1 DESCRI PTI ON | MAGE PROCESSI NG APPARATUS, | MAGE
PROCESSI NG METHOD, | MAGE | NPUT DEVI CE AND | MAGE

I NPUT/ QUTPUT DEVI CE TECHNI CAL FI ELD [ 0001] The
present invention relates to an inage input device
including an image pickup function, an inmage

i nput/ out put device includi;ng an i mage di spl ay
function and an image pickup function, and an i nage
processi ng apparatus and an i nmage processing nethod
applied to a | abeli ngppsogessioNd such an image i nput
devi ce or such an inage input/output device.
BACKGROUND ART [ 0002] Sone inmage displays include
touch panels. Types of touch panels include an
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capaci tance. For exanple, in the optical type touch
panel, an image is displayed on a display surface
t hereof by nodulating light froma backlight in a
TECHENIGAd- & al element, and light enitted fromthe
di splay surface and then reflected froma proximty
[0004bj 'Ehﬁ Prait iavensiohorlptrs tosan Bgasicvieputbgevideotnohdarpin age
el enents arranged on the display surface so as to
pickutefuectiort, e ippagd inporiowputtdeeick iedudihg bl Enagerdispiay fuiction and
obj ect. Patent Docunent 1 discloses such an inmage
- an intHgB Pickyip it Sl BYimadk pedRsaih é(tfi)af’a@&seﬁﬁ AAQRIHTE Blockssing
[

i ncludes a display section including a display neans
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pi cking up an i mage of an object".
inpuf? +3R@pt i cal type touch panel detects a plurality
of "points, in some

BACKGROUND ART

[0002] Some image displays include touch papels. Types of touch panels include an
optical type touch panel optically detecting a finger or the like in addition to a
resistance type touch panel using a change in electrical resistance and a capacitance
type touch panel using a change in capacitance. Fof example, in the optical type touch
panel, an image is displayed on a display surface thereof by modulating light from a
backlight in a liquid crystal element, and light emitted from the display surface and
then reﬂected. from a proximity object such as a finger is received by photoreception
elements arranged on the display surface so as to detect the position or the like of the
proximity object. Patent Document 1 discloses such an image display. The display
disclosed in Patent Document 1 includes a display section including a display meaﬁs
for displaying an image and an image-pickup means for picking up an image of an

object.



cases, a process of providing an identification
nunber to each connected region considered as one
set of points is perforned on data captured as an
i mage from photoreception elenents (for exanple,
refer to Patent Docunent 2). Such a process is
called a | abeling process. ,[0004] [Rel ated art
docunents] [ Patent Docune@t] [ Pat ent Docunent 11
Japanese Unexam ned Patent Application Publication
: z ] ot
[000¥9P V\%lekucl}ggt%éﬁce{l Eg&pﬁei{&g% : ShTeREecK]a %‘l?x%%’iﬂﬁ%@p%%}gz in some

Unexam ned Pa t on Publica

6 = OF TH =NT]I 0Q05] Ho in.
b e R N
con i ot o L TR o B ey B e om

the | abel ing process is perforned based on the )
photoragentioielemenys (for pemanle,reter ¢ Patentddequment £). $ech a process is
performa real-time process on data obtained from
callagrpdpbalmgdsedesh el enents, and it is desirable to
achi eve a higher speed of a |abeling process. [0006]
[000%hé¢Rplatedent ddecnments] on i s made to sol ve the
above-described issue, and it is an object of the
[PatémPmietunemtjt 0 provi de an i mage processi ng apparat us
and an i mage processing nethod which are allowed to
[Pai@t DRMB et NI BRhcRNSRKaRincd Fathe | Applcdiond@BScationalo. 2004-
ever before, and an inmge i nput device and an i nage
12737mput / out put device which includes such an inmage
processi ng apparatus. [0007] An inage processing
[PatéH PRI AR fJ a%}gr?esé ERLh QB4 'l’@ﬁelny gﬁﬁl‘ic&fﬁoﬁ %@ﬁéﬁl%n No, 2002-
sect1on perfofrmng sequential scanhing on piIXxel's I
16mﬁ2 i mge represented by binarized pixel data; and an
I'nformati on obtaining section performng a process so
that during the sequential scanning on the pixels,
while | abel information representing an

DISCLOSURE OF THE INVENTION

[0005} However, in a Iabeling process in related art in Patent Document 2 or the like,
two-dimensional data as a labeling image is temporarily stored in a frame memory, and
the labeling process is performed based on the labeling image. Therefore, it is difficult
to perform a real-time process on data obtained from photoreception elements, and it is
desirable to achieve a higher speed of a labeling process.

[0006] The present invention is made to solve the above-described issue, and it is an
object of the invention to provide an image processing apparatus and an image
processing method which are allowed to achieve a higher speed of a labeling process
than ever before, and an image input device and an image input/output device which
mncludes such an image processing apparatus.

[0007] An image processing apparatus of the invention includes: a scanning section



identification nunber for each connected region in
the image is, as occasion arises, allocated to a
target pixel based on values of pixel data of the
target pixel and neighboring pixels thereof,
position informati on and area information for each
connected region correspondlng to each | abe

i nformation are updated as occasion arises, and

t hereby acquisition of the |abel |nfornation t he
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set of point 00 8] ocessi ng net hod
sequpigly SCATRAEh (b Aqseﬁ%fnﬁﬂwaaﬁe grgentmg  an
anni ng pi xel |n an i mage represented by
idenfjfigation Otﬁafi%ll cRfd epnngeied BReRgTy hilgimage g5, RERssagpn arises,
that during the sequential scanning on the pixels,
alloggfeid) 0 poiBrget ipivfedrimsed on valegsr @%@meP igteanf the target pixel and
i dentification nunber for each connected region in
neighbrgingnairelsi sheras, sitimsi orforaratioes andaldrexc atfedmationa for cach
target pixel based on values of pixel data of the
conrfeated atgiopi coedespundinpeiog bvhr labgl Piforelasioh hes @dliated as occasion
position information and area information for each

ariseB OAIEHERYY [20hiSifiof VT1tRS RGBHInTgiPoR 2GR doafhih mformatlon and
i nformati on are updated as occasion arises, and

the LIRETERY¥MACH Db AR Who%hﬁniﬁéb%l chiid 1% eQ[aBﬁ ldmy r#la'gon of the

pOSItIOﬂ |nfornat|on an € area ornatlo
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sequentla scan

ntion in Iud S: an |nput panel |nclud|ng a
t0b6$mﬁgﬁegﬁs8waﬁﬁ8fgwg eption elenents arranged al ong
pi ckup surface _to recejve ght refl ected

e
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performng. 4 sequenti al scannlng on pixels in a
scanping P JUXRY imey Enagepicrs st by pinsiired: Pxelddgsi.eald ngsforming a
the picked-up inmage being obtai ned based on
_procg 6o dhadobpinigdhe sequratial Scaning e thy ipotety; edeletlabnh information
el enents; an information obtaining section performng
repreacrpingcas Blesfi¢atian number for each connected region in the image is, as
occasion arises, allocated fo a target pixel based on values of pixel data of the target
pixel and neighboring pixels thereof, position information and area information for
each connected region corresponding to each label information are updated as occasion
arises, and thereby acquisition of the label information, the position information and
the area information about the whole image is completed on completion of the
sequential scanning,
[0009] An image input device of the invention includes: an input panel including a

plurality of photoreception elements arranged along an image pickup surface to receive

light reflected from an external proximity object; a scanning scction performing



during the sequential scanning on the pixels, while
| abel information representing an identification
nunber for each connected region in the picked-up
image is, as occasion arises, allocated to a target
pi xel based on val ues of pixel data of the target
pi xel and nei ghboring pix%Is t hereof, position
information and area information for each connected
regi on corresponding to each |abel information are
WRREALEANES QEHRSE Ha pRELESS imBRLhRELARYLAGAR: At dat
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.. the area information obtained by the information )
idenfii¢ationinymbetor icash cqrmedief regign ysthe pigkedup HBELY is1aSRFEasion

_ device of the invention includes: an input/output

arisepadl icated ¢¢ adarggt pixpl based onyabiks df sipkhgate o€ thentarget pixel and
arranged along a display surface to display an inage

neigh@sed pixeln tharade wisyioal idodhaiopl amdlarday offrmation for each
phot oreception el enents arranged al ong the display
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proximty object; a scanning section perform ng
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represented by binarized pixel data, the picked-up

the o o A Aol e O IR BLSERRIC, SRS of

L sectipn performng a pr.ocess.so that .
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imge. is, as occasion_ arises, allocated to a target

. the labey apfoggation. dhe Dagitiers ingprmsation; and) the greg igforpagon @g@@ted by

_pi xel ~and nei ghboring pixels thereof, position

the infpfrastiparabemniagdectivtea i nformation for each connected
regi on corresponding to each | abel information are

[001@pdatiest mmgodomsiompurdeses,ofahe inleatiebyndedpsi s inpmroutput
of the | abel information, the

panel including a plurality of display elements arranged along a display surface to

display an image based on an image signal and a pluraiity of photoreception elements
arranged along the display surface to receive light reflected from an external proximity
object; a scanming section performing sequential scanning on pixels in a picked-up
image represented by binarized pixel data, the picked-up image being obtained based
on photoreception signals from the photoreception elements; an information obtaining
section performing a process so that during the sequential scanning on the pixels, while
label information representing an identification number for each connected region in

the picked-up image is, as occasion arises, allocated to a target pixel based on values of



position information and the area information about

t he whol e picked-up image is conpleted on conpletion

of the sequential scanning; and a position detection

section obtaining information about one or nore of

the position, shape and size of the externa

proximty object based on %@e | abel information, the

position informati on and the area infornmation

obt ai ned by the information obtaining section. [0011]
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f.irst.sensor electrode and a second el ectrode which
posifion, SHoTBHGE £ B6raoh AEDTCR o it SR PORHEIPRGe s
tge second substrate is depressed and detecting a )
complglidaas empetion plothe Feqpgniiak ¥aphias: Fdos peditien detection section
corresponding to the position of an externa
obtapirsinfermpation peaitt oby odstose of the pasitiohesheee 4ml izt @fithé akternal
caused by contact between the first sensor el ectrode
proxanily phiectslesehadn tielaberinfirmation dix pasithaainfirngtiseatd dr arca
perform ng sequential scanning on pixels in an inmage
informepior bnied Hythdiniamized obtathg datian. t he i mage being
obt ai ned based on photoreception signals fromthe
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arises, and thereby acquisition of the |abe
secoRch fSEPFHEG dh depreesedpand tdegastingfadepmerssa pasitianhef dheasecond
i nformati on about the whole image is conpl eted on
subsaenpbetipondiof t¢ e segfirentf & estemahprogimignabjactinsdditaing a
detecti on section obtaining _
change in potential caused by contact between the first sensor electrode and the second

sensor electrode; a scanning section performing sequential scanning on pixels in an
image represented- by binarized pixel data, the image being obtained based on
photoreception signals from the photoreception elements; an information obtaining
section performing a process so that during the sequential scanning on the pixels, while
label information representing an identification number for each connected region in
the image is, as occasion arises, allocated to a target pixel based on values of pixel data
of the target pixel and neighboring pixels thereof, position information and area

information for each connected region corresponding to each label information are



i nformati on about one or nore of the position, shape
and size of the external proximty object based on

the | abel information, the position information and

the area information obtained by the information
obt ai ni ng section. [0012] In the imge processing

appar atus, the inage proce§§ing nmet hod, the inmge

i nput device and the inage I nput/out put devices of

the invention, sequential scanning is performed on
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informipsipe obitsgeditystie pdsintdtion obtaniiog satioon and t he
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neighiorige apizglst Hicgeor, POsigRt INPTEKoR agnsd e nfpuealiops for each
pi xel data of the target pixel and nei ghboring pixels
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| abel
information and the above-described area information about the whole image is

completed on completion of such sequential scanning. In other words, unlike related
art, it is not necessary to form a labeling image, and label information and the like
about the whole image are obtained by one sequential scanning process.

[0013] According to the image processing apparatus, the image processing method,
the image input device and the image input/output devices of the invention, sequential
scanning 1is performed on pixels in an image represented by binarized pixel data, and
during sequential scanning, while label information representing an identification

number for each connected region in the image is, as occasion arises, allocated to a



i nformati on, the above-described position informtion
and the above-described area information about the
whol e i mage are obtai nabl e by one sequential scanning
process. Therefore, a higher speed of a |abeling
process than ever before is achievable. BRI EF
DESCRI PTI ON OF THE DRAW [0014] [FIG 1] FIG 1l is
a block diagramillustrating a configuration of an

i mage input/output device according to a first

targ@crgﬂﬁ’gi BRad oﬁfvatdéﬁ of DR ldaor thE Itg‘ge%éixl ;%d geiél’?bo?ing pixels

bl'ock diagramillustrating a nore~spec

nf | ti -1 h [ e. i-nput./ out put device i
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of a.part of. an i.nput/output panel. [FIG 4] FIG 4
corpSpORUigE 0GP PSP R TP AP UASHoASe OO eSS, S0 label
. ~configuration of a |abeling process section in FIG
informatiopy” ge goverdesertbed pogitwr HafarmpEoN, pady thy phesterdsssrihgd arca
. . an exanple of binarized data, a line buffer, an
mforggppioasbo the whelp wmenge taropkikinkbie biyreae iseqnenteldschnming process.

| abeling process of the first enbodinment. [FIG 6]
Theefo®:, athiglser apdddot adalaaling prodebrethui ovee befoags aphiecgssi ng

by an image input/output device. [FIG 7] FIG 7 is

a flowchart illustrating the details of the |abeling

process of the first enbodinment. [FIG 8] FIG 8 is

BRIBF PHSETRPTIONIGWTHE DRASWINGS ng details of the
| abel i ng process of the first enbodinent. 8 [FIG

[0019] A& 1P &, a %?gﬁ]%eﬁ 6 %ﬁmﬁs%}igﬁ%hﬁéﬂgﬁi@@%gn image

details of the el 1 ng process oW n
oo AR BB F TS
[FIGQ 2] FIG. 2 is a block diagram illustrating a more specific configuration of the
1mage input/output device in FIG. 1.
[FIG. 3] FIG. 3 is an eniarged sectional view of a part of an input/output panel.
[FIG. 4] FIG. 4 is a block diagram illustrating a more specific configuration of a
labeling process section ih FIG. 1.
[FIG. 5] FIG. 5 is a schematic view illustrating an example of binarized data, a line
buifer, an address list and additional information used in a labeling process of the first
embodiment.
[FIG. 6] FIG. 6 is a flow chart of the whole image processing by an image
mput/output device.
[FIG. 7] FIG. 7 is a flow chart illustrating the details of the labeling process of the first
embodiment.

[FIG. 8] FIG. 8 is a schematic view for describing details of the labeling process of the

first embodiment,



[FIG | I] FIG 11 is a schematic view for
describing the details of the | abeling process
following FIG 10. [FIG 12] FIG 12 is a schematic
view for describing the details of the | abeling
process followwing FIG 11. [FIG 13] FIG 13 is a
schematic view for describing the details of the

| abeling process following FIG 12. [FIG 14] FIG
14 is a schematic view for describing the details of

[FIC%@% i’ﬁipej isrhgso%r%ﬁ&cs Siew O i 1@%};51519(16&3@%; ﬁg ﬁleﬁ%be]ﬁ%]g process

sascermlcwew escri

det a f the | abeling process following FIG 14.
follc[ @é}o FIG 16 is a schematic view for describing

[FIéIQS] %E%}Gé %—fx]ogcp%r%gm!l%g% ongeégtﬁiglﬁg ecde\t,ardg\;g%%labelmg process
descrlblng the details of the |abeling process

follpgpg Bl FIG 16. [FIG 18] FIG 18 is a schematic
view for describing the details of the |abeling

[FIGpA bL &36. 1 ¥ isld sshmaicrvigy fardesprihigg theajet#ls @f thiedabading process
schematic view for describing the details of the

folldvabeFIthg Oprocess following FIG 18. [FIG 20] FIG
20 is a schematic view for describing the details of

[FIG. he] Fabeld Re phaaaisvieidbl dstiteing te deldils of ihd IkbdBngdtocess
-] FIG 21 is a schematic view for describing the

follokgh@rics 19f the | abeling process followi ng FIG 20.
[FIG 22] FIG 22 is a schematic view for describing

[FIGI2 ?_?} ge5a19 8 2Qhnddigid ﬁpv%lfbp&saﬁlﬂﬁg 8% debQs! o(f\fﬂqubéﬁng‘process
following FIG. 12.
[FIG. 14] FIG. 14 is a schematic view for describing the details of the labeling process
following FiG. 13.
[FIG. 15] FIG. 14 is a schematic view for describing the details of the labeling process
following FIG. 14.
{FI1G. 16] FIG. 16 is a schematic view for describing the details of the labeling process
following FIG. 15.
[FIG. 17] FIG. 17 is a schematic view for describing the detaiis of the labeling process
following FIG. 16.
[FIG. 18] -FIG. 18 is a schematic view for describing the details of the labeling process
following FIG. 17.
[F1G. 19] FIG. 19 is a schematic view for describing the details of the labeling proéess
following FIG. 18.
[FIG. 20] FIG. 20 is a schematic view for describing the details of the labeling process

following FIG. 19,



[FIG 23] FIG 23 is a schematic view for describing
the details of the |labeling process following FIG
22. [FIG 24] FIG 24 is a block diagramillustrating
a specific configuration of a |abeling process
section according to a second enbodinent. [FIG 25]
FIG 25 is a schematic vie\glllustrating an exanpl e
of binarized data, a line “buffer, additional

i nformati on and free address |nformation used in a

[FId. QGF |FI@921pfs%Cs%ﬁ§mat@g VlEquffé‘sst > agl it et Q)tfthé Ei%éﬁnﬁﬁ)%cess

is a flow chart

£ process of the second enbodi rrent. [FIG 27]
fond&ﬁ%%@/gzos a flowchart illustrati ng the details of

ik 58 Bl 29 RESERS ol b gcaneR I BRI T rces

vi.e r,,describing details of the |abeling process
f°11°8‘flnmﬁ‘£2§econd embodiment. [FIG 29] FIG 29 is a
emati c view for describing the details of the

[FIG a%b Flig2Jpis geeBematicoTipwipidesriitang te, defals of tgopbeting process
30 is a schematic view for describing the details of :

follovheg FEbERi ng process following FIG 29. [FIG 31]
FIG 31 is a schematic view for describing the

[FIGde# piFlS. f istdisiotlabrktangiljmsoaagsa speolficaonfiguttiéa o8 1abeling
[FIG 32] FIG 32 is a schematic view for describing

procéR3QeclRiaict&dic b Reet@aaimbddimencess 10 fol | ow ng
FIG 31. [FIG 33] FIG 33 is a schematic view for

[F1cd §§]|° el ﬁglstark%hgx%ﬁﬁé e %g%ﬁ%kélﬁ?l@@f% ed data, a line
follTowng FIG 32. [FIG 34 S a sc

buffééi? %%ﬁéé@fal ﬂﬁ§ﬁﬁz{t&)'nnzg1dt i?@e ﬁﬁtr&' l]ﬁfo%aﬁolﬂeusegqg a lgt%hng process
of the second embodiment.

[FIG. 26] FIG. 26 is a flow chart illustrating details of the labeling process of the
second embodiment.

[FIG. 27] FIG. 27 1s a flow chart illustrating the details of the labeling process of the
second embodiment following FIG. 26.

[FIG. 28] FIG. 28 is a schematic view for describing details of the labeling process of
the second embodiment.

[FIG. 29] FIG. 29 is a schematic view for rdescribing the details of the labeling process
following FIG. 28.

[FIG. 30] FIG. 30 is a schematic view for describing the details of the labeling process
following FI1G. 29,

[FIG. 31} FIG. 31 1s a schematic view for describing the details of the labeling process
following FIG. 30.

-.[FIG. 32] FIG. 32 1s a schematic view for describing the details of the labeling process



followwng FIG 33. [FIG 35] FIG 35 is a schematic
view for describing the details of the |abeling
process following FIG 34. [FIG 36] FIG 36 is a
schematic view for describing the details of the
| abeling process following FIG 35. [FIG 37] FIG
37 is a schematic view for @fscribing the details of
the | abel i ng process foll% ing FIG 36. [FIG 38]
FIG 38 is a sectional viewillustrating a

folics@nd ERtirati on of an input/output panel according to
a nodification exanple of the invention. BEST MODE(S)
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refepring to the acconpanying drawi ngs. [0016] First
follcfpg bl ot

FIG 1 illustrates a schematic
c L.guration of an i.mage i nput/oytput deyice 1
FIGRED FiPref 18 “ahemali ViER e o fetdiails @Y Bivclpiging process
Moregver, FIG 2 illustrates a specific

folloggng F¥u3at i on of the inmage input/output device
according to the enbodinent. Further, FIG 3

[FIGi B LIBIG- &b dsa achesritiarvisod faratssdrtieg the idetsile bl thepalrdlingfprocess
an input/output panel. As illustrated in FIG 1, the

follomimgEIG. 3gut / out put device 1 according to the
enbodi ment includes a display 10 and an el ectronic

[FIGA8¥] JEI€;. BOAY a 2éhett®itin &idvi €ordieSdibaye e dethile o the 16bhcdipb @Yocess
10 1 ncludes an input/output panel 11, a display

folloSkQRIG. B5OCEssi ng section 12, a photoreception
sighal processing section 13 and an i nmage processing

[FIGP P £89. 574 2 30banded 16 6 A Y ERI0 B0 WheAlbeling process
ﬁﬁb@i°9§ﬁ?5@g nmet hod according to a first enbodi nent of
i .

Q§| nvention is enbodied by the image input/output
{FIGS ggt (r:fﬁg’:e éggéfa&%gg{)ﬁ %Iien\a? rﬁﬁdstrgtri}gg \slimclorllﬁ‘gu?‘at%ns 8f an input/output

panel according to a modification example of the invention.

BEST MODE(S) FOR CARRYING QUT THE INVENTION
[0015] Embodiments of the invention will be described in detail below referring to the
accompanying drawings.
[0016] First Embodiment

FIG. 1 illustrates a schematic configuration of an image input/output device 1
according io a first embodiment of the invention. Moreover, FIG. 2 illustrates a
spectfic configuration of the image input/output device 1 according to the embodiment.
Further, FIG. 3 illustrates an enlarged sectional view of a part of an input/output panel.
As illustrated in FIG. 1, the image input/output device 1 according to the embodiment

includes a display 10 and an electronic device body 20 using the display 10. The



[0017] As illustrated in FIG 2, the input/output
panel 11 is configured of a liquid crystal display
panel in which a plurality of pixels 16 are arranged
inamtrix form and includes display elenments Ila
and phot oreception el enents 1l b. The displ ay

el enments Ila are liquid cr¥ital el ements di spl ayi ng
an i mage such as a graphic character on a

di spl ay surface through the use of light emtted from

disp?ﬁybﬁ)cliﬁl:lluggg zg?ﬁpﬁt/m*t%r tHanélo [ %edlsryh%ﬁmgﬂ?é%c%&%m §fon 12, a

enents 1l exanpl' e ption

phot%Let%p”Et Ja) s@ﬁ%ﬁg ac%sspm ogec%log qes rdea%ellrﬁlal ng:uroce?%n? %ecéls{xlm and

S|gnal I'n Tespon
t he

t l 1
e B35, L ol BB S S T b B G
and then is reflected back froman extern
Procsisyg wegd aesoaipg &y Hrsh gmiodinygeet tﬁl%aa’@@%orbaﬁtembeéleéfby the

the input/output panel 11, and then the
mampwwﬁﬂmpﬁ boéthermbotiiment andowill betasostesesibs ibslow.

signals in response to reception of the reflected
[00117} ghs .illustratekeindriito A, rten inputlopiput pdnict Y1 G comiggured of a liquid
phot oreception elenents | |Ib are arranged in pixels
crysthb dispgratli iveddich ial’plﬁraﬁtyaﬂ@pix[el@ 0b584re Afangdiuata aaetk form,
in FIG. 2 and 3, the input/output panel 11 is

and GRiMided Lﬂ1ﬁﬂa§bk€lenﬂ:h’fsaﬂm aﬂd hBio%o@bthdny elenehis9Nth. The display
em ssi on/ receptl on cel whi ch are separ at e

elenfeﬁf%r@ Iaocﬁ'@ 1R 0RL &ggtapéfle ﬁ{s' cﬁ§ tﬁ% aﬁ%n% iR b¥iphic or a

form bet ween alr o tran par t substrates 0 an

t ' L] ncj
charfller G'E o %Qosﬁf?g? S SR TUBE bt o BiGughe as o
plurallt | receptio | ] CR1 .. CR3, .
light So‘ﬁrce coftta %‘&8‘%@‘{% P J[g gﬁ? gR %é?@?leg‘%oﬁ@epmn
ht em ssio eII onf| ur ed f 12 aljquid
eiem@P St prodied qsrrscw%lg e lgcgicah stgnhe response
light reception cells CR each i ncl ude a
to rasppftQay ek &ist e olbermbotopgyeption Klenphist bihe sesptvieorgliected light
~element 11 b. In addition, in the light reception
whichels| ergited drarhi the dianlg;ligIayend In & wilecingevchdimeam themal
transparent substrate 30 on the backlight side and

proxtrhy phyettanelc epi fiagerdbenahbutibe 96 thasnpud/optpy eaiel 11 gkitthen
LB emtted fromthe backlight fromentering into the

the phb@Rdcep@siefbmerits 4 €b loufpt photoreception signals in response to reception
of the reflected light. In the embodiment, a plurality of the photoreception elements
11b are arrangeci in pixels 16, respectively, in a plane.

[0018] As illustrated in FIGs. 2 and 3, the input/output panel 11 is configured by
arranging a plurality of light emission/reception cells CWR, which are separated from
one another by barrier ribs 32, in a matrix form between a pair of transparent substratés
30 and 31. The hght emussion/reception cells WR include light emission cells CW
(CWI1, CW2, CW3, ..) and a plurality of light reception cells CR (CR1, CR2, CR3, ...)

contained in the light emission cells CW. The light emission cell CW is configured of



t hereby each photoreception elenment PD detects only .
light entering fromthe transparent substrate 31 on.
a side opposite to the backlight side wthout

i nfluence of backlight [ight LB. [0019] The display
signal processing section 21 illustrated in FIG 1 is
a circuit which is connecgﬁd to a fornmer stage of

t he i nput/out put panel 11 d drives the input/output
panel 1 1 so as to display an i nage based on displ ay

2 hcg;?% ﬁraylsJaPQélPLs i diéﬁi%%}.@ﬁ%ﬁdi 12 cll%elggh; 9&%}9@%}5 géylféVCR cach

processing ‘séction 12 Inc

inci@%@%ﬁot&%&:@g}#ﬁg f?e(flgetng{%b ?seyteip%gto%%ep r“ﬂgxrﬁte t“;’f@rs] | ga%dition,

_ scanner : splray™ *si'gnal™dri ver |
o o BT PO 5 TR e

signals oqutputted froma display signal enerati on
Subsgefeﬁ on &@ hgslfﬁggééﬂe@eﬁ é%f‘rlplef:f%%g%@% efers PR so as to prevent
_.display) in a field nenory configured of, for
lightelBngsnigted frpnsitmvbicsiight fomaerienngdtedks Neltoregiption acleCR,

like, and has a function of controlling the |ight
therghryi sséhorpbsiodeceptammmdemat &Pd deteetsdoslyl dight shignaf from the

driver 42 which drive each light em ssion cell CW
transpacknt kebskrbgl3! sreaefdel eppositde thedaokigght 43e Whikteint @ifluease of

each light reception cell CRto operate in
bmﬁggﬁﬂm@@tﬁpn with one another. Mre specifically, a

I Tght emission timng control signal and a |ight

t i- .~ 1 J) 1 = ¥ t t €

(0010 TR Qflay! i8Rl Bréc Bl d éecﬁblgﬂflllllgﬁg%e?#e Pﬁ.glﬁig ot Grchf?Svhich

I ght em ssi on e scanner 4
. | O ' .4 P vel n i spl
s oo ERRHAOPIFhELSEANNEL (o RR ALY YP it GBPEHE B Bwou
Lsplay, sj.gnal driver 42 based on a control signa
panch 8% 0T, Pl br SR PERURERE Che 116l d memory.
i ne-sequential, gperation is perforned in_, response
(0020}, pnahHEL P Fﬁﬁg G R NS A ploggssuiggisation 17 oeudes a
. The light em ssion side scanner 41 has a function of
displag |sigwe] heldingl qoghel egefiesidgna light pmepopFidsescameyé, prilisplay
_ response to the light em ssion timng control signa
signad udrpigt ¥ dandf & dight esepligpbidy ssiugrea3hollh dgpleprsignal holding

section 40. More specifically, a light em ssion
control section 40 stores and holds display signals outputted from a display signal

generation section 44 for each screen (for each field of display) in a field memory
configured of, for example, an SRAM (Static Random Access Memory) or the like,
and has a function of controlling the light emission side scanner 41 and the display
signal driver 42 which drive each light emission cell CW, and the light reception side
scanner 43 which drives each light reception cell CR to operate in conjunction with
one another. More specifically, a light emission timing control signal and a light
reception timing control signal are outputted to the light emission side scanner 41 and
the light reception side scanner 43, respectively, and display signals for one horizontal

line are outputted to the display signal driver 42 based on a control signal and the



selection signal is supplied through a |light em ssion
gate line connected to each pixel 16 of the

i nput/out put panel 11 to control a light-emtting

el ement selection switch. In other words, when a
voltage for turning on the light-emtting el enent
selection swtch of a givg? pi xel 16 is applied in
response to the light em ssion selection signal, the
pixel 16 emits light with a | um nance correspondi ng

_ | . omthe. - di . . .
disply? ST, S ARAL Pl L T il Rl Yo S BIEL: eAolftd in
nct | Sl i i spl . ta to a light
rmmé#?géﬁ%ﬁmgé?Hm%%é%%P@%%EP?%gﬁyg%'response to display
~Signals.for.one horizont lin ut putted. fromthe, .

10025 R et BT AGHeE G Tnh 3 S tingot it Saission
specifically, a voltage corresponding to displa

cell Gﬁ\f i P& ARy EEPMEE F’nfg‘e piekbpmisgion dnuiBg sanigl spgpal outputted
above- described |ight em ssion side scanner 41 o

from the disgleysighat boldingploptrpl ssetierothe Masel spasifisali a Bghtemission
16 of the input/output panel 11. Wen the |ight

selection sggnahissiugplisicthimmeh Alighartisdien gate sipt aynsicgdab each pixel
driver 42 performline-sequential operations in

16 of thigjignalouent paridh 1 & ae Bonted Adight-amitin@genear sehspondwiich. In
to arbitrary display data is displayed on the :

othet W/ QHEPEVoltRRNB} tukding [0BABS1icHbeniti e8GRl 88 switch
side scanner 43 has a function of selecting a |ight

of alrgl gﬁlltOES i%(ggleép%ie%ﬂﬁ Iit | rlrlltl ‘r%%é@g%%:ﬂp \c; Qéilgg%gi o%tB pu%e%g%lﬁla rzci')lfnthe
.t i.spl ' i . on 40, .
p1xc—;-lS g&g gﬁ)i;t?,g%%])[ )\/x’ﬁ{hgg ﬁ\illnéﬂ&cde:' Qe ﬁg%cfﬂés cisgcx;oﬂtg a3 8 |pé)rl11%/$ rfxl%én the

1
recept el ectio

. suppli.ed. through a |ight reception gate |ine
dmp%%ﬁﬁ@@t ef%‘?‘each pi xel 14 16 of the input/output

anel 11 to. contr.ol phot oreceptjon el enent )
o024 I@E@%WYSWI%&& Ariven 47 1S RenGATRS SURBIYINe GiFRa dae toop light
_the operation of the above-described Iight em ssion
emisgipy @el CaWnter beadriveghiarrespopst tagisplag rsignglsnion gne mogzontal line
phot orecepti on el enent selection switch of a given
outpgiiedefrom6the sdisyigyl isedali holdmgpomém! tsectioned().i dhore specifically, a
reception selection signal, a photoreception signa
voltage teeéspdndiyg tdéisplax dhta 16 sippliod tpthi:tpixck] 1 6 stibeted by the above-
phot or ecepti on

described light emission side scanner 41 thréugh a data supply line connecied to each
pixel 16 of the input/output panel 11. When the light emission side scanner 41 and the
display signal driver 42 perform line-sequential operations in conjunction with each
other, an image corresponding to arbitrary display data is displayed on the input/output
panel 11.

[0023] The light reception side scanner 43 has a function of selecting a light reception.
cell CR to be driven in response to the light reception timing control signal outputted

from the display signal holding control section 40. More specifically, a light reception

selection signal is supplied through a light reception gate line connected to each pixel



signal receiver 45. Thereby, for exanple, |ight
reflected froman object touching or in proximty to
the input/output panel 11 fromlight emtted froma
given light emssion cell CWis allowed to be

recei ved and detected by the |ight reception cell CR
Mor eover, the |ight recept#€n si de scanner 43 outputs
a light reception block control signal to the
phot or ecepti on signal receiver 45 and the

: . : . _
16 RS BFESRLLAns! INE DRl IhoSERIRN Acr Bl dlchicn
[ rec [ addi ti on,. .

to ol 8B, Ay R bl AR OREE 2R ab S et Tamission

.. enbodi nent, the above:-described light em.ssion te .

side |S{ARCE AL PR OUQERAdOE FREES OF gL WERRHOR Gl eclection

.line are separately, connected to each of the |jght- |

switeh 9l gIBFp P@&@b@ fSoeieppe%q? fsrepRAmse ihtpedight ﬁcamoneﬁ?i%%ﬁgnah

. side scanner 41 and the light reception side scanner

a pha®regeptigpsiza) detediert berible piye) 16[ gopdputtpd o the photoreception
phot or ecepti on signal processing section 13

signallrbagster 46 e T herebfl for egample, kgrimeftdced fran anlobjacetoushiager in
of the input/output panel 11, and captures a

proxpihiof ar ¢e eépput@atpus ipgid|1 1f fi@mlicheephiriddi@n eptivaniight emission
elenent | Ib to performthe anplification or the

cell ldWeis alkswedl tst rataced Anfldetecd bah®NRLOFEEPALE @BII CR.
signal processing section 13 includes a

Mor8Ret Qhe GERt fe@ﬂa‘cﬁingﬁgz% s{]agﬁ&i ¥EbuthrisANHgiR recepitigré Zb%ﬁd{ _l_cr(])éltrol

phot oreception sign di ng section 46.

sign%%?;t?er ﬁl‘fo%BJei: ito%i 4 tréc%?v%ir e ranﬁgh{ gﬁotéreﬁ:éiﬂfoﬁﬂ s?%l}]a?fg]olding

ning photoreception signa rone horiz

A | fr the |ight.reception.cel I n.._response ..
scctp, 1, Fish o5 2 cRBv B LT B PO S BRI BE B drepe et

fromthe light reception_ 15 _side scanner 43.. The
recooB PRAERISEET off SHAbSI BE BETHERT JERHARE gevice 1 of the

obtained in the photoreception signal receiver 45
embedimenfy tthi ebeve-describpd Belyt opseieptyagh lse gad| the ebaysrgescribed
~_section 46. [0026] The photoreception signal holding
lights geteption 4@aleading faracsémwatelly rcovoeeted uot igagh of the light-

phot orecepti on signals for each screen (for each
emisbibetrebepiord caljd @WRf srahthichiéeht emission side scanner 41 and the light
reception side scanner 43 are operable independently.
[0024] The photoreception signal processing section 13 illustrated in FIG. 1 is
connected to a latter stage of the input/output panel 11, and captures a photoreception
signal from the photoreception element 11b to perform the amplification or the like.
As iHustrated in FIG. 2, the photoreception signal processing section 13 includes a
photoreception signal receiver 45 and a photoreception signal holding section 46.
[0025] The photoreception signal receiver 45 has a function of obtaining

photoreception signals for one horizontal line from the light reception cells CR in

response to the light reception block control signal outputted from the light reception



phot oreception signals outputted fromthe
phot or ecepti on signal receiver 45 in response to the
light reception block control signal outputted from
the light reception side scanner 43, and storing and
hol di ng the photoreception signals in, for exanple, a
field menory configured of ,an SRAM or the |ike. Data
of the photoreception signé?s stored in the
phot or ecepti on signal holding section 46 is outputted
sidet It o3 ' o i ined i
e NI ERPEIPPEE KTt ool h R ned in the
t B ' [ ' 6 .
R R T A LR LR
ﬁq for exanple, the photoreception signals may be
el'd as analog data (an electric charge) in a
citive element. [0027] The i e processing .
(0028 Péppotoeqapape g h@qéngfm@ 4 Bas  tAEiGHh pE Feepastructing
connected to a |atter stage of the photoreception
photgregeptiony sigaalss fforg egelet soappnl Sforamerh digit wledisplay) from the
pi cked-up image fromthe photoreception signa
photgregerdivni pignale covtpnttedd3 frommdthe t pleriorperption nsigmal preveigss 45 in
such as binarization, noise renoval or labeling to
respalse ad thepligin trecepribo ibivecki contrabsighal antrexee fioal theritphi Mdeption
object, that is, information about the barycenter or
side geimhend3, 200 rsdﬂ'rm%tﬁﬁ 1 dihf ehcepiicRsrB@ptiph ekl tiy, BPEGhpie, a
and the region (size or shape) of the externa
fieldPh @%b don(10Re® OF -an[FORR o NBE &S PGS bCBL :p}ioto?ec_e tion signals
| abel ing process section 14a (an i mage p OCGSSI%g
storc@PRA LR aorlleg%%‘][b% hi@ﬁ’gehtﬁﬁﬁ%e&t%ﬁ @gg b%gu&e‘h o & position

“perfor I ng~process-as W SCr1 be
| ow._.s .10 obtain | abel infor i on.a t..t ..
dete Wk 8P4l o WREL BrorBRe el TR Lo R SRR LGl (R agaiton.
i.dentifj.cation nynbers of nnect ed regigons in the
the IRl e JRRg e PosTe POs A RBIRRES OF a-gierags glgment

in;grnation for. each connected region. In other

excepiofl <, MBI 4ndp doriesEnnin et inotpsecgption sigapls mayebe held as
| abel i ng process section 14a perforns sequentia

analegdpihian glesiriqebeete i A canpsitpieclesatnup | mage represent ed
by binarized pixel data, and during the sequentia

[002%c alihd ngragaviprdeesdinp esectionf o4 negfeom G, d% is a circuit which is

sect%

comnected to a latier stage of the photoreception signal processing section 13, and
captures a picked-up image from the photoreception signal processing section 13, and
then performs a process such as binarization, noise removal or labeling to obtain point
information about an external proximity object, that is, information about the
barycenter or central coordinates of the external proximity object and the region (size
or shape) of the external proximity object.

[0028] More specifically, a labeling process section 14a (an image processing
apparatus) in the image processing section 14 performs a labeling process as will be

described below so as to obtain label information about the whole picked-up image



occasion arises, allocated to a target pixel based on
val ues of pixel data of the target pixel and
nei ghbori ng pi xels thereof, position information and
area information for each connected region
corresponding to each | abel information are updated
as occasion arises, and thereby the above-descri bed
| abel information, the abo@é-described position
i nformati on and the above-descri bed area information
: . [ .y I.t:lon h |.abel | roce .
(G5B BSng Rl bl o PR B RER3Fe pigked-up
.___scannji ng.section" . and,"an .i pformatjon aqbtainin :
imagel RRIa PHEMPHORAR B2 POFBETOM aubronered region. In
osition detection sectiaon 47 (refer to FIG 2) in,.
Othe? H@fﬂﬁaﬁemli)isc%@%b?& Hedetidaten herlpbpling proggsgrsgetion 14a
process based on_ the above-descri bed | abe
perfpTtso seFenEH, seanBinghew epidels cini Hed Pided-mp ohnagsf ownesented by
and the above-described area information obtained by
binatipesl piabledata gngdoves shesequéntial dodaniag, wbilde mbslpiafirfptian is, as
position or the like where an object detected by the
occakiog hitis¢s atpddt@intoce tdrgdpikd Hasaladre daludhel gy, datd BLthe target
position of a finger or the like touching or in
pixeP bAX nBigh¥oriry bixels MBkbf, WsPish RERRIatdd apd S [HPNWaibe for
be specified. [0030] The el ectronic device body 20
each(dofh&%ed Rgfoh Corrdd oﬁﬁfng% SadH 191 A foflRbifornt e LP&ted as occasion
di spl ay signal processing section 12 oP’t%e I spl ay
0ok O Lt o ' r. ' r.ocesskng...
wiseg g b O BB R s, AR PGB RE! Pibicion
.~ body 20, .The control. ect i, 21. chan .a display.
inforf i 31 B, G R Eee CiSs wOpRisd TR RbRA o adttion, the
1ab %%gSlg As illustrated in FIG 2, the control section, K
abelyng PIOEFSE SCqUPDFY e CORPSHORES [ specHls erpmplg Qfplazganiiiphagetion
generation section 44. The displ ay signal generation
and ‘ggdnfogpation ainEweetnay de thsfingengPy ( Cent r al
Processing Unit) (not illustrated) or the |ike, and
[0028k nozaower, dhelipeptiay dsiegtian séaiondd’s plefyitngFleach is dhedémage
(each field of display) based on supplied inmage data
proc¢ssingUtepiidn 4h epetforps aysigial)padcetobidaé ot hipl dyvsidgesbed label
hol di ng control section 40.
mformation, the above-described position information and the above-described area

information obtained by the labeling process section 14a so as to specify a position or
the like where an object detected by the light reception cell CR is located. Thereby,
the position of a finger or the like touching or in proximity to the input/output panel 11
is allowed to be specified.

[0030] The clectronic device body 20 (refer to FIG. 1) outpuis display data to the
display signal processing section 12 of the display 10, and point information from the
irmage processing section 14 is inputted into the electronic device body 20. The control
section 21 changes a display image through the use of the point information.

10031] As illustrated in FIG. 2, the control section 21 (refer to FIG. 1) includes the



[0032] Next, referring to FIGs. 4 and 5, a specific
configuration of the |abeling process section 14a
will be described below FIG 4 illustrates a bl ock
di agram of the specific configuration of the

| abel i ng process section 14a. Mreover, FIG 5
schematically illustrates exanpl e of binarized
data, a line buffer, an address |ist and additional
information used in the | abeling process of the

dispﬁggﬁgﬁﬁgé}%?rg%glg gﬁ%lété |4%|n| et 4R hﬁ? % %‘g%r% ox{x sgctlon 44 is
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alin ffer nt circuit 145, ddress i st
generafps ¢ SP Yrgeha 19 SP lgying £aeh %W%gﬁlfirqﬂ digplay) ppsed on
and an additional information menory 148. [00349 The
SUpRligH diegofata de eptavh thegdisplpy signallte the éqm@mmial folding control
obtains binarized data Din as binarized pixel data
sectigg 40| | ustrated in, for exanple, FIG 5 to determine,
based on the values of the pixel data of the target
[003B] x &lexgrrefendhg b GGRY4 pinded,sa tsheai@okonfidhehtier obthe hdeling
to performa process of allocating |abel information
proc@f3teetiqy DizesH! 6f despabdd Bedow POSEG! 4 ARustrifed b FSdkQiagdiM of the
area information for each connected region. Mre

specBREChAfiGRbtioh of NheC MBI Qﬂo&‘é‘é AR rigfac' M&‘e&ve}‘ljﬂ(} 5
det er m nes mhether the value of pixel data of

sche Qeﬁ%'rlﬁh Va ue | ‘fje o bzh&?}}/zgh gtra.ué ﬂ];u% Bﬁﬁrerc &y gddress hsaand

a va or’an i nval

st gl 3?4 & .aﬁaﬁwﬁ%‘% ¢ e ng o
f
[0035&{% ﬂﬁg 5 Flsi { b EBrliainrogy seulap lephuﬂwgaor fepdition

abel information about the 18  neighboring pixels
defel%liﬂﬁmerﬁi@mé aéb, a Bevpilsbel nembemiasuing ¢irct HRean afdyess list 143, a
) el and a pixel above the target pixel). Further,
line e tiae duffep suttol icirctio d 45.cah address lishdorgfol eirenit 146, a
line (inthis case, a right end), the condition
labelde¢reonyicontgllei 14F unt af 4ddigoned snfarmaiomenenbryri48.
rearrangi ng the address list. [0035] The new | abel
[0034u ke rcohdisivh Rigteemirtng tirddR] 4 1SsedaentAllN @Wtdidistharba8 @ta Din
on a
as binarized pixel data as illustrated in, for example, FIG. 5 to determine, based on the

values of the pixel data of the target pixel and neighboring pixels thereof, whether or
not to perform a process of allocating label information and a process of updating
position information and area information for ecach connected region. More
specifically, the condition determining circuit 141 determines whether the value of
pixel data of the target pixel is valid or invalid (in this case, whether the value is a
valid value "1" or an invalid value "0" is determined), and gives a command for issuing
and allocating an invalid labe] or a new label (new label information) and a command

for a label integration (consolidation) task referring to label information about the



determ nation result by the condition determ ning
circuit 141. More specifically, in the case where a
| abel is new, an unallocated regi ster nunber
(corresponding to |abel information) is issued in
the address list 143. [0036] For exanple, as
illustrated in FIG 5, theg#ine buffer 144 is a
section storing one |ine regi ster nunbers (I abe
information). In addition, a line buffer (image) 1l44a
I [J¥q! L r d..f
neong]J)rPn D%-Ijlg Em élgrs] \(/:ésn% egnx%f {)1'_;1 'ﬂ'%eigfé lré)? et fﬂ%&ba%ld ik&Q above
roces descr.i bed Iat r and t ctu .
the %Plﬁ%lﬁ’@vﬁﬁ%w:@ Hie i e oS cBieion gt B o Pl i
[ 0037 | ne buyffer control CIrCUIt 145 control s
casem fig ﬁ? JedBF enien: feleIiRing ofirqife 14} sy e @r command for
nunbers in the line buffer 144. [0038] The additiona
reariapgipg thetddéressrisior y 148 associ ates, for exanpl e,
additional information illustrated in FIG 5, that
[0035%, Tposiew bihel mumbemisswng (cxsuin 148 ksokala val Uebdfbaged on a
coordi nate val ues in each connected region, ysum a
detefmdibafionvigbuiebothe \coadicivtideeireinugl deait 14D, ®aeh spaeifivatit ad the
regi on, region; mninmmvalues, maxi nrum val ues or the

casel Wh@e Qf 12881 % n&POAM A RaRA e ister GRMbEH spéhd@@gctb label
connect ed reglon) and area information (sum the

nforMHBRY isQlsuld #Ehs alidtelg: ¢@NNect ed regi on) for each
connecteg region corresponding to each |abe
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unber ores e ad I ona

tine pf ¢S R puibert; HRRd linfeRt g%@"p%sﬂsdgﬁf’%l é'&l‘fﬁ?:bg?%f dimdbg) 1442
TusHgH Gyt 1Ch Rt 1 Ko REHECrRR 15 5 CRTHERS ledgraipe th

in the additional information nenory 148 é ; )
labelgng Presysd ﬁ\émqhgwﬂbbe %@ﬁh@g@aﬁ@g@éﬁl@ga@% lige gﬁ@rel%ﬂs a buffer
whet her or not |abel information is allocated (Flag)
contgining oondinanot her, and then stores them Mre
specifically, the register nunbers are held as
[003ppitikdine taffencomrdl aifcuinhés tabmlls writihgrrsadiigahd giedikeiaf the
the array, and the |abel

register numbers in the line buffer 144.

[0038] The additional information memory 148 associates, for example, additional
information illustraied in FIG. 5, that is, position information (xsum; a total value of x-
coordinate values in each comnected region, ysum; a total value of y-coordinate values
in each connected region, region; minimum values, maximum values or the like of an x
coordinate and a v coordinate in each connected region) and area information (sum; the
number of pixels in the connected region) for each connected region corresponding to
cach label mformation with a label number (corresponding to an address number), and
then stores the additional information.

[0039] For example, as illustrated in FIG. 5, the address list 143 associates register



nunbers are their own addresses. Thereby, the |abe
nunbers are connected to the register nunbers.

[ 0040] The address list control circuit 146 controls
witing, reading and the like of information in the
address list 143. [0041] The | abel nenory controller
147 controls witing, readiﬁg and the like of the
addi tional information in e additional information
menory 148, and outputs the above-described | abe

0 4 ﬁ]f?}nﬂﬂ%
numlbg% gmgte)sgc?&%g#dﬁﬁd%?c{ \li%)% i nfor rmtg gﬁréan h I%dbm 144,
labefln ovbeeﬁg gt%?qrdl 1%‘?? ?xjrt]cgtg ?nr%xg rrat Io%nm&tl%rgilgﬁmggg&ees%&? ing to
referrln Fl Gs 0 23 i n di.t.ion to FI
addrgsS RS G170 e opaRi Wf*ﬁhgre% PRI &Pat&éwfﬂﬁhﬁatsé (Fiag)
t he enbodi nent wil | be descri bed below FI G
with; ere another.candgthen sigrest theme Miost epscHicghy p%é%%%t%au@ ers are
the image input/output device 1. Moreover, FIG
heldj 5| pesnterstaf inzartayo wnd fiahel namberstass listed fin heeatrah @ind rtge label
process of the enbodinent. Further, FIGs. 8 to 23
numboh enathetrabvy ailfifessstr diterehet did Ebelf nurhigers abtretomgeted to the
- process of the enbodinent. [0043] First, referring to
regididr@untbersa basi ¢ operati on of the inmage input/output
device 1 wll be described below [0044] D splay

[0040Rt BhObddRest1RE chfitedD dik@itel48CdonedisCwHBYd, G8adiRE ¥n @ éhd Bke of
inputted into the display signal proceSS|ng section

Jnﬁnk%moﬁn?ﬂQ%BH&: 1i§ijgnal processing section 12 drives
he |nput out put panel 11 so as to display an

(004 éfglgf, e ar?%gh{gw%% A0l aBAERin Llbd A i of e
R P T, S BB SR o s
R AP B VG S B e

obj ect such as a
described position information and the above-described area information for each

connected region as label information Dout.

[0042] Next, referring to FIGs. 6 to 23 in addition to FIGs. 1 to 3, functions of the
image input/output device 1 of the embodiment will be described below. FIG. 6
illustrates a flow of the whole image processing by the image input/output device 1.
Moreover, FIG. 7 illusirates a flow chart of details of the labeling process of the
embodiment. Further, FiGs. 8 to 23 schematically illustrate details of the labeling
process of the embodiment.

[0043] First, referring to FIG. 6, a basic operation of the image input/output device 1
will be described below.

[0044] Display data outputted from the electronic device body 20 is inputted into the

display signal processing section 12. The display signal processing section 12 drives



finger touches or comes close to the display elenments
11 a, an imge displayed on the display elenents 1
la is reflected fromthe external proximty object,
and reflected light 1is detected by the

phot oreception elenents 11 b. By the detection, the
phot oreception signals a 5 outputted fromthe

phot or ecepti on el enents % Then, the
photoreception signal s are |nputted into the

the i@ ém s%'am@hwgrag%%ﬁi 39 of 96! 1Bl fow BAel! Mbased
torec tion signal cessi Ag secti perforns
Onﬂﬂh % such as anplification to process t he
receptlon signals (step S10 in FIG 6). Thus, a

[004§j C\&Eﬁie %dg@%ﬂ:ﬁé g@r@? tl 2&1 yls %@E&%&é) noLor e tél@nQents lla
ed-up_.inage.is putted fromthe photorece tion

ﬂm%hgtﬁa s B iabe SRy 150ib hechick e o e REHR RER! PG L SYeg he
section 14, and the_inmage processing section 14

Photﬁleﬁmﬂomelembmﬁ drlibz alThaom vorescls seximmal heopiniedbjoy such as a
i mge (step S11). In other words, the inmage

finggyrtoedes on gomec tlosmtolthe slisplayselampmte d 4, anhimaghdisglayed on the
val ue, and perforns the binarization process in

displahiekimentyel 13iig redlecied thems theyexefmalipgdoanhity pbjog gad efleatet Sight
set to "0" or "1" depending on whether the signa

- is dekddteRINS e ﬁhfotdr&%lpﬁb& KRérediy 11ROy @Rt detéction StkBIph8ioreception
than the threshold value, or equal to or larger than

signd1§ Qret &ﬁﬁ%ﬁ?lﬁbrﬂ otorg&ﬁﬁgﬂ ¥ienfnld 1, \(’)‘{}‘Feﬁeﬂltz @Boreception

reflected fromthe exte proximty
.. ge " _
mgnil%%?é E(nggxﬁﬂe? Hf‘ﬁ) Inet ot&re gegpélgécf:ael srgsrl ﬁegss@ Cstectlon ﬂ’ U al® the
hothSARyes an olated ogg the bi nar i Zﬁ Ficati

photprEdeRUER i ffses(sgtge% HOBTH & PR U e

rocessi ng section 1 1 rfor noi se renoval
to pr %9%31 gmﬁ%epfw% éltgn%lé%stap B‘f 8 BREd)1 18 etaﬁécl@sét@rlﬁeee is

rOXIﬁ1t¥ object in the case where the picked-up
obtainggh Hethp gheforpgeptadsignl prisesrassctioestr i bed manner .

0048] After that, the inmage processing section 14 .
[004pler MNaxits the Ipédied-upgimagsc &5 snputtet h&om| dielphoigreception signal

processing section 14a (step S13). In other words,

procdshiag|sabibdn hY) ttlec essgengrocessing section 14, and the image processing
section 14 performs a binarization process on the picked-up image (step S11). In other
words, the image processing section 14 stores a presct threshold value, and performs
the binarization process in which the signal intensity of picked-up image data is set to
"0" or "1" depending on whether the signal intensity of the picked-up image data is
smaller than the threshold value, or equal to or larger than the threshold value.
Thereby, a part where light reflected from the external proximity object is received is
set to "1", and the other part is set to "0".

[0047] Then, the image processing section 14 removes an isolated point from the

binarized picked-up image (step S12). In other words, the image processing section 14



section 14a perforns a | abeling process on the part
set to "I" in the case where the picked-up imge is
bi nari zed in the above-descri bed manner. Then, the

| abel i ng processing section 14a detects a region set
to "I" as a region of the external proximty object,
and obtains the barycenter _or the central coordi nates
of the region. Such data i 31 outputted to the contro
section 21 as point information (the above-descri bed

L nf or mati on Dout ) A ontro
perfg e izt 37250 i ﬁ%ﬂ%%@ek@irsy i abe kel R U extomal
chang a display imge thr h the use of tf
ProBR o O it o VATE RO HEZE dnawagrbiods fipve
section 14. For exanple, if an operation menu is
e“ﬁ%%%ﬂﬁ?@ﬁ on a screen, which button in the operation
menu is selected by a finger of a user is detected,
[0048hdABer thatthenicnage presspramgl pesgion d 4tpsefogey @ dabeling ptocess in the
is executed. Thus, the basic operation in the inmage
labelimgp prdco&siirp:g,l!;ecdeﬂilée (btep SS18@nph ettied . wdrG306¢ 1d¥ekihg processing
referring to FIGs. 7 to 23, the | abeling process by
sectioh € 4k glegflohhg a NAREBS SrBeEss 98ahé Phrt kdaicas "dAahdtase where the
characteristic parts of the invention will be
picke@8£ bR ik hisketzal lin Mel Mo liBRpibld Fhar®be, "@fen, the labeling
exanple, as illustrated in FIG 8, the values of the

procé%g{l%t §&H&&f [4&1%:460% h ?e i 65811 kSt ¢ eé'ﬂ):ﬁ (ﬁQﬁie E)thmal dprox1m1ty

I ona ormat i n menory 148 arfe initi

obje%}é ogt%]iélg Ichv%b ¢ Q:%nt%? gid rl}ltgltc% ntl,rlgectoglrﬁfﬁate&;gc? ! Cuo';zt |S%g'ﬁ' data is

dat f ata "1" (a vali ue)
Outpﬁﬁ?%ﬁlod DR, & Hﬁf ?S d aiingrinsSRaten, dhe AGaValesnbih label
(step_S131 in FIG 7). [0052] In this case, for
mf OrAREIOUas | lustrated in FIG 9, in the case where
the pixel data of the target pixel is "0" (an
[004P hegxitothg &pafeg] seefiap ISpardarmsngy necebrary proecss Fhiflens changing a
~control circuit 145 and the address |ist contro
display riowist th#bdgkabh wo ofothei psiue imhrnaldnongtitted filbbed the image
information to the target pixel. In other words, for
. processmigpdeetiorn$4.i [Hovwskamped ifl ah bbdoatidiDmenu is displayed on a screen,
which button in the operation menu is selected by a finger of a user is detected, and a
command corresponding to the selected button is executed. Thus, the basic operation
in the image input/output device 1 is completed.
[0050] Next, referring to FIGs. 7 to 23, the labeling process by the labeling processing
sectionl4a as one of characteristic parts of the invention will be described in detail
below.
[0051] First, for example, as illustrated in FIG. 8, the values of the line buffer 144, the
address list 143 and the additional information memory 148 are initialized. Then, first,

the condition determining circuit 141 determines whether or not the pixel value (pixel

data) of a target pixel is "1" (2 valid value) in a picked-up image configured of



"z" (an invalid |abel) is allocated to the target
pixel in the line buffer 144 and the address |i st
143 (step S132). Then, after that, the condition
determining circuit 141 determ nes whether or not
scanning along one line is conpleted (whether or not
the target pixel is located at the right end of one
line) (step S144). [0053] $h this case, in the case
wher e scanning al ong one Iine is not yet conpleted

bma% éf@’%gb {,ste Slﬁr orIFF(F as illustrated in FIG

shlfted to the next plxel (a

[OOSQi‘Xlgtet}l?snoqatﬁ%hng{ % i I n he eltéd%neéﬁ %uen ﬁ@pq W ertl.ltﬂg pixel
rocess returns to the ste S131. 005 In this

data@ﬁélée tapgstt pesehifp|le (apivaligd Uélﬂlﬁlaésg-'@ I3 1ENgG the fine bﬂfftrr@ntml
case where the pixel data of the target pixel is "1"

cireyibbdvand thewdiingey ligtwoapolsiguit ¥ caplede not suecmddillorain label
determining circuit 141 determ nes whet her | abels of

informedtigntio thagrgeit peled br chedwoids, faraxgeplepasddliostfated ohi1Ss. 10,
case, a pixel above the target pixel and a pixel on

"z" {daeinkalid 1kl tiballotasded e wedet pikad it ahd tnorbulfey ali4 dnd the
(whet her the pixel data of the neighboring pixels

addrBaviest 148l s#dp \BLUES TREn, | afealihAl, Wl déB8itoRNdiciREme Eir@lit 141
not the target pixel is an isolated point) (step

deteﬂ%%é@s? whb#ﬁett Et ﬁot_cﬁmmgsdldﬂc (#&t T Edco'rr[blé'_ﬁl:@(wgénﬂ'éer: tﬂgnot the

e pi xe ove t target pi xel

targelgtph 1s°t a[tu!? d%tlttgé 1t1$}9tfenﬁg? %@Lgegt(stgg) égih are invalid

es) and the

[OOSQfﬁeM%XS?e dp. 5 RFePRTE sciupits she oas The %1 %55%%9 Uothglpted

in t he neM/ abel nunpber_ i ssuing cu
(stepy %ls"d‘éy)afltﬁ eéﬁtﬂﬁ@aﬁ?e@ ugtrgiedin HHel 11( #&Mg&beaxe i hifed 16 he
information) to the target pixel (step S 134).

- nextyp¥ddeanzelior Badightom the ltde @eqﬁe@tialesean@ne is performed) (step
illustrated in FIG 12, each of the line buffer

S143godtewnl the jabeling prodss rttthmsamdrem) $53dt control circuit
146 and the | abel nenory controller 147 al so updates

- [0054Pdh tthierade, foifexnmpld, anilistreted 51 BE). 1 1Afik éfe dabatvhederthe pixel

this case, for exanple, as illustrated in FIG 13,
data RIFQ6E 3808t pikel e" Bt @ASvAlAtaland(seb4$131arE), meRe e dondition
In addition, "(1)" or the |ike illustrated in a pi xe

deteﬂrrﬁnfn%%:fﬂuﬁaféllzggeﬂﬁh& whether labels of neighboring pixels around the
target pixel (in this case, a pixel above the target pixel and a pixel on the left of the
target pixel) are valid or invalid (whether the pixel data of the neighboring pixels have
valid values or invalid values, and whether or not the target pixel is an isolated point)
{(step S133). In this case, as illustrated in FIG. 11, the labels of the pixel above the
target pixel and the pixel on the left of the target pixel are invalid (the pixel data are
"0" (invalid values), and the target pixel is an isolated point) (step S133: both are
invalid); therefore, for example, as illustrated in FIG. 12, the new label number issuing

circutt 142 issues and allocates a new label (new label information) to the target pixel



Dinin FIG 13 and the |like neans a register nunber

(I abel information) allocated to the pixel. [0055]
Next, for exanple, as illustrated in FIG 14,
processes in the steps 5131, 5132, 5144 and S145 or
processes in the steps 5131, 5134, 5135, S144 and
S145 are repeated. Then,é%n the case where it is
determ ned that scanning atong one line is conpleted
(step S144: Y), next, the condition determnning

(step ${"91;)“ E\/Io%’ (}veg 1%%(15%%5%% ‘LI:[W§1 %P@e}{am%ﬁe %SII@&Q{QHEH?I .l ach

uﬁ mage ‘1S conple

46).. 0056 r at Fl G n .t
of 4 i éog‘%%ﬂﬁ% B35 ol 25 it sRgplectoylgeha e
npl et step S146: next,. the addre i St

meﬂ{?&hﬁ@féfq%@ﬁ(l eawﬁﬁﬁﬁSga'\gdaﬁl% T PrpatioR PR ﬁ%@r r%ﬁgetaaf n
(step S 147), and, for exanple, as illustrated in

this 356, for Sxamplet afr ifeptrasedcia FiGs 13hpiocesges 18 the Ficps P14t sed S145
(a pixel at a left end) in the next |line (sequentia

are rspautadl. np adstifper, f'Oh)ived Yhe( BitepluStare] in kpweV er thel pingrfved data
case (in the case illustrated in FIG 14), the ‘

Din &08i@SIS dndsthei lkenatans earepiig edmbeo (1aed infangsatinan) tallotated to
the address list will be described later. In

the piglgi tion, after that, the |abeling process returns to
the step 5131. [0057] On the other hand, for

[005S K ARt ot Bsmidid, Ustnkatdlin 1Tt G 4, Pocebdag 2l Sy slwﬁtsm,

contr ol CIrCUIt 146 perforns t he rearrangenen

S144g%g57%81§r bro\é'gésg{]I L % §0@1 ?f dg ps éméﬁs pS 45 are

re Speci ra ed
in the ad res Ilst 1 3 the fl a
repegtEdy éﬁ&? S RSRATIST ¢ df %%ﬂwﬂese b sPfing ity ime i
buffer 14 et to "O" |nd|c 1t hat
ComPlﬁ?sér 'g]n‘l“é of)r’ e‘%&n@?r@ fisiop et 8¢ e‘ilrcuﬁuﬂ} petprguines
not all ocated). Thereby, for exanple as illustrated

whether p got s@mnipgt deng gHiliney mrté@pgﬂtkéf’--ummﬁeﬁ igfcoppmicied (step

the flag is "0" in the address list 143 is allowed to
Si4@e reused (label information is allowed to be

reused). In addition, after that, as illustrated in
[0056] Giow, 1B, illasttaedyet Fii. Xidl i thestabd tvbdret wamnifig nohg pildeles are

in the next line (step S 148), and the | abeling
not yet completed (step S146: N), next, the address list on completion of scanning
along one line is rearranged (step S147), and, for example, as illustrated in FIG. 15, a
target pixel is shifted to a first pixel (a pixel at a left end) in the next line (sequential
scanning is performed) (step S148). However, in this case (in the case illustrated in
FIG. 14), the address list is not rearranged, so rearrangement of the address list will be
described later. In additioﬁ, afier that, the labeling process returns to the step S131.
f0057] On the other hand, for example, as illustrated FIG. 16, the address list
control circuit 146 performs the rearrangement of the address list which will be

described below (step S147). More specifically, for example, as illustrated in FIG. 17,

in the address list 143, the flag of a register number which is not present in the line



process returns to the step S 131. [0058] Next, for
exanple, as illustrated in FIG 19, in the case where
it is determined that in the step S13 1, the pixe
data of the target pixel is "1" (a valid value) (step
S13 1: YY) and it is determned that in the step
5133, only the | abel of a pjxel above the target
pixel is valid (the pixel tais "I" (avalid
val ue)) (step 5133: onIy t he pi xel above is wvalid),
rocesses, infAn 137 ich w.l .
buffgrelgé@r g%g‘c Obgl ingﬁgu Tf %.ggl gﬁorm\l%blg ?%r\é\%spé\%cﬁlg% :[0 ‘%hgrregxster
xanpl as_ i in FL.G 1 the s L ab S
numpi g gy al%%atef}ﬁ efeﬁ%o@%e%wi? s ghbstl %%elpafq? 18 er Hit,
al located to the target pixel (issued
reglﬁ’tﬁﬂwﬂ@&f PoRRicAhagag & | Cbala;thf‘a% dé%gathéw%méﬂﬁwé [to be reused
aving a valid value is allocated to the tar )
(e} inienyeostio pliovsBio) el Aoy ahcsflantsaerilasiceted in FIG.
(position information and area information for each
18, cmmpee pixebisrsbdiedrtd ai festupsedtie dhe stxée pnS{Ea) S143).066] thOhabeling
the other hand, in the case where it is detern ned
procefabtuty tb e SépeP1 8131, the pixel data of the target
pi xel is "1" (step 5131: Y) and it is determ ned that
005'8]1 N&e B 8Rimpld 33, iledaed RFTGARS] inQhe BasBivifke Rs Bdtermined
left of the target pi xel is val i d (step S133: only

that w%e Rie @139%&% E&a OFale Mgk OixelRE @Pe(%ﬁ%ﬁd Ivam%} &R 31

an S 139 be "descri bed "~ bel ow are

£f. h aat f
ﬁ 1t 19 d% n%&] {‘l}%& zf ﬁ}evg? pd§1 pﬁgstﬁg%b%g&ﬁ%ﬁgl a[b%@% 1 target
. 38)., .an a r,mat.i
pixefjsis " 8%?@&5 a7ty ﬁgéo‘ja%ﬁ} tsbey 57 B disebabove is
s illustrated jn FI ase re it is 25
vali§loprarserad Swat 1of apﬁ é ﬁt@ﬁ%@gg 3@%@‘% Relpvige gordgrmed.
the target pixel is " (step 5131: and it is
In ot o dotic-bHmie. 41 Heistap F o8 Uiereie i o5 Bt gfibe pirel
pi xel s above the target pixel and the pixel on the
aboveghi¢ tapgettplice! tinaliedatql teehe ropdt mxad (Babdddabed tinforBadd® having
both are valid), next, the condition determ ning
alreadly rafiocdted éhla getebhaving s waihidtvasre ioralincdted foethk alygbispiaél) (step
the pixel above the target pixel and the pixel on

S13é)hend afdtiahl iffermtaioagbodiixeinfemetidh fahe aesatinformation for each
connected region) is updated (step S137).

[0059] On the other hand, in the case where it is determined that in the step S131, the
pixel data of the target pixel is "1" (step S131: Y) and it is determined that in the step
S133, only the label of a pixel on the left of the target pixel is valid (step S133: only
the pixel on the left is valid), processes in steps S138 and S139 which will be described
below are performed. Tn other words, the same label as that of the pixel on the left is
allocated to the target pixel (step S138), and additional information is updated (step
S139).

[0060] Moreover, for example, as illustrated in FIG. 20, in the case where it is



fromeach other (step S140). In this case, in the
case where the | abels of the pixel above the target
pi xel and the pixel on the left of the target pixe
are the sane as each other (step 5140: N), the
above-descri bed processes in the steps S138 and S139
are performed. [0061] On the other hand, in the case
where it is deternmined that”the |abels of the pixe
above the target pixel and the pixel on the left of

s 5L RS 31 ol AU T GIERRD PP )
s O BB RLSE B ™ wiOFASHTATERI Be

i.xel above tar and_t he
and ﬁ} o iRl e adf of G e bB ot o Siap i a0
%;42) and addi tional information is upda
next( é’@éﬁn g yleterpaingng eprad 4l detqripines syhethen pppet thaéabels of the
|IIustrated in FIG. 21 and 22, the line buffer
pixel gbrvieghe taseetarikel andsthe tives] atcthe deft bf 8t tatwst podel arc different
circuit 146 and the | abel nmenory controller 147 each
froms edobodtherh(gtep 6%fi46).e An ribivvese, (RelyNoase oaicre sipohbélnglttbe pixel
| abel information) of the pixel on the left of the
aboveah@eirgduipked ahd o010 pikel g thellefabbite tirher findlged (Risklle as each
and the pixel on the left of the target pixel, and
otheﬁ@@éﬂ 5 OMRINY, AOoarmRel RBchtkdl be&SEAtRARE Qteﬁs S84 |aﬁ5 S139 are
bel  nunber (No; corresponding to an address
@ﬂﬂger). Thereby, two connected regions are
pel'vflnte'grated and the sane |abel is allocated to pixels

[006. E Og%em%a\gﬁl%&%% ,g{nte‘g} %%giﬁgl\{\gsr geq%l?rgneled glt gg{{ a]%%%ﬁ of the
gq; st S131 t%méﬁgf eﬁfor for ex lf
pixel, 850F S PG e e mose Op Bghtt B B s b R Bl Loren

t he. whol e i cked-up inmage, and position_ informtion
fromggagh At mﬁﬁ PRt IoN G’S@Pg%lé'@h YooRhaeddress Listagicarstign grocess
obtai ned as the |abel information Dout. Then, in the
whick 36 herieserifiod helow @ers P i sl petfermed canshiba gamk dahg! a$ that of

lines is conpleted in the step 5146 (step S 146: Y),
one ¢fhihe |patd laboge hederss pixel ewdrfiegpire. on the left of the target pixel is

allocated (step S142), and additional information is updated (step S143). More

specifically, for example, as illustrated in FIGs. 21 and 22, the line buffer control
circuit 145, the address list control circuit 146 and the label memory confroller 147
cach select the register number (RegNo; corresponding to label information) of the
pixel on the Jeft of the target pixel from the pixel above the target pixel and the pixel
on the left of the target pixel, and additional information is integrated to a smaller label
number (No; corresponding to an address number). Thereby, two connected regions
are integrated, and the same label is allocated to pixels in the two connected regions
which are integrated.

[0062] Thus, when the labeling process indicated by the steps S131 to 148 is



[0063] In the | abeling process of the enbodi nent,
sequential scanning is perforned on pixels in the

pi cked-up i nage represented by the binarized data Din
in such a manner. Then, during the sequentia
scanning, while a register nunber is, as occasion
arises, allocated to a target pi xel based on the

val ues of pixel data of t hé target pixel and
nelghborlng pi xel s thereof, additional infornation
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formation |s . ed as occasion_arises._ Thereby
pic 8@&&19&8? oias of?osl"C “Tf PHEGPIEDS GEERIEImafiAR T s conected
.pi cked-up i mage, and position_information and area
regioth Alsr AREMEH Boihe dabel inbrmetion Pouf. eghlsh. i% teoRpicerlere it is
on conpletion of the sequential scanning. In other
deteyoingd thag sankimg atengalbtnesris compidiasd indhe siep &44aKsten 5146: Y),
forma | abeling image, and | abeling information and
the Ialedink ipkecabio wbmpheeedshol e | mage is obtai ned by one
sequenti al scanning process. [0064] Thus, in the

[0068T10 thoTeBling SRE1EHb Bk cBHIBiM Y sb@eﬂﬁﬂfs@ﬁﬁiﬁﬂg Bperformed on
pixel s in the picked-up inmage represented by the

pixcliiRakd giekedday ﬁn@e‘}epﬁ:%tgﬂﬁyb M2 HiRRi,8€@ AW@Thihah such 2 mapoer.
scanni ng, while a register nunber (label informtion)

Ther %ﬁg Rt Is efiffa)’ Q%ﬁ%'&fﬂig ge%ﬁ%ﬁ%é?rlg ez?scgccasmn arises,

cdonnetted regiron I nt c i ma
G DA L P 3 el TR B B
nelggwnd Pn ej Eb%ﬁ - @@%ﬁ.oﬁq,# @?c#&%%glﬁ a(ggl%#nlg? ga%ormatlon and area

|nfornat|on for each connected regi on correspondln
informptignt KON eA58| COIRPERHdeEion CoFesnopdRedy eshdaby singrmation is
arises, so |label information, position information
updagadnsapcsasioy arisens dieeebly oreqaisiionnfdbheh ferrhatioprabout the whole
sequenti al scanning process. Therefore, a higher
picksher dmede, anl glvsitionginfrroeess abd arcacménmisborfer emh connected
achi evabl e. [0065] Moreover, a high-speed | abeling
regidir i0@esPldial a¢ birapRton 90 teopasned! tanfibatle dthedfords, unlike
real tine capability of the |abeling process is

reiatéd l?]m@ @lsbfl& RBedsHRY BVBHN ARBeithg i$14b8 AHINEbdHRCGREEmbSon and
acnl eva e

the like about the whole image is obtained by one sequential scanning process.

[0064] Thus, in the embodiment, sequential scanning is performed on pixels in the
picked-up image represented by the binarized data Din, and during the sequential
scanning, while a register number (label information) representing an identification
number of each connected region in the picked-up image is, as occasion arises,
allocated to the target pixel based on the values of the pixel data of the target pixel and
neighboring pixels thereof, additional information (position information and area
information) for each connected region corresponding to each label information is

updated as occasion arises, so label information, position information and area



[0066] Further, unlike related art, it is not

necessary to forma labeling i nage, so a frane

menory for hol ding such an inmage is al so not

necessary. In other words, in the enbodinent, the

| abel ing process is perfornmed using the |ine buffer,

so conpared to related aré a used nenory anount is

all oned to be reduced. The %fore, the | abel i ng

process is easily achieved on hardware. [0067].
. ond. Enbodi ren xt d . Len f.-the, ..
infolP R PRGPRO by S oo BB R R R gl higher

i.nput/out put device of .the enbodi nent is the same as
specg R A1HRLBE PIASGRS B PUT DY PEBLFVENC t he f 1 ot
enbodi ment illustrated in FIG 1, except that a
[00654 plorsnyer radugkrspecddabelmg pragess 4s aq%wa’ﬁgew conapasedy iptelated
the | abeling process section 14a. In addition, |ike
art, eehsooREbHitE dohotlBeEng PIORES HarlipRP tadeompReed, and a
first enbodiment and will not be further descri bed.
stregnfi@f 8lockds@s adeviableust rat es a bl ock di agram of the
| abel i ng process section |4b of the enbodinment. The
[o0d6hbEehrtRg yilike esiategent, iipiy detlhetacirydeSoinhe leletidictiivane, so a
determining circuit 141, the new | abel nunber
framleSRéth&Yg 61 héllink shéi? an anhde i@ alidfdop heckddby. Inh@héraR6lds, in the
menory control l'er 147, the additional informtion
embJBIRLY tﬁé‘ﬁsﬁ@i_ rdeb&Sis ﬁ)@%ﬁﬁéd udifd B Qe8] 8&iBpared to
149. I'n ot her rgs, the | abel i ng” process section 14b
i h - j Ci 4 .
rela by oS Bl MG OPRILRO BB FRRERET ThAP S AP tabeling
t hat tge fnegggdd%ggs information register 149 is
Procges 18 pad APHSYedl WFAVAE- address |ist 143 28 and the
address, list_ control circuit 146, and the |ine buffer
EOOﬁZﬂ%&G?@%&P AHBERt i nstead of the line buffer 144 and
the line buffer control circuit 145._L0069] For
exaliple 2 sgeond pmbedigeatl of fherjneentan wilh e |depaibsdfielaw. An
144b is a section storing one |ine of |abel nunbers
imagecioputésppridienigeta thatesibodivhent imthicospme Mbthedwags ithwoutput
line buffer 144b is configured of a controller for.
devient lofphe élst etdbedaiynt ribfiseraerdcie, FIG iit exgpt that a labeling process

section 14b is arranged instead of the labeling process section 14a. In addition, like‘
components are denoted by like numerals as of the first embodiment and will not be
further described.

[00l68] FIG. 24 illustrates a block diagram of the labeling process section 14b of the
embodiment. The labeling process section 14b includes the condition determining
circuit 141, the new label number issuing circuit 142, a line buffer 144b, the label
memory coniroller 147, the additional information memory 148 and a free address
information register 149. In other words, the labeling process section 14b 1s the same
as the labeling process section 14a of the first embodiment illustrated in FIG. 4, except

that the free address information register 149 is arranged instead of the address list 143



updating and the |like of |abel nunbers of a target

pi xel and nei ghboring pixels thereof (in this case,
a pi xel above the target pixel and a pixel on the
left of the target pixel) are allowed. In addition,
a line buffer (image) 144c illustrated in FIG 25 or
the like is illustrated Lg the sake of conveni ence
to describe a |abeling pr ss which will be
described later, and the actual |ine buffer 144b is a

and léfa{d esg ?&&%ﬁﬂb'ﬂ_ﬁaﬁﬂ%@ %ﬁﬁd th%qglgq;ugz D4R daiistead of

l'us ree a ress In t 1 on

o PSR o218 B SR L T
PSS T L, RIS S0 B

searchln? of a new | abel nunber and the |ike together
one \jpe [of dahel pEmberssarespandiae 1 Jakal igfoepaiiam)+ Mampovepphe line
specifically, a newy issued |abel nunber and a
buff¢rabdelb suronéeured aferd chaytrallet dopr eachopixely eherebyr Hefqreweasvmm
nunber in use and an unused nunber, respectively.
updating et yhe bkeusddbd] alnalberswfizetardes pakl a’mhdnghboheo peuhetiereof
over and over again. In addition, |abel nunbers are

(in thi§ €gkel MpRECAREIE G (BrEEEHilk 61 @ﬁwlxei[&%é]eﬂwﬁwget pixBB are
addi ti onal i nformation menory 148 of the enbodi nent

allovasB Of 8dB8on, f0liney@ MR (‘?ma Ci'4t1b N@krateAliRTEIBL D9 the like is
illustrated in FIG 25 s, the above-described

111us{r9tgglfopﬂ{ébs%f<§ 0@ Iggéven%ﬁge RQ %egérﬂﬁ é ﬂfb flﬁm fo?@ss(\%fﬁlldﬁlwﬂl be

reg|on area i nformation h
desef R B g ECh P ERE E%U%F%Eﬁ‘bqgﬁ%# R BRELs s
oA e 1 1 e e R i 4
accessed gg t he 29 | abel menory controller 147, and

storgs 2 iR WhelBeruplepe qask IabRtBYMhes it plprgisd, (RbpnioHst)-helbe free

conpl etion of scanning along one line, witing to the
addreggdifarpanen regiernmdd pat g contg qfslalpté mimbagsiwvhich are in
[0072] Next, referring to FIGs. 26 to 37 in addition
use droutlsGs. se%hmgdof% neWwunledl i romsbeofand ttheelikeregether with the new
i nput/ out put device of the enbodinent will be
labeld@imtticr etinp elroty: 141, Gslore2$pecifically, a newly issued label number and a
label number erased by integration are rewritten as a number in use and an unused
number, respectively. Thereby, a used label number is allowed to be reused over and
over again. In addition, label numbers are used in ascending numeric order.
[0071] Moreover, the additional information memory 148 of the embodiment
associates, for example, additional information illustrated in FIG. 25, that 1s, the
above-described label numbers (No), and position information (xsum, ysum, region)
and area information (sum) for each connected region corresponding to each label

information with each other, and then stores them. Moreover, in the case where the

label number is updated on a current label (of a target pixel) being accessed by the



and 27 illustrate flow charts of details of the
| abel i ng process of the enbodi nent. Mreover, FlGs.
28 to 37 schematically illustrate details of the
| abel i ng process of the enbodinment. In addition, the
basi ¢ operation of the inmage input/output device is
the sanme as that of the first enbodi nent, and w ||
not be further descri bed. ?%073] First, f or exanpl e,
as illustrated in FIG 28, values of the Iine buffer
R A e
|t|aI|zed Then, fifst, the co dl % rm ni ng
Come OB SERTG AP bR e 2iHoR é‘lfp%P%%‘FOﬂ memory
val ue (pixel data) of the target pixel is "1" (a
148#HFF@ﬂVgiue) in a picked-up inage configured of
bi nari zed data Din (step S231 in FIG 26). [0074] In
[0072hi Nexdarésrrifipro EXGapbap 3dsniadditionrtaféds.idd #idQ R Fundtions of
the case where the pixel data of the target pixel is
the Ihflipe (aputiontpat devivabiithe dnsthiceimSR34ill 1) destrbeel below. FIGs. 26
infornation is not issued and allocated to the

and Darigasirpd Xeb: cibiseofSpasid bt @ld Jabelgx \Aﬁﬁocéé@eofcﬂlﬁdérﬁlb(ﬂﬁhnent.
determining circuit 141 determ nes ether or not the

Mork@Re! Frok. 28 R #&ch@ﬁaﬁ@ﬁlﬂ 8hirRf adihg oftﬁé ﬂﬁ}tehﬂclr fﬁceés%f the
"0" (step 5232). In thi§ case, the |abel of the pi xel

\embg&ip*eﬂ'? Iffeél(%dlﬂlcﬁl Ql? b';s? t{r&ﬁ(ﬁpofs%g%maggz lﬁg?&r?%&év‘i‘& is the

and t nenDry contr of

sangS48 rQ?et%epﬁe e B REFAGER A EOTRESL Gl
[OO’fF’;ﬂ tlﬁgfgﬁ%apf [ %tgnlth i FT%OEQT‘}B}%g %g Ilfniét@% er ?914}3 the

5233), and the current |abel information is erased
addm?%mfpﬁ@at}oaﬁ@?mﬁ%b‘}%/%ﬂler@q wldrepg mipgpatipngpgisicr 149 are
and then the | abeling process proceeds to 30 a step

initigad. Thenatiut.tthowondinon Weteemiangibieuat t4hle détatsainesofvhether or

- pi xel on the left of the target pixel is "0" (step

not 82 kel Vilpe (fieelldatzglof nige farget es=l pr'dé dedalid ealae)sineppicked-up
8245 directly. In the step 8245, the condition

imageloafifired o0bigkdfadi datalBih @RpS201 ReBIWDg).her or not
scanning along one line is conpleted (whether or not

[007@4%&?& Qlﬁz.?eaﬁir)%‘%ardp% a9 GiddsBetcdtin 16297 hioitt B8WhERHRP pixel
data of the target pixel 1s "0" (an invalid value) (step S231: N), label information is not
1ssued and allocated to the target pixel. More specifically, next, the condition
determining circuit 141 determines whether or not the label of a pixel on the left of the
target pixel is "0" (step S232). In this case, the label of the pixel on the left 1s not "0"
{(step S232: N), so the line buffer 144b and the label memory controlier 147 perform
the following processes in steps S233 and S234, respectively. In other words, as
illustrated in FIG. 29, current label information "0" is stored in the additional

information memory 148 (step S233), and the current label information is erased from

the label memory controller 147 {step S234), and then the labeling process proceeds to



[0075] In this case, in the case where scanning al ong
one line is not yet conpleted (step S245: N), for
exanple, as illustrated in FIG 30, the target pixe
is shifted to the next pixel (a pixel on the right)
in the line (sequential scanning is perforned) (step
8246). Then, next, the Iabﬁiing process returns to
the step 8231. [0076] On t ot her hand, in the case
where it is determ ned that scanning along one |ine
{
o stc3pa0 R Sl B B8 o Nherd e 60 bt e M R M R D e taree
on the left of the t

pineh ey TEp 352 PE (B B IR protfofipieefhits SR Faarcty In

t he on the left of the targ pj xel . is "0O"
the gtep eﬁi‘fgszﬂe% CORQILIOR, Aelernyipag | R %1 BEBiSs pyiytagger not
to a_step 8250. In addltlon in the case where the
scanpigg eflongg oneHnepis eemplsied: (véheties o @t thedanegl pjel ipilocated; a the
"1 éstep 8247: N), the line buffer 144b and the
HgmkaﬂbsﬁméﬁﬁﬁynéaﬁtfﬂlIer 147 performs the foll ow ng
processes in steps 8248 and 8249, respectively. In
{0076} Herthisorads,in chie ceset wheab atarinidoalong ioon 1ih0'is het ves tcompikted
in the additional information menmory 148 (step 8248),

(stepaswhsc wh! PRtexhapel as fnkess®id PIG.I 3, Seagr@: pixeMstshfted to the
| abel nmenory controller 147 (step 8249) and then the

next RRE| (h Pk P TRACES S R0 CRE Jid- A sERnBiIRaBARD is Q‘Medj step

the step 8250, the condition determning tircuit
e g all Ilnes
S24éi é pléggg-up égs$§%€§%pi %g%p?b?gp 8250). In
[007%1; n%p é‘.ﬁ as t%% Sﬁaé-%nm cgsli\el;) Wi r8r1 ]gégl??gli%.glea élga?tsc%mno along one
|IIustrat din t he target |er is. shifted
line ity PrRIGEN (SiePy Retiexo: e ﬁhs R Gon deismindess fieHy 141
is perforned) (ste? 5251), and then the | abeling o
deterﬁ’flﬁ%ge‘é@eth@t ey the labsb ok theppixglog thedefiafiithe tarens “Dixeh is "0
t he enbodi nent, the address list 143 is not arranged,
(steps@4iih| inkdbis cesre tiici Inkal of tecrikerem the k@B msgeapixehist'0" (step
rearranged. [0078] On the other hand, for exanple, as
S232i Musdxt athe dabiehng Iptace80proceeds he a&@eSl?/ﬂﬂe ria dddaionpixthk case
data of the target pixel is "I" (a valid value) (step
wherS2iz ihbelOf thagixtl orl fhe 1€Btihkit@et pixel is "1" (step $247: N), the line
buffer 144b and the label memory controller 147 performs the following processes in
steps 5248 and S249, respectively. In other words, current label information "0" is
‘stored in the additional information memory 148 (step S248), and current label
miormation is erased from the label memory controller 147 (step S249), and then the
labeling process proceeds to the step S250.
[0077] In the step S250, the condition determining circuit 141 determines whether or
not scanming along all lines in the picked-up tmage is completed (step S250). In this

case, scanning along all lines is not yet completed (step S250: N), for example, as

illustrated in FIG. 30, the target pixel is shifted to a pixel in the next line (sequential



determining circuit 141 determ nes whet her | abels of
nei ghboring pi xels around the target pixel (in this
case, a pixel above the target pixel and a pixel on
the left of the target pixel) are valid or invalid
(whet her the pixel data of the neighboring pixels
have valid val ues or |nva£1d val ues, and whet her or
not the target pixel is an’isolated point) (step
5235) In this case, as |IIustrated in FIG 30, as

SC&U.EJ.HI% 13 %%ﬁjpéne%f) (%]tgg I)e a{pg i 'érigbetlﬁ]gl Xeﬁessp Lt Ghs 3 he dstep

arge are I nvall
s231 2‘5&5' ﬁfriseﬁla{r@ Hrids ag%,r.em%st‘?gif SN pgPE o anlike
are invalid), for exanple, as. illustrated in FIG

the fygt enabpeipeny, 4@5@53%%@ repgdgeflg circuit 142
searches a free | abel nunber through the use of the
[0078} dén thechless bandatior ereamimder asilbgiteted in 149, 15 iehesagpyhere the
Moreover, in addition to this, for exanple, as
pixel fataof thzet target pixeFisG1"30 valith e*alluie)w@temﬁz’j’ér Y} 4uxt,hel cotrtion
| abel menory controller 147 use present |ocation
detetniibiienEitdu@ini Hsdaemiiaed whaihet labalsosfimdigiboriag paseld around the
all ocate a new | abel (new |abel information) to the

targdt HAR (inPihiedasé, S pRebEhk. the Ear?&qjlkél%d aahikell o fhatleftiol the

this case, for exanple, as illustrated in FIG 31,

targd? ?%gy?@ Salidof ?@gﬂ g@ﬁaé&‘kﬁe d M@f Ak ‘ie%%@&%geﬁxels have

tion, t he e Il Tustrate pi xel

d
Valld Qalﬁ& rt%#x{;agfdl %ﬁb%ﬁ%@e to(ﬁflerm ﬁ;;gi oca{)llﬁ%dtpomt)
el... [0079]..Next S stra
(step ﬁf’ﬂéﬁ i bk i S%%%demoléﬁﬁe@@e@é B HE b Sove e
S231, 5232 to S23 45 and S246 or processes in the
targed iy ag%iﬁe Pigglyen ﬁ@zlgé Tighetaratt epsed asval fng pecl data are
., fepeated. 32 [0080] Next for exanple, as illustrated
0" {an pyatid Bve); pnd Hhe @rese DRskiean rolad Reiap (siap 2357 poth are
is determined that the pixel data of the target pixe
invali@), 'fér" examplealas dlvsttates) in( Bi(e p305 281 new Ygbel angibemissiieg circuit
step S235, it is determned that only the |abel of

142 tsk!a&c]ﬁisxaelfreatim rumebertthrageh the xst df shy dtdedaddrdse ipformbtion
data is "I"(a valid value)) (step S235: only the

ems@émezb (sRPB286]. SMiRbdvd), indadBltidREs ShisNfos e@EMPR3S: Wisedied in
will be described later is perforned. In

FIG. 30, the line buffer 144b and the label memory controller 147 use present location
information as current label information so as to allocate a new label (new label
information) to the target pixel (step S237). In addition, after that, in this case, for
example, as illustrated in FIG. 31, processes in the steps S245 and 8246 are repeated.
In addition, "(1)" or the like illustrated in a pixel in the binarized data Din in FIG. 31
and the like means a label number (label information) allocated to the pixel.

[0079] Next, for example, as illustrated in FIG. 32, in this case, processes in the steps

S231, S232 to 8234, S245 and S246 or processes in the steps S231, 8235, 8236, 5237,

S245 and S246 are repeated.



ot her words, for exanple, as illustrated in FIG 32,
the line buffer 144b and the | abel nenory controller
147 use (present |ocation infornmation+l abe

i nforrmati on about the pixel above the target pixel)
as current |abel information, thereby the sane | abe
as that of the pixel abovg the target pixel is

all ocated to the target pl%% Ther eby, for exanpl e,

as illustrated in FIG 33 additi onal information
A U

it s Eaf gk g RS it b IRt o Ao Sg%gglusi;@ﬁepes%l
%ﬁgslfm §‘§§s 3@@%%@%6%? ﬁa{) {Xﬂafl %iﬂbﬂl@ﬁ t%%eis Vg the

thelabel of the plxel on the of the

targgiipigt! 15 yalidi(thg miseledaizm 23bl (3 ﬁ@lﬁbvaéé@) é$fer |$83f|3 e@rﬂy jthe pixel
val id a process in step 5239 which will be

abovgds oriided pwlesini gepB? Fowhisl. willrbeoteseniboddaigsis egformed. In
exanple, as illustrated in FIG 34, (present

othel soads, for dxafmpieyas ilbsirh@deh FIGT 82,ntht tioa boffert hetbpandethe label
on the left of the target pixel) is used as current

memoP @bntidlfe® 1 ARtk ® (preddne f@iation hfosadi@niRbEl infamatib@bb®ft the
the pixel on the left of the target pixel is

pixeﬁaﬁo% W LerdePpikBE ab 8@t 19X Blfornt 208 %eﬂ@’@% BREMe 1&1@1 as that

exanpl e, aS|IIustrated|n FIG 35, in the case where

of the;pn&ﬁ %%trtgée %Hr%:?gj eb ﬁtalfpgqtéé s p%é%%t :Ptn&? @‘hé@%q@g é{ample,

as 1get ) aﬂ)rb bha}_,, | Y tétgqen pl Xerr%‘e?i Od (P%sefnona?r? rm:%tgcin;ggd area

the t%
left of th ar lid (step S235: both
mf‘)%?aémvg?ﬁ ?ﬁ‘fﬁ ted r? c‘éHHﬁ??t?‘gn deg er mpni ng circuit

det erni nes vvhet her or not the_ labels of the pixel

[008é13 Olh@é@éher hend dprgeempls ap bkaen e BiGer Brihe ﬁ@%ﬂ@ﬁe itis

of the target pixel are different from each other

detefneinegthgpinhe sipp SEh1.shepixel datmof the targefixgher 'd " (ep S231: Y),
| abel s of the pixel above the target pixel and the

and piix détemmnedéhat af thesiept 3135t anlyethe mbxled! the pixchen slaneftad the
each other (step $S240: N), the above-descri bed

targeP pRGR $S vl {shp S138p t1B28%el sn prer kA nsedid)] A@8RksOn dtdesS239

other hand, in the case where it is determ ned that

whidhhQill aRelssciibed MRIRK X8 performed. T other words, for example, as
illustrated in FIG. 34, (present location information-+label information on the pixel on
the left of the target pixel) is used as current label information, thereby the same label
as that of the pixel on the left of the target pixel is allocated to the target pixel.

[0082] Moreover, for example, as illustrated in FIG. 35, in the case where it is
determined that in step S231, the pixel data of the target pixel is "1" (step S231: Y),
and it 1s determined that in the step S235, the labels of the pixel above the target pixel

and the pixel on the left of the target pixel are valid (step S235: both are valid), next,

the condition determining circuit 141 determines whether or not the labels of the pixel



above the target pixel and the pixel on the left of
the target pixel are different from each other in
the step S240 (step S240: Y), processes in steps 241
to 5244 which will be described bel ow are perforned,
and the sane | abel as that of one pixel selected
fromthe pixel above the target pixel and the pixe
on the left of the target xel is allocated to the
target pixel, and additional information is updated.

abolf "%‘%@P?‘%ﬁﬁ%ﬁmgﬁ‘? PO IR S itn B BHER g rom
coct{ 4R leb A ARt PP B o BT sty pl%b%‘?ﬁve the
targ%fﬁﬁxq iy %ﬁ%ﬁ?xﬁ FiR f&ﬂégrgeaftpé%?é%? & et pch ome? (sep

i nformati on (step 8241). Mbreover, .in addition to
S24¢:AYs therabpvedesspbed prggess iip thestarat2ad is perfrmedss, ¢ he
| abel nunbers on the |ine buffer 144b are
[00830| Qe thici oftagir ynandy pa theeadse wherelibis aletenmivigd that ghegebalpelzthe gixel
(step 5242). Then, a larger |abel nunber from the
aboveathe |tangaimigelsaralf the yexgdionethe Ao wé thch@rdeappel am differean drom
the pixel on the left of the target pixel is erased
eachf ¢then ihRe adeliSLiOtatp SP4MmrabicessssRIDps148 16 Iep which will
8243), and free address information (a free | abe

be d@!‘fﬂmﬁﬂ )betcty RIS Bfndcat il 8R4hne [HBEr £bat §Ohne Fixel selected

exanple, as il ustrated in FIG. 36, two connec

front Ft? oﬁat K oFe Il ?&é&t;ﬁ 23 t@ £ e YEhe ll%@%% ﬂﬁestarsget pixel is

to pl xe connect regl on

allocvze\l@edctg Ry | pLeg diti%ggjgﬁo-rh %Ill abel Isn pgr o?rﬁgaecﬁ%caﬂy,

represen tgy he s eps

such nner,.th or..ex S |.us te
for §ibies oL i o st oo B H{@) s ieciabd Hemory
pi cked-up_i mage, and position informati on and area
contioleh | eAchriSs Gireseat ipoaion mhrRek PR ha ¢rigrnaios about the pixel
obt ai ned as | abel information Dout. Then, -in the case
abovighbe targal piesl+Heleq] dpioimateon shout geaning! g the bafigotihe tarpetepixel)
is conpleted in the step S250 (step S250: Y), the
as curednelabpiginfirmotes (dtsp 8Hp! dMardove,G088Jitibm td this foasemple, as
also in the | abeling process of the enbodinent, as in
illustrited dASEGO(33, tthe 18bel Stuntiaho dh Nl tline Slee Nt44d| are collectively
scanning is performed -on pixels in the picked-up

updated to a label number to be updated (step S242). Then, a larger label number from
the Iabel numbers of the pixel above the target pixel and the pixel on the left of the
target pixel is erased from the additional information memory 148 (step S243), and
free address information (a free label number) is updated (step S244). Thereby, for
example, as illustrated in FIG. 36, two connected regions are integrated, and the same
label 15 allocated to pixels in the two connected regions which are integrated.

[0084] The labeling process represented by the steps S231 to 251 is performed in such

a manner, thereby, for example, as illustrated in FIG. 37, label information about the

whole picked-up image, and position information and area information for each



i mage represented by the binarized data D n. Then,
during the sequential scanning, while a |abel nunber
is, as occasion arises, allocated to a target pixe
based on the values of pixel data of the target

pi xel and nei ghboring pixels thereof, additiona
information (position information and area

i nformati on) for each conn&tt ed regi on corresponding
to each | abel infornation is updated as occasion

connegfeﬁeéc'?ﬂla{%;o%?%n%q %’sﬁ Il FPT% él D%I%b e%xglg,lnlgﬁg%case Where it is
detcirBige ok 5CR0afg Aok ”583% Bmalfnt o See n2SL i v

scanning. In other words, unlike related art, it is
ﬂwiﬁ%#mgﬁ@§@§§éﬁ9395“ﬁorn1a | abel i ng i mage, and | abeling
information and the |ike about the whole inmage is
[0085btIaithis batsy absnan deglabelingaproseamiithyyepbabiesst af 0088]case of
- Thus, also in the enbodi nent, the sane effects as
the ﬁtsbgmbiodimdme foqnsitial eod:rmdign’&;nperﬁirmed birapnxalsl i@ thy pitieed-up
same functions as those in the first enbodinent. In
imaget Rpressmediby thabibriredl @utidiih OMThepOiningOthel saf@dntial k@Aning,
and area information about the whole plcked up i1 mage

whil@€laB8t RinfiRPlie RBYodRSors 8AKRNETatedCRMNM tAget HiRE @3Sed on the
Therefore, a higher speed of the |abeling process

valuc":é1 Qf‘ g%_i‘ge? éia ef)f)'ﬂfe géii k&vﬁi?% Fh%%%@ %MQIL etﬂ%fféf)f AdRitional

nent ress
mforl?ﬂsg%gﬁ (ggﬁé Inn% Io:ﬁgce )S?:rae%glgg{anr}%ﬂ!) g%goeaca?;g}?%clté)cp region
t he real -ti pablllt is fur
COH%S%I}%%EO e?%?%} orBlorpEch é%élig? 0 a5, ceddn ghises. Thereby.
rdmare |%.ach|eved nore easily, and a used nenopry
acquéﬁ%hp i labey| Indraytion abgut ghe dickefdapggpags t%‘éu@‘l’ﬁm‘m

the present invention is described referring to the
inforpation aml aseic on@rmeiiodpimessel, carmectpdvisgionors jcompbited on
limted thereto, and nay be varlously nodi fi ed.
comploh@Opt Fonh mqamﬁiab scanninigh elnatberewdalsc ninfidedrelated art, it is not
enbodi nents, the case where as the neighboring
necegiaxetsforpi x &belihg ituge, dind detdlinpgSnfoiagion and daovie itvat the
target pixel and on the
whole image is obtained by one sequential scanning process.
[0086] Thus, also in the embodiment, the same effects as those in the first
embodiment are obtainable by the same functions as those in the first embodiment. In
other words, label information, position information and area information about the
whole picked-up image are obtainable by one sequential scanning process. Therefore,
a higher speed of the labeling process than ever before 1s achievable.
[0087] Moreover, in the embodiment, the address list 143 in the first embodiment is
not necessary, and label information is allowed to be directly updated, so compared to

the first embodiment, real-time capability is further improved. Therefore, the labeling

process on hardware is achieved more easily, and a used memory amount is allowed to



left of the target pixel are used to performthe

| abel i ng process is descried; however, for exanple,
the | abeling process nmay be performed using pixels in
three directions, that is, above the target pixel,
on the left of the target pixel and at the upper
right from the target pix as the nei ghboring

pi xel s. [0090] Moreover, in'the above-descri bed

enbodi nent, the case where as the value of the pixe
ben&%l "1" is a valid value, and "0" is an invalid

val'ue is descrlbed however, on the contrary, as the

e data, O a.vali
008t Atglr 0 it Luﬁ"ﬁ%% i %f”ﬁ%ed R ey st g speond
an_ex € |ILustrat d . Fl Gs and. 3, one lig
embP@E@ﬁ? nﬁ*ﬁ TRpEiop 4s nog Ty Béaerefar andman by ﬁ@ﬂ%lmﬁ%dlﬁed
ght emnmission cell; however, one |ight reception
[0088é| [For \FEgmple. &t ﬂ%@%@d@%@éoﬁ@b@fbw@%ﬂm el Whope @ the
| i ght em ssion cells. [0092] Mreover, in the imge
neighbpsing pinelpupixedevn tee directivais 2hdeisc abdyedht trgdt@iedane.on the
descri bed enbodi nents, as the input/output panel 11,
left of thortkrggupiatl am ussd ttgpdfrﬁc&‘tﬂ theguabblingrprsdeas isddssplialy however,
panel is described. However, the information
for dxapiple, ot Pbblitepiocessahay be petfﬁﬁﬁéli R Ishiaviired directions,
~~ configuration using an organic el ectrol um nescence

that (sEkbov QH@JLargéi’ bistel Q)rJ thk 1881 thb SarbOiRi 41 QHY E’e‘ﬂw%ﬁ&l righfrom

organi ¢ EL el ement has characteristics of
th EMaLd i pplied, emtting |ight, and,
et&%&ﬁﬁa bac mar%h%?ggpivo tage i's applled receiving
[OOQQ%&ﬁeEQerg &L 3 8@2%&3%{1 dn %P er e:;g'l daie_l_ O&%gﬁé Galue of

enen |nc

the 1f %3@%&29?3{% 3t ﬁi]eva 4 an goFﬁ":‘I’gH]trV us.lfr ﬁ%ﬁ?h@qgﬂ%’ever

organi c EL elenent for each pix and when the
on theqORERTY- Bf 4 Vbt algie ipid gate e%l méy bagtvabif gfalﬂecmEL 1" may

el enent, thereby each organic EL elenent is allowed
be an velid valpg.ght , an i mage is displayed, and when the
backward bias voltage is applied to other organic EL
[009¢] dnethess in ahexamglnilestraild il [isnL smdrde oad lighterdcdption cell is
receive reflected |ight.
arranged corresponding to one light emission cell; however, one light reception cell
may be arranged corresponding to a plurality of light emission cells.
[0092] Moreover, in the image input/output devices 1 and 2 described in the above-
described embodiments, as the input/output panel 11, a configuration using the liguid
crystal display panel is described. However, the information input/output device of the
invention may have a configuration using an organic electroluminescence (EL) panel
or the like as the input/output panel. An organic EL element has characteristics of,
when a forward bias voltage is applied, emitting light, and, when a backward bias

voltage 1s applied, receiving iight to generate a current. Therefore, the organic EL

element includes a display element 11a and a photoreception element 11b. In this case,



[0093] Further, in the above-described enbodi nents,
the invention is described referring to the inmge

i nput/out put device 1 which includes the input/output
panel 11 including a plurality of display elenents
11 a and a plurality of photoreception elenents 1lb
as an exanpl e; however, thg invention is applicable
to an i mage i nput device ( & i mage pi ckup devi ce)
whi ch includes an input panel including a plurality

the @ﬁ%ﬂ@%gﬁﬁ&eﬁt I WnfbGIR g&rs‘aﬂ]a}lgﬁtfg t%ufg Qx%ﬁucw ERYRI for each

processi ng”apparat us-o eqnvention I's

. appljcable ta not. . onl i.ckedr.up.i mage based..pn
pixchraoRBER R SRR YRR RGPl o Sach orAiE B element.
hot or ecept i | ements . 11b, but alsp an.i mage ..
thordS ik EERBNF iy GRS ALGHR! B 6Bk & dipaet 1 splpypd: and
the i mage processing apparatus_of the invention is .
when, hy b@k@@f’ Pigs vplpze isapriiedto athey orgaric Floslgwents; the giganic
i mage i nput/output device including an input/output
EL ghemesits Fe@ilpwid & rweaive teilgcteddighi-guration in a pi xe
Px) illustrated in FIG 38. The input/output panel 5
[009B hc |Fuethsr, anf the sdbogeddstardee Gbadmmbnteli thg mveghtamsis described
substrate 50A, a gate insulating film51A, a first
referdritp @6 iy Bhiadeapttadutig devicen11wkich an@udgp ahe Inpugodtbut el 11
second interlayer insulating film52B, a comon
inchﬁiix%% ﬁl@gﬁﬁf 3f difplh P blethehfyt 85|28 @ phirAsd o bhdBrebbptBn Sedfents
and a pixel electrode 54 (a first sensor el ectrode),
_ ¢ . . _ _
110 Bt BARI0HPAEE (L o RIS JuPLass ggpt dovice (an
. _sensor electrode. 62. econ n I ode) :
imacg® B SR SRich pachocsS B CRRBT RN BEREML b dS of
h nnlecule? 71. 1 ot her words, in the input/output
photgrecetion clemeiist iy ance type touch 37 sensor is
configured of the pixel electrode 54 and. the oppo%ed
[009¢ L Adercortretheipgee Bcetsing ampateseidhe inygntigndgappiicable to not
el ectrode 54 has, for example, a sectional shape
onlyj ric|miekedgora inpigar Apsady of Budascapypn Agnapi ghtgmed by the
film(not illustrated) on the edges 54B tends to be
photbleeptioanelembets elddebut54iB0 ameinegeosreduderd orp e other technique.
alignment film Moreover, the opposed sensor
More kgetficatle, 62 iagnbrogessed apbaats|df thebidferiod iaagdicableno, for
62B) is arranged
example, an image produced in an image input/output device including an input/output

panel 5 (with a sectibnal configuration in a pixel Px) ﬂlustrated in FIG. 38. The
input/output panel 5 includes a first substrate 50 including a glass substrate 50A, a gate
insulating film 51A, a first interlayer insulating film 12A, a signal line SL, a second
interlayer insulating film 52B, a common electrode 53, a third interfayer insulating film
52C and a pixel electrode 54 (a first sensor electrode), and a second substrate 60
including a glass substrate 60A, a color filter 61 and an opposed sensor electrode 62 (a
second sensor electrode), and a liquid crystal layer 70 including liquid crystal

molecules 71. In other words, in the input/output panel 5, a resistance type fouch



opposed to the edges 54B. Thereby, when the second
substrate 60 is bent, the opposed sensor el ectrode
62 touches the exposed edges 54B of the pixe

el ectrode 54 so as to directly bring into
conduction, so instability of position detection is
prevented. In particular,_in the case where the

i nput/out put panel 5 is an3%FS (Fringe Field

Swi tching) systemliquid crystal display panel, the

sensB.% I%eécgﬁ baed P ﬁ%r ?eloerléc%lfoﬁ@ Lﬂéng g‘f‘f A(?ppo?édaséﬁgc%rserf&&%de 62. In

ig a p Ity o SO posl

C?l'%ﬁ? b e dTRNSE 5 {??' 4%?3?@ ri095 Pt rapiading a
plur%lﬁ%&% %féamgne%@“ bed @m@egﬁgﬁégﬁﬂéf rel bggs 54B tends to

softmare In the case where_ the processes are
be thigy fae rfhe) cBges %ﬁtamreépm&d pEggramatisemerglitme Moreover, the
software is installed in a general-purpose conputer
oppased settser blekigodeShit froafiputsg odim st p2beandtopastini A28) is arranged
recordi ng nmedi um nounted in the conputer in advance.
oppB38d &t thk BeesHABANT haretge when desscagl supgeatatliss bent, the opposed
conprising: a scanning section perform ng sequentia
sens8C EBGtkdUG E2nopehee! the eRpdBd cIRGES 4D @Pthe Pl ebci¥de 54 so as 1o
bi nari zed pi xel data; and an information obtaining

dire@BChik 1rﬁ§ rbRENEHRE, 30 RARARSES &0?6513%11 @étéétf(‘)‘ﬁ fslﬁevented In
sequential scanning on the pixels

partlfgsﬁﬂfaf) r R0 Qasree%@%e Ly U@Butpt ﬂz)gﬂélf 5 Clgt élp 'FP@U @)rﬁ{ge Field

or 'each connecte nin I mage is,
ated

.on a et bas
S BREE ot Uy AL Pl o g L 5L 3R, s
hbor i n t he eof 05|t|on i nf or mati on. and
planif; 407 Mol PRl Bhas 4k wedratiop ditesHon pettoftinee i
correspondlng to each | abel information are updated
allowged tgde ¥iithguredueing pihapEWYe WHQui si tion of the
| abel information, the position information and the
[0095} durthet, shavprocessen dessribedhin thkaibevd-gesgrbsdscrobedimentsdnay be

on conpletion of the
performed by hardware or software. In the case where the processes are performed by

software, a program forming the software is installed in a general-purpose computer or
the Iike. Such a program may be stored in a recording medium mounted in the

computer in advance.



sequential scanning. 2. The inmage processing
apparatus according to claim1l1l, wherein in the case
where the pixel data of the target pixel has a valid
val ue and pi xel data of the neighboring pixels have
invalid values, the information obtaining section
i ssues and all ocates new | abel information to the
target pixel. 3. The inage processi ng appar at us
according to claim1 or 2, wherein in the case where
pi xel data of the targetﬂghﬁﬁi has a valid val ue and
pi xel data of only one pixel of the neighboring
pi xel s has a valid value, the information obtaining
section allocates issued | abel information, which has
alrfagé7been allocated to the ane 39 pixel having a
val 1'ddIgee PRgeTHE BPRAGRE °BPREFRSt 0 updat e the
position_information and area_ information for each,
conh SETBERG ERUOR. PATOTTIE SeANGRIY r WaRUERE (1 Eﬁﬁgirlé‘t Y image
according to claim1 or 2, wherein in the case where
reprgsended by firariaed pigel dasg:ged pi xel has a valid val ue and
pi xel data of a plurality of pixels of the
nei ghbaooimaiqe wetagritp sectival paforminge s, pro¢ess isof hardbiien the
obtai ning section allocates issued |abel information,
sequetitiat h stdging readye beerisl Wbiiat ¢dbel t mf@nmtiph X @dpresenting  an
selected fromthe plurality of pixels having valid
ideniBéaR8 nulthel B6r EhORInBdXEregion & tHddLe thasnRshdibOBrises,
information and area information for each connected
i Qn I j i D t Ldi
alloa [P0 et 15! TSt B FHaS, PO oBRE SRl P RORRE Bl ond
. e i ' [ | ue. .
nelgfi?grﬂ;%ng "g{xl%[sg %eg%oaf?( ﬁjlosﬂ%ﬁ ﬁ'?oﬂn@f%h gn&/ aatrén’i mﬁﬂﬁzgz}% for each

on 0 ng section doesS not |ssue
: al | ocat.e | abel information t he target i,xel. 6. .
connirie? TFeR Grotsblirig b bt agERan e BRFY a Bpcasion
. or 2, wherein  the infor | gn obtai ning section | :
ariseR Rl e DY 2cAwpiEeRi i thy laggﬁvffwaa@ae%nﬂsmnmgm@w and
or not a process of allocating the

the area information about the whole image is completed on completion of the

sequential scanning.

2. The image processing apparatus according o claim 1, wherein
in the case where the pixel data of the target pixel has a valid value and pixel
data of the neighboring pixels have invalid values, the information obtaining section

issues and allocates new label information to the target pixel.

3. The image processing apparatus according to claim 1 or 2, wherein
in the case where pixel data of the target pixel has a valid value and pixel data
of only one pixel of the neighboring pixels has a valid value, the information obtaining

section allocates issued label information, which has already been allocated to the one



| abel information and a process of updating the
position information and the area information for
each connected region are perfornmed based on the
val ues of pixel data of the target pixel and
nei ghboring pi xels thereof, a | abel issuing section
i ssuing new | abel informatjon based on a determ ning
result by the determ ning Section, a line buffer
including a controller for each pixel and storing the
_ hel P ti additi . g ‘
pn@Lennr%éggggg%g%?ﬁa&gEggﬁgggg’F%P%rna?% ﬁ?ﬁgﬁé the?{mnand
pasition 4 ' n he area information with
mﬁa@%ohﬁ%gﬁg?p%%%%E%%%ﬁgﬁe P%g them and a free address
information register storing a state of whether or
not each |abel information is allocated. 7. The
i mage_processi ng apparatus accoyding.to clajm1 qor 2,
whet-eil A 1368 HIPACS TS PRRSFRTBHICEPTIMGIOSIIR bfY +-ithetidRs
a determ ning section determ ning whether or not a
pr odhe cask veieropiel drie oiae taragarixgl hpop valld vruamrf pixel data
process of updating the position information and the
of aghwalityi off pixelatdfahe heighbaroly ponlsdutve dvalidgiabues athe information
perfornmed based on the values of pixel data of the
obtain@dggetctipn XkRbcasizdssued gdbledinfomngioy eivhich s abtadyabdealaibeated
i ssuing section issuing new | abel information based
to orpiRel deletlediidi e ph@akidytof Byxcldigavitel wilidivahig, 6 ekd fafifet pixel,
a'line buffer storing the | abel information, an
to iR the BHRior AEGEIRbA A FRIM YRR RAGHAdcA SohfBied region.
position I nformation and the area i nfornmation MA%h
address nunbers and then storing them and an address
list associating | abel information stored in the |ine

buf g-eﬁ‘he }ﬁtﬂe%e processing apparatus according to claim 1 or 2, wherein

in the case where pixel data of the target pixel has an invalid value, the
information obtaining section does not issue and allocate label information to the target

pixel.

6. The image processing apparatus according to claim ! or 2, wherein

the information obtaining section includes:

a determining section determining whether or not a process of allocating the
label information and a process of updating the position information and the area
information for each connected region are performed based on the values of pixel data
of the target pixel and neighboring pixels thereof,

a label issuing section issuing new label information based on a determining
result by the determining section,

a line buffer including a controller for each pixel and storing the label



address nunbers stored in the additional information

menory, and a state of whether or not [ abel

information is allocated with one another and then

storing them 8. An inage processing nethod

conprising: perform ng sequential scanning on pixels

in an i mge represented by4@inarized 41 pixel data,

and perform ng a process so that during the

sequenti al scanning on the pixels, while |abe
inforrdt@pmat i on representing an identification nunber for

each connected region in the image is, as occasion

ar | - 3 3 . . e

o oAb iBoBlalch ekBEABkRuAR dhIRE BRI Sn the

.pi xel her eof;,.. posi t.ion informtian and r.ea .
posifio BimiatSh e oS8 B imelreap eaio s 08t rrELRB pring mem.

dto each | abel information are updated as occasi on

a9 arises, and thereby acquisition of the |abe
information, the position information and the area
i nf %rﬁrﬁa@%ﬁ%ﬂ&ﬂmﬁ% IGRBESITgfestpls of ovhRsther oF nereach label
~_conpletion of the sequential scanning. 9. An inmage
informgtign itidlldcatedconpri sing: an input panel including a

plurality of photoreception elenments arranged al ong

an i mage pickup surface to receive light reflected

froman external proximty object; a scanning section

per 7.0The gags @aetReiih@ hpeeatdidegrdife i dghs! b, avherein

pi cked-up 1nmage represented by binarized pixel data,

t hempiigrkaRatith dHEBARgREING #8hdsned based on

phot oreception signals fromthe photoreception

ol eiR@ksninfi} 4O MBLIDRIRLEAALNG ARG 1800 hANA the

sO that auring

a process t'he sequenti scanni ng on

t .xels ile |abel inforpation.representing.a
abel, ol Bh o erienE BT b R ity BiSAERp e aren
.~ th i.cked- up i e i.s, as occasion arises, .
inforiigR foretcp Gouner Tl derioh airaperReed Parm BeSelyes pf piaf! data
data of ﬁhe target_ pixel and _neighboring pixels
of the fazget prxel gt neglhpringmerslateretand area i nformati on

for each
a label issuing section issuing new label information based on a determining

result by the determining section,

a line buffer storing the label information,

an additional information memory associating the position information and
the area information with address numbers and then storing them, and

an address list associating label information stored in the line buffer, the
address numbers stored in the additional information memory, and a state of whether

or not label information is allocated with one another and then storing them.

8. An image processing method comprising:

performing sequential scanning on pixels in an image represented by binarized



connected regi on corresponding to each | abe

i nformati on are updated as occasion arises, and

t hereby acquisition of the |label information, the
position informati on and the area information about
t he whol e picked-up inmage is conpleted on conpletion
of 42 the sequenti al scanning; and a position
detecti on section obtaining information about one or
nore of the position, shape and size of the externa
PaXifgty object based on the label information, the
position informati on and the area information

obtaé e i nfor bt ai ni

d.by the ti,on section, ..
an PrRGEinh s Pt o6 TRe o BB Sl S5 on 1 pixes
4 nput/out put. panel including a plurality of displa
Whﬂsﬁé n Of%ﬂ.‘ﬂgﬁ JERFeSTERg @ idRndiicalions gy ?e&troea& sﬁynaﬁcted

.an_ i mage based on an image signal and a plurality of
- Tegighibt tBe HBRESUIE.GIE ASFEIRInisChrAllonged tod BeRpt P! bessdogyvalues of
. surface to receive light reflected froman externa
pixep g ofritheytardsf el agd seahbirmng s thereoepdstian infprmation and
sequential scanning on pixels in a picked-up inage
arca nEprregemt fodedsh conmatddzediopicvaksphatag t¢ kehpalek adompation are
i mage bei ng obtai ned based on photoreception signals
upddied ay tdieagdio s eptli heredl exggnistionass iy GbeRtihfernation, the
obt ai ning section performng a process so that during

posilifiL infSROHIBA taha the SRR MMM ARuPtheslifole Whidesis|cBRPleted on
information representing an identification nunber

compRfio£8ffhe SOMRRGAISLadfigh ON i N the picked-up image is,
S occasion arises, allocated to a target pixe
based on val ues of pixel data of the target pixel and
nei ghbori ng pi xel s thereof, position information and
areg Lnf.ormatio dfor each. . connected region
cor 1 eSPIRAERTPFIYAGFORIBES nf or mat i on are updat ed
as occasion _arjses, and thereby acquisition of the
| ab@} PR Wﬁb@ﬂ&ﬁ%ﬂ%@%@r P1 RIPTREPEAR EleB i franggalong
_area information about the whole picked-up inmage is
an ingapRpifidiupdudpcecto mpdedts laght gtlected from an external proximity object;

pixe

a scanning section performing sequential scanning on pixels in a picked-up
image represented by binarized pixel data, the picked-up image being obtained based
on photoreception signals from the photoreception elements;

an information obtaining section performing a process so that during the
sequential scanning on the pixels, while label information representing an
identification number for each connected region in the picked-up image is, as occasion
arises, allocated to a target pixel based on values of pixel data of the target pixel and
neighboring pixels thereof, position information and area information for each
connected region corresponding to each label information are updated as occasion
arises, and thereby acquisition of the label information, the position information and

the area information about the whole picked-up image is completed on completion of



the sequential scanning; and a position detection
section obtaining informati on about one or nore of
the 43 position, shape and size of the externa
proximty object based on the |abel information, the
position informati on and the area information
obt ai ned by the informatio obt ai ni ng section. 11.
An i mage i nput/ out put devi%% conpri sing: an

i nput/out put panel including a display panel and a

Iy section formed in the display
ﬂmsggér%hﬂ&ﬁgﬁgg%%lay panel including a liquid crystal
aye

substPPaFgﬁ G S e A Er PR RN OPR or i o the

nsor .el ectro and .a sec c

POS”&?% 5 ne&w@alze&f m?ﬂtnsomtya@a C\F\F?ﬁ?g &\[’1 g”gw"maﬁm
when the second substrate is depressed and detecting

the gosiiayripkswationand e grear HEoRRHIORJoRAWSE [ 2 dhe information
corresponding to the position of an externa

obtapimg$oniiony obj ect by detecting a change in potentia
caused by contact between the first sensor el ectrode
and the second sensor electrode; a scanning section
perform ng sequential scanning on pixels in an inmage

- I ept@santageddyphiaapiizieticpcadpriclag:a, the inmage being

obt ai ned based on photoreception signals fromthe

phogp, @ﬁ@m?@rpaﬁlﬂeﬁsmaﬁyg aaﬁlufam)oém.ﬁ)m%n el@ﬁfeﬁ!s%kﬂﬁﬁgcd along
section pertrormng a process so t hat uri ng th

a d1|§ﬁ%g§lﬂﬁc§|'toscﬁ§dg& 4 1% L RGsd 381aR i Cat?%nlaﬁgﬁé e}.}u'ahty of

rmati on representi g an 1dentli on nu
h:c eqi in
photor%cg)%%glnel%rgergg é}rgﬁi dI gmgg thé: <th(%prl§y t‘;tglf%g t1:0 6‘59( a? %ght rgﬂected
fromll, & s _of. X %. lata of the target pixel and
oM %B i ““Cher eof , position informtion and
area |nfornat|on for each connected region
cor # S 16110 PEHEANIDESEIUSTHRIOIREING orap el e & Rigked-up
as occasion arises, and thereby acquisition of the
imageaplessndobyrhitiatined pivel gasai the Gickeduprimags beingeltained based

on photoreception signals from the photoreception elements;

an information obtaining section performing a process so that during the
sequentialr scanning on the pixels, while label information representing an
identification number for each connected region in the picked-up image is, as occasion
arises, allocated to a target pixel based on values of pixel data of the target pixel and
neighboring pixels thereof, position information and area information for each
connected region corresponding to each label information are updated as occasion
arises, and thereby acquisition of the label information, the position information and
the area information about the whole picked-up image is completed on completion of
the sequential scanning; and

a position detection section obtaining information about one or more of the



the area informati on about the whol e pi cked-up i nmage
is conpleted on conpletion of 44 the sequentia
scanni ng; and a position detection section obtaining
i nformati on about one or nore of the position, shape
and size of the external proximty object based on
the label information, the, position information and
the area information obtaired by the informtion
obt ai ni ng secti on.

position, shape and size of the external proximity object based on the label information,
the position information and the arca information obtained by the information

obtaining section.

11. An image input/output device comprising:

an input/output panel including a dié.play panel and a position detection
section formed in the display panel, the display panel including a liguid crystal layer
between a first substrate and a second substrate, the position detection section
mcluding a first sensor electrode and a second clectrode which are allowed to come
~ into contact with each other when the second substrate is depressed and detecting a
depressed position of the second substrate corresponding to the position of an external
proximity object by detecting a change in potential caused by contact between the first
sensor electrode and the second sensor electrode;

a scanning section performing sequential scanming on pixels in an image
represented by binarized pixel data, the image being obtained based on photoreception
signals from the photoreception elements;

an information obtaining section performing a process so that during the
sequential scanning on the pixels, while label information representing an
identification number for each connected region in the image is, as occasion arises,
allocated to a target pixel based on values of pixel data of the target pixel and
neighboring pixels thereof, position information and area information for each
comected region corresponding to each label information are updated as occasion
arises, and thereby acquisition of the label information, the position information and

the area information about the whole picked-up image is compieted on completion of



44

the sequential scanning; and

a position detection section obtaining information about one or more of the
position, shape and size of the external proximity object based on the label information,
the position information and the area information obtained by the information

obtaining section.



