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INVENTION 1. Field of the Invention: The present invention relatestto

| mage conparison apparatus for photographing, for exanple, a face of a
person and making a conparison and a check, and nore particularly to an

| mRge conpgl L3 ORoABRAT 8L > aPPARATRE]. GO | RELARNN el TPEACE

conparil son’"cénter apparatus, an | nage corrparl son syst em | Ch

phot ogr aphed i nf ormation obj.ect accuracy
Can be. | hordsRaR 50N 8T ER, BTG et CAS A #ﬂp?fﬁﬂm :
kind of inage conparison apparatus, a face inage of a check object person
acquired by using a canera, is checked agai nst previously registered
registration images so that the check object person in question is
confirnmed. For exanple, BRAGHEREGHEE MheFREt fBVERBEENconpari son appar at us
Is applied to a gate function for managi ng entrance into and exit froma
room as shaneld &fgth&, Iamentlionm:nati on device 72, a canmera 73, a person
detection sensor 74, and a photograph start check button 75, which
constitute an iTmgepr£SHSPAr i SEANBPPAr IS LES, tar @natimdeked dnpar koot 76 or

a wall surface in the vicinity of the door. In the case where a check
obj ect P&SYUY SuEMSF DHIt R dphilng, FAPRZ@RT e, a face of a person
and making a comparison and a check, and more particularly
to an image comparison apparatus, an image comparison method,
an image comparison center apparatus, and an image comparison
system, in which photographed information of the same object
is enhanced and check accuracy can be improved.
2. Description of the Related Art:
In general, in this kind of image comparison apparatus,
a face image of a check object person, acquired by using a
camera, is checked against previously registered registration
images so that the check object person inquestion is confirmed.
For example, in the case where the image comparison
apparatus is applied to a gate function for managing entrance
into and exit from a room, as shown in Fig. 7, an illumination
device 72, a camera 73, a person detection sensor 74, and a
photograph start check button 75, which constitute an image
comparison apparatus 71, are attached to a door 76 or a wall
surface in the vicinity of the door.

In the case where a check object person 77 enters or exits



froma roomby using this inmage conpari son apparatus 71, when the check
obj ect person 77 stops at a check position and presses down the Ch%FKPRZME
button 75, photographing of the face of the check object person 77
approaching the camera 73 is started in connection with this, and the

phot ographed face inmage is conpared with the previously registered face

| mage of ¢#16n D ¢6n gi&ﬁngogtg@%imﬁghgsargyggg?sgﬁ@;g@t%ws 71, when

consi st ence/ I nconsi stence, on t e entrance and exit
case, as

is permtted  or the. entrance xit is_restricted, .ln this

Shownby dTie FAGEH TH HFTRPEG CBeh L EPPEHE 2GRN B oot e BrE R SR T i mi ng
when the check object gerson stops at the check pasitio suit%pl for
phot ogr afifWy o1e t Feeck aet BOANG° prRRSESIHBRAI PHeCENERR EBFFOH, 'R f ace

i mge of the check object person can be obtained nost accurately. On the
ot her hamtheakhearksl dat leowent Hat a@p nowehdier Khébjcase qgerdons §éest@my from
the position of the check button, it becones hard to accurately grasp the
face i mage @fortrhecicihec kvicth edti s ,pemsbnheapdotthgrepheda fherdénaege Hat t he
stability of image information is |owered. By the way, when the check

button i gopiresetvdewthd prethousase fi suntediiaexpiresgs off tHathielsk check
obj ect person closes the eyes, opens the nouth, or | ooks away, since the

face i magejex1dpbiebanto thedkt e Coaifs kel &sh s IBgencey encbhsikhenekeck
obj ect person is the person in question, it is judged that the face inmage
is a Che%'flcp%(ﬁr t.h'gaggségdoé {I?fgl,e%é)@fﬁ‘tair% Z2rPRx3Q03 5 permitted

or the entrance and exit is restricted.

Inthis case, as shownby an image informationacquisition
curve 81 of Fig. 8, at the timing when the check object person
stops at the check position suitable for photographing of the
camera and presses down the check button, the face image of
the check object person can be obtained most accurately. On
the other hand, there is known that as the check object person
goes away from the position of the check button, it becomes
hard to accurately grasp the face image of the check object
person, and there is a tendency that the stability of image
information is lowered.

By the way, when the check button is pressed down, in
the case of such an expression that the check object person
closes the eyes, opens the mouth, or looks away, since the
face image is different from the registered image, even if

the check object person is the person in question, it is judged

thatthefaceimageisaacheckpborimageanda1echeckoperation



has been again repeated. This recheck operation is repeated till the nunber
of operations reaches the nunber of predetermned retry tines, aﬁgq AFfR 2005
check confirmation can not yet be nade, an input operation wusing a
personal identification key or readout using a check card has been carried
out. However, in this case, the nunber of retry operations is increased
because of the recheck, or it takes labor to make a check operation, so
that the"éSnP&sef& 1o E‘?‘Féeacﬁ'lee‘%k obj ect person entering or exiting froma
roomis |owered, and further, a snooth use can ot.lg_re ealized, as in the
case that f or T&ignpleeheck opgied 9N rict &&H57dE e t%‘ﬁenﬁglg’egt C’?he
entrance and exit is delayed by check waiting. SUVWARY OF THE | NVENTI ON
The preseperamiens geschashahef opabes gfopredeirIMingd rESMYarid6s -
apparatus, an image conparison method, an inage conparison center

appar at ugndainfichackager oongaidrs oansyst gat bashadd, Rasinputi ghesB&dknf uncti on
in which when an image of a photograph object is acquired, inages of the

phot ogr apk ; gbj 8Che r 3bRa UL Aakt V£ pegui badkaptoonieadswmuarn igragehacdui r ed
when button for check confirmation is pressed down, but also from

plurality,of nhaROes el g tdtou@and check confirmation can be nade.
According to an aspect of the present invention, an inage 3 1 2 APR 2005
conparison appgratusJ n swhicgh sap spege nef nanphot agr aRRrobhgetations

is increased because of the recheck, or it takes labor to make

a check operation, so that the convenience to the check ocbject

person entering or exiting from a room is lowered, and further,

a smooth use cannotbe realized, as in the case that for example,

it takes a processing time or the use at the entrance and exit

is delayed by check waiting.

SUMMARY OF THE INVENTION

The present invention is therefore to provide an image
comparison apparatus, an image comparison method, an image
comparison center apparatus, and an image comparisan system,
which has a high check function in which when an image of a
photograph object is acquired, images of the photograph cbject
are suitably acquired not only from an image acquired when
a button for check confirmation is pressed down, but also from
a plurality of images before that, and check confirmation can
be made.

According to an aspect of the present invention, an image



is acquired by using photograph neans, and in a case where a button for
check confirmation is pressed down, the acquired inmage is corrparejrxﬁ@‘ums
i nformati on concerning previously nmenorized registration inmages,
conparison result is outputted, the inage conparison apparatus
characterized in that an object detection sensor for detecting existence

of the photograph object is provided, the photaqgraph ans_.a ires a

ol ural | t Yo OTOT HEGS8 ST Tt EharOHPAET BB HHoHGH R ol BAFTRA Tobns ¢
detection of the photograph object by the object detection sensor to a
press of ihea®ueibRd BRJUFANE BASECEREPE MERESHultsh iTs HrA&TRd™et e east
one of the plurality of acquired inmages is conpared with the information
concer ni my butcomfovi oety crnbiiratierdgisPrasised fadje. the aFrFeste#d, even
if a check poor image is produced at the tine of check of the photograph
obj ect whemddeibutdampafeai ehebk icdniimansitdroncbscpressad mmwniogshge t he
check can be nmade by using a conplenentary i mage obtained at the timng

bef ore t hgdmodeed "RggisUrbabba fiamgeleckaididgnesipatisbe reftotlograph
obj ect can al ways be ensured at the tine of check, a recheck operation is

oni tted, AnG f CECKLPE 0CRISE NBoRphr188nCaALLERE told! dhard iz dd nen For
exanple, inthe case where "the apparatus is applied to an entrance and

exit use a2 o pNR pALaPhe pOLEELPELROB: PYEN dich IS REWHIALASRSE | S
j udged 0 be a check poor iInage since an expression of a face is nuch 4 12
APR 2005 ,ghangged Lroma nosi@le ong: J08v £X88P! &nd PRYLDGLSpAPGRE 97
acguires a plurality of images of the photograph object during
a period from detection of the photograph object by the object
detection sensor to a press of the button, and in a case where
the button is pressed, at least one of the plurality of acquired
images 1is compared with the information concerning the
previously memorized registration image.

As a result, even if a check pocr image is produced at
+he time of check of the photograph object when the button
for check confirmation is pressed down, since the check can
be made by using a complementary image obtained at the timing
before that, the image suitable for check judgment of the
photograph object can always be ensured at the time of check,

a recheck operation is omitted, and a check processing can
be carried out in a short time. For example, in the case where
the apparatus is applied to an entrance and exit use of a

photograph ocbject person, even if the acquired image is judged

to be a check poor image since an expression of a face is much



eyes are closed, since the check can be nmade by using the images before
that, an accurate check judgnent can be ensured, and an efficient4@q$%¢ 05
operation can be made in a short time. According to another aspect 'dgf™t @
present invention, an inmage conparison nethod conprises a step of
detecting existence of a photograph object, a step of capturing a
plurality of images of the hotogrg&h ob& eft in a cgse wher e tdher

phot ogr apiansgf et 9% 2dBPERREdONE st R DFeRtBetT MY B-'briés§P6 S Bt t on
for check confirmation, a step of conparing at | east one of the plurality
of capt ureatks argesladac safeerEhs GhechneaR Meng2dp it P8dBe - HferBRPZEd

regi stration i mages when the press of the button is detected, and a step
of out putdefitea ttamMmaninsarcurasel thekk tindgpkeottographeobpesreds ahécked by
the procedure of such conparison and check steps, even if a suitable check

i mage i annelfmabiaimedaick i hiowfcdn ke whedet he bushontf timeheck
confirmation is pressed down, the check confirmation can be mnade by using

anot her i mage, 3@ ikt d toPER8FRS (URRBEESISAIEY thkOptepeatedhyeptesa, down the
button, and a check processing can be conpleted by one press operation of

the buthg'f%%égdkgﬂ%£9i§89tR%Eﬂﬁﬁmﬁﬁmﬁ$i§@§ Br ex@y dfiveatkeBingan i mage
conpari son center

. . apparatus conpares a captured image wth information
cutput s BHsTRath B Y B Bl e b TR RS Son
center a@??ﬁ%&@%%%éﬁg%ﬁg géégggobjectinacasewherethephotograph

object is detected, a step of detecting a press of a button
for check confirmation, a step of comparing at least one of
the plurality of captured images with information concerning

‘previously memorized registration images when the press of

the button is detected, and a step of outputting a comparison
result.

1f the photograph object is checked by the procedure of
such comparison and check steps, even if a suitable check image

is not obtained at the point of time when the button for check

confirmation is pressed down, the check confirmation can be

made by using another image, so that it becomes unnecessary

to repeatedly press down the button, and a check processing

can be completed by one press operation of the button.

According to another aspect of the present invention,
an image comparison center apparatus compares a captured image

with information concerning registration images previously

memorized in memory means, and outputs a comparison rasult,



inthat a plurality of captured i nages of a sanme object are successively
conpared with information concerning the registration inmges nmenori ﬁ(i’fmﬁ
the nenory nmeans, and as a result of the conparison, a proper juddn%ﬁ -
result is outputted in a case where there is a simlar inmage satisfying a
check judgnment threshold, and an inproper judgnent result is outputted in

a case whgr ghﬁﬁgrﬁg #nge S a1 I JHPGEn 88k PhkiraG u st 118 chiReGl dedar@mnt

threshol d in pluralfty of inmages. In this case, if there is a simlar
i mage satj sfyi th ca;le K ] t tg%mgsc% ¥ tah%ameuro%l-iftcyt Afre
phot ogr aplrféa%qugnfg@;urt 2y r@%g%%%&&g}r?ent Fesul £ < o0t putted. and 1f there
is no simlar inmage satisfying. the, c{ueck %udﬁrrgnt threshold,. th ierrproper
j udgnent SREGRISHE B pRRPRA L0 YhER ¢ ABIRFUPAEPRY CBPPREGEY conter ni ng
the same object are used on a screen for check judgnent, and &heck
conf i r maty&di st xat oy H Rages [aTEF ehel hdde MENGIMFGE Y @19 12%1fot her
aspect of the present invention, an inage conparison system captures an
i mge of mepHot ofridphcovbpetsoby aBFagephbidEteiph IAeHAS 1 ¢ op@dsSthe
captured image wth information concerning registration inmages previously
menori zedrd B FRRR wheEEansheard igubputisiid agconpagiessr tiefyling a whedkeh t he
i mage conparison systemis characterized in that a plurality of captured
i mages ofj.@ obheeknhana susees s eliyypropepar foddgméentt heesuwlor nat i on
concerning the registration 6 1 I I L APR 2005
outputted in a case where there is no similar image satisfying
the check judgment threshold in the plurality of images.
In this case, if there is a similar image satisfying the
check judgment threshold in the plurality of photographed
images, the proper judgment result is outputted, and if there
is no similar image satisfying the check judgment threshold,
the improper judgment result is outputted, sothat theplurality
of images concerning the same object are used on a screen for
check judgment, and check confirmation with high accuracy can
be made.
Accordingtostillanotheraspectof thepresentinvention,
an image comparison system captures an image of a photograph
object by using photograph means, compares the captured image
with information concerning registration images previously
memorized in memory means, and outputs a comparison result,
in which the image comparison system is characterized in that

aplurality of captured images of a same object are successively

compared with the information concerning the registration



i mges nenorized in the nmenory neans, and as a result of the conparison, a
proper judgnent result is outputted in a case where there is a sinﬁiﬁpRzms
i mge satisfying a check judgnent threshold, and an inproper judg t
result is outputted in a case where there is no simlar inmage satisfying
the check judgnent threshold in the plurality of images. In this case,

since the check properness.c b i o] b sucgesglvel y
conpari ngurta}ggspm%gngﬁ:ﬁz? of %ﬁgt gaﬁgg&eéglgﬂ%gegﬁ% %l%cgtqﬁree%l}ﬁnlfbo%%at% ?%n
concerning the  registration i, es norized.in the ry_neans, in the
case ofCPW@aﬁﬁéFHbrépWQQQeébﬂE%%WﬁﬁHﬁéfsﬁé lFe§F§PBE§g% éﬁ Fragae
coincident with the registered i mage can be obtained without fail.

Accor di nghegesttharearst Ifers dgplaX BradeSprbseningnderbesh, JUGIPERLure is
that in a case where an inmage acquired at the point of time when the
button fahrelséek dcornd reat iiopriapgy epetgmerfowre$elh theektpebtefinage, a
check is made by using an inmage acquired in order of timng near the

timng ofh aapeesfcet therebtist an Eimintheiphygerakatystlyyingagbs abgukred
before the press of the button. In this case, it is possible to make the

check i njQugfentOf Hrda daal dHe b IMEEL BEAULT etlnageshe point of time of
the press of the button, which is nost suitable for the check. According

to still anot hgh asPeehsef, § ecdrasedte tRYRRpethe s AchRBUESNE Srinbat
di splay neans for displaying a check state 7 1 2 APR 2005
one by one by successively comparing the plurality of
photographed images with the information concerning the
registration images memorized in the memory means, in the case
of the photograph object which has been registered, an image
coincident with the registered image can be cbtained without
fail.
Accordingtostill anotheraspectof thepresentinvention,
a feature is that in a case where an image acguired at the
point of time when the button for check confirmation is pressed
down is a check poor image, a check is made by using an image
acquired in order of timing near the timing of a press of the
button from the plurality of images acquired before the press
of the button.
In this case, it is possible to make the check in order
of timing near the image acquired at the point of time of the
press of the button, which is most suitable for the check.

Accordingtostillanotheraspectof thepresentinvention,

a feature is that display means for displaying a check state



at the time of check is provided. In this case, since the check state, such
as check success, <check failure, or the present check tinmes at theg fhﬁg"ﬂﬁ
the check failure, is displayed and guided at the time of the checkf ¢
phot ograph obj ect person | ooks at the display guide and can inmediately
made confirmation, and the check processing can be executed while a sense
of security is given tg the hotogra h bj ect person. Here, the photograph
obj ect i ric} el %&T%C%fthﬁcghéEk ISBPQEa'person, and the whol e and
specific portions of various objects. BRI EF DESCR| PTI ON CF THE DRAW NGS
Fig. 1 is a fromthiewasovw catlpraRecohdiei SYFD SHPRREF TV The
present invention;, Fig. 2 is a diagramshow ng an inmage information

acqui si t icredurfeel lanck 4 hdthegpaplsesttarbesk &ivafers; tim gtime jaf ghe

expl anatory view showing a | ean. angle state of a check obj ect person who

uses the dHEge reaNpaki,SDH dappakdiedsandiguitieds esdet timverft tha,ctRak. 4 is a
control circuit block diagramof an inage conparison system of the present

i nventiony pRisGogdph Bpfjeewchartoshoybpg & ehecHippaagsgi hge oped atdon
usi ng the inmage conpari Son system of the present invention; Fig. 6 is a

fl onchar t; 406 r&é’dficf%nﬁmﬁa@ic?n ARR,2005% Firgcil pre ck ssheadd si de
VIeM/ShOMAng a use state o
be executed while a sense of security is given to the photograph

object person.

Here, the photograph object includes a face of a check
object person, and the whole and specific portions of various

objects.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a front view showing an image comparison

apparatus of the present invention;

Fig. 2 is a diagram showing an image information
acquisition curve and a photograph state of a camera;

Fig. 3 is an explanatory view showing a lean.angle state
of a check object person who uses the image comparison apparatus

of the present invention;

Fig. 4 is a control circuit block diagram of. an image
comparison system of the present invention;

Fig.5isafﬂowchartshowingacheckprocessingoperation
using the image comparison system of the present invention;

Fig. 6 is a flowchart subsequent to Fig. 5;



a conventional inmage conparison apparatus; and Fig. 8 is a diagram show ng
an image information acquisition curve and a photograph timng OfX%Zﬁﬂﬂﬁmﬁ
when a photograph is taken by the conventional image conparison

apparatus. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi ment of the
present invention will be hereinafter described in detail with reference
to the draw ngs,. The draw n show an.i,nmage. co ryson a r i nstalled
at an i mage ac%&ﬁ%i?i&ﬁ §iagﬁ8Pa§ﬁciﬁ%88 g%ﬁ%a%?%%%égf%€§%$ﬁﬁ%ﬂ§ ich a face
of a person is photographed and is checked, and in Fig. 1, this inmage
conpar i séh SPPEETIRNAY 18agNSPRRRT 28O pFPPASE Pﬁhnﬁngn operation panel 12
having a check data acquisition function on a door surface which is used
for entrance dtidi-exBt.isThe abLAGr¥perMIbnPpandl IBgs anfacRedian a
position of height of a face of a person, an illum nation device 13 for

i |1 um nataicagn itshier ffeac ecisveli spdsedolad togsapppeimpogt pbna camezmemdcld, a
person detection sensor 15, a check result display LED 16, a check count

di spl ay lEFRhbkogngha Theekksh asy s t oonvaBtasradi spagedcampiatrs son

internedi ate portion, and a personal identification key 19 and a card
reader 2Qpa-e-digposed at its lower portion. 9 12 APR 2005 In the
illumnation device 13, a plurality of illumnating LEDs are arranged, and

illumnation is made toward the forward

DESCRIPTION OF THE PREFERRED EMBCDIMENTS

Anembodimentof thepresentinventionwillbehereinafter
described in détail with reference to the drawings.

Thedrawings showan image comparisonapparatus installed
at an image acgquisition side of an image compariscn system
in which a face of a person is photographed and is checked,
andinFig. 1, this image compariscn apparatus 1l is constructed
by installing an operation panel 12 having a check data
acquisition functiononadoor surfacewhichisusedforentrance
and exit.

The above coperation panel 12 is attached at a position
of height of a face of a person, an illumination device 13
for illuminating the face is disposed at its upper portion,
acameral4, apersondetectionsensor 15, acheckresultdisplay
LED 16, a check count display LED 17, and a check start buttoen
18 are disposed at its intermediate portion, and a persocnal

identification key 192 and a card reader 20 are disposed at

its lower portion.



position of the face height. By this, the roughness state of a face of a
person approaching the canera 14 is clearly illumnated to raise qh?AEEqm5
i mge acquisition performance of the canera 14. The foregoi ng canmera

phot ographs a face imge by using a CCD canera or the like, and when a
person approaches the front of the canera 14, the person detection sensor

15 such as a neflect i 9nnixpe, baliAned sensgn daliodhsd heranpraaahpl  Lhe

person, the carmera 14 star otograph fromthe point of tine of the
detection,_ and a plurality of face inages_of_ _t 0

phot ogr apB@§ age %&ﬁﬁﬂ%énaﬁ?duﬁingfﬂ%gl8ﬁ€€im§?%r?g%% ?gﬁﬁﬁgogggﬁfkssed
down. Even if a check poor inmage is produced in an in%gg ac%#%éed t a
tini ng weesithiercréckbstiate MAIIHT -18BYsthr Bk FRMENRS S tﬁm?Fgose of
maki ng a check using a conplenentary image acquired at a timng hefore
that, the fagal pfy aofpénegesanpropkdisgnpichentmgrd ddqutt eGleffdieart er,
when the check start button 18 is press down, it is judged to be a check
request ofi lamdihededhjoectiper sbe fand thegehackuisisiant pdriprmamcs time, a
check result of consistence or inconsistence of the check object person

who wasgghegke@damesadilspl ayed on the check result display LED 16. The
check result display LED 16 is designed such that a light 10 1 2 APR 2005

of a blue or rede) tislor@etngesuldra 54 tohotedeiplat adheoimbyge by BB nof

different colors to enable recognition at a gl ance.
a CCD camera or the like, and when a person approaches the
front of the camera 14, the person detection sensor 15 such
as a reflection type infrared sensor detects the approach of
the person, the camera 14 starts to photograph from the point
of time of the detection, and a plurality of face images of
the same person are photographed as a complement until the
check start button 18 is pressed down.

Even if a check poor image is produced in an image acquired
at a timing when the check start button 18 is pressed down,
for the purpose of making a check using a complementary image
acquired at a timing before that, the plurality of images as
the complement are acquired.

Thereafter, when the check start button 18 is press down,
it is judged to be a check request of a check object person
and the check is started. At this time, a check result of
consistence or inconsistence of the check object person who

was checked, is displayed on the check result display LED 16.

The check result display LED 16 is designed such that a light

10



Besides, at the tine of the check, a check state, for exanple, a first
check, or a second or third check due to failure of a check, is dqqphﬂ¥gm5
inreal time by the check count display LED 17 including a plurality o
LEDs, so that the check object person is nade to clearly recognize it.

Like this, it is possible to recognize the check properness by the

lighting display of the ch £, dj:spl; it j bl
g asp RS LG e ot PO e d SRt X R RAae count

di splay LED 17, _so _that the check obje person can execute the check

pr ocessi ﬂgED%tOfeégé%’%%tc%’sn§°aé&iai’ﬁweuﬁec&gn&ts’é’ﬁ’sé%ma Hﬁr@é’éz@ ‘at the
time of the check use. The person detection sensor 15 uses, for exanple, a
i ght emittinPealisirs f at itheadiims of ither §hedXraps cA§ck BitgRe sé®fce, and
has a reflection type distance detection function to detect the existence
of the chedmpdy, ediigser shacky odet seidong ¢vethdécdethetk ghe of feRdunsf r ar ed
rays. At the foregoing check use, not only the check start button 18, but
al so t he gqres sonadk | dendidp rapédd nkeya 1% imeybbehesedeckarodrreddapd ayveader 20
may be used, and further, these may be used together. Anong them the

personal riggenti {hentdong kep1h2aandyt be LRy d sbeadet - havee-lanbijrdependent
check function, and if the 11 1 2 APR 2005 check object person inputs the

previ ouslye Gioren PefsRdle doentificatbgmipenber for identifying the person
in question

Like this, it is possible to recognize the check
properness by the lighting display of the check result display
LED 16 and it is possible to grasp the check state by locking
at the display guide of the check count display LED 17, so
that the check object person can execute the check processing
at ease without having a distrust or a sense of unease at the
time. of the check use.

The person detection sensor 15 uses, for example, a 1ight
emitting dicde for irradiating infrared rays as a light source,
and has a reflection type distance detection function to detect

' the existence of the check object personby detecting reflected
light of the infrared rays.

At the foregoingcheckuse, notonly the checkstartbutton
18, but also the personal identification key 19 may be used,
or the card reader 20 may be used, and further, these may be
used together.

Among them, the personal identification key 19 and the

. card reader 20 have an independent check function, and if the

11



by using the personal identification key 19 and check confirmation is
made, the door for the entrance and exit use is unlocked. Besides,; QPPRQ@E
card reader 20 is used, when ID data of a card in which the ID data for
identifying the check object person in question is nenorized is read out,
the door is unlocked. Fig. 2 shows an image information acquisition curve

21 when the cangra photaqgr S f iﬂgg% t.he Kk j person,
and the icrr}%aegcek in B?ﬁgt ipgﬁ%ggg&@#%nqggr e 21 ésq%solvg ggﬁgg ﬁ(gﬂtsﬁ?atji m ng
when the check start, button 18 _is pressed .do the face information of
e chec k5] ek i L RAP o £OgnEAERE] THICE RRENSRErS hd e shbi 1ty
of the image is high. Wen the face image is acquired, in the period from
the det &t vaisg théeckﬁ%qém%ctldﬁé‘r@o%‘fﬂ/t%% $8¥s oh? ded ™t i D K ensor
15 to the press of the check start button 18, the canmera 14 photographs

t he face darejemdtidre icheekieobjtbet dpersbarprhe #ntrames and EduiYss t he

i mges, and in the case where the check start button 18 is pressed, at

| east ond sofintlbekeldur aBetydet, afquie erhridragesidars 20okparseld wivten nflbr mat i on
concerning previously nenorized registration inmages. At the conparison of
t he | magest 8o QP&s rd UOgRBIlcH €%kl ID Hstauf Putidehiinf ey cdse odwarle t here
is asimlar imge satisfying 12 1 2 APR 2005 a previously determ ned check

j udgment f e Qe s 2Nd n2RuesFRHAPEE hegPEREAr €SUtdad ot pHd ebdm the
case where'there

is unlocked.

Fig. 2 shows an image information acquisition curve 21
when the camera photographs the face image of the check cbject
person, and the image infermation acquisition curve 21 shows
that at the timing when the check start button 18 is pressed
down, the face information of the check object person can be
obtained most accurately and the stability of the image 1is
high.

When the face image is acquired, in the period from the
detection of the check ocbject person by the person detection
sensor 15 to the press of the check start button 18, the camera
14 photographs the face image of the check object person plural
times and acguires the images, and in the case where the check
start button 18 is pressed, at least one of the plurality of
acquired images is compared with information concerning
previously memorized registration images.

At the comparison of the images, a proper judgment result

isoutputtedinthecasewhere thereisasimilarimagesatisfying

12




is no simlar imge satisfying the check judgnent threshold in the

plurality of imges. Thus, if the plurality of images concerning tTE'{A?F@?%S

check object person are used on the screen for check judgnent, che
confirmation with high accuracy can be nmade, and in the case of the
regi stered check object person, an image coincident with the registered

i mage can_be_ obtai ned wi.thout fai | L., e, |l he pressi on of

the face %tpfﬁgloﬁéﬁﬁt doeftet‘imlr#'ene eérzlh‘teﬁg ﬁﬁegﬁﬁlésntttar %?*%%&18‘3?1? pﬁssed

down is changed as conpared wi,th that at th time .and itq_ﬁ}'[ udged to
a

be a checK'oRReT matpdmel égﬁé?&l? tﬁrf"b@%%%gﬂ&orﬁgg G SERE R T Y of

I

n
i mges before that. Particularly, since the check object person of the sane
person i sipms smEpkiad iFlageisatitdy s thfe HrafalivAemsn g fdees s are
obt ai ned, the check confirmation can be nmade by any of the inmages, and the
check pr doessiengloar lbéycofipireaess - by horse @lﬁttgﬁ pressl bpered iigmI® 3 hout
troubling the check object person. Wen the plurality of acquired inages
of the samh@hetikng abjeeshmpearisark abg echiepkedpnaatasisadraget28 sactpamred in
order of timng near a button press timng 22 is used to nake the check.
By this, fdiecabeskicagmbatmadesdn coirdarmeft idimvighneagh ddeutaage-acqui red
at the point of tine of the press of the 13 12 APR 2005 button, which is

V\”ESt S?Ltb%)JnSdEQram%C‘aﬁékcas‘écaerﬂiélgle)@is&%r\@apmebn FHPecBPeddbd he case
ere e

an image coincident with the registered image can be obtained

without fail.

As a result, even if the expression of the face at the
point of time when the check start button 18 is pressed down
is changed as compared with that at the normal time and is
judged to be 2 check poor image, a recheck can be made by using
the plurality of images before that.

Particularly, since the check object person of the same
person is photographed plural times and the plurality of face
images are obtained, the check confirmation can be made by
any of the images, and the check processing can be cempleted
by onebuttonpress operationwithout troubling the check object
person.

When the plurality of acgquired images of the same check
object person are checked, a last image 23 acquired in order
of timing near a button press timing 22 is used to make the
check. By this, the check can be made in order of timing near

the image acquired at the point of time of the press of the

13




face of the check object person 31 is directed toward the front, an inmage
suitable for the check can be obtained. On the other hand, in the?Q?ﬁﬂ?H@5
where the face of the check object person 31 is directed obliquely upwar
as shown in Fig. 3B, or in the case where it is directed obliquely
downward as shown in Fig. 3C, a slight lean angle O is produced in the

eyes with spect . tq,a.front .c s . e angle is 0 = 0, the
i mge becBHégoﬁbthéfgbﬁg,m@ﬁg;%ﬁgﬁ%ﬁﬁ%%fﬁggggﬁ% %ﬂ§§?' a feature anount of
the face can not be accuratel al cul.at ed, d the. i mage becones, unstabl e.
Accor di ngly, mh%ﬁCBHaﬁngﬁg'iﬁ%dé“ﬁP’Pﬁbgﬁgneggf %%gﬂﬁ%ggée Hﬁefﬁeﬁﬁ?ton is
used, limtationoccursinthecheckprocessing. Therefore, the check is

conpl enenfage B\ bhe ek ABREFEREE S ToAt rict dprecéed; Hyvart Fheaf ek - control
circuit block diagramof an inmage conparison system which is constructed
by an i nege icegrsiddableehverthppdicatusanibe arbtoimedl | OngthRecthepecti ve
instrunments provided on the operation panel 12 of the inmge conparison
appar at ushddd, ald sh&€Rtb 42 wietdetharafpce omparthsorheachtarj eappaeatos 41
controls respective circuit devices along a programstored in a nenory 43,

and the contig9lddatates BROIRGuZ2eE upmalrkle asersiiowrd3in Aig Mele., capt ine 44
acquires an i nage photographed by 14 1 2 APR 2005 the canera 14, and causes

this to bendrerayd z8thid itthe sTBAREY tedBobBeghdey, dbhawaequakedhowRgeni S
di spl ayed on a nonitor 46
Fig. 3C, a slight lean angle 0 is produced in the eyes with
respect to a front camera 32. When the lean angle is 6 = 0°,
the image becomes most stable, and when it exceeds 8 = 15°,
a feature amount of the face can not be accurately calculated,
and the image becomes unstable.

Accordingly, when only one image at the time of the press
of thebuttonisused, limitationoccursinthe checkprocessing.
Therefore, the check is complemented by an after-mentiocned
control processing.

Fig. 4 is a control circuit block diagram of an image
comparison system, which is constructed by an image comparison
center apparatus 41 for controlling the respective instruments
provided on the operation panel 12 of the image comparison
apparatus 11, and a CPU 42 of the image comparison center

apparatus 41 controls respective circuit devices along a

program stored in a memory 43, and the control data is memorized

in the memory 43.

An image capture 44 acquires an image photographed by

14



for monitoring through a display control portion 45. A first input/output
control portion 47 controls respective input/output data of the 12Apﬁ2m5
illum nation device 13, the person detection sensor 15, the check result

di splay LED 16, the check count display LED 17, and the check start button
18, and a second input/output control portion 48 controls input froma

keyboar d 49_1 o1 a0, en r anee And exkh IDRLLOL A1 A 5?3t Gmaen) cat i on

portion 560 RSB ni-cation” connection function to transmt 1nput data
fromthe card reader 20 and the personal. identificatign_k ; 0,4 he CPU
42. A regtdtr 90T é'r%%laFgubF% ih‘%aéf;%slsa%&gtp&agae?eoﬁi er%l%%g?%eil i me of
registration of a face inmage, and data_of the_ face ina%F f eat ure anount of
respect i vEo¥ et B e BENGeERHAIIN af cdiEBLBY REPETENEOEPLCH2 “checks the face
image information of the check object person photographed by the canera 14
agai nst the previfdusty fegihstensputegrenrarilonP?htd?iatd on coafdqifiges

t he consi stence or inconsistency of the check object person, and on the
basi s of gejpslgrené imsut lovhackathiad dfhithe iiddumitrtes iver Messien b,
entrance and exit or the restriction of entrance and exit is carried out.

Besi des, ¢he ritdaNcR takd 1o benlsatrelbs thai¢insekl mysule dinmmidILEIB
connected to the inmage conpari son center apparatus 15 1 2 APR 2005 41, and

the data jopyh, ApdethRe-ARENINGAGRE Leb DF , tdirl daerchbyk & sapemdtswn ar e

al l owed using the keyboard 49
18,amﬂasecondinput/outputcontrolportion48controlsinput
from a keyboard 49 for an entrance and exit monitor room.

An RS232C communication portion 50 has a communication
connection function to transmit input data from the card reader
20 and the personal identification key 19 to the CPU 4Z2.

A registration file 51 is provided as a data base file
at the time of registration of a face image, and data of the
face image feature amount of respective registered persons
are stored here.

The CPU 42 checks the face image information of the check
object person photographed by the camera 14 against the
previously registered registration information, and judges
the consistence or inconsistency of the check object person,
and on the basis of a judgment result checked at this time,
the permission of entrance and exit or the restriction of
entrance and exit is carried out.

Besides, the entrance and exit state is monitored by the

monitor 46 connected to the image comparison center apparatus




A processing operation when a check use is made by using the inage

conpari son systemconstructed in this way will be described with Fi‘?’_fWRGM?
to flowharts of Figs. 5 and 6. Now, when a person who makes an entrance
and exit use approaches the door of a roomprovided with the inmge
conparison apparatus 11, the person detection sensor 15 first detects and

confirms IS t n Al LS.L 0 i f,1a i i gnal
of the s%j;So?A(iS?R?héégggn%?g@haé?gﬁig ?ngﬁé‘tgﬁg?zﬁ%tog?tﬁ% ({,(H%]?ld an
i mge obtained by this canera 14 is stored in the nor 43 of the imge
conpar i sdiW cert¥reBphErat G5 4‘3}%%88 HﬁfpgAfthfehé(etygeﬁ?rg? %Phie i mage
acquisition, after one face image is acquired, a next face inmage is

phot ogr aphed edtPrOCes sdng PRET AEEBBSHRS FoFNEFEsH $1d SaPeASYE USH e eyes
and direction of a face el apses (step n4). A photograph is repeatedly

t aken unttiHe tilves g¥h enknpudy) exin ey san aons ¢ ved rigntthofs Wy adinkelr €14
presses down the check start button 18, and a plurality photographs are

t aken. |tdedcr itsed ewbh erébatente uppeflbivohral tlfe Fagsbed emdadqui r ed
phot ographs is fixed, so that a photograph is not unnecessarily taken.
When the check \ohy eGihdier:s R ¥ S8 drMed e chantencst antd utittouslld (step
n5), the CPU 42 acquires an inmage of the check object person inmmediately

after thedyess s the ddorlo? APRoR 9% valtRekw stRMtheithd @ cbptienpm6) . The
CPU 42 conpares and checks the acquired face inage

apparatus 11, the person detection sensor 15 first detects
and confirms this (step nl).

At this time, on the basis of a detection signal of the
sensor 15, the camera 14 starts to photograph (step n2), and
an image obtained by this camera 14 is stored in the'memory
43 of the image comparison center apparatus 41 (step n3).

At the time of the image acquisition, after one face image
is acquired, a next face image is photographed each time a
time necessary for grasping a change in the eyes and direction
of a face elapses (step né4}.

A photograph is repeatedly taken until the check object
person coming in front of the camera 14 preéses down the check
start button 18, and a plurality photographs are taken. It
is preferable that an upper limit of the number of acquired
photographs is fixed, so that a photograph is not unnecessarily
taken. When the check object person presses down the check
start button 18 (step n5), the CPU 42 acquires an images of

the check object person immediately after the press of the

16



with previously registered face i mages, and judges the degree of
simlarity. At the judgnent, the face feature anount of eyes, a NAse Ap@ 2005
nmouth or the |ike which becones features at the check tine is extracped
and are checked (steps n7 to nl10) . If the check judgnment results in

consi stence, the check result display LED 16 displays the consistence by

i ghting c es%]gpsst&lé Bgtpggh?hgggleéh%?heck count display LED 17 displ ays

that the ¢€he PFOCESSI NG IS st and that the check result is the
consi stence (steps nl3.to nl4 and at _the sane tinme,._t door. for
entrance and exi eicgUuﬁ#oERQH,)“‘fﬁﬁdaPaeC%ﬁ?FﬁnE%e aa%cﬁjje&‘?c?efc?\‘c? K& ecteck
object person is permtted (step nl5). On the other hand, in the case where
the CPU 4% thuggeyiousdy rReLEREERY SAFRPRATHT e,anéinJagiJSﬁaﬁffecd&%fa?
judgment is repeatedly carried out within the limt of the previously

det er m nextf mimbdramiftichedit theedudsmepthidhe Faceiapige wiovtthed nage
acquired imedi ately after the press of the check start button 18 is
checked, eyeh wWeemosie, iasmoudded rt ¢hiee 1a keh etk gho de ciomege f=ianca ashettheck
obj ect person closes the eyes, opens the nmouth or | ooks away, it is

di f f er enttHg eRetket irgiis eatiran tiedngad soe tdiaicitde (ERYp42n hakes 103 j udgnent
of inproper judgnent result, and the check result display LED 16 di spl ays

check processing £aklek&cby Jd@tiitgesQ9itePinlddnsianenae, the: sarK i ne,
t he check count display LED 17 12 APR 2005 17 di splays and gui des how many

times theLhaek ArQoessingd 1 baeayeprentedohstepeAtd) bht 1tiba dinge of the
recheck, after

{steps nll to nl2), and the check count display LED 17 displays

that the check processing is the first and that the check result

is the consistence (steps nl3 to nlé4), and a2t the same time,

the door for entrance and exit is unlocked, and the entrance

and exit of the check object person is permitted (step nll).

On the other hand, in the case where the CPU 42 judges
that the check is impossible, an automatic check judgment is
repeatedly carried out within the limit of the previously
determined number of check times (step nlé).

For example, when the image acguired immediately after
the press of the check start button 18 is checked, and when
it is judged to be a check poor image since the check object
person closes the eyes, opens the mouth or looks away, it is
different from the registration image, so that the CPU 42 makes
a judgment of improper judgment result, and the check result
display LED 16 displays check processing failure by lighting

(step n17), and at the same time, the check count display LED

17



the lights of the check result display LED 16 are put out (step nl9) , the
CPU 42 extracts an inmage at a timng of one tinmng before the pointy odp 2005
time of the press of the button anong the plurality of acquired i mages o

t he sane check object person and starts to recheck (step n20). If the
consi stence i s not obtained though the recheck is nmade, the recheck is

fur ther Tage b oSl N0 e RGNS Stby WGP dfidl A6 Qinddf pibaeas  hhe

timng of 'the p utton. It the consistence is not obtaihed for

all that, _a .simlar recheck ope ion,jis.re Lr ou d when
t he nunbepaﬁfbeoedbfﬁPFSﬁggrésa ‘?Fggaghé p%{é\%flgugﬁ@é glt%rﬁegngﬁé:g%@c e%:ﬁt??m't
nunber of tinmes, another check neans .ig.shown, if the check object

per son i nphestiFtHetsbhglc ?"ﬁ%ﬁﬁisﬂﬁﬁa?ﬁﬂ9ﬁﬁﬁﬁ%¢qg§§/aﬁ§iﬁ’r§ f’Hg E t€Bnal
identification key 19, or if the card reader 20 is used to read the card
data andriéhbekte®nfPY R ioHagt b hadeIar teAt FAREBIaRE RRFtEHRIRT is

unl ocked and the entrance and exit is permtted (steps n21 to n22).
However, bafthe tasoaiet of Ftém@heékth@rﬂﬁﬁﬁtQ%ﬁh@aEUtﬁ@ﬂ peoRddel@ven i f

t he nunber reaches the previously determned check |imt nunber of -Ilines,
or in theptasalwheref tdweyiipedperaggéuddnthe sesel cheskobrhépedeawemnif the
personal identification key 19 or the card reader 20 is used, the inproper
judgrment 48d 12t APRs20685reeaekk i(stédipspl2ayed on the check result display LED

16 and the restriction of entrance and exit is nmade (steps n23 to

If the consistence is not obtained though the recheck
is made, the recheck is further made by using the acquired
image in order of timing near the timing of the press of fhe
button. If the consistence is not obtained for all that, a
similar recheck operation is repeatedly carried cut, and when
the number of operations reaches the previously determined
check limit number of times, another check means is shown,
and if the check object person inputs the personal
identification number by using the personal identification
key 19, or if the card reader 20 is used to read the card data
and check confirmation can be made, an entrance and exit gate
is unlocked and the entrance and exit is permitted (steps n2l
to n22) .

However, in the case where the check confirmation can
not be made even if the number reaches the previously determined.
check limit number of times, or in the case where the improper

judgment result is obtainedevenif the personal identification

key 19 or the card reader 20 is used, the improper judgment

18



n24). In the correspondence of the present invention and the constitution
of the foregoing enbodi nent, the photograph neans of the present qqygp&QQQ
corresponds to the canera 14, 32 of the enbodinent, and simlarly in the
foll ow ng, the photograph object corresponds to the check object person
31, the button for check confirmation corresponds to the check start

button 18,.the QQgﬂﬁ%ﬁgﬁggﬁtB%”t%%ﬂ%%%d%ﬂfé§ﬂ%¥ﬂﬁié dNELBST $8Nang

detecti on sensor nory means corresponds to 't menory 43 or the
registratjon fi

51, .and %he i.spl ay _neans_.cor.responds %ﬁ%h heck
osult di ST a5t ERTTE ARAOFNE ERANE LA SiSpIdy D 5 <Rkt er Tt he
present invention can be applied on the basis of the technical concept
recited i™%he claims, and is not linited only to the structure of the
f oregoi ng enbodi ment. According to the present invention, even if a proper
check inmage cafnrdie iserawsaoretenge tIfe Y56 RES6RDE HBVAREACE BREtBRAS for
check confirmation is pressed down, check confirmati on can be nmade by
usi ng anctdrestitmgéonod thatf ortedusicuresbadaventsdihe photrgpeahauttanpr ess
down the button, and a check processing can be conpleted by one button
press operfatihen prEseht? iARPRN2005 Wratrdsparlids ned the: camAmai dge32ompari son
apparatus in which an i mage of a photograph object is acquired by using
phot ogr apthdTBARSd idRG ¢ i And sGaSEl ABY @ nat el Flodn ckwdmeChekk prayddgraphon i s
pressed

object corresponds to the check object person 31, the button
for check confirmation corresponds to the check start button
18, the object detection sensor corresponds to the person
detection sensor 15, the memory means corresponds to the memory
43 or theregistrationfile5l, andthedisplaymeans corresponds
to the check result display LED 16 and the check count display
LED 17. However, the present invention can be applied on the
basis of the technical concept recited in the claims, and is
not limited only to the structure of the foregoing embodiment.

According to the present invention, evenif a proper check
image can not be obtained at the point of time when a button
for check confirmation is pressed down, check confirmation
canbemadebyusinganother image, so that itbecomesunnecessary

to repeatedly press down the button, and a check processing

can be completed by one button press operation.
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down, the acquired inmage is conpared with information concerning
previously menorized registration inmges, and a conparison result {iBAPR 2005
out putted, wherein: an object detection sensor for detecting existence of

t he photograph object is provided; the photograph neans acquires a
plurality of images of the photograph object during a period from
detection of the photograph object by the object detection sensor to a
press of whetbutt obziaed in:a case where the button is pressed, at |east
one of the plurality of acquired inmages is conpared with the information

~concerning the pigVviQHgkYcHBpBELZeH Epphshicalsl Ar whirge ar2.infkige NEQe
conpari son nethod, conprising: a step of detecting existence of a

phot ogr aph ,obj ect.. fs CRRLUM Yhal byt 8hrhPRAURSEa RS, tdrd
photograpﬁﬂuggﬁé%prﬁoéﬁ%gggiﬂhereqfﬁggggogggrgﬁa o%j%gtﬁ?s d%tected; a
step of detecting a press of., a button_f e fi.r.natian; of
conpar i ng dt ?e%gfeoﬁ €of ‘t"hgub?ﬁ?a?lcfy%?)]fe%mcg:létnlfgggmltr%a%g’eslog\ﬁ%ssgé‘tp

i nformation concerning previousL% 20 1.2 APR 200§jnennrized gggstr

| mmges whéiPihe pHEss ASRAHREhULIBAS | 55 detUBReEd arth & sl Gt

a conparison result. 3. An imge Conparison apparatus according t
concerning previously memorized regilstration images, and

comparison result is outputted, wherein:

an object detection sensor for detecting existence of
the photograph object is provided;

the photograph means acquires a plurality of images of
the photograph object during a period from detection of the
photograph cobject by the object detection sensor 1o & press
of the button; and

| in a case where the button is pressed, at least one of

the plurality of acquired images 1is compared with the
information concerning the previously memorized registration
image.
2. An image comparison method, comprising:

a step of detecting existence of a photograph object;

astepofcapturingapluralityofimagesofthephotograph
object in a case where the photograph object is detected;

a step of detecting a press of a button for check
confirmation;

a step of comparing at least one of the plurality of

captured images with information concerning previocusly
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wherein in a case where an inmage acquired imediately after the button for
check confirmation is pressed down is a check poor inage, a check1iLsAppq®5
in order of timng near atimng of a press of the button by using an

i mage fromthe plurality of images acquired before the press of the
button. 4. An inmage conparison nethod according to claim2, wherein in a
case where an inmage acquired imediately after the button for check
confirmatign js-pressas dom: i 6naisheek woen thmgeresa ehetke i hude in
order of timng near atimng of a press of the button by using an inage
fromthe pl urﬂal*it% o%_ | mages acquired before the press of the button. 5.
An i mage conmpErTs n 'pp‘?i]? atus according to claim1, wherein display neans
for displaying a check state is_provided, 6. | ppgg1€onpari son net hod
according to cl @ riZEP iierd PSP oY FEENS ég?nd?gpl aying a check state
is provided. 7. An inmage conparison apparatus according.togclaims, 1,
wher ei n displ ay heahwefer IEHEANY Fehetk st é'tégoi*s“’b' ovided. 8. An

i mge conparison nethod according to claim4, wherein display. meaps.for

di spl ayi nghzcheskistat ezis prove dael. imEige ECQUMGS immeS 2L 8y !

j j o i ; iswn is a2 check
+he bution fcr check coniirmation s pressed cown ,

i 3 imi axy iming
noor image, & check 1s méce 1n CrGer cf timing neay 2 tl g

£ 3 ( s i gn i £ he plurslity
cf z press of the button by vsing an 1lmage from t )

of imezges acguired befcre the press cf the button.

i 2 4 % z i wherein
4. An image comparison method zccording to claim 2,

. e -
' ; a y } imm at z er the button
in =2 case where zn image acguired 1 nediaztely a1t

i i image
for check confirmation is-pressed down 1s a check wpcor xmage,

imi z im i press
a checXk is made in order of timing near a2 timing of ar

of the buvtton by vusing an imsge from the plurality of images

acguired before the press of the button.

5. An image compariscn apperatus accoxrding to claim 1,

whereindispley mezns for displaying a check state is provided.
6. An image comparison method according to claim 2, wherein
display means for displaying a check state is provided.

7. An image comparison apparatus according to claim 3,

wherein display means for displayinga check state is provided.
8. An image comparison method according to claim 4, wherein

display means for displaying a check state is provided.
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