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menber is pivotally connected to the housing 50 COVMPANY PROPRI ETARY
LIMTED, at a location spaced fromthe access openi ng, a Conpany

i ncorporated under the laws of - anE & €dhdt Poh r@nBer is pivotally nounted
the State of Victoria, Australia,, of 36-38 on the carrier nenber

adj acent 10 t "fe @ For Srmdid BebmEoakiop U cd 14 ERLIod N the State |

openi ng. The rgagcfnilaoré nber: J $02" 5 aN965k Foces 191f Victoria, Comonwealth
of Australia, do Peac etween the CarrT er Crenbar and a wall 55

The invention pertains to a method for image segmentation and
classification of image elements for document processing,
especially for removing unwanted information like e. g. form
elements, lines or printed characters or the like, from
documents prior to character recognition of written
information, especially prior to analyzing and recognizing a
signathre.

State of the Art
For the processing of images a picture is usually captured
using a camera 'or a scanner. The resulting image is stored as
a two dimensional array of individual pixels each representing
the intensity of the image at that specific location.

.
In most cases there will be unwanted information in the
resulting image. Dirt and unwanted background information may
be reduced by manipulating the capture process. If the
unwanted information falls into a different frequency band
than the significant information it may simply be filtered out
during capturing.

The image gquality after the capture process may still be not
good enough. There exist several ways to filter the image
information like the median filter, the high-pass and the
low-pass filter or the Laplace operator. Those solutions are
able to significantly enhance the image quality but are very
time consuming v

white image ‘used for a t }iéal character recognition
application should congisf’ of a white background and black
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* her®by declare the invention, for which we of the scabbard so as to create

a force oppos- pray that a patent nay be granted to us, and ing the

i nfluence of the biasing nmeans, at the method by which it is to be
performed, least during initial insertion of a knife blade 10 to be
particularly described in and by the into the scabbard. fol |l ow ng
statenent: - It is also preferred thaFEg%?ﬁe'lﬁeans
is 60 Thi s |nvent|on relates to knjfe scabbards provided to support
substantially the full or holders, and for convenience will be depth
of that part of a knife blade which i's . hereinafter described in

rel ation to kPGEECteRs dm the ftonegrapndy Hpwanted: HrEfqrmptiog oliker tines, of
t he. . ki nd usedrpWings, Gtdmparjndoybehgiagts gfromhthe capltared ifegegwhitsh neans

may form b@e set inpgtneattHoreeugnilion priockss inustebe podriovel. s

af orement i onedaheRGt Ik FBEDEY -a £9Pter opbPAiSoat 0Ok h‘.@xwglée&esctleﬁtadt he

I nvention is ﬁpobject of the invention in a preferred al so
applicable to of er types of knives, form is to provide a knife scabbard
i ncl udi ng i rrespective of mhether they are used in the a sharpening

devi ce whi ch Ptheprigatirrpegeeeanizdon (Rnecedyes Adketghgnature
arranged w t hiveri hecaciabbar dhamivasting fracedrition alsolheepreseal i nvention

provides an | GREON&Ed irdpdlc€ BhSRAREILFHI¢alTY HaB8BANGE the extractiodUos ment
over the scabbarg,of fgly @srff&maug..arge b HREALI otfotg a8 ShRAA agPeCt Of

t he i nven- t1rons accor? Britis |on t here

i s provi ded aiRAPFIYEIBBA fH‘%f’[eerﬁ Q rf??g”i’it&"gnﬁ ‘h‘é"sssf ofPits
princi pal ince#gfpte fprhal Feshniguashargd am *é!eoﬁzg*aw@tzsn ¥y sompavigamovi de
such a scabbapd sighmidident Redtheresel=eigivey ipagBaye poibfllisiest \patbhty sai d

constructi on kppYWé£dk onP ERSELY Q81353 PD,S cbhddini ng i SukBmAuL RAYhAGLAN access
opening at a /2 ¢: . .4J@BiyNt ai ned between a knife bl ade and the front end

t hereof ; an el ongate carrier nmem sharpening device. In the

af orenmenti oned ber |ocated wthin said passage and havi ng prior

const ruct i ons Thpre| k5 FHe$her ProbLlaB| aFerhEor £heelfagen@rpe? 3™ pivotal |y
connected to 3@coygmiti®nblhpdeicanibns Ofaredgaiyereenl £ wheh tybbcalsdmdgdousi ng at

a position regeheehtHEngelement IB34FIRVNENGr&l@NbGE Bioir8OcdgtaRihl Prerend

Wi th-  access ;QRePs8%nrihde Pl 3! be GABRAAIORs 1A 1AE 1 86brmation
about their location. If multiple classes of image contents
exist, the correct class must be recognized first. In the case
of document processing for example, the character information
may be extracted from the image if the position is defined.
For that the type of the document must first be known or
recognized using appropriate techniques.

It is the object of the present invention to overcome the
draw-backs of the known processes mentioned above and it is
especially the object of the present invention to provide a v
method by which in a flexible, versatile and secure manner an

image of a document can be separated in image elements, image
elements can be located and classified so that unwanted image
elements within the scanned document can be removed prior to

the recognition process.

In accordance with the present invention these and other
objects are basically solved by applying the steps laid down
in independent claim 1. Further advantageous embodiments of

»
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drawal sinply by restraining the blade against its axis extending
transverse to said passage the action of the pressure neans.

to allow said carrier nmenber to be pivoted _ According to a first
aspect of the present towards and away froma side wall of said 35
invention, there is provided a knife scabbard passage; a slempeniog

devi ce nounted on a i ncluding, a hollqw housing, a knfe receiving
front end portion of said carrier nmenmber” fof ~ 85 passage defined within
sai d housing and engagenent by a cutt.ing edge of a knife havi ng an

access openi ngthe basécesaluttioer gbfen Bhackainnt eatecdaid ntowns & delgassage
bet ween sai d depehaent! éRi1nER MRS muﬁtﬁies%wléltaafolsdnsexpy@ddm ngs- sai d
carrier member,, b e %a éQneanqeemn TR e&ﬁgg d8s 80 sal 130RY from

urging, said carrier er a out Its pivot passage, a
shar peni ng devi ce tomards said wall into a rest 905|t|0n so as 90

mount ed on saiThe#ethed ef tRepBsesandniavgaidentis phlagihiaratprandsur e

bet ween sai d silaaspddy images@lememani AY dowe bbimdaspeakiyl ént Lowngagpsa |ing
device and a kiid ¢ikk8dstdpaat €l Wlabk Nelement WdgnagrLehem . Obudidgnithes bl ade

| ocat ed wi t hi nste}alﬁla BESeRARcR LEAGELAIPERERLYS A Yufthersal d PaSSAgE,

and bi asi ng nean

se omg stt ﬁﬂtﬁ @ trac{;* o&e aer and havi ng
carrier towar &FEECH B?Ie de AR Haitntath LS SR Pt i nt er posed
between sai d fimfigEmabbon frogy £88 inadBetlER S ai s HAITRALAR HeP€e and  end
portion of saidlasmificatimaniodr eaghl ofathe image ddembatdy|fade thedigdtw t hin
sai d passage. stegPdasa@con@ihle BeskdreCahfstnheinnrtdby e lsBeond stepln a

preferred embagidmaahreh NG GARE Ble RRYPLAI£MDRY @gexf?ént%a{vglél?%Q-U on

menber, classified as unwanted information.

In the following the invention will be described in more
detail in connection with an example shown in the drawing, in
which '

t
Fig. 1 shows an intensity pixel matrix of the small character

"el' ;

Fig. 2 shows schematically a scheme to detect image elements
connections said are of ‘a too small value;

Fig. 3 shows schematically an example for rectangular image
areas which penetrate each other;

Fig. 4 shows a typical example for the image elements found in
a typical line of text; and )

Figs. SA and B show intersecting rectangles and their
recording.

In the following the method of the present invention e
encompassing basically four steps will be described in detail
in connection with the Figs. 1 to 5.
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2 F 1, 332, 598 at | east when

said carrier nmenber is in said Figure 13 is a | ongituinal
cross-secti onal rest position, the pivotal axis of said reaction
view of the scabbard when conpletely -+ menber bei 96 a1z

substantially parallel to the renoved fromits mounting and show ng the
pi votal axis of said carrier menber, &n# ~biasing spring rel eased fromthe
carrier to 5 said reacti-on part slidably engages said pas- allow
renoval of tgegmeatdtiin fromthe main 70 sage wall so as to be
movabl e reamyaidhyekd £128USLOG thelPkeiCARNY §s Mihned in nori38hhpassage

when engaged By adpife olade . ELIHTG A Lo ep WEW SiML AL Lo Hgure 13
inserted into sard tpassa & End " a pal P ot gwa Bt Ys %vﬁhﬁg e¥arrier
partial |y r &F8YR§ of nelghboxeqd pixals raFe gefrshed 4/ chehelonsh thedber, from
t he housi ngsingle impgexedaménty bet ween said reaction part and the As with
the prior constructions the 75 pi votal nounting of the reaction
e 3 ans SAR Tl slon oLl 05U ST A GO VRS v cre D1 10
sp p | R \Y SS |

recei ving as(‘%}{le S &aalgnf:?% %ﬂmgdém?eﬁ‘fétr; ea thae‘?eet?é’ \/\%’é?fg’rders’ Qlc”l?ni fe

bl ade 4 (se®°ERGtHF sreggiyen Ry hgyizgnfal, vertical opdiagofaloyj ng

descri pt i onneé¢gkpariqedaplhe raduiged diomfernity pf dthectintémsidyt vakwpe edge 5

15 detail wmaytdepassent rast{taat uhesstand drtiohh&rdynahiéhendelsadea4 whil e the

]lfm fle_ Itst St Qhede AVRidu1atB8e from the ﬁ&fethgf@d 1heatddt88n0in tdhe LBYENtion. To
acilitate _in ’H§ﬁ‘ s n s e an

under st andi rxllggg? t _eooﬁgg ??%n%%%ie’r :I}l‘cgig'bg %#\%‘l gégg%(%ir‘:tsegcﬁri ng the
housi ng 2 t &¥gical image; g e‘?ﬁiﬂ"eff%’“t%iﬁ%%ﬁﬁg‘h?/i%lﬁ?a%ﬂﬁ?ggrm% bench

wal |, cupbodhg, ieggshernf {xtEige. 1 THe the intensitipgatebntafi fheapnall

I | | ustrat ed chhapacigrrefer. ethishemlhg'gassageiidatsi Gyenhatrefeeente t 0 recei ve
20 form | tuinBed O1d2€ THROBL A10Qd BRI Evaltat atdgiveReikidherhl ade 4 and

may be cl Osg:glartmé hﬁ: tﬁé di ectione§§%trin@|ﬂaggd%eggf‘lr&ga.t ures of the

I nven- other .end by an_end wal l of the housin ti.on are not
linmted to ﬁﬁglg?)%%‘%/ﬁthﬁerng 197 {The %ntﬁi‘rsgﬁ’ér'%&?@fe?’?eed"‘,f’ﬁ‘é?tﬁqie housi ng
pas- byt Bag mberEr Bs ks 2shdwrt i3dt e Agr B9fEe1d valygggon the o| gngat e
and has a gre&tesiteiwpich still belongs to the character. “e" 10 the

value 2 is choosen as indicated in the area 14. All the wvalues

higher than 2 are encompassed by line 13 thus showing the

outer circumference of the character "e" 10.

The elements found during this phase may still consist of
several logical parts which have to be separated. The
connections for those parts must be found and removed. In case
of a line, the preferred direction i. e. the direction along
the line can be used. If there is an abrupt change of this
direction the connection between neighbored pixels are removed
and thus the line is broken into several image elements.

Beside the way of finding and following each line of the

image, the number of connected pixel may be used also. For

that, the image is scanned in parallel runs and the length of -
the borders between the pixels of two such runs is calculated.

This length is compared against the length from the previous

and next runs in that image. If it is below a specific
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In % he draw ngs: _ ) ' than width. 95  Fi gure'lis a

| ongi tudi.nal cross- sectlonal For conveni ence of description, the end of
90 . vi ew of a scabbard according to one enbodi- the scabbard through
whi ch the knife bl ade ment of the invention, and show ng the rel a-

4 is received will be hereinafter referred to - --:'tive posi¢e @33 ot2sone

of the major com as the front end of the scabbard. Thus, the

ponents before insertion of a knife bl ade”ihfo relative terns "front" and

" rear ", or words 30 the scabbard

of- siml ar inpothrestoldgsete thmecghonitbetiesn the pixels is dutguFeg2 2 S a Vview
simlar to FigueRows diPe&bhplalioNtRé QlecOmpdsi€208 int80piel haki Ofhe

but “showt ng_the ;3856 RARBL: Uohdufi® 16 1d.C8 14! acbBnddbRal 10 YurBN bR "erBN IS OF

t he scabbard. tion t dirc:ngél ve p03| L ons

Sinilarly, the‘mi'f\%"’tcilson °§ %’é‘f"”’ Oan af G ﬁpo‘?nfr’ff‘s %11‘ B 23
i nsertion of a RAffe run %we?he °°BPe‘\‘1HP&sb‘%ﬁW9§Prﬁl?eaFuP’Prp?% #nda23 kfed 35
bl ade (not showthdigcrted bg detdisdaline and poirntledouybyubrtdw 29spRerd, ¢hki on

are to be con- cdffection betwddndiuf 32 iaadaazzriesso&%ﬁbkerwmp&ew td &pan

strued inrel L5l 8olBe Rl 28%hd 39ing run 2704 | Bichhdrrkd, O
Fi 2; de
H e s an & SRS f?’oﬂtg igt“}gt‘f%ﬁ‘ﬁF ega?ﬁatfﬁab%%ﬁa?‘dlﬂ#esfﬂg

i nvention wilk Beinted to,bygamow RR Ut ZpFaFideShBith 25 #f gifde2]; So the
her ei naf t-er déescenbratigs therm @Pedween und25: and426 in Fpgprxd.sbni ko skeen| ar ged
transverse CroSgunn Micre BhdOshed ruhtdEtelrSi€ UWst baAAAEed nd BéRAg tDS

sectional view ﬁfn@i‘@nﬁbeegoié N@eVeNe 1RhicdRE atdad 98! Snd Q" €A g6
however, that t

scabbard can becﬁ%necttiﬁnt %9 c‘ﬁ" Soff §ymery, the losapiogs shere the RiXfled
transverse cros§ornggGhHirs {SFa‘Eﬂ-}" sufficiapt ] imaky ‘b’rb§| Flogle dpage flement
sectional view eakemxiednhy|arrowy| 28/|andf 29 upright or on its side. 45
Fi gure 3; In the preferred form shown
in the accom ilxlaombmauonFw%%ﬂcé&n%ﬂo@hagmehraﬂéoeeageugé&&%-
panyi ng dr aw ”9§m§ %e gi‘&?%ﬂ *&gg%ﬁ% malﬁe a §f 1'e°9.§$ e‘igmé%e% al ong
line VII-VII of
required minimum size may be used to ] ect only those image
elements which are big enough to carry any significant
information and to discard the others immediately. This will
omit the background noise in the image and keep the number of
image elements low. The position of each image element found

during this process is stored for further processing.

Feature Extraction

For each of the image elements a set of feature values is
calculated. Most of them are calculated immediately during the
segmentation process. This is especially advantageous and in
some cases also important because two different image elements
may have intersecting surrounding areas. If those areas are
used during the feature calculation, the parts from one image
element may disturb the feature values of the other. For
simplicity rectangular areas are used as surrounding image
element areas. In Fig. 3 there is shown an example for those
rectangular surrounding areas 31, 32, 33 of three image
elements 34, 35 and 36. Elements 34 and 35 have an
intersection of their surrounding areas 31 and 32. Element 36



Fi glire 3; ' and a |ower wall 9 which -

cooperate to define Flgure 8 is a longitudinal sectional view the
kni fe receiving passage 3. The afore- 50 of the front portion of the
scabbard showing nentioned walls are preferably |onger than 115 - a
kni fe bl ade just being inserted into the the knife blade 4 to be contai ned
within the scabbard; . passage 3 so as-.t-0 provi de gNPLet@E2

pr ot ec- Figure 9 is a view simlar to Fiigure-2 but tion for the
bl ade cutting edge 5, and the on & PBeduced scal e, showi ng a knife

bl ade rear end of the.passage 3 is conpletely 55 alnost fully inserted
into the scabharuh its Qﬁfl&ﬂidbﬁgaaﬁe%absvﬂeb borp1ebouginkhaé dre not 120

Figure 10 is g\ RWnSiHk!Aleal 915‘:9@1@ Snt QgSENtial . but showi ng the
kni f e bl ade bgﬁ' ng Wlnt h;cgi%rav\ﬁ he sha?‘penl ng device 11 is nmounted on
from the scabbard, or within the housing 2 so as

to be novabl e There ape ke featpge clagaess FhPniacad  8ad thecreighorheedar ds
and away fromtdeturpperlavdll f8atureds @6scnibevpuriperhies efethpaimtagef t he

scabbar d show e1dalefssUt€el fTEH8SgHKbrhS0d Ste@Butde debarpRNitAg 125 ing the
first Operat'%la’%xbh§hf§'fe@§:@e£ QY &Bagéj%\ibﬁé‘ntl%n& hiugBs gmsaibher 12 as

herei nafter asso |atet nount i ng; descri bed so as

to normal |y urjd'éagtehe R pse'n- Figure 12 is a view simlar to Figure

11 ing device 11 towards that upper wall 8. show ng the scabbard

partial |y renoweshlf Featureghe arrangenent is such that the upper wall 65

its nounting; one of the local features is the dénsiftyt heath@dsSi ng i3, or at | east

a portion 13Q calculated as the ratio between the number of foreground
pixels and the number of background pixels in an rectangular
area described by the maximum horizontal and vertical
extensions of the image element. It will be considerably high
in case of vertical or horizontal straight lines. A further
local feature is the complexity feature. It is calculated in
vertical and horizontal direction, and is given by the average
number of changes between high and low intensities for the
specific direction. It describes the number of line parts
which belong to the image element. As still further local
feature the aspect ratio feature can be calculated from the
quotient of the width and height of the envelope of an image
element. There might exist more local features than explained
here.

Neighborhood Features

The number of neighbored image elements in a specific-
direction can be used as a feature value also., If combined
with a condition which counts only those image elements with
nearly the same size properties it makes up a good indicator
for printed text. More neighborhood features might exist.

Fig. 4 shows an example for the image elements found in a
typical line of text. The example shown in Fig. 4 shows two
larger rectangular areas 41 and 42 each surrounding a single
word. Within those areas each character has its own
surrounding area. So in the word “the" 41 there are the
internal area 411 for the "t", the internal area 412 for the



3 F - 1, 332,598 '
thereof, serves as a reaction surface which to a pair of nounting flanges
21 through two t he upper edge 5(a) of the knife blade
4 |aterally spaced arns 22, and a gui de sl ot

nornmal |y engages during insertion and with- 23.is-defined betwesss tohe arms
22 and fl anges drawal . In the preferred arrangenent
shown 21. The slot 23 is aligned with tRe?space. 5 in
the drawi ngs, the knife blade 4 reacts with between the carrier side walls
18 and the 70-#h" and the internal areal4is EoONthecndr pami the sdmel B&y e

wal | 8 flanges,o2l hgeaie: bt iRehrbleasitds WVd Sndbrnal areas of |
through a react/QRaHEHA shdpliA" k220U, K oRl%IISaln HOLAL MOUNTI NG
for the reac- w.Structegd ,ana ~arranged as herei nafter
des- tion nend&FPESELvE, fhaFacteEE R90f The T1ang8s @89 "Xt bed.

21 is pivotally connected to a respective side 10 I n
the preferred framallghsauh lbob&El deatuee magahave &nohetdhpochodsd efeat@rd or

nmovenment about eghlvalent. For that the averhdel 6€ItHdEFocl ebanpat fabasly which

extends a CO{]%DQal@\ﬁ a&gdeﬁ:gnwua@g ié:E S L 20hd ! H(s:jde a f?]%ion ive blyhe

| engt hwi se of e e ara t 0 S O

[ passage nd | e X
carrier pivot rAgixe radius. The reatire i"’gﬁ?gﬂrﬁ Yﬁﬁ%@f’e%?ttg’etiﬁe housi ng 2

at a 14. The apeshfbeetstagceirch that the bar 19 rear
end portion and supports the sharpening and a rod-like section 20 formthe
only inter- Classification 15 device 11 at a front end portion. The

pivotal  conne Aeoa%gsegivﬁ D188 dVOmsdd 10l Qb bd%a 8 the

connecti on ma e
Y 8¢

ecied I n any sullabl reacti o er 13, each of
which parts is ilated Featuxs Setd- ?ﬁwé‘ﬁf’tblﬁ" Sﬁﬁi;fei%:iggt'feyurﬁﬂ%es a

part- formed HRpPsRach |epig®eusathd I§onyth® inage elements which belong
cylindrical rilro bde eldsendusy, be fansderas eliypleanifeedifivryered fatoriFh qures 3
and 7, the pre-single output node will s@fii¢eS fie fbathredivalies @areae 12 and
pro-. ferred fqm&mgeoéléﬂgitp5¥Qtféapgﬂ£6rﬁleoﬁe&¥ﬁihnet. There they are 20

j ecting upvardly, Lo COPRLAG) &) ahkafPRRL 6o ChEDAG.EL IEhIdesea oSS 24
made i ntegral J P ¥ enar orjtlons W curved®recesses 15
formed with tHH@PPakgPL insatPrsedt 3hI@enPToRapility whether the image
respective sideelgmept foxpfthehefdrsusenget? doepdredong théhgdfrrdficsi de wal |
18. Preferably,class. A well trained neural net will be able to classify not

only image elements used during training but also those which
are presented the first time at all. Using a state of the art
artificial neural network, like a multi-layer feed forward
net, extremely good recognitioﬁ rates have been achieved.

Other network architectures with multiple outputs may be used
to calculate a probability value for each image element class
presented during the training process. The class membership is
stored together with the image elemerit and used during further
processing. Recognized classes are for instance document parts
like lines, stamps, signatures, handwritten or printed text.

Classification Feedback

At this point a feedback loop may be incorporated. If the
probability of a specific class membership is known for each
image element, this value may be used as an additional
feature. For that the average of the probability values for a



£

The recesses 15 open downwardly to receive the width of the slot 23 is

substantially the ' the rib 14, and their respective
upper sur- sane as the spacing between the carrier side 25
faces are curved substantially conplenentary walls 18, in which case each
flange 21 is set 90 ° to the rjb .curve sqﬂ§§qto act as
journal sur- in a suitable recess 25 (see Figure-3):formd 83012

faces. The puressure neans 10 preferablysg wi thirn-t'he inside surface of the
adj acent side acts between the lower wall 9 of the

-housi ng wal | t T . . 2 and the carrier
12 as herei na?%%gd'g E’rf?%sgd' s gi%:%%lra 3|e<ri1 from Fﬁ%h f1 or %es%%e\ﬁﬁn?ngw €df aw

30 so as to FEFHHLFING™ R 3 ﬁi’fﬁﬁ’erﬁf’%'g?‘ FPBeq f£eatpyes amgealsfiedsect i on 16
of the carriefny® thgsused neural net and imprgyeithst refegriivadrgteur nal
surfaces of taegniticaatlyyiThy Slassi€tcdiipn’ ste) niafeivdidrpoPlte several
recesses 15. posdiadons ok YhB0hwove ReddribedOstdpdl Ghofl o Beanf3LREN NY
device 11. Ig%chieved. ; separate rib portions may be provided
on sharpening device 11 is pivotally nounted by

opposite sides respectively of the carrier 12, neans of bosses 27 (see
Figure 5) wi tHh¢ nefslting image elemenys magybp @roupRfcteaesbperagads with a
respecti ve caftdry thésfar thevpreriouabstdp.amhixicompxbetibn wilD be done

one of the cupyfsh joAULALIrnaEibRACGADUL their size,) POsStiT 3pt £ddy parallel to
the pivotal a%% ures. The group of corres fndt rila rgei%}én?enggrﬂqg:%.dﬂé&) that

the pivot of e carr%er 12, flnd st‘(})\g"r are r y
rib 14 is | octedagg St hE $edr 50T 28 © PIEY tH "PERTE %fhe degree of
2423ndt2hetZhandeni ng devi ce

that pivotal image elements 411, 41z f#hd: H3dsi

nmovenent | n theefororstapumdinheclstsbops 4l,e42. - 40 11 is located
directly beneath or adjacent fornmed by abutnents 28 and 29 on side walls
105 Cleani the front end of the housing upper wall 8. of the

. ing h
cavity 26, ang one of those side wall Al sqQ, the

di nensi ons of ‘g{'%eﬁélgﬁrf%‘?p f?nﬁfsets Rhy e TPRRIR B e P R % AR S ‘ﬁ?lgﬂav‘sr epl ace-
rel ated to thtseh g PReesixedhplass patReFeiB: OnfeiAbags alepant M3y t he

shar peni ng de¢pmmlekely be enclosed by anothegoindgst eléveerdapriese 12 i s adapted
for free difEerhiar pRayenglamnteemdy Havy O idftedByction in their 45

pi votal novengiirdddihg 4Rk PASSU6se shown in 3B OP! IRRLEuEOLH LHEL | ON, but
Int .he prefer Efg inﬂ]aé\%neleme ts 1('30 be. removed IFg &ﬁx%'&fcég rfd%?iﬁ@&%cltgoné he
drawings form_ . ’s In the _draw ngs, 1 ncludes a paifr .

i ncl udes fronttHhPPEL 1RA%S: PUFRES ‘gwcfhl‘fnbfn°é:uf’?i’?@“°8f*dab'?”é’&i R %l ement s

31 arranged of image elements with intersection between their surrounding
area, are replaced by a number of new image elements. The sum
of those image elements make up the original image element
pair but the new elements do not have any intersections in
their surrounding areas. The intersection area itself will
remain part of one of both image elements. In Figs. SaHand 5b
an example of this process is shown. Fig. 5a shows a
rectangular 51 and another rectangular 52 which has an
intersection 512. The rectangular $1 is divided into two
rectangulars 511 and 513 as shown in Fig. 5b. The intersecting
area 512 is added to the rectangular 522 and no more part of
the previous rectangular 51. This is indicated by the dotted =
line 523 surrounding the arrea 512 within rectangular 522 in
Fig. 5b. During their creation, the new image elements 511,
513 and 522 inherit the classification of their origins. After
repetition of this proéess for all intersections found, the



respectiy ‘el y joined by two laterally spaced in crossed relationship to '
define a V-shaped side walls 18. The rear section 17

i ncl udes sharpening recess 32. The elenments 31 may 50 or defines the
pivot rib 14, and the front he made from a relatively hard netal such as
115 section 16 supports the sharpening device '11. tungst &% 287 tide, or
an abrasive material, and - g ~The ‘side walls 18 form part
of guide nmeans are preferably nolded within a support bl ock

as hereinafter described for guiding- a knife 33 of a plastics material.
The pivot bos¥esulting set of image elgpepfs Faphe FRTRIE 2R8athg passage 3,

and 27 of theusdesipedi hpagregileserits gay bephaenpes. 55 the
reaction nenber 13 is preferably pivotally nolded wthin or forned
integral with l&ﬁcalzZQnS mounted between those walls

adj acent or uppo I 3 frqng section
16. '%hg tthr)? gf kah ?ﬁvention as deacxf'jhbed V\i)évé gggsp seg aIf

In a preferreﬂeﬂwgag"siﬂﬁﬁﬁ xP’rﬁ’e r‘é‘él’aeiroﬂ well 3 ’é’r‘FSV\h“‘aqes prOV| ded
to cushion fetements. Discarding small eisfisats durdng {ind pHecessycandti on
bar 19 and usddaonvzetiove piacRiedundnbyEREe firom Gin  imbde. 60
arranged to be directly above the sharpening sharpening device 11,

and in the fQ%%Qc% %gow F]o:jnéiion abou§ the image ﬁ‘ieé}ﬁ%ﬁé sikh éﬂn&)lteh§%r:ﬁjpper

rest position

S
carrier 12 (%igmengsglike "ﬁ‘e" P P‘P\‘é‘z%ﬁ?}lléf‘esf?ﬂjﬂbe tg"l’l‘é?‘ sﬁ'ﬁb%rt
bl ock 33. Theinfgumagdon3zan be used to recogniz® thesupdexliyipgrdaqumeppsition,
the side edgeyppaind toayemdve tisd lipes|bednte egsaretthg iothanyparappr o-
tions of the ghek tht9doé@sdntQn the upper surface priate manner to
the support block 33, or 65 of the carrier 12. The ‘bar

19 i's connectgd, JL (BY pB2a al AL MBI L2ba A'dalyRd 130

information about the image content like number and class of

image elements. This can be used to classify all parts of an

image and the whole image itself. An application may use this “ ;
method to automatically distinguish between printed matter,
handwriting, drawings or complex images like photographies.

The classified image elements may be extracted for further
processing like optical character recognition or handwriting
recognition. Because their position is known, less information
about the underlying document structure is necessary.

An automated signature verification system may use this method
to find and extract one or more signatures from a document
image. The clustering is used to separate the image elements
of each signature.
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4 integral with that bl ock. The cushion spring 10 can be pulled
clear of the locking recess 65 34 is engageable with either one of a
pair of Jmmﬁm’m ll" pring 10 may be slid | ongi- reaction surfaces
35 and ' tudinal Iy out of t he housing 2 thrg gwg ié

¥ Il

menber 17 adcotditg to*whether it is nmoving opening 38 in the

9. 5 forward or rearwardly, and that engagenent The spring 10
preferably slopes or is occurs prior to the sharpening device 11

curyed upwardly and rearwardly from tg reaching the extent of its
forward or, rear- |lower wall opening 38 so as ?o engage the war d

novenent as the case may be, and t'he under-surface of the carrier 12 '
adj acent the 1.sprifieidod4 £py imaspeseameptatinrepat i lasgifiention opiimsiged end
t hereof and sl opes oslementesfdd docntartrpdocdssipg) tespfeci ARLS ITarpeahdigngeVvi ce
dowwardly from thaﬁnv?é?ii@doinﬁﬂﬁgmrlﬁke e. gIO¥&HE R ements, lines or

A downwardly depen t@hﬂeﬂ% # bor4%he7ﬁ]ﬁe fr%f“ Idtoc*_“%?’%e %EQP' e to have

the sharpening is f udi'n deV|ce 11
inits forwardnost p‘Efé"‘}rﬁc AT BtfEn b f’erw%tgﬁ EgaFih SFREGHRLY
movenent of t he RFARGY tPhRRPaPingiiad BeGqunieisg sdéignfirerhe spring 10
and thereby maintain it in 15 initially inserted into the housing passage

3, engagenent with é&lifracRerifdd b2 tihd sblEoviiRigi BGeps: and that may be
achieved in any one of 10 conprises tmo IateraIIy spaced bars 37 80

several ways. For 1z’a‘rrpl e, t(:ushl ng%hs of w e as _is shown in
t he drawi ngs, ngsﬁgm?’btfa $8he” otaﬁefmaﬁ’a t J‘t"}"ilf?es fi asingle .
downwar dl y projectlng rib or lug i ng device 11) may be snap engageabl e

with |ocated betweed) t hestréekion3df iidaltugeiaifarhatiz@® fgom gachbimageet ai ner
(not shown) when the beelskéatci ent. A further opening 43 is pro-
shar peni ng device 11 reaches its rearnost vided through the housing | ower

wall 9 85 posi tjon dy nggﬁicatthgr{ AeL. A 3 PlédGadel LPMent@di a5 the
rear end thereof so as toY nable,

4) removal of those image elements which are classified
as unwanted information.

2. Method as in claim 1, wherein
the segmentation in step 1) is performed by searching
each image element and storing each image element found
for further processing.

3. Method as in claim 1 or 2, wherein
said classification is based on the feature information .
generated by step 2) of claim 1, and performed context
sensitive.

4. Method as in claim 1, 2 or 3, wherein
for the segmentation step a pixel array of the complete
image of the document is scanned in horizontal and
vertical direction, and each image element, usually
consisting of several pixels having about the same
intensity, is searched if it belongs to the same image
element. -
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the'scabbard. Alternatively, the end of the the rear end 44 of the spring

10 to bg ion spring 34 renote fromthe support downwards
away frﬁlﬁ'ﬁﬂiﬁﬁlﬂ“l'ﬁﬂiﬁZ as 25 block 33 nay be secured to the carrier 12
shown i n+Fligure . sW¥hout the biasing to provide the required bias.
influence of the pressure spring 10, the 90 - - - . ° | GE %93 »12
carrier 12 is able to drop towards the housing -. - According to the
preferred arrangenent |ower wall 9 so¥hat the pivot rib 14 is shown
in the drawi ngs, the pressure neans 10 released fromthe associated

- journal recesses includes an el dngate | eaf spring positioned

rel eased from, t hRe8fsP@ELEBAcl DM Bl wherbBEESS

15 and the carrie isS.th f r. removal 30 between the carriér 12
and the housing I(lig'\}/flérz’m{fels\/\/g?‘la %‘%%gzﬁ‘g ié‘xtendi ng |engthw se of the through

the open front end of the housing 2 95 as shown in Figure 14. In an
al ternative s@dbbafhP gdssakjonr3of Fhd inerand' perypts gikagtiomchangesment not-
shown, the front surfa@el their Sldcatben iarkestpreticahdmoadbyd taxs enbrace a

arrangnment not shown prddk@ng pdin@Blwher@UEH@8xel connection is &atd) Of each
recess 15 is sloped soyfhat the spring made froma plate or wre, and

in the 15(a) of each recess 15 is sloped so that the | atter case it

may include a si ngl e spring bar <carrier 12 can be pulled clear of the
recesses ) parallel runs and the length of the bordgxs hetyeemrce in

the direction of arrowhHdpixéDd of tworsuchorwsciis berlsuldtédamdii giires 5 and
6) (Figure 14), theredye avabth NG bELWIACESRIAY Mresho1@X4 LW, NEnsi de by
side and preferably j%{mhcojnjxécﬁﬁoﬂqg I.Rg, the spring 10 downwardly as

t 1018

at one end. Preferably, e spring . previ ously described. Guide
nmeans i s pre- anchored at one end of the housing |ower wall 40 9 and
slidably engages fhe uitier coupinptdoprof PeERHALEPHrBVidRddP) AREptPhe knife
blade 4 in al i gnnesepamath inegeshbempahs mptdbelowiny teogethkds

6. Method as in any one of the preceding claims, wherein
those image elements that are below a required minimum
size and/or are not carrying any significant information
are discarded, preferably immediatly, thus omitting
background noise in the image and keeping the number of
image elements low.

7. Meﬁhod as in any one of the preceding claims, wherein
said feature extraction from each image element is in
most cases performed immediatly during the segmentation
process.

8. Method as in claim 7, wherein
neighborhood and local features are calculated, said
neighborhood feature values describing the xelationship
between the single image element and its neighboring
image elements, said local feature values describing
properties of the image element itself.

g. Method as in claim 8, wherein
as an neighborhood feature value the number of neighbored
image elements in a specific direction is calculated

—
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the ‘c jacent its opposite end,

i ng nov scabbard passage al t hough equal ly sati sf act ory
resul tjﬁiﬁ[m i%ﬂ :u Ee illustrated enbodi nent, such means "obt ai ned
wWth t red to the includes the upstanding side walls 18

of the carrier 12 and slidably engagi ng .t he housing. c_ar&j_‘:er”lél%hi ch
extend rearwardly of the 45 lower wall 9. ‘Furthérnmbré, the sp¥| n 0
shar peni ng device 11. The base surface 432 410 - nmy be arranged to

function as required with of a recess 46 defined within the carrier sec-

both end portions 0 ; 3 I adid rwardly of
t he shar pen- di%ﬁ%éﬁ?c $x§}1%x§€5§:@%tﬁa%<§sdg§§ &6&1&9 LR&%\SQSE% ce 11

th LY. |

conveni ently curves OF ST opes 9 nearll%glﬁ% °6F %%%%Sff’ﬁﬁr?’t?@ BAYiRY 10 in
the downwardly andHGRRAYISP PERTte%e telr pen- 50 first described -and
preferred arrangenent ing device 11 so as to facilitate entry of the 115
whi ch i's shownoi n Methodr asv g e:laince wAesarwhelkgid e bl ade 4 into the scabbard
in-all pivotal asON8Bha D OrHtui@l PRl RhOMON st By RQYELRY | ower  positions
of the carrier 12. The side surfaces wal | 9 adjacent the front end
thereof, and a 47 of the recess 46 also forns part of the | ocki ng

recess 39 formed i%h CREI bR AESATEERIERIQS Bt FatiR HREVERR TRE TUFPEF R upwardly |

and 55 of the |ovi@regaprnd Higeharahd the numbeppahibagkgoenndapdkeld dm at
| east part of theia rédepahigilar 228a desc3Bbed\byUfive mdkymbm Mvadzentaiporti on 41

of the facilitataddivbielcd NSRELAILARS of i §Radd 3EEmént, anapBting 10
| ocates within the recess 39, and Preferably, the gui de passage defined
bet ween inits opergé}i{ve position the spring 10 extends the side walls

18 ext endi ng bet webFOPRES*ILY ERALRTH 1PhBeTiiSAt P 8onhretals Adkestion as to
carrier sections 1®iggdgiven Pvopbe avezage bwrhes(PL isbargées hetyeaydiieht upper
and | ower surfacesand Rewt bptensdtbes tiom therspetifik basectioband 125 of
the housing | ovwer dklriBihd @RNAEMbAEdleCDind phrMAIde18RYIRE tBr aXi dade but it
is prefer- reaiyakdly andforwardly respectively of the ably omtted
as a knife blade 4 can be caused’ opening 38. The arrangenent is such

that to bear against such a base so as to reduce  the upturned end
portion 41 of the ¥pAPRECT tFAFifr 83khre Beinh§hpsuptdnnt (Rf fhgdeidtiand

and the height of the envelope of an image element.
H

11. Method as in c¢laim 8, 9 or 10, wherein
each local feature value has a corresponding neighborhood
feature value equivalent said equivalent being calculated
as the average of the local feature values from each
image element inside a region given by a fixed radius,
said calculated feature values being weighted by their
specific distances.

12. Method as in any one of the preceding claims, wherein
the classification step is performed with an artificial
neural network, preferably a multi-layer feed forward
net. ‘

13. Method as in any one of the preceding claims, wherein
in said classification step the feature values of each
image element are fed into an artificial neural net,
weighted internally, and an output is calculated giving a
value indicative of the probability wether the image

This Sheet Has Been Rﬁ
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5 ' evice 11, and thereby reduce 59 of the |ug 56
sl opesm ﬂ ﬁﬂ“!iu - t he sharpening effect.
war dl y -hang part of the As previously nmentioned,

the reaction bar housing lower wall 9 and thereby prevent . 19 qverlies
t he shar peni ng device 11 when direct upward separation ‘of 't & #2dr Othd of
5 the carrier 12 is in its upper rest pogation. In the housing 2 fromthe
mounting plate 49. 70 that position of the bar 19 the front edge 48
That angul ar ar ranggyent | sq.facilitates t hereof preferab sl opes
rearwardly and | ocat :lgﬁ g Tt hé‘%I tﬁa%evxf?%idﬁe? hmglﬁgﬂs%nga SPeCHiwar di y
(see Figure 1) to f¥ASState initial aperture 57. An upstandi ng rear wall
61 is entry of a knife blade 4 between the bar also provided on the
nounting pl ate 149 txethedd 48 fmenyhens efr pwiprgcelbinigc eldins, Theererct i on

engage the |ower edge safiat 8Ladil¥bREidrEaEing an artiFREDLI rehu@h1 2wl 22

and [1angce 21 a1 ool fivipto HRACGEb 16, SWRLerl Sheh Gl

nmeans. The retaini ngv eten err

provided for rel eas "t GHA REREEY UTIRG: HEATHAAT A Shen e a

mount i ng t he scabba¥F¥esksf¥R) Algnlated pand thecplafisamenigzrshipr of RFch | ower
front wall of 15 poinagelelementliigustscrelil tagrthe?)witihc hhasimget Gbeneorsi Nng 2
and which is attachest trarthér f3Qcessinggl in@fetherédbgnlifed hthdf gtéteshown in
the lover wall 9 aod 303% AR phr 88adliGie PR s VIS 11nes, stamps,

signatures, handwritten or printed text.

15. Method as in claim 13 or 14, wherein
said classification step is repeated several times,
preferably until a stable result is achieved.

16. Method as in claim 13, 14 or 15, wherein
a feedback is incoxrporated by using a known probability
value of a specific class membership for each image
element as an additional feature value, preferably by
calculating the average value of the probability values
for a specific class from each image element inside a
region.given by a fixed radius, these feature values also
feeding into said neural network for further improving
the recognition rate. )

17. Method as in any one of the claims 12 to 16, wherein
classified image elements are gfouped together into
clusters of dorresponding image elements, said grouping
being based preferably on information regarding size,
position or associated features values.

18. Method as in any one of the preceding claims, wherein
before removing unwanted image elements, those elements
are checked for intersections with other image elements
not to be removed.

——
e —————

—————
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dr awi ngss—that—mounting i ncludes a plate- 7. In the formshown, an
upwar dl y di 1 menber 49 adapted to be secured to the shoul der
63 is forﬁmﬂ‘ﬂﬂ‘mwlm surface of support by screws 60 or any ot her
sui tabl e c Chw plsate 62 internediatée the height 20 fasteni ng neans,
and having retaining nmeans thereof, and is adapted to cooperate with the
85 thereon for releasable engagenent wth , under-surf@&e%B4002 a
detent bar 65 extending cooperating +egai ning nmeans of the housing
between the side walls 51 of the nmounting 2. The retaining nmeans

i ncl udes front 180d ndBABRESS fromthe base plate 49 rear
abutments whi ch coqgpgerate v&?ﬁfgﬁg%’ " %reer’i&of. The catch plate 62 is
arranged to 25 pondi %Faf)u ment s  of A8 H59si ekpmente trolrepladex bgbaut its
zone of connection tHF TRy imagg |edementsi haviaganasindeasgit ish Nahg
moverrent  the housith§ EBtRFsemilihg Rursa a8sdlE be mmavapl@ of oﬁgl%lt ﬁ to the
mounting plate 49, paid of detigihal reageesdnnty, effect rel ease o ¥ e

shoul der rel easably securing the housing 2 against 63 and bar 65 as
shown in Figure 11. A upward separation fromthe nounting plate
forwardly projecting push button element 67 30 49. In addition, a pair of
| aterally spaced and is provided at the upper end of the catch 95
upstandi ng side walls 51 are provided on the plate 62 and is | ocated above

t he detent bar nmounting plate 49 so as to hold the housing 65 to be
engageabl e to cause rel ease nove- 2 agai nst substantial |ateral

novenment rela- nment of the catch plate 62 relative to the tive thereto
when the housing 2 and nount- detent bar 65. 35 ing plate 49 are conbi ned
in assenbly. Each In the preferred enbodi ment according to 100 si de
wal | 51 of the mounting plate 49 may be the drawings, a forwardly facing
surface 68 receivable within a recess 52 in the outer projects
downwardly fromthe housi ng upper surface of the respective housing
side wall 7, wall 8 adjacent its rear end so as to provide and the

outer side surfaces of the housing 2 a knife blade stop which prevents the
knife 40 and nounting ‘nenber walls 51 nay be sub- from being inserted
too deeply into the 105 stantially flushior stepped relative to each ,
scabbard. Furthernore, downward novenent

———
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‘ot her as desired. of the carrier 12 relative to

t he housing 2, In the illustrated enbodi nent, the front is limted
by a front wall 69 of the carrier 12, pair of retaining abutnents
includes a for- the |ower edge or surface of which is engage- 45 wardly
directed shoul der 53 formed on the able with the housing Iower wall 9.

110 under-surface of the lower wall 9 of the- It is akgooqgy e@fiarred
that a chanber 71 is housi ng 2, and an opposed surface 54 of a defined
beneath the sharpening device 11 to ~ %5ug, rib,” or shoul der 55 upstanding
fromthe «collect swarf produced during sharpening nounting plate 49.
Bot h of the abutnent operations. Ahmts sward cshoul d desirably fall 50
surfaces 53 and 54 sl ope upwardly and for- clear of the' shar peni ng device

11 to avoid 115 rdl assi rovi din actl

cl oggi ng. The? fIFANBS "‘@oﬁe)ﬁm&gt cﬁ %;Jbég agd deq Q"aitm\i%gg ined E%ds‘l tion of
t he housi ng 2It ma?h‘%e 4566k i&/a‘fﬂplégab?m’tshghb"d‘r PREF ii’?gﬁnﬁa%ﬁ\é‘?h The
rear pair of (ki Bhafy ceapleheshiddfserenty ghasaass el ypilgmends ¢ Wéleemﬁtm ch

separ at es wille fihd USepatrete amidodiammify thsleudbengeniteg onlye shar peni ng

device 1lzgavé£dli;‘.’i@éﬁt heméfrs Ris8iiaaGRpd {12 EhecHdrabeoddbsand BRa Ng | ?Cat -
recesses C a n an aperture
gﬁ;&ohﬂﬁ@?&m 5?%%&8%&@@3%5 f,gagof,? sigf#ik?c 2y P

57 extendi ng | anges swar ect’s on t el oner t he

| over wall 9 FAMERB: housing 2 at or wall 9 of the housing 2 fromwhich it
can adjacent its junction with the housing rear be easily renoved when
the housing 2 is wall 6, so as to engage the forwardnost' wall

separated from the nounting plate 49 and 60 edge or surface 58 defining
the apertute 57. the carrier 12 is withdrawn fromthe housing 125

Alternatively, the lug 56 may be | ocated 2. within the | ower wall
openi ng 43:which allows = Having now described the principal com

access to the carrier spring 10, in which case ponents of a preferred
practical enbodi nent the lug 56 cooperates with the front edge of the
invention the operation thereof is as 65 of that openlng Preferably, the
front surface follows. 130
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Mhen a knife blade 4 is not located within the carrier 12. For

exanpl e, the spring 10 the scabbard passage 3 the carrier 12 is held
may slidably engage an under-surface of the in its uppernost position
by the pressure carrier .12 so that its zone of engagenent ~ spring 10
as shown in Figure 1, and in that wth the carrier 12 is noved generally
longi- 5 position the reaction bar 19 bears against the tudinally of the
housing 2 with pivotal nove- 70 housi ng upper wall 8 and it is
preferred that nent of the carrier .12. That effect could be

relatively Ilittle, or no clearance 1/@xi sts achieved by suitable
formation of the sprilig bet ween the adjacent surfaces of the sharpen-

10 and the contour of1t
19. Thus, only the t
kni fe blade 4 can be
inserted into 75 0
shar peni ng recess 32
downwardly device 11

QMOtg.‘wH ch ﬂpe gages. 10 tip of a
' 13As the knife blade 4 is first
shar peni ng device 11 before the
t hat device is caused to nove
5~ noved about its with the

nder-surface of device 11 and that bar
r

carrier 12. against thbsa Y pivot into a rearwardly tilted
position as shown 1 p@pqsgqp5s 10, and pressure is thereby in
Figures 8 and 9. As wpihadn | age 15 nmi ntai ned between the

bl ade cutting edge 4oiH3ejma ¥1shar pening device 11 is 80 5

and the sharpening degiC®]314 an- noved about its pivot into a

] 28 T—-21
| ==
: L l —— L2
VLR S— 1 .
26~J¢——~+i r
2?1"“ 28 L
4
: 7} FIG. 3
32 33
) 4; 36l~
S
1-35 31
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tially the whole of the blade's novenent position as shown in Figure 10.
| f desired, into the scabbard. t he

shar peni ng device 11 may be arranged to As the depth or height of
the blade 4 produce two different cutting angles on the 20 generally

i ncreases towards the heel 73 of the knife blade 4 during insertion and

w t hdrawal 85 knife, the carriéer 12 is progressively noved
respectively and such an arrangenent downwards as the blade 4 is
moved | ongi- ensures a fine cutting edge 5. tudinally into the
scabbard. The guide walls 18 of the carrier 12 keep

In addition, engagement between the f&/Fnt the knife blade 4 in alignment
with the 25 edge 48 of the reaction bar 19 and the bl ade sharpening
device 11, and the side flanges 21 90 upper edge 5(a), causes the
reaction bar 19 and arns 22 of the reaction nenber 13 hold to be

mai ntai ned in eng%ge_mmg_wLLn_jhg__jhe bl ade 4 against excessive |ateral
tilting at . hog$| tig upper paf T 8 53 shown in Figures 8, the critical
zone adj acent the ShyrpenrTg ) and 10. Because of the pivotal nounting
device 11. |f excessijve—pressur s applied to 30 of the reaction nenber
13, the zone of its } weraHIy in the longitudinal direc- 95

engagenment with the housi LIRPEL, mal” 8 tion, the cushion spring 34 acts
as a com progressi vel v shiftp ‘as the depth of the blade pensator and
m nimzes the possfﬁﬁ*{l* 4 endaging the reaction bar 19 increases
or the bl ade 4 | ng™Nn the#; Ar peni ng recess decreases, and in this
regard see the di i eprent i 154 pregsure spring 10 serves the sane 35
posi tions of the bar#t§-ytowr«ri gunes 8 purpose in the event of

excessive downwar d [FO8...bwwrarnchmk Th¢ reaction nenber 13 ensures that
pressure being appliped t Lf e. substantially the full height of
t he bl ade 4 Rerival of§ X baré housing 2 from is located
between [ ateral dﬁide 4rfaced fts founting is effected by applying

i nwar dly defineq by 2 aTd flanges 21, for directed pressure
to the button el enent 67 ‘east 'the major part of the length of the
of the catch plate 682 as iow " A" 105 bl ade 4, it hereby

m nim zing the poiﬁqbili y —+mFi ﬂllu and thereby releasing the detent

L%H_&wd
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of the blade 4 being twi sted sidewards and bar 65 from the cooperating

shoul der 63 j amm ng between the carrier 12 and the of the catch plate
62. The housing 2 can housi ng upper wall 8.
then be |lifted at the front end as shown by 45 The reaction nenber 13

has the further arrow "B" in Figure 12 and drawn forward 110

advant age of reducing the longitudinal force to separate the abutnent
surfaces 57 and necessary to cause initial insertion of the 59, after
which it is free for conplete renoval knife blade 4 within the housing
passage 3. fromthe nounting. This r8d8lts fromthe fact that.the blade
4 The carri-er 12 can be wthdrawn fromthe 50 first bears against the
reaction bar 19 at a housing 2 by pulling the pressure spring 10 115
position sone distance forwardly of the pivot downwards as shown by arrow

"C' in Figure bosses 2% ni cal advantage 13, by applying
finger pressure through the results. That is, the upward pressure of
the opening 43 in the hou;ing§lomer wal |l 9, bar 19 against the wall 8

produces a down- although}{ as previgusly}] nmentiofed such 55 ward
reaction which is transferfed through| &i@npul ati on|of the spring 10 is not
necessary 120 the arnst22_and fl ahges P1 to thg bosses 27 'in a
slightly nodified enbodinent (not to act._on thhe carrier 12 in
opposition to the shown). The carrief pivot=4b 14 is then able

i nfluence of the spring 10, and that feaction to drop clear of the journal

recesses 15 so force is magnifiedfaccording tojthe longi- permtting
the carrier 12 to be noved bodily 60 tudinal spacing between the bar 19
and the through the open fronFjQf §pe housing 2 in 125 axis of the
bosses 27. the direction shown by arrow "D' in Figure
If desired, the pressure spring 10 may be 14. Replacenent of the carrier
12 is an equally arranged so that the upward force applied to sinple
operation , as it is only necessary to the carrier 12 by the spring 10

remains sub- slide the carrier. 12 longitudinally between 65 stantially
constant in all piyotal positions of the pressure spring 10 and the upper .
wal | 8 130 - 5 503 '
' 11
M /

/

13 512

— b T2

o e ]

522

FIG. 5B
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7 ' of the housing 2 until the pivot rib 14 snaps away froma wall of
said passage at said one into engagenent wi th journal recesses 15.

si de thereof. _ 65 It will be

appreci ated that the foregoing k Lfe scabbard according to claim?2
preferred construction can be altered su wherein said pivotal connection
bet ween sai d 5 stantially wthout departlng from the scope carrier
menber and said housing includes a of the invention as defined by the
appended part-cylindrical rib forned on said carri ai ms. For
exanpl e, the prMETHODEORSIMAGE SEGNENEALT @It@ﬂ@l%"@ﬁ@@@l@g t her eof ,
and 70 t ake QR JMAGE HLEMERIISUEORDPACUMENTRROGESSING | east one
recess formed within said housing or nore coil springs, an air bag, a
counter- and being open in a direction away fromsaid 10 wei ght,
nagnetiQAgg?Egﬁjﬁr hydraul i ¢ means. one side of the passage; said rib

bei ng rthermore, the carrier may be nmounted for releasably
retained in said recess by the | i near novenent instead of pivotal

movenent o jRfHOHERE Seheri2icthsPi? SinA IcIBRABA  inRige 18 ohr@senfdd. It may it ﬁﬁdmh{ ar

considerations apply to the® carrier nember is adapted to b€ w thdrawn

shar peni ffpligfidns whith hh v imdgeadatd ad RRR fut WAk contaimaditfcRan Siabds o efupthts ai d

access open- 15 device nmay be fixed against novenent rela- ing when said
rib is ddsengdgediB).onThe anethod will find, tsepdrite andr clasifyi those ekaaénted, Only
whi ch recess. event the carrier may formthe support bl ock 4. A
kni f e scsigiificant sedernents myist be kapt forcfurtb@Oprocessing and thus the amount of processed

data may be significantly reduced.

Fig. 4
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for the spESERERrDOGRITE i of the sharpening ceding claim vx/nere”d

__sharpenln R V1 fe. I's
nount ed o ,_ ront e po tion of the 20 One of the prinetpa

advant agey ¢ 3 Ballle enber for enigagenent by a esent
i nventionji -‘ pr ess_e is con- edge of a kni fe ﬂwmﬂg“ tween
gai d i et ween t he knife bl ade a L *
passage arj ) XA . 85 ChaM$®ar peni ng deV| ce, and that
pressure can- ber and guide neans is located within said not be

rel-eased 5| rrpl y ul ation of assage acent, sai acce S_openi ng
and is li he %@@fgglm?getsr%ene&g@ dfg?}?é&ﬁ%ﬂ% &ﬁgtag% F’SPFS ®to
mnlmzelateral I SRS

Speci fication &%M#Pg%%éng %ﬁpegaﬂfgdgé'?rggﬂn ﬁwrt]rﬁéstg}ng ﬁ?@?? 714.
Al so, in the prefaodementsdiiesonprintddetradgers or the like from documents prior to

90 of the present invention, the double pivot 5. A knife scabbard

according to cl aFharapter recognﬁmrquv,te@ﬂntonea@mmﬁﬂgpn@ntO@?ab/ﬁ@maeé
wh d | d t ant
cUtting angle or ReoBHAE ANl Huabtt by rELBINEWRE OF ron

doubl e cutting angle, as deS|red Still further, is located on a
respective side of a képniedtdHoB@E an imagdii® 1mg@m@biehtsn>y sedrching e@(ﬂflhla@é
greatly facili- Jlocated within said passage, and said sur- tates
cl eani ng and ot her mphmnhmwtmmaahlmammfmfguﬁ@thahpnomssxpgt he full
hei ght of repl acenment of the sharpening device. that part of

t he said bl ade V\%l)lchls a i.S_to.be understood that

oo Dl e oLt e RedtlioR BY teatBe inforpialiBh m tdon ipd Bty

nodi fications and/or additions 6. A knife scabbard according to any

pre- may be3y nt r gRiskiGHioh dF SadhiuT thOmSdge eichicAfiSzaie@dlyéepCl)2dnd  Wher ei n
a reaction nmenber is 100 and arrangenments of parts previ ously des-

| ocated within said passage and has a part cribed without departing
fromthe scope of) | otmeal phthasssimage elements whidheareiglassifipd anunwanted he

i nvention as defined brtf thetl appended said carrier nenber for engagenent by
a cl ai ns. inlormaton. kni fe bl ade inserted
into said passage between

said carrier nenber and said one side and 105

2. Method as in claim 1, wherein said classification is based on the feature

information generated by step 2) of claim 1, and performed context sensitive.

3. Method as in claim 1 or 2, wherein for the segmentation step a pixel array of the
complete image of the document is scanned in horizontal and vertical direction,
and each image element, usually consisting of several pixels having about the

same intensity, is searched if it belongs to the same image element.

4. Method as in claim 3, wherein the pixels are checked in

REPLACEMENT SHEETS SG ;
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-,to be t hepeue—tr-aed-—myaraEs] sai d one side; and  WHAT VEE CLAFM—+S: -

sai d react Bt htes with said

i ncl udi ng, i @r menber so as to appl y mm mnm 3@;

housi ng, % %mg y passage defined in oppositidn to thesi uence
of -sai d bijagi n W|th| ai d housing and having an access neans when
Sai d reacti -~ et g 110 opening at one end thereof, a carrier
menber  urjged agal nst said _gne side, at |east during nmounted within

sai d passag® rection dfiadineiahé brupOdire2fios shahgkirdthbir fstationire sai d
towards and .away from one side of said passage. passage, a sharpening

devi ce mount ed on stored\apdhnotéced @a bisaking pointy wherg therpiselionp@tion ds citai d
carrier at a position_adjacent said open- wherein said reaction nenber is
pivotally 115 i i§ and bei ng operable to engage a cutting nmounted on
said carrier nmenber for nove- edge of a knife blade |ocated within said
ment about an axp)s Wﬁi]le!l furls 4B tRAeh SR Of the bord2$Bet@8en ﬁae(inxem #3Weg neans
urging said wardly ‘of said reaction nenber part, and said carrier
towards sai d one si desush s is oalmdauadancpafﬂheilmgthmsécbusecbrm theeshold f r ont
end por- 55 tain pressure between said.sharpening device tion of said
carrier menber and sal3P e Rixcleonneshonis bl 5 knife bl ade | ocated within

sai d passage. of the passage; at |east when said carrier 2. A knife
scabbard accor diél)g t 0nGl B ahoan?BHﬁrstégﬁ ) BhcPo) Bole Fﬁr'aférima ich is the
wherein said carrier rrenber rear 3 extrene posftion of the carrier
menber in port i orelgments abi helenginptopethert 0 sai d housing its novenent
towards said one side of the 60 at a position renote from said access
openi ng, passage. 125 sai d pivotal
connection having its axis extend- 8. A knife scabbard according to
claim?7 ing transverse to said passage to allow said when appended to

claimb5 threugh i : i nd

wher ei n sai% gui eﬁlls?g]rag énc 04 %n:egéféﬁ ee[]S &%’E%&mﬁ& Qﬁer@fn"tﬁ&éqxﬁagé!‘@lﬁﬂéné
that are below a required minimum size and/or are not carrying any significant
information are discarded, preferably immediately, thus omitting background

noise in the image and keeping the number of image elements low.

6. Method as in any one of the preceding claims, wherein said feature extraction
from each image element is in most cases performed immediately during the

segmentation process.

7. Method as in claim 6, wherein neighborhood and local features are calculated,
said neighborhood feature values describing the relationship between the single
image element and its neighboring image elements, said local feature values

describing properties of the image element itself.

8. Method as in claim 7, wherein as a neighborhood feature value the number of

neighbored image elements in a specific direction is calculated which in
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7 tof tne housing  quntil the pivot ri)ﬂ froma wall
of said papsho@ QUL ore | i nt Mmﬂﬁm\?ﬁby our nal
recesses 1. | i Yooy g iy

side’t her epf]

he forego-ilﬁgf- 3. A knife scabbard according
ferred const’ruction can be altered sub-

wher ei n sai & pr vot connecti on between said 5 stantially

w t hout departing from the scope carrier nenper and sai d houysing includes
& - combipation; Witk seungtofpnly e angs ¢lemeatsgyingnearly the same
part-cylindrical.,l] r . SAl ri clainms. For
exanpl e, the p?%éh&ggﬁee%sy%ng§%ﬁg%§rﬂgﬁ%d& t'endi ng transverse thereof,
and 70 take any one of nunmerous forns such as one at | east
one recess fornmed within said housing or nore coil springs,

an air bag, a counter- and being open in a direction away fromsaid

10 weight, magnetic means, or hydraulic nmeapns. one side of the passage;
said rib Pei ngMethodas mclam?or:ﬁrwh%mwé?caf %@%Vﬂ%ﬁwwcsléulﬁﬁdm ed for
rel easably retained in said recess by the | i near novenent

I nstead of pivo SfEBbeing! | | h’?%%rﬁﬁﬁ' said 75
and simlar c%ﬁél}sgg\rfat | gklng$4a§88%egé ng%g%% ?gi; er J|§eslga apted to
be wi thdrawn the number of backgraumbpixely inle victangulanareadésctibed ynthiepeni ng  out

of said housing through said _access qpen- . . 15 device may be fixed
agai nst movenenMaKEu Qomm%ae vertiral extegsions of the fHgageslement,gndlof; g
tive to the carried if so desired, in which recess. event

the car rier mays tthekiipreatpoRJertlaPld horthondhl ickiSn BERBIAAL AT i ng to

any pre- 80 shar peni ng el enents ar peni ng
cedi ng cl ai m weragemusiberlofsdhangmsibetveped dnighcand low intensities for the specific

direction and describing the number of line parts belonging to an image element,

and/or

an aspect ratio feature being the quotient of the width and the height of the

envelope of an image element.

10.  Method as in claim 7, 8 or 9, wherein each local feature value has a
corresponding neighborhood feature value equivalent said equivalent being
calculated as the average of the local feature values from each image element
inside a region given by a fixed radius, said calculated feature values being
weighted by their specific distances.

11.  Method as in any one of the preceding claims, wherein the classification step is
performed with an artificial neural network, preferably a multi-layer feed

forward net.



device. RE?LA@EM}M ST, i mounted on & front end
porron LS au 8 20 o oh e ™ P IR NG . ..

is. that ressure is.cond ledge of a kpjEe bl ade ingerfed bet ween *sai d
ti-nual l'y pplled betmeen t e knife blade and one side of the passage and
said carr t he shar peni ng device, and that
pressure can- ber and guide nmeans is located within said

not be el gased Mg 2 193éng8ﬂé Olth@bieBdifg claRAS SABRIRH AREhssHRIHoROEHS S
opening and is he knife as in the case of constructions
operative to m diefeatore wlvesaf eathxmaggelnmem are fed into an artificiakreugal dethg  to

(iur272af7(izes'i: SOWG ch{fgcatl on nt of éﬁa fe%@'g@?ggae\lf Ig:ea,ltnﬁ1 t%etctytgesal d
90 &k, fEpuRls A knife
scabbard according tgx?ggwﬂétﬁ&etﬂénh&é it for'thR nount i ngt ﬁd?ﬁlomgﬁcg? peni ng
devi ce enabl es spdetficetlass. sai d- gui de neans includes two 30
production of a constant cutting angle or a laterally spaced guide
surfaces, each of which double cutting angle, as desired. Still further,
is located on a respective side of a knife bl ade t he
renovability of the carrier greatly facili- |located within said passage,

and said s : i ce such
as faces gxt en%i % Htalngppe o%tﬁ@%&%ﬁihg lﬁs? ﬂ;?fku?hﬂ%ﬁdﬂ%sﬁﬁc%ﬂ?@pl acenent
of the sharpeni Rgingay aftfficial neural ndtWoik paidg mﬁluph:emﬁ itsiptobalsttitywaless fors at
any 35 Finally, is to be understood that various tine

| ocat ed bet ween eackiithage pha@egclass presented during trainingof theyppyral REBWITK &8 i ons

and/ or additions scabbard a Ldin

may be int roducfﬁlﬁulf"ﬁfibél%e 8@’?} WF?}@?F}&}R ?%%&}F’ﬁg %]%3‘13 ls&;loged 0ﬁetgereacti on
menber is 100  with the image elerAéHl féy ARSI Sing fwHRsySedtgRide Ul ¥toftdS -

| ocated within said passage and has a part cribed w thout
departing from classes sightcdbeafocumentpiagts hkeimsﬂestamas,cslgmmm tlendvrittepafr and

40 the invention aa deflned by the appended said carrier nenber for
engagenent by a printe cl ai ns.

knife blade inserted into said passage between

said carrier nenber and said one side and 105

to be thereby urged agai nst said one side; and

14.  Method as in claim 12 or 13, wherein said classification step is repeated several

times, preferably until a stable result is achieved.

15.  Method as in claim 12, 13 or 14, wherein a feedback is incorporated by using a
known probability value of a specific class membership for each image element
as an additional feature value, preferably by calculating the average value of the
probability values for a specific class from each image element inside a region
given by a fixed radius, these feature values also feeding into said neural

network for further improving the recognition rate.

16. Method as in any one of the claims 11 to 15, wherein classified image elements

are grouped together into clusters of corresponding image elements, said



T WHAT VE JRA (RENT SHEE sai d reacti _rr;mmmes
; 14 A knife scabbard incl udi j@l’g

| rier
menber sofaj ce thereto h M"m,”m[
; n oppositiomM-to the influence of

recei vi ng} "safd %i asi ng

45, withif datd-hoostAg-andihavi ng an access neans when said reaction
menber part is 110 , opening at one end thereof, a carrier
menber urged—agatnst—Sai d one side, at |east during nount ed
within said pasgpigidgheiNPVREE preferably oh ahfolmaRtregdiak sie] poskivnfe bl ade
rnto said . towards and away from one side of said passage.
passage, a shar pssociatpddeatuess valsent ed on 7. A knife scabbard according to
cl aim 6, 50 said carrier at a position adjacent said open-
wherein said reaction menber is pivotally -115 ing and bei ng

operable to engage a cutting nounted on said carrier nmenber for nove-
edge of a knife blade |ocated within said nent about an axis which is

| ocated rear- pPaM&AGELas MMy obb 851hB PreceBiRB Tlaithe) ivtireif Befbre MdcHing of said
reacti on nenber part, and Said carrier towards said one side
so as to main- upwanted smage elepenss,dhoretelvmmamtsart chacked fof iptersections wih 55
tain pressure between sai.d shar en%n devi,ce tion of said carrier nenber
and sai d one si QHher ipage elements not to cgﬂ'ﬂ‘aveg' knife blade | ocated wi thin said
passage. of the passage; at |east when said carrier 2. A
kni fe scabbard according to claim 1, nenber is in a rest position, which
is the wherein said carrier nmenber has a rear end extrene
position of the carrier menber in portion pivotally connected
to sai d housi ng Méthed avinariamt 17, swhereiks the piait of mdersecting dmagdhelements is 60 at
a position renote fr sai d access opening, ssage. . .

125 replacesl by RHSRGEF OF BT BBECCRICtHERIY By 1o B0 infsrsectipheid. the g A
kni fe scabbard ' : i ¥ . aid
passage (o al | o Earduirtdtiels Rede pat of pne of the pot Blr A1 MHEEE ekt
carrier nmenber to be pivoted towards and wherein said guide surfaces are
defi ned by

19.  Method for removing unwanted information, lines or printed characters from

documents prior to character recognition of written information, comprising the

steps of:
1) segmentation of an image info image elements by

searching each image element to determine if it comprises more than one
image element by scanning a pixel array in a horizontal and a vertical
direction, and identifying a common border between two parallel pixel

runs, said common border having a length below a threshold value; and

cutting a connection between said two parallel runs at said common
border to break an image element having said common border into

several image elements;
2) extraction of feature information from each image element;

3) classification of each of the image elements;



REPLACEMENT SHEET "
8 redp cty e"pwt | de portions of lsg?g Sggummmmﬂ‘!}mwmt“
access opdni ngém. ’rja tion menber, said side po s beimgs saird rib

i s disengdgdd_from said.rgcdss. | at-&¥-al | y spaced to forma guide sl ot

t here- 117 A knife scabljard according to any bet ween and each is
pirvot al | y connect-ed—to——prereding claim wherein said sharpening 655 a
respective side wall of said carrier nem device includes a support bl ock
mount ed on der, aemowdioflthosamagerelenmiewhiph ate dlassificdas unwantdd carri er
renber for pivotal mpvenent .. extendi bet ween. and interconnecting
about an axis extendi m%yg?wdw%%gﬁmwf%%cem end sections of
said side portions passage and transverse to the direction of | ocat ed
renote from sai dypi v%@de Recddi SRE tof it mer menber, and
70 10 thereof. %) SSRER ﬂlﬁgﬁn&é&y_ foP sgg?cp nilrt{nd{:;1 el enent s
carried by said support 9. A knife scabbard including; a hollow

bl ock for engagi ng with and sharpening the housi ng; an el ongate knife
recei ving passage cutting edge of a knife blade; and stop neans

defined wthin i ougsi and having an, is provided to l.imt the degree
of pivotal 2. eboditpimoltvhetern e iomes clREPis RS & belng AT Csa d
support bl ock relati Iﬁmg; L1 menber | ocated within
said said carrﬁig?‘ﬁhrrlgﬁtgfezrg arJ&s%éa%c?ége ngoﬁﬂg\%% a rear end portion 12.
A kni fe scabbard according to claim 11, pivotally connected to said
housing at a posi- wherein said stop neans includes a |eaf spring

tion renote from said access opening, said dependent from said support
bl ock, and

2%. Method as in claim 19, wherein said feature extraction from each image element

is performed during the segmentation process.

22.  Method as in claim 21, wherein neighborhood and local features are calculated,
said neighborhood feature values describing the relationship between the singie
image element and its neighboring image elements, said local feature values

describing properties of the image element itself.

23.  Method as in claim 22, wherein as a neighborhood feature value the number of
neighbored image elements in a specific direction is calculated in combination
with counts of only those image elements having nearly the same size

properties.

24.  Method as in claim 22, wherein as local feature value there is calculated a
density feature being the ratio between the number of foreground pixels and the
number of background pixels in a rectangular area described by the maximum

horizontal and vertical extensions of the image element.
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Br1'ng 1ts axi s ext endi ng palr of reaction

pi vot a g1 [

forne t fansverse to sai d passage tonammtm‘anﬂwggm\ser
menber d{apart in the carrier ne i

t owar d | ongi tudilngl direction of -Ifat member; safd® =~ away froma

Sal d passade; a |eaf spring engaging a respective said
reacti sharpeningsdevi ce nounted on a front end surface in each of
the extreme pivotal posi- portion of said carrier menber for engage-
tions of s&i5d suigbod abinaddiny 22, atherein tashdadatifeaBie 28ue hasa coyprespoodingi ng edge
of “a knife blade . carcie menber . .. Jnserted.into.sai d passage between
a4 vl | 13 Reigh oo falaaa caurlr iy A CapyAent b e or
menber; biasing { i i I ced side
a@ﬁ%ﬁ%o%g g)ocapfeﬁﬁﬁéj{rélﬂescﬂr&lh ?}ch"ﬁlgo 3 bl%gieﬁi fiside %ﬁ%ﬁ@

ing said carrier er about 1ts pivot wa sald carrier er define
a guide t owaggiven byad filkedarhdius, ¥l aloutatdd featard vahresbeingsweightpdbg dgir bet ween
themfor maintaining a 90 30 naintain pressure between said sharpening
knife blade in §H‘Efé§‘éﬁ‘ls?a&933+ ongi t udi nal align-- devi ce and a knife bl ade
| ocated within said nent with said sharpeni ng devi ce. passage; a
reaction nenber pivotally 14. A knife scabbard according to any
nmounted on said carrier nenber and having preceding claim wherein said
housing is a reaction part interposed between said front rel easably
connect abl @6t 0 Mehodis inGlaal % wWhigreiP Al dadifiRation sep die featutt alies iofr

menber and said a sloping abutnent surface agr ovi ded adj acent passage

wal | and | ocat eda¢himage glepnent arefed inte an artificiab pepraknesaveighied intergallin éndei ng

pi votal nounting_ g id t{ an. menber . cooper e W t.h.. enent ary
surface of %P °F‘8’3‘§{S %@Zﬁ%daggmggar‘??u_eerl_n&?g?@gr&?ﬁ? Pﬁ\g’nbé%{}lg' o_(\fgvgﬂ?:@e unting
pl.ate, and a detiﬁxﬁgeﬂ@ﬁibﬁrforthatfeﬁﬁﬁemabésl&!bnfgttbﬁ_sﬁbdiﬁé@iassﬁm s of said
reaction flexibly attached to the front end of said 100 40 nenber bei ng

substantially parallel to the housing for snap engagenment with a part
pivotal axis of said carrier nenber, and said attached to said nounting
pl ate. reaction part slidably engages sai d passage 15. A knife

soabbard o0 885 Bt ity A R Al SR e 57 ¢
image element using an artificial neural network having multiple outputs,
probability values for each image element class presented to said neural network
during training of said neural network, and paid probability values of the class
membership of each image element is stored together with the image element
for further processing, whereby recognized and stored classes are document

parts.

28.  Method as in claim 26, wherein said classification step is repeated until a stable

result is achieved.

29.  Method as in claim 26, wherein a feedback is incorporated by using a known
probability value of a specific class membership for each image element as an

additional feature value, by calculating the average value of the probability



" passage \vedisd i M350 (knife blade substantially -a "’!# fhl"! l’bed
.Wth 10% sai d passage; and a pair of gu wWo

Fi gures bm surfaces forned on said reaction nenber
panyi ng R hdi ng bet weernlsai d reaction part and the 16. A
knife . con- pi votal nounting of the reaction

menber, Icled.. altane ed and adapted to function and being spaced to
provi de lateral support subst antially as herein described with 110 50
for a knife bl asauesforaisperifihclassfesmesch image elemenf insida@aegion Eivgnbps 11 and

1Z of the accom panyi ng

dr awi ngs. fixed radius, these @E‘é‘%‘éarh&?sé}?&f?‘iﬂ‘%m%s%l Beytplgpetworkg 7~ A knife
scabbard havi ng parts con- wherei n sai d pivotal connection between said
structed, arranged and adapted to function carrier nmenber and said

housi ng i ncludes a substantially as herein described wth 115
part-cylindrical rib formed on said carrier reference to Figures 13 and 14
of the acca SMethmiﬁsein clamm 26x wherdinngdassified Smegeselembmits aref grogped\togegher

dr awi ngs. and | east one r cess formed withjn said housi ng and
bei ng open in a“ﬁ‘? TeTshf comgsponding pppgegtem FoypRgbeing basedagm sai d
passage wal | ; gents, ably
retained in sal %ﬁg%&@ﬁé@l nf Sggggr%ikﬁergﬁgaéﬁﬁogglgeﬁa y PI ace, 60

of said biasing neans; and said carrier nmem London, EC N 6SN.
ber is adapted to be wi t hdrawn out of said Agent s for the

Appl i cants. Printed for Her Majesty's Stationery Office, by the
Courier Press, Leam ngton_ Spa, 1973 Publ i shed by The Patent O fice

25 Sout hanpton Blfthas 4848 claigi9e Whetpinheforayemeying pnwanted image elements,
whi ch copi es maﬁ'xogg el%ﬂxteﬂ{s%tgchecked for intersections with other image elements not to be

removed.

32. Method as in claim 31, wherein a pair of intersecting image elements is replaced
by a number of now image elements having no intersection, and the intersecting

area itself is made part of one of the pair of original image elements.
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METHOD FOR IMAGE SEGMENTATION AND CLASSIFICATION
OF IMAGE ELEMENTS FOR DOCUMENT PROCESSING

ABSTRACT

A method to segment, classify and clean an image is presented. It may be used in
applications which have image data as their input that contains different classes of
elements (411, 412, 413). The method will find, separate and classify those elements.
Only significant elements must be kept for further processing and thus the amount of

processed data may be significantly reduced.

Fig. 4



