgflt }Nglegg .
t t an sec node ca
sngllgispart B$ %h (ﬁe §UPSe%5%e¥¥8§nlﬁﬁ EXFFFSFmﬁBaeSéﬁE 40| thger
part of the s&hsek mndéeand|ﬂhaﬂaecsadoﬁdrgadelzihna tha becendi muad. by only
Cant] uouS. a0t HSCTERT o1, (G & b o o enae e e R REa Rk i s vay
nti nuous adj ustnme .
fﬁ connecti on U\?t?‘l"cgr?fg sg'd]dlt?éft %é’ﬁgrB 't FBes8%e6F 8ireaft, thRe i ndicating
neans advant ajeagsty aomsi somethdndi whliieh. cAn bet adwahtugevay, ofoghangi ng
the size of tHef5Bgi NG, Q:ro?ﬁae'c%ltoﬂ RLEY! ?ﬁet Qgcg éﬁﬁ &tgtﬂggggns eans,

whi ch is adapted ect e .1 mages o carrier onto
thgcsensor sg?F%E%FéﬁiYAMﬁhﬂ1H3§1&& &EEaBFénFoiscﬁéﬁﬁlﬁﬁtﬁﬁeupﬁﬁgihg ar ea.
The | ens ¥feansonmectciom vp.lt:llB&kﬂﬂEoﬂt:.ﬁﬁbﬁsl eajestmdhe sdvenasgenef this

al terna- {iveubse (& dde B LEiES st s&e&a%m%ggga s Blfafles AN NG

the size of the |na i ng area feans 18 to
change the focal g %ange of the 81ze of the imaging area between

the first and the second mode can advantageously be
effected by utilising a smaller part of the sensor suxr-

15 face in the first mode and a larger part of the sensor
surface in the second mode. This can be achieved by only
saving information from the desired part of the sensor
surface. The continuous adjustment of the imaging area
can also be achieved in this way. In connection with an

20 adjustment of the sensor surface, the indicating means
advantageously consist of a display.

An alternative way of changing the size of the
imaging area is to provide the device with a lens means,
which is adapted to project the images of the information

25 carrier onto the sénsor surface and which is adjustable
for changing the imaging area. The lens means can com-
pPrise one or more lenses. The advantage of this alterna-
tive is that it provides better resolution. '

One way of changing the size of the imaging area

30 with the aid of the lens means is to change the focal
distance of the lens means. This can be achieved by the
lens means being adjustable between a first position in
the first mode and a second position in the second mode.
The lens means can also be continuously adjustable for

35 continuous adjustment of the position of the lens means

between the first and the second position, so that an
optional size of the imaging area can be obtained.



di stance of the | ens neans. This can be achieved by the | ens means being
adj ust abl e between a first position in the first node and a second position
in the second node. The | ens neans can al so be continuously adjustable for

35 continuous adjustnent of the position of the | ens neans Yedirfshe

. C . . 7

first and th"@ogz(ﬁ4 18 position, so that an optional size of tP e}sl magl ng area
can be obtai ned. 6 I n anot her enbodi nent, the device conprises. a fur-
ther light-sensitive sensor with a two-dénensi onal sensor surface, the one

|'i ght-sensitive sensar Lng . he fir e ﬁgg £ ther
| i ght-sensitive sgﬁsgflo g?%gegﬁggéé%n%h f%% %ée%{o?eg crm e.l%ﬁs ?ahlqgl
enbodi ment, tthenidiichés -srnsikavet ABNAPF Wikht 2 beon GRS kanpk WengioxT er ent

open- i nglsi féafjrﬂ'aa‘et,am:e oRe a%gﬁﬁcb_eﬁﬁﬁlpﬂfietbén@d_ﬁiWné rusdd ﬁhn ¢age the
o o OS5 R cBRED, 0SB S RO L
use. The &dvamesydrofthehisecendonraent Instgﬁatewo¢%‘“%%si@% deyiggve a sta-
tionary beampaid Hay teRchigeazent HREmIBHEES &30 By add pEmasl bgaa-adapt ed
to be held at, a distance fromthe informaiion,carri.er in hoth the 15 first
and the seconddfyde°FTH tﬁﬁgetﬁgeaagaﬁ?g eSPHPT HES i FRB IR i Bh carrier -
does not needvhixctheasieatdenuyserate shlpwadt vo- dhoese i wikdh conening vilsi ch is
the case in cQHNKLId iR Meldh akthendt EhiEsahheNofl O bOI réddrdSRM@cnd-By means
of a device according.to th ei veg%iog infgr - 2qe.t'qg upon .or in the
form of tfrectH r%h#&ﬁgﬂ “8%] eE‘FS, oF *Falpe ?E‘Pe‘éﬁ, C.gl}l a?cgo He@9%aged.
of this embodiment is that it is possible to have a sta-
tionary beam path for each sensor. '
The device can advantageously be adapted to be held
at a distance from the information carrier in both the
15 first and the second mode. This has the advantage that
the information carrier does not need to be plane nor
have only a two-dimensional extent, which is the case
in connection with the utilisation of prior art scanners.
By means of a device according to the invention, infarma-
20 tion upon or in the form of three-dimensional objects, or
parts thereof, can also be imaged.
Preferably, the device is adapted to be held at the
same distance from the information carrier in both modes
so that the user is not required to change the position
25 of his hand when changing the size of the imaging area. A
suitable distance may be 5-15 cm. .
In order for the device to be easy to handle in
every type of recording situation, it is suitably hand-
held. '
30 In a preferred embodiment, the device further com-
prises a signal-processing unit which is adapted to uti-
lise the partially overlapping contents of the images for
putting together the images into a composite image in the
first mode. By virtue of the fact that the overlapping
35 contents of the images are used for putting together the
images, the device need not contain any means, e.g.
wheels, for recording the position of the device relative



Preferably, the device is adapted to be held at the same distance fromthe
i nformation carrier in both nodes so that the user is not required to
change the position 25 of his hand when changi ng the size of the inmaging
area. A suiwebdgeth stance may be 5-15 cm In order for the PREIVSESYOATES he
easy to handle in every type of recording situation, it is suitably hand-
hel d. 30 In a preferred enbodi ment, the device further com prises a
signal -processing unit which is adapted to uti- lise the partially

over | appi ng toonthentinfokmahéonnegesitnropufer ngeasyeirerthecdiskanree into a

conp05|te||g%¥%éég the Ehﬁ bsTOGR: s Breyhl tyei Af cbheid@cibl Paimpieved
overl apping 3 con EE S the i mges are used for putting together the
I mages, t he WR&H & H‘&F contain any neans, e.g. wheels, for recording
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that the charactersmt e conposite Ima be identifi,e

1
processed. | the reharacradifatine € ﬁﬁ@ﬁ°?ﬁg8r f‘rﬁ‘?ﬁﬁncﬁg‘ Sséfiﬁf‘g ?be%e stored
in the davi cend tder Prwudssedacessi ng uni t

In order to enable as much information as possible
to be stored in the device, the signal-processing unit
preferably comprises software for identifying characters
in the composite image and for storing the same in the

15 device in character-coded format, e.g. ASCII code. The
character identification can, for example, be carried out
with the aid of a neural network.

Moreover, the device may advantageously comprise a
transceiver for wireless communication with an external . -

20 unit. In this way, information can be transferred bétﬁeen
the device and, for example, an external computér. The
transceiver can be an IR transceiver, a mobile radio
transceiver, or some other suitable transceiver.

As mentioned above, the device can advantageously

25 operate as a scanner also in the second operating mode,__
in which case it is adapted to be passed over the infor- "
mation while recording a plurality of images with par-
tially overlapping contents, which images are put toge-
ther into a composite image of the information and which

30 each relate to an area of the second large size.

Brief Descriptio £ wings

The present invention will be described below by way
of an example showing how the invention can be
implemented. The description refers to the accompanying

35 drawings, in which

Fig. 1 schematically shows a first embodiment of a

device according to the invention;



preferably conprises software for identifying characters in the conposite

I mge and for storing the sanme in the 15 device in character-coded format,
e.g. ASCI|I code. The character identification can, for exanple, be carried
out with the aid of a neural network. Mreover, the device /—

advant ageou%B#r i se a transceiver for wirel ess comuni cRIVOR M EH an
external 20 unit. In this way, information can be transferred between the
devi ce and, for exanple, an external conputer. The transceiver can be an IR
transceiver, a nohile radio transceiver, or other sui.table

transcei ver. As neh¥lo eﬁsaabol?/g? h %ﬂ%gfi%ﬁ%agf}gﬁgﬁﬁgbﬁsﬁr?S oper at e
as a scanner cuitvyi hint aeftrsorembpdingntheiddie deavime elccoxdéngtteés adapt ed
to be passedtg¥eintBgeishpr- mation while recording a plurality of inmages
with par- tially gverlappi,ng cont s, ,which.images are put _toge- ther into
a conposite i mageP b?'t%eg?lﬁ%g?%?% SRR 08 C}gﬁlgggﬁngef‘ﬁ?% 1D an area
of the sezondohaegbiconzeitiprthe wes @f HheodeyficehdnDiheai f3rsThwoge esent

i nvention w ghdbghgeggebggdmg@é%' ecy@wéjfy;an exanmpl e showi ng how t he

i nvention can be [ npl epented. The . descripti.on tefers tq the acconpanyi ng 35
Fbe gny

e
drawi ngs, in whi chi®tg? 35 R HEHRYTRAAY PRITGRS i 58Bntft of a
devi ce accor dnugnfedt he bavesedoin the Eikigk mddes a bl ock di agram of the

el ectronic cir- cgiglysifsaalfiShcifROUHRALL hdNendeyesecacgerding to the
|nvent|0f5 intended to be used in the second mode; and
Fig. 6 schematically shows a second embodiment of a
device according to the invention.

Description of Preferred Embodiments

In the embodiment of the device according to the

15 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 be directed at an area on an infor-
mation carrier which a user wishes to image. The informa-

20 tion carrier can, for example, consist of a sheet of *
paper or some other type of storage medium, from which a’
user wishes to record information in character or image
format.

The window 2 is somewhat recessed in the casing 1

25 in order to reduce the risk of scratches or other damage
when the device is not in use.

The casing 1 essentially contains an optics part 3,
an electronic circuitry part 4, and a power supply part
5.

30 The optics part 3 comprises four light-emitting
diodes 6 jointly constituting an indicating means, but
of which only two are visible in the Figure, as well as
an adjustable lens system 7 and a light-sgensitive sensor
8 which constitutes the interface with the electronic

35 circuitry part 4.



Fig. 3 schematically shows the indicating area in 5 connection with the use
of the device in the first node and the second node respectively; Fig. 4 is
a flowhart showi ng how the device is intended to be used in the first

mode; Fi 9. SybYydrehg owchart showi ng how the device is 10 i nicaiskosiodres be
used in the second node; and Fig. 6 schematically shows a second enbodi nent
of a device according to the invention. §§scription of Preferred

Enbodi mrents I n the enbodi mrent of the devite according to the 15 invention
sﬂown in Fig. 1, iThe WBDS ®urke aaEdFol hﬁﬂichﬂ%ngpph_éx'aﬁféhebzy the _samsh
shape as a co Z | . : B of _t i ng has
a w ndow 2, V\#l{ g%rhés)%? génécgi%.dl %%%%%aﬂcﬁ %Z%t &0 ar Eaﬁhg'rcgaggﬁ %ﬁ ?ﬁ?%?é mat i on
carrier whi chb¥ weaRs @EH&Re (deViRRre. The informa- 20 tion carrier can,
fo;I _ exarr]pl e, consLme feris diasiend(7 ANEiler twoneaskbesiiyibeanéossDy Age

medi um from whic . £ [ n agt or

i mage forr%gt.ae'h e?%f%%%&gig%%hﬁ%ﬁ%ﬁﬁ%&ﬁgggéggéﬁEr%&?ﬁété%s?%65182§£t?n
order to redutBetHefe¥BAt PN sRRFGING B faaee towara§e Vitheh Fgé windew s
nlot in use. The _ﬁﬁéi@Qvﬂc@if@rﬂiﬁéddéd:(ﬁairaidis‘fliﬁﬁngpthésiﬁagh‘.ng,af@i_a. _
electronic cigguitr agl 4, Q Su r : . e optics
part 3 conpri éfég ’I\“('J%}rlglllgﬁ T%}%‘%ﬁ% |0(§)§s%%%lo?%t R}chﬁgﬁaﬁt f‘rﬁg&?ﬁ

i ndi cati ng mefiasm ofitlyningwe SRRAES- two are visible in the Figure, as wel

as an adjust abl e I'ens Sysdenedeiask ald Qrinssepstenve sensor ifaybi e
constitutes the Lnfepface My dhe SlHGld YN €r2®11GHECHLEEY (ROL! sén-

sor 8 as accurately as possible. In order to achieve

imaging of areas of different sizes when the device is
held at a given distance from the information carrier,

15 the lens system 7 is adjustable between two positions.
The adjustment of the lens system can be effected by
means of the same technique as is used in cameras.

Fig. 3 schematically shows how the device is held
over a surface in the first mode and the second mode

20 rxesgpectively and how, as a fesult, two imaging areas of
different sizes are provided. Moreover, the lens system 7
is also schematically indicated in the Figure in two dif-
ferent positions corresponding to the first mode and the
second mode respectively. '

25 In this example, the light-sensitive sensor 8 com- .
prises a two-dimensionai, square CCD unit (CCD = charge
coupled device) with a built-in A/D converter. Such sen-
sors are commercially available. In this case, the sensor
8 is mounted on its own printed circuit board 11.

30 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
electronic circuitry part 4. This comprises a processor

35 20, which by the intermediary of a bus 21 is connected
to a ROM 22, in which the programs of the processor are
stored, to a read/write memory 23, which constitutes the



9 The LEDs 6 are used for indicating the area on the information carrier
under the device which can be i naged by neans of the device. The |ens
system 7 fulfils two tasks sinultaneously. 5 One of its tasks is to project
light fromthe L 6 onto the information-carrying sUrfacegeﬁgi i ch
t he wi ndow oW%’Rg%i%vi ce is directed for defining the imaging ar gg@’%e
light fromthe LEDs can be seen on the surface in the formof | um nous
spots. 10 The other task of the |ed® system7 is to i mage the area.
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caner as. Fig.igggghgﬁggi%gfIggsﬁ%§g§%é§$%:§§ %Eviggﬂigghgpdtgée#é%ysurface
in the first sygteind a#Rd EeeWBPFRle 20 respectively and how, as a result,
two i magi ng areas QhedtbhEreNtlSd¥euriiite 2w A\ ded tukdr eonaectédierd ens

T s Sor SBBEHETEE, B8 Lo PR e R B R iR L, et
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device, as well as an operation indicator 28 comprising,
for example, a couple of additional LEDs indicating which
mode the device is in and whether or not recording is
taking place. Control signals to the memories, the sen-
15 sor, and the peripheral units are generated in the con-
trol logic unit 24. The control logic also handles gene-
ration and prioritisation of interrupts to the processor.
The buttons 27, the IR transceiver 26, the display 25,
and the LEDs 6 are accessed by the processor writing~ and
20 reading in the register in the control logic unit. The
buttons 27 generate interrupts to the processor 20 when
they are activated.
An example of how the device is intended to be used
will now be described. Suppose that a user wishes to
25 record a section of text and an image f£rom a sheet of
paper. In this case, he holds the device at a comfortable
distance from the sheet. Naturally, the distance will
vary from person to person, but it is usually within the
5-15 cm range. In the first mode, the device functions
30 as follows. First, the user wishes to record the section
of text. He starts the device by pressing a button 27,
whereby two of the LEDs 6 are turned on projecting two
luminous spots onto the sheet of paper. These luminous
spots show the height of the imaging area, thereby indi-
35 cating its size since the imaging area is square. The
user places these spots to the left of the first letter
in the section of text he wishes to record. Subsequently,



8 is mounted on its own printed circuit board 11. 30 The power supply
to the device is obtained froma battery 12 which is nounted in a separate
conpartnment 13 in the casing. The block diagramin'Fig. 2 schematically
shows the el wasoommém circuitry part 4. This conprises a proCpSHet9d6n&0,
which by the internediary of a bus 21 is connected to a ROM 22, in which
the prograns of the processor are stored, ;{0 a read/wite.nenory 23, which
constitutes the 10 wor ki ng nenory of ehe processor and in which the .
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code. When the user has come to the end of a line or has
let the luminous spots move across the selected section
of text, he releases the activating button, whereupon the

15 processor 20 turns off the image recording. When the
selected section of text has been recorded, the user can
control the device to show the recorded text on the dis-
play 25 or to transfer the text to an external computer
by the intermediary of the Ithransceiver 26. The possi- .

20 Dbility of showing the scanned information directly on
the screen has proven very important since a user often
wishes to verify that the correct information has been
scanned. _

The flowchart in Fig. 4 shows how the device is

25 adapted to operate in the first mode. In step 401, the
device indicates the imaging area with the aid of lumi-
nous spots from the LEDs 6. In step 402, the user moves
the luminous spots across the area he wishes to record,
whereupon the device records images with overlapping

30 contents and stores them in a current image area 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.

As soon as an image has been stored in the current

35 image area, the putting-together of the image with the
previous image is suitably commenced, étep 403, if such
an image is available. If there is no previous image, the



20 reading in the register in the control logic unit. The buttons 27
generate interrupts to the processor 20 when they are activated. An exanple
of how the device is intended to be used will now be described. Suppose
that a user wishes to 25 record a section of text and an image froma
sheet of pap®O995778hi s case, he holds the device at a conf FICTHEPHOHG6st ance
fromthe sheet. Naturally, the distance will vary from person to person,

but it is usually within the 5-15 cmrangg. In the first node, the device
functions 30 as follows. First, the user wishes to record the section of
text. He star CYTFRBE (RRRLR ¥ eRitarac fizestivoAns?, anhirebimage ayea he LEDs
6 are turned dan phejeedd/Mrite® mhemoryqus spots onto the sheet of paper.
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and noves the dgy cgeéglgf@tm{;é}qr#ﬂg?ogqgiagpgﬁgwggxetﬁé\h%%?% e Jext to be

recorded, in the e rea n e User
activates thee¥epiped, t%"e e Rixels legels; 0 apgnAanay¥erhap gagaswranentegi n
recordi ng i nagesdateampiediederfoliagvs:r equency, e.g. 25 Hz, whereupon the

i mages recorded by,ﬁ f‘ie°§eé§c9{ cﬁaree.\tl%glﬁg #Qx%ﬁ]?géggg{g\ﬁl tﬁ?l’énemymunt of

However, text which is sto quires a
nmemory spsle. SEBAEcHREWES y°f t%‘el(FW"sé\?éei‘féﬁﬁryléiS&éeaFﬁ added mridf t he
characters inthhelatter 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

15 are added up.

3) The neighbours of each pixel position are examin-
ed. If an overlapping pixel position is not a neighbour
of a plus position and consists of a pixel which is white
and a pixel position which is not white, the grey scile

20 wvalue of the non-white pixel is subtracted, possibl?ﬂmul-
tiplied by a constant, from the sum in point 2).

4) The overlap position providing the highest over-.
lap measurement as stated above is selected. In the com-
posite image the mean value of the grey scale value of

25 the overlapping pixels is used. In this way, noise can be
suppressed in the overlap area. The putting-together is
thus carried out both vertically and horizontally. If it
is detected that, when being put together, the images do
not end up on a horizontal line, the composite image ie

30 suitably adjusted so that it becomes horizontal, for '
example by turning the composite 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

35 the best overlap position. The content of these applica-
tions is herewith incorporated by reference.



I mges are identified and stored with the aid of ASCI|I code. Wen the user
has cone to the end of a line or has let the | um nous spots nbve across the
sel ected section of text, he releases the activating button, whereupon the
15 processowod@steas ns of f the i mage recordi ng. Wien the selperisesb/@mest i on
of text has been recorded, the user can control the device to show the
recorded text on the dis- play 25 or to tysansfer the text .to an external
conmputer by the intermediary of the IR transceiver 26. The possi- 20 .
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column in the composite image. By studying the local
intensity minima for the row sums and column sums thus
obtained, boundaries can be determined for the extent of
15 each character in the image.

Subsequently, in step 405, each character in the
composite image of the character sequence imaged is
interpreted. The grey scale values of the pixels which
together constitute a sub- 1mage containing only one char-

20 acter are fed as input signals to a neural network. Each
output from the neural network represents a character
which the network can identify. The output from the net-
work which has the highest output signal is chosen and
the character thus chosen is stored in step 406 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 operation indicator 28 to inform

30 the user that it is ready to record a new character
sequence, step 407. Subsequently, it goes back to step
401. |

In the first mode, the steps described above are
thus carried out by the processor 20 with the aid of 3

35 the associated units and suitable software. Such software
can be created by the skilled person with the aid of the
above instructions. The character recognition is perform-



in the read/wite nenory. In order to determ ne how the current inmage is to
be put together with the previous imge so that the best 5 match is

achi eved between the contents of the inmages, every. possible overlap
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024 641 descr|q§ anthe two LEDs 6 which were previously switched off
are turned on. In connection with the adjustment, the
focal distance of the lens system 7 is changed and the

15 four luminous spots move diagonally outwards from the
centre of the imageable section, so that a larger image-
able section is provided, something which is alsoc shown
in Fig. 3. Subsequently, the user directs the device so
that the luminous spots projected onto the paper surfound

20 the image he wishes to record. In this connection, hé can
adjust the size of the imaging area by changing the dis-
tance to the paper. He then presses the button 27 to
activate the device which then records an image of the
section between the luminous spots. When the image has

25 Dbeen recorded, the user can control the device to either
show the recorded image on the display 25 or transfer the .
image to an external computer by the intermediary of the
IR transceiver 26. If the image on the paper which the
user wishes to record is too big to fit within the sec-

30 tion defined by the luminous spots, the user can record
a number of sub-images, which are put together into a
larger image in the same way as in connection with the
use of the device in the first mode. Subsequently, the
text and image information recorded by the user can be

35 shown either on the display 25 of the device or on an
external computer.



alternative way of matching the images in order to find 35 the best
overlap position. The content of these applica- tions is herewth .

i ncor porated by reference. 13 The conposite inage gradually devel ops in
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the current image. If the user decides to keep the image,

the process continues along the solid line to step 503,

in which the image is stored in the memory 23. When the

15 image has been stored, the device indicates, in step 504,
that it is ready to scan a new image. If the user does
not wish to keep the image, the process continues from
step 502 along the dashed line back to step 501 in order
for a new image to be recorded.

20 In the embodiment described above, the dev1ce has a.
single light-sensitive sensor which is used in the first
as well as in the second mode. As mentioned above, how-
ever, the device can alternatively have a sensor for each
mode. Fig. 6 shows schematically how the embodiment in

25 Fig. 1 could be modified to have two sensors. In the
embodiment in Fig. 6, the device has a second w1ndow
2' in the side of the casing, a second light- -sensitive
gensor 8' with a two-dimensional sensor surface, and a
second lens means 7' which can have a variable focus. The

30 electronic circuitry part is the same as in the embodi-
ment according to Fig. 1. When adjusting from one mode
to the other, an adjustment of which sensor is activated
for imaging takes place as well as an adjustment of from
which sensor the electronic circuitry part collects

35 images.



code, in the read/wite menory 23 in a nenory area for interpreted
characters. \Wen the character identification and storing in character.
coded format is conpleted, the processor activates the operation indicator

28 to inform 30 the user that it is ready to record a newm
sequence, st‘%‘b’%ﬁ?".s Subsequently, it goes back to step 401. Tn %’@r’*si rst

node, the steps described above are thus carried out by the proeeessor 20

with the aid of 35 the associ ated unitsl&nd suitable S(ﬂﬂm
software can be created by the skilled person with the mumnmgm’
I nstructions. The character recognition is perform T4 &d wit d
of neural network software, which is ((98IM&d in a suitable manner. Neural

network software is conmercially available from for exanple, MATLAB Neur al

Networ k. Tool box, The MLINAEKS oLNGacc AABY 0B AL WAV, v 2: NI £ MR 01760

USA. In this exayrpll'e e “user al'sO W recor I mage” i ncl uded on
t he sheet Sof papkrfomatdogecarsigs byiimeans ofr dgaging gt tba 27, whereby

t he devi ce changesmamidas witth the RIQCEBNN igditdsensstival séAsdbLnpitdystem 7.

10 The lens gystem7 is .noved from.i iposition in the first node to the
position requ?r%ﬂpf ﬁmﬁq?g@gipﬁgn%gﬁe% U<t her, the two LEDs 6 which were
previ ously swhtkifed af¢ tacertiirsheddonin |%hatonnection with the adjustment,
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area with a first small and a second large size of the
information carrier are recorded so that the information
on the informa;ion carrier can be recorded at different
degrees of selectivity, the device in the first operating
15 wmode being adapted to be passed over the information
while recording a plurality of images with partially
overlapping contents, which are put together into a com-
posite image of the ihformation and which each relate to
an area with the first small size of the information car-
20 rier, and the device in the second operating mode beihg
adapted to image the information by means of at least one
image which relates to an area with the second large size
of the information carrier.

2. A device according to claim 1, further comprising

25 an indicating means (6) for indicating, at least in the
second mode, the size of the area to be imaged.

3. A device according to claim 2, wherein the indi-
cating means are adapted to carry out said indication on
the information carrier.

30 4, A device according to claim 2 or 3, wherein
the indicating means (6) further comprise an illumina-
tion means which is adapted to indicate the imageable
area on the information carrier.

5. A device according to any one of claims 2-4,

35 wherein the indicating means (6) are adapted to generate
the indication of the area on the surface which is



abl e section is provided, sonething whlm M‘mﬂ in Fig. 3.
Subsequently, the user d| rects the-d g | um nous spots

proj ected onto the paper surround 20 magé h& w shes to record. In

t hi s connect (RyooshggCcan adj ust the size of the inaging area ppxsebmegisng t he
dis- tance to the paper. He then presses the button 27 to activate the

devi ce which then records an imge of th sectlon bet ween the | um nous
spots. Wien the imge has 25 been recor t he user can control the

device to eithafagdudye Badr eﬁﬁgﬂﬂﬁﬁnf@@n&%ﬂlﬁ:ﬂlcﬁ}?h&%u&in@ﬁééﬁé‘@é er tgg
|mageto an exte‘%ee g%g%ﬂﬁﬁrl Yy ﬁéntermewaryo the IR transcei ver
8 1

| f thelmageo & U%er wishes to record is too bigto fit
within the sec- 306 tﬁodeﬂéﬁﬁnéﬁc‘b?d-mﬁa Yuramb pnes 98t §1agme 8sBr can record

a nunber of _S%éf&%%he%hahca&enguhei@geé&@nsaQ alls@rlﬁgr i mage '3 t he
same way ag in conny c the first node.
Subsequentlgy, t he tex#‘ éﬁ mﬁaaécmﬁ# r}%gicf oannyre a’gdtgly Pﬁgcﬁgﬁ?gcan be 35
shown either oetaiwms.diviigrgin2sasd @ﬁ‘él@%vi%ecanahirﬁ &f dedognartednput er.

15 The flow Ch?;sén'fbflcﬂ:nténabqgsaa thenteyd atd siadapiredntoatenctd on in

t he second node. |In st extent of t.he inmageable sect
i ndi cated by f %rlwmi&fg‘"’?ﬁ& gﬁFrgﬁT?tﬁes'ﬁé& %%qfhl% %E}FB e'&?‘éﬁtl onto 5
t he paper. Whemnd hehaisecons] dargef aveat imttheiesedayit moglst.i on of the paper

has been ked outg, med@waaeacaobaiﬁgrt@a@%né BESkeR pPeceliisyi Mage is

then recorded. The 1m89e 1.1 46900581 (he SHISN Jmag aiga, o the

smaller part of the sensor surface in the first mode and
a larger part of the sensor surface in the second mode.

9. A device according to any one of claims 1-7,

15 further comprising a lens means (7) which is adapted to
project the images of the information carrier onto the
sensor surface and which is adjustable for changing the
size of said area.

_io. A device according to claim 9, wherein the lens

20 means (7} is adjustable between a first position in the
first mode and a second position in the second mode.

11. A device accdrding to any one of the preceding
claims, further comprising an additional light-sensitive
sensor with a two-dimensional sensor surface, one light-

25 sensitive sensor being used in the first mode and the
other light-sensitive sensor being used in the second
mode . |

12. A device according to any one of the preceding
claims, wherein the device is adapted to be held at a -

30 distance from the information carrier in both the first
mode and the second mode.

13. A device according to claim 12, wherein the
device is adapted to be held at essentially the same
distance from the information carrier in both the first

35 mode and the second mode.

14. A device according to any one of the preceding
claims, wherein the device is of the hand-held type.



read/ wite nmenory with the ai | of pixels, 10 which can have
either grey scal e val ues or c| H IIHBIIHm user can now choose whet her
or not he wishes to keep the current. | mage. t he- user decides to keep the

i mge, the pr‘ggg 6o;‘ﬁntl nues along the solid line to step 5Qxrdedomdiish t he
I mage i s store the nenory 23. Wen the 15 inmage has been stored, the

device indicates, in step 504, that it is ready to scan a-new inmage. If the
user does not wi sh to keep the imge, the“brocess contl nues from step 502

al ong the dashed i bac t Ne QT
recorded. 20 mg %geaee‘%boédla?e%Q%ggc?? é&? ove the éew ce &g

single |ight- s&]ré‘llf“FVe ERREF %ﬁ%silgguileﬁ JcT%r‘?‘f?ssstm@S updity (29) |rn t he
second node. - Awhiieht isnadapted ;0 hibdd iseethe t paerichiali loe mrl&dpt;ﬂmgat ively

s f i odi nent
ave a sensor cq,q.ltgﬁeg a?da?e Fi&ge@ $he u§€fﬁg‘;€6§@ﬂ| % I}Eyg_ %Eg%gb in

in 25 Fig._1 could be no | ed, t7O ave ors

Fig. 6, the®dedt® RaSORPRELYHERIFdoRC2TEROFRENG iRRinG nemizes

second | i ght - seh®i pbsatsensm e weviica irama'dimrlsommi STHYe wﬂ:ﬁce and
a second | ens nRARS ;A g_\ﬂé&@dcan have a variable focus. The 30 electronic
circuitry part 1s tf]ie sang”as in the enbodi- nment according to Fig. 1. Wen
adj usting from one RBdePtBeYiRe Aarerding bej ek iS oWheimedm $&gsor is
activated for isiggialgprakessimdqamias (2eh| igsadaptesl usd Bryofoutr emewhi ch

sensor the, gl e @Rhg-EbgEthdE Yo Hrle 1BRLES! Sortzol!AYS as wetl G&A VB
vertically.
17. A device according to claim 13 or 14, wherein
the signal-processing unit (20) further comprises
- software for identifying characters in the composite

15 image and storing the same in the device in character-
coded format.

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

20 '19. A device according to any one of the preceding
claims, wherein the device also in this second operatiﬁg
mode is adapted to be passed over the information while
recording a plurality of images with partially overlap-
ping contents, said images being put together into a com-

25 posite image of the information and each relating to an
area of the second larger size.



1. A device for recording information available on 5 an information carrier
by means of imaging of the information with the aid of a light-sensitive
sensor with a two-di nensional sensor surface, c har acter i sedin
t hat the deviwe9s9/s9628dj ust abl e between a first operating 10 FPEREYAIIG
second operating node, in which imges, of an area with a first snmall and a
second | arge size of the informatio%férrier are recorded.so that the
~information on the information carridr can be recorded at different degrees
of selectivity, the device in the first operating 15 node being adapted to
be passed over the information while recording a plurality of ‘i mages with
partially overlapping contents, which are put together into a com posite

i mage of the informati on and which each relate to an area w /\~\ big st
smal | size of the information car- 20 rier, and PBe :/// N S€
operating node being adapted to i mage the inf obmat %'
one image which relates to an area wth the se .‘W’% c4

i nfor mati on carrieF.l@._lA devi ce accordigg to /,/’/’ /?}/“ » SI ng
25 an indicating neans (6) for indicati /;/,/// -M/ yd0de,
the size of the area to be imaged. 3. A A,

(L L ’
wherein the indi- cating meansg-Ar e;ﬁda /?/ , o cation on

r

the information carrier. 30 Z

which is adapted to indi X % ‘s
5. A device according t@ 2 -\ 5 frein the indicating
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the indication of the area on the surface which is 17 i mageabl e and
consist of a plurality of illum nous spots on the information carrier. 6. A
devi ce according to any one of clainms 2-5, wherein the indicating neans

conprise a (| 5 7. A device according to any OQQnﬁﬁ

pr ecedi ng cﬁgﬁﬁé?%b erein said device is capable of being acte 9%§§Hifor
conti nuous adjustnent of the size %y he area to be i naged between the
first small area in the first node the second large area in the second
node. 10 - 8. A device accor dpms any one of the preceding clains,
wherein said device is adapted to M Yse a small er part of the sensor
surface in the first node and a | arger part of the sensor surface in the
second node.- 9. A device accqrdi pg to any one of clainms 1-7, 15 further
conprising a lens neans (7) W is adapted to project the images of the
information carrier onto the|sengsor surface and which is adjustable for
changing the size of said arga. 10. A device according to claim9, wherein
the lens 20 neans (7) isﬁpdjust bl e between a first position in the first
node and a second positiod’ second node. 11. A device according to
any one of the preceding clai further conprising an additional

| i ght-sensitive sensor with -di ménsi onal sensof~Sartace, one light- 25
sensitive sensor being used {n the first node and the othek |ight-sensitive
sensor being uggdpen it he secpnd rpde. : !
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12. A device according to any one of the preceding clains, wherein the
device is adapted to be held at a 30 distance fromthe information carrier
in both the first node and the second node. 13. A device according to claim
12, wherein WD%§®I8 ce is adapted to be held at essenti al | yPEHEEWQAHHG

di stance fromthe information carrier in both the first 35 npde and the
second node. 14. A device according to3 one of the preceding clains,
wherein the device is of the hand-held t'ype. - 18 15. A device according
to any one of the preceding clains, Fljr@‘hdr conpri sing ‘a signal -processing
unit (20), which is adapted to utilise the partially overlapping contents

of the imges ftﬂ‘TmWTTng"TugEThET—Th?Linages 5 into a conposite imge, no
recording being required of the positibn of the device relative to the

surface which ijs being i maged. 16. A device accorj{ding to claim3i5, wherein
the signal -prodessing unit [20) | SNPIGAIMG to carfry out thgy10
putting-togethdgr of the i mpes hprrgoMGARBAaS WHl | as vertically. 17. A
device according to claim 1B or 14, wherein the gignal -processing unit (20)
further conprides software FTor—TdemtTfiyrnmg-Ttharacters in the conposite 15
i mge and storijng the same in the devi{ce in character- coded format. 18. A
devi ce accordirfg to any oneref—the—prEecedhrg—etahns, further conprising a
transcei ver forl wirel ess RECORDING
OVERLAPPING ———402
IMAGES '
PUTTING TOGETHER 403
THEIMAGESINTOA [ —
COMPOSITE IMAGE
DIVIDING THE IMAGE 404
INTO SUB-IMAGES
IDENTIFYING ——405
CHARACTERS
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STORING USING — ——406
CHARACTER CODE

INDICATING ——— 407
"READY"




communi cation with an external unit. 20 19. A device according to any
one of the preceding clains, wherein the device also in this second
operating node is adapted to be passed over the information while recording

aplurality ' s with partially overlap- ping contents ' mbﬁgges
bei ng put tog%?#%ggﬁnto a com 25 posgye | mage of the inforﬁg?§§% and each

relating to an area of the second |ar si ze.
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