-1- DESCRI PTI ON METHOD AND DEVI CE FOR REG STERI NG
| NSPECTI ON STANDARDS FOR A CHARACTER | NSPECTI NG APPARATUS
TECHNI CAL FI ELD The present invention relates to a character

i nspecting apparatus for inspecting the quality of a character by inage
processing, and nore particularly, to a nethod and a device for

regi stering inspection standards for the character inspecting apparatus.
BACKGROUND ART Wth the increase_if the production of electronic
conponents, the quality inspection of appearances and characters thereof

has been regarded as inportant. Pagti , high speed and high
reliability are required for the Qﬁ%#§¥€ﬁ#ﬁ%pection, and a reduction of

changeover iR pRelaNogbles o JNSRALHIAR iRSRARISH Loulaths requi red

Appar at uses to Whi'ch an T nage processing te que 1's” applied are comonly

used as the quality inSERCAI MEhRARMIN AiNiPRTTIRG APBARETES Strings stanped
or printed on the electronic conponents, and the apparatuses are as

follows. That is, a predeterm ned area of a conponent to be inspected is
phot ographed by a canera as an inspection range, and the
TECHNICAL FIELD

The present invention relates to a character inspecting
apparatus for inspecting the quality of a character by image
processing, and more particularly, to a method and a device
for registering inspection standards for the character

inspecting apparatus.

BACKGROUND ART

With the increase in the production of electronic
components, the quality inspection of appearances and
characters thereof has been regarded as important.
Particularly, high speed and high reliability are required
for the quality inspection, and a reduction of changeover
time when an object of inspection is changed is also
required.

Apparatuses to which an image processing technigue is
applied are commonly used as the quality inspecting
apparatuses for character strings stamped or printed on the
electronic components, and the apparatuses are as follows.
That is, a predetermined area of a component to be inspected

is photographed by a camera as an inspection range, and the



-2- imge data thereof are stored in an inmage nenory. Then, character
nodel s and character positions, which becone inspection standards, are
regi stered in advance, and the above inmage data and character nodels are
sequentially conpared by pattern matching at the respective registered
character positions. As a result of the pattern matching, the presence or
absence, and the good or bad quality of the characters are judged from
simlarities to the character nodels. 5 _ Wth respect to articles like
el ectronic conponents in which objects of inspection are frequently

repl aced, it egones ﬁe e:é%ﬂ&a%g %ethe charact er nqge S qﬂlthe
character pos??lons econe |nspgcﬁPoﬁ stARAArH O t he

char act er bﬂéP&EEéP%@:ﬁ’@fé AUklp ARFDEET LOCL EALLY, AN i WdSGH Y T eg) st ered

in a short tinme. A conventlonal evi ce or registering in advance these

'nSDECt'Onlﬁéﬁggé‘{Qndé’%éhdéMdé QW Bedeserbletn Vhidad &l eTaCa L Figs. 10

to 13 A device for regi'stering inspection standards for a character

I nSpectl NgaBEPAr ahdige | detaIdesd Arsheer mBAELY. ardOsequarai®iiasl for
inputting i mages of character strings stanped or printed on an electronic

conmponent tompeared rispasd ethrantch Hddd ngnage tHat acapecisiws etkd Ik tair darage
menory 2. An el ectronic conponent 20, which is an object of inspection,
has a det echanadter epositidn<h tAse aclrasattenf sheipatterd omdiehimgpect ed
(hereinafter, referred to as a

the presence or absence, and the good or bad quality of the

characters are judged from similarities to the character

models.

With respect to articles like electronic components in
which objects of inspection are frequently replaced, it
becomes important that the character models and the
character positions which become iﬁspection standards of the
above character inspecting apparatus can be efficiently and
correctly registered in a short time. A conventional device
for registering in advance these inspection standard data
will now be described with reference to Figs. 10 to 13.

A device for registering inspection standards for a
character inspecting apparatus includes, as shown in Fig.

10, a camera 1 for inputting images of character strings
stamped or printed on an electronic component to be
inspected, and the image data are stored in an image memory
2. An electronic component 20, which is an object of

inspection, has a determined area in which the character

string is to be inspected (hereinafter, referred to as a



-3- capture area) 21, and the registration device conprises a capture
area storage section 4 for storing the capture area 21. A binarization
execution section 3 perfornms binarization on the basis of the above image
data and the capture area 21, and outputs the results to a character-
capture execution section 5. The character-capture execution section 5
judges and captures (hereinafter, referred to as capturing) a character
portion fromthe results of binarizatian.- and outputs themto an

i nspection standard registration section 6. The inspection standard

_ . . - .nodel__and it h t
o bl oo L SRR Qe 99) PhRA> R PO ARLEL: TR0 bR ERRE &8 o1 andar o

position corresponding to the captur anrn

storage secldrd area stgbﬁggiQ@@&%@ﬁi{¥E&¥§ﬁ%ﬁﬁ%B;%ﬁ%tgggtgrgogygéts the

image data in the inage nendbry 2 into binary data’in a region o he

captured arda shobedabfzhBeos apkekEr BELAESIAIA08 $eekbeRs 4. The inmage data
are such that a gray scale for each pixel of the canmera 1 is stored at a

predet er m dchardzaltibhodon therb&xbHIPb L, tiad abdRS Ahbe08ath Snditlse Oray
scal e data of 256 |levels are obtained. Wien the gray scal e data of 256

| evel s ar e captamgedrbrofilt hand oveisput{e (qiliev aleanitl tiso tbl ackhat&ctéhe hi ghest
(equivalent to white), and the nunber of pixels for each gray scale of the
above i mug€apauye sxeguhied, sact vt ogr dhes nbamaich eE-gapt@rée s gener at ed.
Usual Iy, since the characters stanped or printed on the electronic
conponent execution section 5 judges and captures (hereinafter,

referred to as capturing) a character portion from the

results of binarization, and outputs them to an inspection

standard registration section 6. The inspection standard

registration section 6 registers a character model and its

character position corresponding to the captured character

in an inspection standard storage section 8.

The binarization execution section 3 converts the image

data in the image memory 2 into binary data in a region of

the captured area stored in the capture area storage section

4. The image data are such that a gray scale for each pixel

of the camera 1 is stored at a predetermined resolution.

For example, at a resolution of 8 bits, gray scale data of

256 levels are obtained. When the gray scale data of 256

levels are arranged from the lowest (equivalent to black) to

the highest (equivalent to white), and the number of pixels

for each gray scale of the above image data is counted, a

histogram shown in Fig. 12 is generated. Usually, since the

characters stamped or printed on the electronic component



-4- include many whitish characters, portions close to white represent
character portions, and portions close to black represent bases in Fig.

12. By converting the above histograminto binary data using a
predeterm ned gray scale as a threshold value, the inmge data are
separated into gray scale inage data represented by black and white. Based
on this result, the binarization execution section 3 outputs information
about positions of the pixels separated into white portions to the
character-capture execution section 5. Incidentally, fine adjustnent of

t he nunber, of, pixel s separated into the white . porti.ons can be _effected by
adj usting Jtrh%llg%%ir?a}n(}’ns“ﬁl S eChSFgaé?E?m%%%tlgcgnasy cslcoc'ﬁeeCt f"’(gﬁtﬁecorres t he

threshol d f’é”ﬁf*@selzhé%}%l%tctte*}ep%%%ﬁg}’ 9ha CHRLLH 4D G Char %ﬁ%@hz can be

i mproved. e character-capture execution section 5 uses t

i nf ormat i ofe RN PAHddONS: @figt heapi xel s separated into white portions,
and identifies a nmass of pixels, which can be judged as one character, on

the basis of a pyeseiws iR thrl aBbkbhAt sT88Pam an s Wihdry EHaga 13, for
exanple, a predeterm ned area including the nass of the pixels identified

as the chajgtigra irrddigathiasdagehar achte &¢ e el apllUeedthdhe i mage
datumincluded in the captured character area 22 is taken as a character
nodel to bEnage data are separated into gray scale image data
represented by black and white. Based on this result, the
binarization execution section 3 outputs information about
positions of the pixels separated into white portions to the
character-capture execution section 5. Incidentally, fine
adjustment of the number of pixels separated into the white
portions can be effected by adjusting the positions of the
predetermined gray scale which becomes the threshold wvalue,
so that the accuracy of capturing the characters can be
improved.

The character-capture execution section 5 uses the
information about positions of the pixels separated into
white portions, and identifies a mass of pixels, which can
be judged as one character, on the basis of a predetermined
algorithm. Then, as shown in Fig. 13, for example, a
predetermined area including the mass of the pixels
identified as the character is judged as a character area 22
and captured. The image datum included in the captured
character area 22 is taken as a character model to be

inspected, and a predetermined position such as the central



i nspected, and a predeterm ned position such as the central o

-5- position of the character area 22 is taken as a character position 23
of the character nodel. The character nodel and the character position 23
are output to the inspection standard registration section 6. The

i nspection standard registration section 6 registers the input character
nodel and the character position 23 in the inspection standard storage
section 8, respectively. When regisstering an inspection standard of
the next object of inspection during the actual changeover, the initial

work whi ch SROI S oo o BaBectian standay & Of b et bl Lg psed. That

is, as described above, the Iimage data ein wor

| ncor por at qihd i idie J3TREE thEPERAYagt 8 drsAOV e tak LD Koda] aykthi n
region of the capture area to capture each of the character areas

wher eby t helharaletedeks taff bheardab gl RPHd QRspeEribpe character
string of the work to be inspected are obtained and stored. They are used

as the charsetetarbdeldstaadibhesebaiact®r pOs tingpecteohespgubyrdnspect ed,
and the character quality can be inspected by pattern matching on the
basi s of tredisdpedtioon serandar 6 degisiethelsanmpunt chbraetect nOMET
conponent s. However, in the above conventional device for
regi st eri ngich$pecchamastandarastior 2helrHdradmepecitnspestangangpar at us,
in the case of a poor quality )

storage section 8, respectively.

When registering an inspection standard of the next

object of inspection during the actual changeover, the

initial work which registers the inspection standard of the

next lot is used. That is, as described above, the image

data of the initial work are incorporated in the image

memory 2 and converted into binary data within a region of

the capture area to capture each of the character areas 22,

whereby the character models and the character positions of

the character string of the work to be inspected are

obtained and stored. They are used as the character models

and the character positions to be newly inspected, and the

character quality can be inspected by pattern matching on

the basis of the inspection standard during the same lot of

electronic components.

However, in the above conventional device for
registering inspection standards for the character

inspecting apparatus, in the case of a poor quality

character such that printing of the character to be



character such that printing of the character to be

-6- inspected of the initial work which registers the inspection standard
is unclear, or the character includes scratches, etc., a faulty character
nodel is registered as a reference nodel with an attendant registration of
a wong character position. In addition, with respect to a character
string of high density having small character pitches, the character

nodel cannot be captured normally, and e -character nodel is generated in
which a part or all of the adjacent characters are close to each other, so

that a ch 'rr?s‘i}/&egted%‘%e'th@i EL&?E?QE H5 O e aGt 'st%’%% itﬁe”%i—ié}?%éftion

regi st ered. a result, e 1 nspection Is conducted in accordance with

such a faudahdNePed ier1shandardinsochdaicddie ighandeketcrdtahity. _
i nspection may not be conducted normally, thereby causing reduction in the

i nspecti one@CCUAGAulty chakBc8ddi hb@El B¢ NeyitderelianacherefBdehseare
captured and registered each tine the lot is newy changed, the character
nodel s andndded. ehathaehentpeadbhdnsedbst it vly ofc angentoehaaabtesgi strati on
even if the initial work is not a defective product. In conducting the
char act er ppsdltiiton. | Aspedtiivnena wiahl eesprbt dld ablchairaspect sbnisan be
often conducted if the reference character nodels and character positions
are fixed.ofTHaiadr sleasitiiehavhng peehl spharagters ®itichegentihe for stabilizi ng

the character nodels and the character positions to be registered.
character model cannot be captured normally, and a character

model is generated in which a part or all of the adjacent
characters are close to each other, so that a character
model different from the actual one is usually registered.
As a result, the inspection is conducted in accordance with
such a faulty inspection standard, so that the character
cquality inspection may not be conducted normally, thereby
causing reduction in the inspection accuracy.

In addition, since the character models are captured
and registered each time the lot is newly changed, the
character models and the character positions delicately
change for each registration even if the initial work is not
a defective product. In conducting the character quality
inspection, a stable and reliable inspection can be often
conducted if the reference character models and character
positions are fixed. Therefore, there has been an increase
in demand for stabilizing the character models and the
character positions toc be registered.

Further, depending on the character string to be



Further, depending on the character string to be

-7- inspected, there nmay be a case where only a part of the character
nodels in the character string may be preferably changed w thout changi ng
the character positions in the inspection standards of the forner work
registered in the inspection standard storage section. In this case,
according to the conventional device, it is necessary to register
character nodels and character positiong of a new character string. For
this reason, workability of registration of the inspection standard is not

so good, a ol I ctd a e jcated.
by soCaURE P SPER R R Ly BRPSCRRR BhandRn iy S, TR mde 1o
solve the RLPRLESE Abade I tWe dhbradRdyi LEr PR 6Rdy I5e - dFPUHAS a

met hod and device for registering inspection standards for a character
i nspect i ngcRRPGéAt WBt WAL € eitaty ihgYichleethhRapest | PdsitsiaandsHy a sinple
operation w thout depending on the character quality of a work registering
t he i nspecinspecsiamdatasjanmtrercbyrhe chamaet eorkusedisterspeacnt ithie can be
stably and accurately conducted. According to the present invention,
there is piospédetion stsridatdbfstcagiost sechgonnspiet tlois staawlards for a
character inspecting apparatus incorporating inmage data of a character
string of ACHOFRINGrte cehist@MVRRta oxidar deverest ¥t ngs necessary to

register character models and character positions of a new

character string. For this reason, workability of

registration of the inspection standard is not so good, and

control of the inspection standard becomes complicated.

DISCLOSURE OF THE INVENTION

The present invention has been made to solve the
problems of the prior art, and its object is to provide a
method and device for registering inspection standards for a
character inspecting apparatus which can register inspection
standards by a simple operation without depending on the
character quality of a work registering the inspection
standards, whereby a character quality inspection can be
stably and accurately conducted.

According to the present invention, there is provided a
method of registering inspection standards for a character
inspecting apparatus incorporating image data of a character
string of a work for registering a character string

inspection standard by a camera, obtaining character areas



i nspection standard by a canera, obtaining character areas

-8- and positions of the character areas on the basis of the incorporated
i mge data, and registering inage data of the obtained character areas and
the character area positions as character nodels and character node

positi ons whi ch becone inspection standards, respectively, the nethod
conpri si ng: storing in advance standard i mage data of all the
characters to be inspected as standardscharacter nodels of the characters;
executing pattern matchi ng between character string imge data of the work

and the stgpdydi¢hanacher cARdehSradfien AlAl INeHNBachar 86t ghe areas and
the character area positions; allocating standard character nodels of high

si milarityirdoridoeapelt enagaBishaN0ald #dif SRATidel @hagbl B88a biBgeedata as
character nodels; cal culating character positions of the allocated
char act er omddned ahdracter aegastaid nthd haaldeeat adeahpoatt eonsoglel s and
the «calculated positions of the character nodels as the inspection
st andar ds charactefcoodeilagand thersstesenmodaly enisiian onshehichsberoawe ded a
device for registering inspection standards for a character inspecting
appar at us insplegdilog steadardsf orespeoriglati de meijeddavmpoisinghar act er
string of a work to be inspected, an_inmage nmenory for storing the
i ncor por at ed i fEGE idgt drandvanfageteapdardfinpthatede of gLt AHSof a work for
regi stering a

9 é%aracters to be inspected as standard character models of
the characters;

executing pattern matching between character string
image data of the work and the standard character models
when obtaining the character areas and the character area
positions; allocating standard character models of high
similarity in the pattern matching to the character string
image data as character models; calculating character
positions of the allocated character models; and

registering the allocated character models and the
calculated positions of the character models as the
inspection standards.

According to the present invention, there is provided a
device for registering inspection standards for a character
inspecting apparatus including a camera for incorporating
image data of a character string of a work to be inspected,
an image memory for storing the incorporated image data and

image data of a character string of a work for registering a

character string inspection standard, and an inspection



character string inspection standard, and an inspection

-9- standard storage section for storing i mage data of the character
areas obtained on the basis of the character string imge data of the work
for registering a character string inspection standard and the positions
of the character area as character nodels and character nodel positions
whi ch becone inspection standards, respectively, the device conprising:

a character nodel storage section for_sgoring in advance standard i mage
data of all the characters to be inspected as standard character nodels of

the char aCEgéﬁaard stof §8a£&&f5ne%o¥ %rt%%nae‘i{n!éﬁ?n%&% fcﬁ}@rﬂﬂ‘eg search area

dat a whi ch "becone executTon range of pattéern~ma respect to the

| mage dat a.Qh LBLeWOL KL OT B EH UL 1R palALACECERStEh N ddsPect i on
st andar d; a pattern matching execution section for sequentially

executing B@EEﬁ%niﬂﬁééh&QQab@EV&ﬁﬂm if@@&@@_’i@&éﬁiﬁ%’%%he@@é@cé’zﬂd all the
characters of the standard character nodels wthin the execution range of

t he patterstrahghingpeceldbpcstidninrst andarteCbagaciens noetise of hi gh
simlarity in the pattern matching to the character string i mge data as
character nbdebstenbbtaeai ag dhmaraatiesr modeds ehdt bkashddiomatmestielchar act er
nodel s, and outputting the all ocated character nodels and the obtained
character mpeasions whighdhegauns dmapesitiioon stahdards i meeseettiorehor
the device comprising:
a character model storage section for storing in
advance standard image data of all the characters to be
inspected as standard character models of the characters;
a search area storage section for storing search area
data which become execution range of pattern matching with
respect to the image data of the work for registering a
character string inspection standard;
a pattern matching execution section for sequentially
executing pattern matching between the incorporated image
data and all the characters of the standard character models
within the execution range of the pattern matching,
allocating standard character models of high similarity in
the pattern matching to the character string image data as
character models, obtaining character areas of the allocated
character models, and outputting the allocated character
models and the obtained character areas;

a character position calculating section for

calculating coordinates of the obtained character areas as



cal cul ati ng coordi nates of the obtained character areas as

- 10 - character positions; an allocation judging section for

j udgi ng whether or not allocation is correct on the basis of the allocated
character nodels and the cal cul ated character positions, and outputting
~the allocated character nodels and the cal cul ated character positions when
the allocation is correct; and an i nspection standard registration
section for registering the input alLl pgated character nodels and the
.cal cul ated character positions in the inspection standard storage section.

In additiaq evi attach thereto an allocated character
designaIic##%éigﬁe%h%P%ﬁtggéfgnating the character string of the work to be

i nspect ed, and érh%l&%éa%ri%nnghﬁa%lﬁg sEXELHL 1 AL SREL MY, wﬁ(@%gegxseuti ng the

pattern matching, nmay sequentially execute pattiern matchin et ween the

i ncor por ati4l idMGR 43R aRdcbheest apdafie ohayactsy tiedahsocapegesponding to
t he designated character string. Further, the device may conprise an

i nspect ed dHf=aARIeR nldaNG Agd SRE! ¢ANcE Datvdd hag aftaf-agbel tEBA8Yea@MMENd
for changing only a part of characters in the character string of the
fornmer | otoutigutainec thegiaddochaedctiedrposest ingrielef anke ther kalotlabtedf or mer
| ot registered in the inspection standard storage section is input, and

t he i nspectled aghit@raciositiohanyhey tketabloestidmput comrsechar asder change

command and _ ) ‘ ' )
an inspection standard registration section for

registering the input allocated character models and the
calculated character positions in the inspection standard
storage section.

In addition, the device may attach thereto an allocated
character designation section for designating the character
string of the work to be inspected, and the pattern matching
execution section, when executing the pattern matching, may
sequentially execute pattern matching between the
incorporated image data and the standard character models
corresponding to the designated character string. Further,
the device may comprise an inspected character changing
section to which a character change command for changing
only a part of characters in the character string of the
former lot without changing character positions of the work
of the former lot registered in the inspection standard
storage section is input, and the inspected character
changing section may input the character change command and

a new character string, and replace only character models to



a new character string, and replace only character nodels to

be changed in the inspection standard storage section to register new

i nspection standards while referring to the character nodels in the
character nodel storage section corresponding to the new character string.
According to the above construction of the present invention, standard

i mge data of all the characters to be inspected are stored in advance as
standard character nodels of the chacagjers. Wen the work is changed to a
new one to be inspected, the inmage data of the character string of the

nge. monory RGOSR ol fPnt ARG Rt WO, TUATUAERoaRa the |

i mage nmenory, and pattern mafc et ween

character HoOalsdf b iHiBecEBhALLER, SIONAR 14 AR, Shapagtepaodel

storage section is sequentially executed w thi'n the Tang
area of thadrRAddRe1GNihhenbashs -8t M tdee3-0k LReLRaLtEern

mat chi ng, the character nodels are allocated to the above 1nage data, and

the characterjeesiciding @b the abkospifskt&hay@atgy. string are cal cul ated
by the character areas of the character nodels. Here, "allocation"” nmeans

that the above Axhanatiter trpdaksabboeedohsit Advange off e heageekentcor respond
to the inspection standard positions as standard npbdels, and the sane
shal | appl ynvendiieaf,t standhed ihage afdtoratf @il thexetatredtepsrectby, the
al l ocated character. nodels and the character positions of the character
nmodel s inspected are stored in advance as standard character models
of the characters. When the work is changed to a new one to
be inspected, the image data of the character string of the
work which registers their inspection standards are
incorporated in the image memory, and pattern matching
between the image data and the character models of all the
characters stored in the character model storage section is
sequentially executed within the range of the search area of
the image data. On the basis of similarities of the pattern
matching, the character models are allocated to the above
image data, and the character positions of the allocated
character string are calculated by the character areas of
the character models. Here, “allocation” means that the
above character models stored in advance are made to
correspond to the inspection standard positions as standard
models, and the same shall apply hereinafter. When the
allocation is executed correctly, the allocated character

models and the character positions of the character models

are registered in the inspection standard storage section as



are registered in the inspection standard storage section as

- 12 - inspection standards. When the thickness of the |line of the
character to be inspected tends to vary, several character nodels having
different line thicknesses in response to the characters are stored in the
character nodel storage section. Wien the inspection standards are

regi stered in accordance with the above description, the inspection
standards flexibly corresponding to_the above variation can be obtai ned.
As a result, the accuracy of the character inspection can be inproved. In
addition, there . may be _a.case where one character in a character strin

may be anfﬂﬁﬁ?ﬁﬁl%? %%%&ﬁg ? y of character nodels such that the final °

numeral in 2 B Ans Gk Be BAY 90 Oe "(hd Qibradddy! Bbspgase. - a

plurality of character el s are made possible to be allocated to one

character pOsiddin tMNGEh tBeGaMPS 5BGerd NSPRGId AL Shidakdnaphggeby even if
the character string to be inspected changes wthin the range of the above

charact er dinElentcapaRl enatkhekbgsal h ofaépshs £ Y ateeichaRdek srwhigh
flexi bly becone inspection standards in response thereto can be

regi steredkstored inVigre kharebaeachefiest $tdtadsd setdinspecwrdni shal r eady
known, the thicknesses of the characters of the character string are
fixed, andindmreis elapdemdschaeacéeistodsd i aamspendengith the
characters, the character string to be
above description, the ingpection standards flexibly
corresponding to the above variation can be obtained. As a
result, the accuracy of the character inspection can be
improved. In addition, there may be a case where one
character in a character string may be any one of a
plurality of character models such that the final numeral in
a numeral string may be any one of “0 to 9. In this case,
a plurality of character models are made possible to be
allocated to one character position, which becomes the
inspection standard, whereby even if the character string to
be inspected changes within the range of the above character
models capable of being allocated, character models which
flexibly become inspection standards in response thereto can
be registered.
When the character string to be inspected is already
known, the thicknesses of the characters of the character
string are fixed, and there is only one character model

corresponding to the characters, the character string to be

inspected is designated by the allocated character string



inspected is designated by the allocated character string

- 13 - designation section. A pattern matchi ng between the character
nodel s stored in the character nodel storage section corresponding to the
characters of the designated character string and the inmage data within
the range of the search area is executed. On the basis of simlarities

t hereof, the character nodels and the character areas are allocated
simlarly to the above description, andsthe allocated character nodels and
the character positions thereof are registered in the inspection standard

storage Ségélﬁ‘a@foﬁ N&.dgispect hoﬁgikéﬁg%géchﬁﬁg géb%r\hetcénm?t’het he ~processing

time of the pattern matchi'ng is shortened. ng on the object of

| nSpect i ONgp L REL € MR & s1CA%Y WRCLROBhYy @@fgnﬁe%@%o@a%feacter model s
I w thout c

in the character string may be preferably change t angi ng the

character postid@NSotrbddihdingPeet kR shapderdss Afr the do¥ilRhtkat
registered in the inspection standard storage section. At this tine, the

i nspect ed ¢haracter haing Rghd Thet inagenpats Wi thiad atieraehange e¢asmand and
a new character string, and replaces only character nodels to be changed
i n the inspestdlomnmstandarekestutiedge Sacthenbadii$ eof reifmeirlramiag ites t he
character nodels in the character nodel storage section on the basis of

t he new chelrexeef. sthe mharaftemowdedspandi bhe stkarkrtbrwardss exsily

registered in this way wthout changing the character positions, so that
allocated similarly to the above description, and the

allocated character models and the character positions
thereof are registered in the inspection standard storage
section as the inspection standards. At this time, the
processing time of the pattern matching is shortened.

Depending on the object of inspection, there may be a
case where only a part of the character models in the
character string may be preferably changed without changing
the character positions in the inspection standards of the
former lot registered in the inspection standard storage
section. At this time, the inspected character changing
section inputs a character change command and a new
character string, and replaces only character models to be
changed in the inspection standard storage section while
referring to the character models in the character model
storage section on the basis of the new character string.
The new inspection standard can be easily registered in this
way without changing the character positions, so that

efficiency of registration work can be improved.



efficiency of registration work can be inproved.

- 14 - Accordingly, when a work registering the inspection standards
is a defective product, the allocation is judged to be abnormal after
executing the allocation, so that the work can be detected as a defective
product. Thus, the character nodels and the character positions can be
correctly registered without depending on the character quality of the
defective product. In addition, with_regpect to the inspection of a
character string of high density having small character pitches, correct

| nspecti on st angadsas Sy DeAlSOlSLRLRTreBsoPol ey tno Uifudditneg! | o

accur acy duri ng aracter 1ns 1 on rove and

wor ki ng efét&ﬁ&ﬁ?&é(Esté“aéfsﬂﬁ%aé BQOEGEQ”E§hQ'£H&ocat10n is judged BRI EF

DESCRI PTI ON OF DRAW Is a functional block dlagran1of a
first enb@@nssrgbmnme azrt;ee&e@&e'cw@agl €Re allocatidh, %d EhatCitheui t bl ock
di agram of the first enbodi nent; Fig. 3 is a flowhart of an

i nspect i onwstlansgat the rdiciitea iaen aadededt ige trédectd i r sthuentbatienent ;

Fig. 4 is an another circuit block diagramof the first enbodi nent;

Fig. 5 is ehiunctenmddloandlithgr ehmobchesepositdtions can be
correctly registered without depending on the character
gquality of the defective product. In addition, with respect
to the inspection of a character string of high density
having small character pitches, correct inspection standards
can be registered. As a result, the inspection accuracy

during the actual character inspection can be improved, and

working efficiency of the inspection becomes high.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a functional block diagram of a first
embodiment of the present invention;

Fig. 2 is a circuit block diagram of the first
embodiment;

Fig. 3 is a flowchart of an inspection standard
registration according to the first embodiment;

Fig. 4 is an another circuit block diagram of the first
embodiment;

Fig. 5 is a functional block diagram of a second
embodiment of the present invention;

Fig. 6 is a flowchart of an inspection standard



enbodi nent of the present invention; Fig. 6 is a flowhart of an

i nspection standard - 15 -

regi stration according to the second enbodi nent; Fig. 7is a
functional block diagramof a third enbodi nent; Fig. 8is a

fl omchart of an inspection standard registration according to a third
enbodi nment ; Fig. 9is an illustration of a processing flowchart
according to the third enbodinent; - 15 EFig. 10 is a functional bl ock

di agram according to a prior art; Fig. 11 is an illustration of an

el ectroni Cr&%f%%{‘aﬁés‘j{on %%%o%dgﬁg.t %etﬁéeée@&?c?r%iﬂ(}giiﬁr%ntthe prior art;

Fig. 12 is a ration o i narizatron o vice ’'for registering

i nspection stangpt ds; acecql i eli@nhRCLRLLR! aj Adtam & 5 thirdti 9. 13 is an
illustration of an exanple of character position calculation of the device
for regi stafbs@imdmispecti on standards according to the prior art.

BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The preferred enbodi nents
according to theigreseid a ifwenrthaeh Wl knnomspectoscrdtdeadiard detail with
reference to the attached draw ngs. Figs. 1 to 4 show a first

enbodi nentreqedteratiimn tawcording to a third embodiment;

Fig. 9 1is an illustration of a processing flowchart
according to the third embodiment;

- Fig. 10 is a functional block diagram according to a
prior art;

Fig. 11 is an illustration of an electronic component
and a capture area according to the prior art;

Fig. 12 is an illustration of binarization of a device
for registering inspection standards according to the prior
art; and

Fig. 13 is an illustration of an example of character
position calculation of the device for registering

inspection standards according to the prior art.

BEST MODE FOR CARRYING QUT THE INVENTION
The preferred embodiments according to the present
invention will now be described in detail with reference to
the attached drawings.
Figs. 1 to 4 show a first embodiment. Referring to
Fig. 1, a camera 1 incorporates image data of a character

part, which is the object to be inspected, and a CCD camera



Fig. 1, a canera 1 incorporates inmage data of a character part, which is
the object to be inspected, and a CCD canera

- 16 - my be adopted, for exanple. The inmage data are input as gray
scal e data for each pixel of the canmera 1, and the gray scale data are
stored in an inmage nenory 2 as digital values at a predeterm ned
resolution. Simlarly to the above description of the prior art, at a
resolution of 8 bits, for exanple, gray scale data of 256 |evels are

obt ai ned. An area in which characters to be inspected are witten is

called a $03r ¢ %@%@teéf‘dférsgﬁéxﬁ;bl@.r eanl Qg FQeh! 9Pe iSplorastoring a

range of thé areas is provided. character nodel storage section 7 stores

in advanceghandand ghRBgecpabien Nsiad1 Ad dHke ehakact er sndsele i dray
characters or character strings to be inspected as character nodels

(st andar d sehdadhes aRdeksdpre@nih Sdmrasgd alerxgnpl as di@geal padlwsas of

al phanuneric characters and so forth. In the follow ng description, the
case of ort e@haredeterminabisveschitBoha charidetréy sbrthg sbbess ot herw se
specified. In addition, an allocated character string designation section
14 desi gnatessripéioharictbe BritnErto B ingescletdirs af pabiesn et ching
execution section 11 and an allocation judging section 15, and the

char act er SXEFPAG cafaescasi grbt ff 556 flevedeampreoPhningdt | code, or a
JI'S code. |Inmmge data i,n an,i mage nenory 2, search area data in,the search
area storage sétt@GF213R WRAFECFRATADRAS th R dnspected are written

is called a search area, and a search area storage section
13 for storing a range of the areas is provided. A
character model storage section 7 stores in advance standard
image patterns of all the characters used in characters or
character strings to be inspected as character models
{standard character models}, and stores, for example, image
patterns of alphanumeric characters and so forth. In the
following description, the case of one character is also
called a character string unless otherwise specified. 1In
addition, an allocated character string designation section
14 designates the character string to be inspected to a
pattern matching execution section 11 and an allocation
judging section 15, and the character string can be
designated as, for example, an ASCII code, or a JIS code.
Image data in an image memory 2, search area data in the
search area storage section 13, character models in the
character model storage section 7, and character string data

to be inspected from the allocated character string



char act er

nodel storage section 7, and character string data to be

i nspected fromthe all ocated character string

- 17 - designation section 14 are then referred to by a pattern
The pattern mat ching execution section 11
character codes of the designated character string fromthe

execution section 11.
i nputs the

all ocated character string designation section 14 and the character
in the character nodel storage sectiani% -corresponding thereto, and
pattern matchi ng between these character nodels and the inmge

execut es
data stor

data fromt

mat chi ng,
char act er

nodel is
char act er

e "searcn area storage sec

mat chi ng

nodel s

A eREohaE oh TG TETY dfd RrC L PR0R el ks WAL ol T

pattern

ﬁQtEH§g§ pattet fvhuddonhaving high simlarity to a certain
nodel 1S regarded as a corresponding character area, and the

above charact er rRAght t 82N | Mg Yy dxldudfiichy skstabhotat Sgbd©s tdiee charact er
area. Then, the character area corresponding to the allocated character

oghavhcter acehas act eth @Ridiigmatedakhdlratt8g secin®frdod the
position cal culating section 12 cal cul ates the character

The

posi ti ons ellbhetedpchachatractsirim designdtdohpaéstidre Bbarel alleocat ed
nodel and the calculated character positions to the allocation

char act er
j udgi ng

seberontes. mJ@el il innddtd eiaraddgiengmedel | shon&ge orpdriam the

i nput character nodel and the character positions with

corresponding thereto, and executes pattern matching between
these character models and the image data stored in the
image memory 2 1in the range based on the search area data
from the search area storage section 13. As a result of the
pattern matching, an image pattern portion having high
similarity to a certain character model is regarded as a
corresponding character area, and the above character model
having high similarity is allocated to the character area.
Then, the character area corresponding to the allocated
character model is output to a character position
calculating section 12.

The character position calculating section 12
calculates the character positions of the input character
area, and outputs the above allocated character model and
the calculated character positions to the allocation judging
section 15. The allocation judging section 15 compares the
above input character model and the character positions with
the sequence of the designated characters input from the

allocated character string designation section 14, and

above



t he sequence of the designated characters input fromthe allocated
character string designation section 14, and

- 18 - judges whether or not the allocated characters are in line as

desi gnat ed, and whether or not the character pitches are normal, and so
forth. When judged normal, the above character nodel and the character
positions are output to an inspection standard registration section 6. The
i nspection standard registration secti@n-6 registers the character nodel
and the character positions in the inspection standard storage section 8.

Th tters i ti ti t
e pa eg,’ﬁd@%tsc%%ghg egut Lo SEL éﬂ(;l%éét;[eﬁiz%%a&g%teggaggﬁ er patterns

corresponding to aracter codes esignated character string as

the charagleiidmgehscli0 ag¥eGHEEnPALL LT iREEhING Betweep;thRei R data
and the character nodels. In the generally perfornmed pattern matching,

simlaritigsmatweed kherehahact hedfldgfenbrinae , tHBIGLEREA are obtai ned,
and the image data area of the portion where there is the highest degree

of sim | ardHayrsaiktexd modellabndchhe ach®raddelpdss tiegar ded astphe ehagwmct er
area on which the characters thereof are printed. In the follow ng

descri pt i amspeed ipnostesidagdf veg tieffak ap tdeetdlvar &6t efbeandspeteiahar act er
area by the pattern matching is referred to as search. Referring to
Fig. 2, astandeads geglefraternngecthapektiasi sdexsdahgschanageeronposed of ,

for exanple, a CPU o ) . )
model and the character positions in the inspection standard

storage section 8.

The pattern matching execution section 11 uses the
character patterns corresponding to the character codes of
the designated character string as the character models to
execute pattern matching between the image data and the
character models. In the generally performed pattern
matching, similarities between the character models and the
image data are obtained, and the image data area of the
portion where there is the highest degree of similarity to a
certain character model is regarded as the character area on
which the characters thereof are printed. In the following
description, the processing for defining the characters and
the character area by the pattern matching is referred to as
search.

Referring to Fig. 2, a device for registering
inspection standards can be composed of, for example, a CPU
system to which a microcomputer (hereinafter, referred to as

a CPU) is adopted. A CPU 30 is a common CPU which includes



systemto which a mcroconputer (hereinafter, referred to as a CPU) is
adopted. A CPU 30 is a common CPU whi ch i ncl udes

- 19 - therein a commobn storage section, a processing section, an
execution control section, an interrupt service section, and so forth. A
ROM 31 is a nenory for storing a system program determning a system
execution procedure, and RAMis a nenory for tenporarily storing data and
so forth during calculation and executjigon. In addition, the device
for registering inspection standards has an external storage device 34,
and the CPU 30 .reads and wites the data of the external storage device 34

t hr ough antpﬁfgi?aﬁec@fup%i?Fﬁ*?egreeisﬁff 8P PePEPTRE T &2 Pircuit)
33. The ex%%@@‘:'éﬁ%&%@r:ﬁf\’é c& 3% My, ke %QﬁEQSSQrQICe oL &xqnpl.g,q a hard
Foppy I's J%V|ce, P nory card.

di sk devi c€, a or an e exXt ernal

storage deypCeorgf. | SaURSH £6 1% SRAIED 36835EbPIAGes SERIIAN dide e

character nodel storage section e I nspection stan or age

section 8. gbpekdental! ¥, syhedh e RIMWAL pretedata, oingagdy ofs the above
storage sections is snmall, the RAM 32 may be used as the storage section.

The i mage flahdr{r 68yt bemsareralyl dtorShgr edthnafdVidepor tlerRividder ei nafter,
referred to as a VRAM 2a through an anal og/digital conversion circuit
(herei naft ealctutéeiordahd e@scutiodN.D). The VRAM 2a i s conposed of a
hi gh- speed nmenory capable of reading and witing, such as a nornmal DRAM
The In addition, the device for reglstering inspection
standards has an external storage device 34, and the CPU 30
reads and writes the data of the external storage device 34
through an interface circuit (hereinafter, referred to as an
I/F circuit) 33. The external storage device 34 may be
composed of, for example, a hard disk device, a floppy disk
device, or an IC memory card. The external storage device
34 is used as the search area storage section 12, the
character model storage section 7 and the inspection
standard storage section 8. Incidentally, when the amount
of data of each of the above storage sections is small, the
RAM 32 may be used as the storage section.

The image data from the camera 1 is stored in a video
memory {(hereinafter, referred to as a VRAM) 2a through an
analog/digital conversion circuit (hereinafter, referred to
as an A/D). The VRAM 2a is composed of a high-speed memory
capable of reading and writing, such as a normal DRAM. The

CPU 30 inputs image data from the VRAM 2a.

In addition, as means for designating the allocated



CPU 30 inputs image data fromthe VRAM 2a. In addition, as neans for
designating the allocated - 20 -
character string, an exanple of input by a conmunication froman external
control device 40 is presented in this enbodinent. Thus, a conmuni cation
|/F circuit 14a is included as the allocated character string designation
section 14, and the CPU 30 transmts and receives data such as the

desi gnated character string to and froppthe external control device 40

t hrough the comunication I/F circuit 14a. The external control device 40

my Dbe, foéh re’stﬂ' %dla%yﬁkgﬁb%b”bkalﬁg(ugﬂiworﬁbovgﬂ{ﬂ%cggyona”d S0

forth. I splay splays errors ocation when

t hey occurfré}ﬁldaﬂmé&é&@aﬂ YR tdosphayicsUeh 85 Srdangels ihHerarti ng |ight
and so forth. In addition, an error nessage nay be displayed by a

charact er &fisqdayeritiCh B3 GREonfLERERYSRAL SO dioFduic Adkeligcor poration
swwtch 36 is a swtch for designating whether or not the imuge data is to

be rei ncorporidst lrerciadl laddakcaobdecharacoee Ustr ke diisipmay iod5 and the
reincorporation switch 36 input and output data to and fromthe CPU 30

t hr ough t heedtForcir&LuiandB3he CPU 34 pracssiismgrid owacdividse danspeathon
standard registration of the CPU 30 in the above construction wll now be
descri bed &% %tha adesignatracdeichpgacserostrgng 3to e fram the gxsempdlt hat a
total of 36 character nodels of Ato Z and 0 to 9 are stored in the

char act er ?Rﬁﬁﬁo%tQﬁ%ﬂﬁ§:ﬁ@bﬁp6ﬁugh the communication I/F circuit 1l4a.

The external control device 40 may be, for example, a CPU
system similarly composed of a CPU, and so forth.

A display 35 displays errors of the above allocation
when they occur, and may be a lamp display, such as a danger
reporting light and so forth. In addition, an error message
may be displayed by a character display such as a CRT
display and so forth. A reincorporation switch 36 is a
switch for designating whether or not the image data is to
be reincorporated when allocation errors occur. The display
35 and the reincorporation switch 36 input and output data
to and from the CPU 30 through the I/F circuit 33.

A processing flow of the inspection standard
registration of the CPU 30 in the above construction will
now be described in detail with reference to Fig. 3. Here,
it is assumed that a total of 36 character models of A to Z,
and 0 to 9 are stored in the character model storage section
7. Incidentally, in the description of the flowchart, the

step number is represented by S.



7. Incidentally, in the description of the flowhart, the step nunber is

represented by S. - 21 - (S1)
The nunber of error counts nis initialized, and the procedure advances to
S2. (S2) Image data to be inspected are incorporated from the canera
1, and the procedure advances to S3. (S3) The incorporated i mage data
are stored in the VRAM 2a, and the procedure advances to $4. ($4)

The al |l ocated character string to be 4ngpected is designated. In this
enbodi ment, the character string is input through the comuni cation I/F

circuit lda. Thegg )t 'i‘ﬁe RLAGEAUL £ AOVANGER HQ F04 1t1£§‘§2e5hear?c§‘ar acters

used in the input allocated character string, an e nunber thereof are

anal yzed. Egk pg¥alBRhee ¥beIndide hagacter string of an el ectronic
conponent as sﬁomn in Fig. 11 is analyzed the result is such that there

is one "J", two (58} smagBedaPbs,t®nse "Mspdted ate, ihvBrp8rated afbpne "5".
(S6) On the basis of the analysis result, the allocated characters are
conpar ed wthe thmeear i esaoddiing wheraatirer advadeks ta $he character nodel
storage section 7, and a search area in the VRAM 2a is searched. The
search area dat(&3ar het dnedrporated sewysh datea agtorageedett i tre TRAM he

area of the highest simlarity in this result is taken as
2a, and the procedure advances to S4.

(S4) The allocated character string to be inspected is
designated. In this embodiment, the character string is
input through the communication I/F circuit 14a. Then, the
procedure advances to Sb.

{(S85) The characters used in the input allocated
character string, and the number thereof are analyzed. For
example, when the character string of an electronic
component as shown in Fig. 11 is analyzed, the result is
such that there is one “J”, two “A”’'s, one “P”, one “N”, one
“1”, two “9”’s, and one “5”.

(86) On the basis of the analysis result, the allocated
characters are compared with the corresponding character
models in the character model storage section 7, and a
search area in the VRAM 2a is searched. The search area
data are stored in the search area storage section 13. The
area of the highest similarity in this result is taken as
the area of the corresponding allocated characters. The
search is performed for the number of allocated characters,

and is repeated until the search for all of the allocated



the area of the corresponding allocated characters. The search is
performed for the nunber of allocated characters, and is repeated until
the search for all of the allocated -

22 - characters is finished. In the above exanple, each of "J", "P", "N',
"1", and "5" is searched one tinme, and each of "A" and "9" is searched two
times. Then, the procedure advances to S7. (S7) On the basis of the

area of the allocated characters obtapped by the search, the character
position of each of the allocated characters is calculated by a

redeterm i ts : ar ds ..t C t | tian, ok -exanpl e,
p Eﬁﬁkf%égyilfynfrﬁis%%a. §n ﬁetgﬁéﬁg éﬁaﬂﬁi Qi o% J, mp

the center character area may be en as a character posifion 23,

as shown iwpFi gvyd3,+107, they -8ppes Leblcrod Nehe Aiddle LhRALAChebrakga may be
taken as the character position. Then, the procedure advances to S8.

(S8) The adhdced ed £ AIAGHRKS tabetifds!l angesh ) thagrydanse wil-Antbe
character positions of the allocated characters obtained by the search,
and a judgssresit. is nmade as to whether or not the sequence of the
rearranged characters is in agreenent with that of the designated
character stringS7) Mmaddig itmsist b ther acearopithod dalslowtitedi ned fromt he
character positions, and a judgenent is nmade as to whether or not the
pitch is ithargttart ahhaieed banghe PRerch hethe qihareassear @ospatagneefrent
with each other, and the pitch is in the predeterm ned_range, the
al | ocati orfach of the allocated characters is calculated by a

predetermined algorithm. As regards the character position,

for example, the center of the character area may be taken

as a character position 23, as shown in Fig. 13, or the

upper left corner of the character area may be taken as the

character position. Then, the procedure advances to S8.

{(S88) The allocated characters are rearranged in
accordance with the character positions of the allocated
characters obtained by the search, and a judgement is made
as to whether or not the sequence of the rearranged
characters is in agreement with that of the designated
character string. In addition, the character pitch is
obtained from the character positions, and a judgement is
made as to whether or not the pitch is in a predetermined
range. When the sequences are in agreement with each other,
and the pitch is in the predetermined range, the allocation
is judged to be OK, and the procedure advances to S9. 1If

not, the procedure advances to S10.

(89) The character models of the allocated characters



is judged to be OK, and the procedure advances to S9. If not, the
procedure advances to S10. (S9) The character nodels of the allocated
characters -23- obtained by the
search, and the character positions corresponding to the character nodels
are registered in the inspection standard storage section 8. Then, the
procedure advances to the end to conplete the processing of the character
position registration. (S10) A4 edgenent is made as to whet her or not
the nunber of error counts n increases to a predeterm ned allowable

nunber N o , e 0 S11. |If not,
boPRY Seq e N ogselarzghe, iy (tgtlel)elﬁgygsteﬁcy@ﬁfﬁ%ﬁso

t he procedure advances to An error display command is

out put to t8erdisSehd@ing 3 tthdllFRrakteRenalfls £E& rdH Aldrend ito chide error.
Then, the procedure advances to the end to conplete the processing of the

character paspétOion egttsidsaxtd Gtorage setBidn Fhe Thebercid m@idc@dueeunts n

is incremented by one, and the procedure advances to S13. (S13) An

error di sphayagoasand tlse crtduto tconphietdi sheayro8&sd ingirafe tilke operator to
j udge whet her or not the inmage data should be reincorporated. In the case
where an ehévsatevrresivrorncmristdasivo.a designati on mistake of the

all ocated character string fromthe external control device 40 nade by a

| ot control nist8k®) &tipdosmanthdeedngiey asotor vhaker her inpigedhfat a.

However, in other cases, it is . )
number of error counts n increases to a predetermined

allowable number N or more. When N or more, the procedure
advances to S811. If not, the procedure advances to S512.

(S11) An error display command is output to the display
35 to urge an operator, etc. to attend to the error. Then,
the procedure advances to the end to complete the processing
of the character position registration.

{(S12) The number of error counts n is incremented by
one, and the procedure advances to S13.

(S13) An error display command is output to the display
35 to urge the operator to judge whether or not the image
data should be reincorporated. In the case where an
allocation error occurs due to a designation mistake of the
allocated character string from the external control device
40 made by a lot control mistake, it is not necessary to
retake the image data. However, in other cases, it is
considered possible that the cause is an indistinct image.
Therefore, the operator instructs the retaking by the

reincorporation switch 36. Then, the procedure advances to



consi dered possible that the cause is an indistinct inmage. Therefore, the
operator instructs the retaking by the reincorporation switch 36. Then,

t he procedure advances to - 24 -
S14. (S14) The reincorporation switch 36 is input to judge whether
or not the inmage data should be reincorporated. Wen reincorporated, the
procedure returns to S2. If not, the procedure returns to $4. As

descri bed above, the character nodel s earcesponding to the allocated
character string and character positions of the character nodels are
defined byg{pe pattern matching (search) between the inmage data and the
prestored character nodels, and the character nodels and the character

positions of th ter: ne_regi r i | on andar ds.
ég%g?a’fﬁ& Pélr{@ﬁ?oﬁsa%l%n SQLBLET S Péhieﬁla.gfcéd O ggt

Thus, when the work 1s a defective product, t ecti'veness can be

i nspect ed, yRdehdPeor Gy agieri nmdelss candnbhied char act o RRYALLNS can be

correctly registered wthout depending on the character quality. The

actual chawnsh efeimspasidaied,s ekl pebeddanet hetuhasito of2.t ha rabeve
regi stered character nodels and the character positions, so that the
accuracy othé¢ herotedact eretumspect isdan can be i nproved and wor ki ng
efficiency of the 1inspection becones high. I ncidental ly, the
above- descri bed?al fleser Boed et .eithe character models corresponding

to the allocated character string and character positions of
the character models are defined by the pattern matching
(search) between the image data and the prestored character
models, and the character models and the character positions
of the character models are registered as inspection
standards. Thus, when the first work is a defective
product, the defectiveness can be inspected, and the
character models and the character positions can be
correctly registered without depending on the character
quality. The actual character inspection is effected on the
basis of the above registered character models and the
character positions, so that the accuracy of the character
inspection can be improved and working efficiency of the
inspection becomes high.

Incidentally, the above-described allocated character
string designation section 14 may be composed of a switch,
etc. such that it is operated by the operator so as to
directly designate the allocated character string. Fig. 4

shows an example in which a keyboard 1l4b is used as the



string designation section 14 may be conposed of a switch, etc. such that
it is operated by the operator so as to directly designate the all ocated
character string. Fig. 4 shows an exanple in which a keyboard 14b is used
as the - 25 - allocated character
string designation section 14. This elimnates the necessity of the
external control device 40, and can constitute a conpact character

i nspecting apparatus. In addition, theskeyboard 14b nay be used as a
substitute for the reincorporation switch 36 at this time. The processing

[lovchart of1608:L8SDREH LS ANIALA deQILALE 2L Oc lof ey CPUAQ nen the

keyboard 1 I's used may t he sa as that shown i and the sane

action ande@{fe6it£aNhdeAUA NG of the NRXIna? SELONH eRAdismant will be
descri bed. This enbodi nent does not require the allocated character string

desi gnat i 08ng§eekh 0forddk i tuttd & fdonglacembadirgepbr BHsbédising WiHdrials bl ock
diagramis shown in Fig. 5. As will be understood fromFig. 5, the

constructi bn &&dibheosaneEhaskdyratardofl 4bhmafobaetsedbnsdi arenibsécepte t hat t he
al l ocated character string designation section 14 is omtted. Since the
functions 6érotherreomponsnta: iare shiecbad® as thosetofe t h&heabove
description except the pattern matching execution section 11, a
descri pti oprobheseofg wildwdiwmmniah éde Lnspadtionoptardaid cidaisiredik oti agr am
showi ng this enbodinment is omtted because it can be represented by the
circuit bl 8Ekthe CPU 30 when the keyboard 14b is used may be the same

as that shown in Fig. 3, and the same action and effect can

be obtained.

Next, a second embodiment will be described. This
embodiment does not require the allocated character string
designation section 14 in the first embodiment, and its
functional block diagram is shown in Fig. 5. As will be
understood from Fig. 5, the construction is the same as that
of the former embodiment except that the allocated character
string designation section 14 is omitted. Since the
functions of other components are the same as those of the
above description except the pattern matching execution
section 11, a description thereof will be omitted. 1In
addition, a circuit block diagram showing this embodiment is
omitted because it can be represented by the circuit block
diagram in which the communication I/F circuit 1l4a and the
external control device 40 shown in Fig. 2 of the former

embodiment are omitted.

In this embodiment, the pattern matching execution



diagramin which the comunication I/F circuit 14a and the externa
control device 40 shown in Fig. 2 of the forner enbodinent are omtted.
In this enbodi ment, the pattern matching execution

- 26 - section 11 perforns the search not on the basis of a designated
al l ocated character string but on the basis of all the character nodels
stored in the character nodel storage section 7. That is, the search on
certain image data within the search agea i s executed for each character
nodel . When simlarity of a certain character nodel increases to a

predet er m ned: aapunt on A, GRet HeN s8aCERT LD o MBAE ylalid yeq and the

simlarity 1ncreases to the highest, the character nodel Is taken as the

character fogednacy rLsRRIR0 charbBeeabovei df adut UH T1edachsi rexecut ed
for all the character nodels. The processing flow due to the

descri bed £DNstHalIdHLOMctMd Imdde1desebi-badim tihe r@{ores tRaELg. 6.
Smlarly to the former enbodinent, it is assuned that a total of 36

character smosedge afedkion Z,. amtal te, 9theessdvdiechr edritaincianaet er nodel
storage section 7. (S21) The nunber of error counts nis initialized,
and the placedurthiadvdnrcesarghS22ea is ex¢S2Nd | fmyeaddt ghbgabternspect ed

are incorporated from the canera 1, and the procedure advances to S23.
model. When similarity of a certain character model

increases to a predetermined amount or higher in a certain
image data area and the similarity increases to the highest,
the character model is taken as the character model
corresponding to the above area. This search is executed
for all the character models.

The processing flow due to the described construction
will be described with reference to Fig. 6. Similarly to
the former embodiment, it is assumed that a total of 36
character models of A to Z, and 0 to 9 are stored in the
character model storage section 7.

(S21) The number of error counts n is initialized, and
the procedure advances to S22,

(S22) Image data to be inspected are incorporated from
the camera 1, and the procedure advances to S23.

(823) The incorporated image data are stored in the
VRAM 2a, and the procedure advances to S24.

(S24) Fach character model in the character model
storage section 7 is searched with respect to the search

area of the VRAM 2a. As a result, the area where the



(S23) The incorporated i mage data are stored in the VRAM 2a, and the
procedure advances to S24. (S24) Each character nodel in the
character nodel storage section 7 is searched with respect to the search
area of the VRAM 2a. As a result, the area where the

- 27 - simlarity is higher than the predeterm ned anobunt, and the
simlarity is the highest at a certain character nodel is taken as the
character area of the character correspending to the character nodel. The
search is repeated until it is executed to all the character nodels. In

the exanpl g; of L e, IARAGHEL SHOLNGSNEMOGLE B ed bnodle W0 (1N, 717

n n he
nd 5" are searc one "a nme, an are sé two at a

i me. 52 ShRLTaEhar 8t ain B ERte el et s Thharddinpiparduse advances

£
to S25. S25 e basis of the character area of the character

nodel s obtaiped by the SeahereacRaObrt PRe fESPECtdY &I OBLnBOSI tiONs

is calculated by a predeterm ned algorithm The character position may be,
for exanpte, thdecei@ie®imddea .chanackearaheds ©Spddtadipperill ekt iscor ner

of the character area, simlarly to the above description. Then, the
procedur e exiwancsd t® £826.the char@B826)y mbéeds| ocht ethe ewaapiler e fatke
rearranged in accordance with the character positions obtained by
cal cul at i othaxacter jsfdgereshowy dnd€igs 16, whét hetPor MYt, “tlHe pintich
bet ween the characters is in a predeterm ned
“57 are searched one at a time, and “A” and “2” are searched
two at a time, and their character areas are defined. Then,
the procedure advances to S25.

(S25) On the basis of the character area of the
character models obtained by the search, each of the
respective character positions is calculated by a
predetermined algorithm. The character position may be, for
example, the center of the character area, or the upper left
corner of the character area, similarly to the above
description. Then, the procedure advances to S26.

(S26) The allocated characters are rearranged in
accordance with the character positions obtained by
calculation, and a judgement is made as to whether or not
the pitch between the characters is in a predetermined
range. If the pitch is in the predetermined range, the
allocation is judged to be OK, and the procedure advances to
S27. 1If not, the procedure advances to S28.

(S27) The positions of the allocated characters

obtained by calculation are taken as the character



range. If the pitch is in the predeterm ned range, the allocation is
judged to be OK, and the procedure advances to S27. If not, the procedure

advances to S28. (S27) The positions of the allocated characters
obtai ned by cal cul ati on are taken as the character
- 28 - positions, and registered in the inspection standard registration

section 8 together with the character nodels of the corresponding
al |l ocated characters. Then, the procedwyge - advances to the end to conplete

the processing of the character position registration. (S28) A
j udgenent | S_E S [ t e: f ounts n
i ncreases F%Sggggﬁgét%ﬁé#%éﬁ#gﬂfé%%&%a gkgul ggg??%?gn%gé@f en N or nore,

the procedyrg; saAYANGESsL O 299 8 Idodlhert BS A PRSI £ AAVANGERd1Q 330

(S29) An error display command is output to the display 35 to urge an

operator, ehe. cbPratp&Ndid® 4N chhk8Bterkhe PhOCLMHE Hbraree t0 the
end to conplete the processing of the character position registration.

(S30) The aawhrtesftertid OIS dompd dtRCBBEprodedyin®nef @iyl t he
procedure advances to S22. As descri bed above, the search area of the
i mge dat achasasear chesli oion heediatirsatdiont.he prestored character nodels,

the character nodels of the character string to be inspected are

al | ocat ed, and t(B@8thar dedeemgsiis owsle laer of wapbhedetermdtnethe | n

addition, the allocated character nodels, _
number of error counts n increases to a predetermined

allowable number N or more. When N or more, the procedure
advances to S29. If not, the procedure advances to S30.

(S29) An error display command is output to the display
35 to urge an operator, etc. to attend to the error. Then,
the procedure advances to the end to complete the processing
of the character position registration.

(S30) The number of error counts n is incremented by
one, and the procedure advances to 822.

As described above, the search area of the image data
is searched on the basis of the prestored character models,
the character models of the character string to be inspected
are allocated, and the character positions thereof are
determined. In addition, the allocated character models,
and the character positions of the character models are
registered as inspection standards. This will be effective
when the external control device 40 or the operator does not
control the character string, which becomes the object of

inspection, or when the character to be inspected shows a



and the character positions of the character nodels are registered as

i nspection standards. This will be effective when the external control
device 40 or the operator does not <control the character string, which
beconmes the object of inspection, or when the character to be inspected
shows a - 29 - side range in
variation of the quality. For exanple, in the case of ink sealing, since
the thickness of the line of the charagter varies, a variation in the

i nspection results is exhibited when only one character nodel is

regi st eredsi‘@bey}farnr SRACL AL 1813%%;&%%}@[{1""4#3/ $Q. Q%Emggéi, CiENCHES 1N

quality may quent 'y judge severa aracter nodel s

havi ng di ffgrenis linRke LB ¢KReS8eRre Crlle 1Bl cHULK Jil RBe 8MnQrdEngRy line, a
thin line, and so forth are” registered as character nodels wth respect to

a CharaCtQﬂmukﬁ%br”&ﬁr&é@hbhtvérY§£iéﬁiiﬁlﬂHb|ﬂﬂ§bébﬂﬁ65n§§§ul£9ri§Xa”p|e,
"A". Then, a search is executed on the character "A" according to the
several chaftddiafedrotiens ohayi ofedthéicde€dr ndiedkiessegieterbe witle, and the
character nodel having the highest simlarity is adopted as the inspection
st andar d. reEHpestaltcows cemtephi pharatieenactsr thedeldetfochenalibecabed even to
a character of which the thickness of the line varies for each lot, so
that the chvladtvemaguidel fyeauanbdyi sdeed ed Atadddsattamg, severaln addition,
there may be a case where one character in_a character string nay be any
one of a ﬁ#ﬁ@@gqqgf gpdels having different line thicknesses, e.g., a

thick line, an ordinary line, a thin line, and so forth are

registered as character models with respect to a character

that may exhibit a variation in line thickness, for example,

“A”, Then, a search is executed on the character “A”"

according to the several character models having different

thicknesses of the line, and the character model having the

highest similarity is adopted as the inspection standard.

This allows an optimum character model to be allocated even

to a character of which the thickness of the line wvaries for

each lot, so that the character quality can be inspected

accurately.

In addition, there may be a case where one character in

a character string may be any one of a plurality of

character models such that the final numeral in a numeral

string, such as a year number, may be any one of “0 to 9”7.

In this case, a plurality of character models are made

possible to be allocated to the character positions, which

become the corresponding inspection standards, and the



character nodels such that the final nunmeral in a nunera

string, such as

a year nunber, may be any one of "0 to 9". In this case, a plurality of

character nodels are nade possible to be allocated to the

char act er

positions, which becone the correspondi ng i nspection standards, and the

search is executed on the basis of the above plurality of

char acter nodel s

capabl e of being allocated to the character positions. Accordingly, even
if the character string to be inspectexh changes within the range of the
above character nodels capable of being allocated, character nodels which

flexibly bgegieni RSPELLEQPSIMN AN IS4 J BFPRASCAHBGEL 8 Pu LBl P&t
regi stered. Therefore, the control of the inspection 'standards Is very

sinplifiedcharacteFUnhb881s Sigahads lof iveitl s1e8badbaend , tnbeshd e ddy st

work is a defective product, the character nodels and the

char act er

positions gaBibeofs!lr eattyrd By Bt erabriMilthete cHapabdengsorinde-s£hay act er
quality. The actual character inspection is effected on the basis of the
regi st er ed insharaetiechandes swattdin héhec hamget ef phei &bowns, clsarddtadr t he
accuracy of the character inspection can be inproved and working

ef fi ci encymoflelhecanspiet ¢ brbdbiorprelsidriagied, charathenduddée by whitdn t here is
| ess possibilitélof failure of allocation such that simlar nodels (for

exanpl e, "@&lexh

y" bpcogpdingpeqipn gtandpgds dB nefrensstthertareset er

be registered. Therefore, the control of the inspection

standards is very simplified.

Further, similarly in this embodiment, when the first

work is a defective product, the character models and the

character positions can be correctly registered without

depending on the character quality. The actual character

inspection is effected on the basis of the registered

character models and the character positions, so that the

accuracy of the character inspection can be improved and

working efficiency of the inspection becomes high.

In addition, when there is less possibility of failure

of allocation such that similar models (for example, “0” and

“Q”, and “6" and “8”, etc.) do not exist in character

models, the judgement of the allocation result in S26 of the

above processing flow does not have to be performed. In

this case, the steps S21, S26, $28, S29, and S30 can be

omitted, so that the processing flow becomes simple, and the

processing time is shortened.

Next, a third embodiment will be described with



nodel s, the judgenment of the allocation result in S26 of the above
processi ng fl ow does not have to be perforned. In this case, the steps
S21, S26, S28, S29, and S30 can be omitted, so that the processing flow

becones sinple, and the processing tine is shortened. Next, a third
enbodi nent will be described with -
31 - reference to Figs. 7 to 9. This enbodi nent enables a response to a

case where the character positions te Be -inspected are the same as those
of a former lot, but only the change of a part of the character string is

desired.  rorerdhddNGdi@Nal, Bl Qekodi agnel Qb & a0 g S shown in

Fig. 7. Here, an inspected character angi ng section , which is newmy

provi ded W-i8,5250658 4 @dE WHIr@IRhBIchEPHSLEHCE O i M lcPBedescri bed.
The inspected character changing section 17 designates whether or not only

a part of jfdeedtshpestedtd ¥l ak $hbkBJoE SaChanged MW hawis ehagging the
character positions of the fornmer ot when a lot to be inspected is newy

changed. |thadechdngs, ofita thaerd iofe thk theracbangesrindew aldsigatied charact er
string is input, and the corresponding character nodel in the inspection
standard storafefgectiomB hiladhaigedamhpfethis cembadinentt hes shlvamact er
nmodel in the character nodel storage section 7 on the basis of the data.
I n additi oby Bigi rtui tHeeclandiiagrestadycheradies ghanging is@ctdnFig. 2 or
Fig. 4, and the jnspected character ) ,

17, which is newly provided with respect to the foregoing

construction, will be described. The inspected character

changing section 17 designates whether or not only a part of

the inspected character string is changed without changing

the character positions of the former lot when a lot to be

inspected is newly changed. In addition, at the time of the

change, a new allocated character string is input, and the

corresponding character model in the inspection standard

storage section 8 is changed while referring to the

character model in the character model storage section 7 on

the basis of the data.

In addition, a circuit block diagram may be the same as

that of Fig. 2 or Fig. 4, and the inspected character

changing section 17 may also be used as the allocated

character string designation section 14. Here, in the

construction as shown in Fig. 2, a change command of only

the inspected characters and its new allocated character

string may be input from the external control device 40

through the above-described communication I/F circuit 1l4a.



changi ng section 17 may al so be used as the all ocated
desi gnation section 14. Here, in the construction as shown in Fig. 2,

change command of only the inspected characters and its new all ocated

character string

a

character string may be input fromthe external control device 40 through
t he above-descri bed conmmunication I/F circuit 14a.

- 32 - In addition, in the construction as shown in Fig. 4, the operator
may i nput the change command, etc. by w3 ng the keyboard 14b also as the

i nspected character changing section 17. Fig. 8 shows a processing
fl owchart : 30; of L S, A4l ent, i sg{d begd agpstruction,
and a detE%I%ggég§%$fp%€o%h%;%§hrunN bgggi%gnga%?ﬁ ?gfg%%hég'to Fig. 8.
Here, it igpakAtbarhiy assiEdhdathahdedl@dmaha3betehapRcieindmdrl s of A to
Z, and 0 to 9 are stored in the character nodel storage section 7.

(S41) A corsgbdataombhgl saspeciied ichpertear ckhangt8g cis@edirn 17 is input
to judge whether or not only the characters are changed. Wen changed, the
procedure sadvannes7to S42. |If not changed, the procedure advances to Sl
of Fig. 3, or to S21 of Fig. 6, and the above processing flows are

per f or med. Fig$48) showeve T ooss siha Hdracher tsbfi hgei 6PUnputofrom the
i nspected character changi ng section 17, and the character nodels of the
precedi ng &higcareddémenticierthg rdesgribed construction, and a

detailed description will now be given with reference to
Fig. 8. Here, it is similarly assumed that a total of 36
character models of A to Z, and 0 to 9 are stored in the
character model storage section 7.

(841} A command from the inspected character changing
section 17 is input to judge whether or not only the
characters are changed. When changed, the procedure
advances to S42. If not changed, the procedure advances to
S1 of Fig. 3, or to S21 of Fig. 6, and the above processing
flows are performed.

(S42) A new allocated character string is input from
the inspected character changing section 17, and the
character models of the preceding allocated character string
registered in the inspection standard storage section 8 are
replaced with the character models corresponding to the new
allocated character string. This allows the new character
models and the character positions of the character models
to be easily registered without executing the search of the

new allocated character string.



registered in the inspection standard storage section 8 are replaced with
the character nodels corresponding to the new allocated character string.
This allows the new character nodels and the character positions of the
character nodels to be easily registered without executing the search of
the new allocated character string.

-33 - As descri bed above, when the character positions to be

i nspected are the sane as those of a fasnmer [ot, but only the change of a
part of the character string is desired, the inspection standard can

easi|y be changg -a%é?ﬁ%ﬁgéﬁ&?’&:%@%& %%teech%r&%k@%eﬁgé‘%%?&?%"}&m’}ié: lg. 9,

for exanple, only S of ate are usual ang t he

print posi thopscees Aot changet ANd:dles cethodbirat i, Bledhlive when the

i nspection standard I's registere n case t he character 1 nspection of

the inspecthancHah§e &8 4 hbsrt B hd RParBSRRE EORISY andlad &k Gaty behe
regi stered only by changing the character nodels of the date portions, so

that workabsbetyioh seit@ai® ddleddy be chahgxél, amedhesn enbodi ment will
be described. Software containing the above-described inspection nmethod is
di stri but ednspebtibatdaté| Dppriditsdd ias shednasnanigl e¢f rfor cexaaila,
recordi ng medi um which stores the software. The electronic nediumis not
limted toonl¥l bhpyndiskaland dhehadladediagle, ugnal Cy cahahgeahdw CBROM etc.,
may be enpl oyed. o , _ )

print positions are not changed, and this embodiment is

effective when the inspection standard is registered in case

of the character inspection of the inspection date. In this

case, the inspection standard can be registered only by

changing the character models of the date portions, so that

workability of setup is improved.

Next, another embodiment will be described. Software

containing the above-described inspection method is

distributed such that a floppy disk is used as an electronic

data recording medium which stores the software. The

electronic medium is not limited to a floppy disk, and a

hard disk, an IC card, and a CDROM, etc., may be emploved.

In addition, as regards to the form of the distribution, not

only the distribution by the electronic medium but also the

distribution by connecting hardware utilizing the above

software and a development device accommodating the above

software, such as a personal computer for development,

through a public line or a network may be employed.

At the time of the above distribution, an installer for



In addition, as regards to the formof the distribution, not only the
distribution by the electronic nmediumbut also the distribution by
connecting hardware utilizing the above software and a devel opnent device
accomodati ng the above software, such as a personal conputer for

devel opnment, through a public line or a network nmay be enpl oyed. At
the tine of the above distribution, an installer for
- 34 - installation nay be attached t @4 he hardware utilizing the above

software, such as a specialized inspecting apparatus, or an apparatus to

whi ch a pe&ﬁggghl%g?ﬁf‘f%gé}/ﬁtgga%{(}:a&e%cttromﬂh% ﬁégﬁﬁéré‘r\?tﬁé%@l?o&”%% Further,

the software con ve 1 nspection nethod may aéied, and

the vol uneygggpached,data o8y, e d Ydduhedeq i i t
| NDUSTRI AL “APPL| CABI LT TY The pssiﬂesent CRventron 1S sl as A met hod

and a devigeahOkpp8PhELET t HOHNEPEL YR oPhaNdafmPst EPT aid Ciyar act er )
i nspecting apparatus which can correctly register a work for registering

t he inspectilentsbandacdfety edire fedrindcked. delieehbye PHOMSttwdrgrove the
accuracy of the character inspection, exhibit high working efficiency of

t he regi stratadningdthdeabaonspeintspest iamd melkaridbhgy rles posmtbdatead, amhge of
a character string to be inspected, thereby sinplifying the control of the
i nspecti ontbeavdapyge-compacted data may be distributed.

INDUSTRIAL APPLICABILITY

The present invention is useful as a method and a
device for registering inspection standards for a character
inspecting apparatus which can correctly register a work for
registering the inspection standards even if it is a
defective product, improve the accuracy of the character
inspection, exhibit high working efficienéy of the
registration and the inspection, and flexibly respond to a
change of a character string to be inspected, thereby

simplifying the control of the inspection standards.



- 35 - CLAI M5 1. A nethod of

regi stering inspection standards for a character inspecting apparatus
incorporating i mage data of a character string of a work for registering a
character string inspection standard by a canera, obtaining character

areas and positions of said character areas on the basis of

sai d

i ncorporated i mage data, and registering i mage data of said obtained
character areas and said character areas positions as character nodels and
character nodel positions which becone inspection standards, respectively,

said nethod conprising: st ori Rgatig @advance standard i nage data of
all the characters to be inspected as standard character nodels of the
characters; executing pattern matchi ng between character string

i mage data of said work and said standard character nodels

when obt ai ni ng

said character areas R88hsdi 6if CheyAndedingdl €AspPOSEbh08Gand@dtdE ftdNG
standard character nodels of high simlarity in said pattern matching to
sai d char achetasteér njnspedgend aippaaattldaiacbeporatbhsg ; imade Wadd RF a

character positions of said allocated character nodels; and

regi st eri nghsaadtat| stairg char actwkr fopdekegiahdrsag da camadtared positions

of the character nodels as said inspection standards.

string inspection standard by a camera, obtaining character

areas and positions of said character areas on the basis of

said incorporated image data, and registering image data of

said obtained character areas and said character area

positions as character models and character model positions

which become inspection standards, respectively, said method

comprising:

storing in advance standard image data of all the

characters to be inspected as standard character models of

the characters;

executing pattern matching between character string

image data of said work and said standard character models

when obtaining said character areas and said character area

positions; allocating standard character models of high

similarity in said pattern matching to said character string

image data as character models; calculating character

positions of said allocated character models; and

registering said allocated character models and said

calculated positions of the character models as said

inspection standards.

A



- 36 - 2. A device for registering inspection standards for a
character inspecting apparatus including a canera (1) for incorporating

i mge data of a character string of a work to be inspected, an inmge
menory (2) for storing said incorporated i mage data and i mage data of a
character string of a work for registering a character string inspection
standard, and an inspection standard storage section (8) for storing imge
data of the character areas obtained onzdhe basis of the character string
i mge data of said work for registering a character string inspection

standard and thg p25|tvggg 90 |qlcQ§racter area.as cg @ L8l gels and
character nodel p03|t|ons whi?h beto r§bé€FP§ﬁ §P8nG5FE ?e‘%eé?ively,

sai d_devi CenGOURELSI Bspect ing BGHALACLETs AIBAL 3T 0T A0ReSECH PTedy/) For

storlng in vance sta aracters

I nspect ed EﬁcEEBBQQE@nﬁh%é‘&é eciatf‘éDQﬁ! 2 %fhatr@t%t%?a%é‘fiﬁésof a obrlé‘ gparch

area storage section for storlng search area data which becone

execution b@ngﬁsgéceaat esf MiEdimbhoW t(2)r esRect ot Onhgaigage data of said
work for registering a character string inspection standard; a

pattern nmatiabkorgoexeedt indgs eddtOnrd Hmdoer dasaquenki ahéya@w@ﬁ@dﬁgugoat tern
mat chi ng between said incorporated i mage data and all the characters of
said standdrd whakatbver rapieterimg i rhHaraceeecutrdngr angeeoficai d pattern
mat chi ng, allocating standard character nodel s of
standard, and an inspection standard storage section (8) for
storing image data of the character areas obtained on the
basis of the character string image data of said work for
registering a character string inspection standard and the
positions of said character area as character models and
character model positions which become inspection standards,
respectively, said device comprising:

a character model storage section (7) for storing in
advance standard image data of all the characters to be
inspected as standard character models of the characters;

a search area storage section (13} for storing search
area data which become execution range of pattern matching
with respect to the image data of said work for registering
a character string inspection standard;

a pattern matching execution section (11) for
sequentially executing pattern matching between said
incorporated image data and all the characters of said

standard character models within the execution range of said

pattern matching, allocating standard character models of

R OOV



-37- high simlarity in said pattern matching to said character string
i mge data as character nodels, obtaining character areas of said
al l ocated character nodels, and outputting said allocated character nodels

and sai d obtained character areas; a character position cal culating
section (12) for «calculating coordinates of said obtained character areas
as character positions; an allocation judging section (15) for

j udgi ng whether or not allocation is gprrect on the basis of said
al l ocated character nodels and said cal cul ated character positions, and

out putt | n%\/ﬁ%}] dstiﬁéai' 1%%?%?2 1GNALAGL GBI POAS] ﬁa»gr%}giﬁgait% Salcubatedeghar act er

posi tions tion s “correct; an 1 nspection standard

regi stration Sectighd QathOhs tRAFSEEE: NHoda &, 1dY: Bilocaked-ehar act er
nodel s and sai cal’cul ated character positions in said inspection standard

storage segtdg) dB)said allocaledAcHBY¥hEEeF Ohod&IH StLId REtAEREEEI ON
standards for a character inspecting apparatus according to claim?2

attachi ng ¢died ed il cuatald etatredtebamaders shedignal icdbtaderid ehar&ddprf or
designating the character string of said work to be i nspected,
wherein saaxkegmttern matchi ng execution section (11),

a character position calculating section (12) for
calculating coordinates of said obtained character areas as
character positions;

an allocation judging section (15) for judging whether
or not allocation is correct on the basis of said allocated
character models and said calculated character positions,
and outputting said allocated character models and said
calculated character positions when the allocation is
correct; and

an inspection standard registration section (6) for
registering said input allocated character models and said

calculated character positions in said inspection standard

storage section (8).

3. A device for registering inspection standards for a
character inspecting apparatus according to claim 2
attaching thereto an allocated character designation section
{(14) for designating the character string of said work to be
inspected,

wherein said pattern matching execution section (11),
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- 38 - when executing said pattern matching, sequentially executes
pattern matchi ng between said incorporated i mage data and said stand
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nodel s corresponding to said designated character string.

4. A device for registering inspection standards for a character

i nspecting apparatus according to any one of <clains 2 or 3 further
conprising an inspected character changing section (17) to which a
character change command for changing 3y a part of characters int
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st or age sedeisdigngtpdcohaespbadi sigrimy. sai d new character string.

4. A device for registering inspection standards for a
character inspecting apparatus according to any one of
claims 2 or 3 further comprising an inspected character
changing section (17) to which a character change command
for changing only a part of characters in the character
string of the former lot without changing character
positions of the work of the former lot registered in said
inspection standard storage section (8) is input,

wherein said inspected character changing section (17)
inputs said character change command and a new character
string, and replaces only character models to be changed in
said inspection standard storage section (8) to register new
inspection standards while referring to the character models
in said character model storage section (7) corresponding to

said new character string.
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