; e3e~~Ln<6r Tdyg LI VI NG BODY COLLATI NG DEVI CE, LI VING BODY cdﬂwmmwm
SYSTEM LI VI NG BODY COLLATI NG METHOD AND REG STRATI ON DATA RE

BACKGROUND OF THE INVENTION 1_ Field of the Invention The present «isagent i on
relates to a living body collating tevice for collating and checking a
living body inmage corresponding to a face inmage inherent to aummmmwmmﬂMHMI
and nore particularly to a living body collating device, a |

collating system a living body collating nethod and a registrati Qgegata
renewi ng net hod whivhnbBageDd COLBNTING DEMICE) GfIvamomamycal |y renew ng
andoptim zing personal registration data used for collation of individuals.

2. Description of therRehatedyATkEMACTAVENGI BOD Ya collpatineg devi ce for
collatinga face imge, a face image of a collation target person achi eved

by Ui Ng a categd9aes ald oy SALLAIGE M) RoXeR s Sustkepoe I egi Ster od

i n advance, thereby authenticating personal identification of the collation
target person. In this CQi@KGibﬂﬁ b@eTh%eqhw%'%%Ekpn data of each
collation target person a%ewvafrengrfh—fespeeiLfﬁ—{he time variation or
various yariatjons  of t@ﬁ p%sturﬁg expression, etc . of the collation

&t i O ®Brrvi

target p rson,Féﬁi?IPEni o SFonnent under which the collation target
personis ( etc . , it is.,necessary to renew the registration_data of the
col l ation tar geReRFITHIPY 1nVieR oY B?gﬁ:?svﬁq R thesee YaFPEﬁi‘F”Fﬁeref ore,
the collation performance pan be kept and enhanced by renew ng,these

regi st r aBEBACHat BOT AGOH ARG, altteFhERELpResntl ST 1At IORY oA™BEHE basi s
of the judgnment of a collation manager for nanaging the registration data,
it is generakbpopdinpediooytfaee senage nhwrnalta angendigadumilchanfe
registration data are required to be renewed, select renewal setting data
to be nemded fartienbanlyftom Llhyipgsbodycovl altlmg afedtivee r @endimlingar get
thus sel ected, select renewal scrap data to be scrapped fromthe existing
regi strabodp daldaabdgr epkaen,t heldciap Hatlg bylihtingnmeshodethidng dat a,
thereby renewing the registration data. However, with respect to the
renewal ppeistireniby ddie conédaihemetthiddgalicishdes arddrady abpiencthenj udgment
criterion is unclear, so that it needs nuch tinme and | abor. For exanple,
the j udgye Rl t&maitald-an heh B8R H8ldrNbPEimt eMhgipe MUnuasgi bt edtignd thus
the collati on manager cannot easily nmake judgnents thereon: (1) renewal

person tay get §se82kodaka 1t thenPberehli vised 1for renewal ; and (3) data to
be deleted fromthe existing data Further, in order to nake the collation

per f or mance stﬁg% r%?Pansgklkhgsgﬁﬁgqgng pnd in the case of an
atio

i nexperienced cO n nanager, e registration data may be carel essly

renewed by i mfopeL, fal @, Lot Pe L 8FLRLIRAL AL 881 PaPing PSP nage,
a face image of a collation target person achieved by using
acameraisgenerallycollatedwitharegisteredimage registered
in advance, thereby authenticating personal identification of
the collation target person.

In this case, since the identification data of each
collation target person are varied with respect to the time
variation or various variations of the posture, expression,
etc. of thecollationtargetperson, anilluminationenvironment
under which the collation target personis, etc., it is necessary

to renew the registration data of the collation target person



2 for which no renewal is needed may be renewed, so that the performance
of the collation systemis reduced. SUMMARY Of THE | NVENTI ON Therefore, an
obj ect of the present invention is to provide a living body collating
device, a living body system a living body collating nmethod and a

regi stration data renewi ng nethod with which when registrati on data axe
renewed, optimumrenewal information is automatically extracted to pronote
automati on of the renewal, processing thereby reducing |abor inposed on a
col | ati oApnayagsEmang i 9 RN GaRd atthengal rRérefoper f-eH &AL aaitn
security. In order to attain the above object, the present invention which
| ncl udespbitbigahedy LOROIR kaRaChhVIdMAIRANS b ARG driagdd body
informatTon; registration data Storing neans for sftoring registration data;
and coIIatimg nmeans f%r collating the living body information thus achi eved

W th thengélngaﬁfgn 3&?&, is characterized by further including:

optim zation candi date data extracting neans for extracting.optim,zation
candi dat e dat a“*fF&PT éP&qﬁénEﬁgFrfﬁ%ﬁmﬁﬁ%sﬁﬁﬁi%bé&ﬁ?%%?nd”?ﬁ?ﬁ? i*Gh when
the living bady information is collated; optim zation candi date data

st orage H’garﬁhef o? UEPBENRg Wt chi’a%tliad%f%ng?ﬂﬁgﬁrdaﬁo& eRePagtRY By'& he
optim zation candi date data extracted by the optjm zation candi date data
ext ract | A§IABAFSLignd SpdRewdit dtSordRie Trelans Frr iRt g st 19 B¢ l¢&ta @havi ng
high priority as new registration data fromthe 3 optim zation candi date
dat a storedeiwal thegept frizabich thedirgatis tdartaost dedge argarsqudirgd he
registration data stored in the registration data storage neans, thereby
renewi ngtbhker egnetved!, i epldatarchkatli setdamd datte dat bef areatedewalr of
registration data are usually accunulated in an optim zed registration data
base , apdnthelr egosmt thei pasdatacord i be optite zairiewnlcardigdal ehdat a are -
conpared with each other in accordance with a renewal instruction, thereby
pronot i ngedBcABHOMBLIL G cegenbiall @R &Y AatRNTW B eRe:EPPRN fAorswgeessi vel y
recording the candi date data thus accunul ated as new regi stration data in

order ofRRLOEhLLYrEH0BRRERBS db@al Qm%epf@é@r@w@@@%@ dLnewrl cpr k with
low reliability on tinme which has been hitherto carried out by a collation

manager . 9] - time and
e B L R i T oo

much | abor can. be eli ™ nat ed.

As
d, dat i peLyi d th
reneved, data pbyeach | ndik! dushor e uaed:Lagiouhe bencualh g the

regi stration ta are autonmatic y col lecte nd pr o“that it is

unnecessary.for the_collatjon er,t el e t he data, t hys _t he

registr a??%%lagéiﬂél I@%ﬁaégga%%u%%%%oér%na}m%aﬁ (r??:ths%arutdgﬁe% %@qé“?%g@? dat a.

Furt her, , when ihe presence_ or. absence of IasseS(ﬁcﬁ{gklike IS needed to
e

be specitfed5s®PEgi §Fr ﬁgnl&aﬁieqﬁl%ﬁﬂgﬂﬁmﬁéﬁﬂT adding as attribute

information while ) , ,
Forexample, the judgment criterion onthe followingitems

is not quantified, and thus the collation manager cannot easily
make judgments thereon:

(1) renewal person targets;

(2) data to be properly used for renewal; and

(3) data to be deleted from the existing data
Further, in order to make the collation performance stable,
much skill is needed, and in the case of an inexperienced
collation manager, the registration data may be carelessly

renewed by improper data, or the registration data of a person



the data are renewed. As described above, in order to make the collation
manager nore easily determ ne which registration data 4 shoul d be renewed
there can be constructed a collation, systemin which a proper renewal
managenent can be carried out, a useless renewal. work can be elimnated
and both high collation performance and high security can be secured. Here,
the term"living body information" covers not only face information of each
collation target persons, but also other information inherent to each

i ndi vi dugbrwiwhi chhineh eastwlol i atnosdédrgey per senewad,beoi daati fthed, such
as fingerprint information, voice print information, etc_ BRI EF DESCRI PTI ON

OF THE DgéWfN%,alﬁlc@ of Hthed ddI0MN+ M eV B Ns ard@s@ed mage col | ating
device; Fig. 2 is a block diagram showing a control circuit of a face inage

collating system Fig. 3 iggmagheuRmshonpenthgycontrol operation of a
center device; Fig. 4 is a—&?%grawrshomrngﬂan~exrr ction function of a

reneval target ypersont Fig, o5 F%;ft'noegfhsggnéw 0930 £5LERGLLANe

processi ng opefation of &+ e

di agram show n n extractian dIS ne_.of r.enewa t_person;

Fig. 7185 %Jﬁig?b%ﬂ?ysﬁa?ﬁﬁgtlgﬁ HEPLRE V&W%g%?{ SYSEan o G RRT At on

candi dat e dat a; is a dlagran1shomﬁn qégractlonjéﬁglstratlon b
1P§

state of® 88%?ﬁ%é?ggﬁgd%m%%taélqjétﬁegﬁﬁr W® FGOSH fergod sual

check of an_i nproper
with which when registration data are renewed, optimum renewal

information is automatically extracted to promote automation
of the renewal processing, thereby reducing labor imposed on
acollationmanager andalsoenhancingthecollationperformance
and security.

Inorder to attain the above object, the present invention
which includes living body information achieving means for
achieving living body information; registration data storing
means for storing registration data; and collating means for
collating the living body information thus achieved with the
registration data, is characterized by further including:
optimization candidate data extracting means for extracting
optimization candidate data for data renewal from the achieved
livinginformationwhen the livingbody informationiscollated;
optimization candidate data storage means for storing
optimization candidate data extracted by the optimization
candidate data extracted by the optimization candidate data
extracting means; and renewal gstorage means for newly storing

data having high priority as new registration data from the



i mmge and an additional function of attribute information; Fig. 10 is a°
di agram showi ng an extraction function of deletion data; and Fig. 11 is a
di agram showi ng the renewal processing of an optim zation candi date data
file, DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT A preferred

enbodi ment according to the present invention will be described hereunder
with reference to the acconpanying drawi ngs. Fig. 1 shows a face inage
collating device disposed at an i mage achi eving side of a face i mge

col | ati n@yistiemfidn paakkdidaty aatanageoekda per sre f apicioi=adtiion | n
Fig. 1, a face image collating device 11 is set up, for exanple, as a

col | ati o ArafiGRit Adlhantte2hbhBdnédleid ¥hROycFRBAZ 2O BbNMBAEYI Db Adte
openi ng/ cl osi ng operation of a door through which collation target persons
go In/outy, The (66 <yRes tobbabi Bloflaybofiedts| SuREAUbCEL L LPAN, Of 2
collating data achieving function and an authentication data achievi ng
function _and QL§ osedf%ttthe hei ght corresponding to the hunman face on the

surface of %he door." The 1ace i mge collating device 11 is equipped with an

illumnation deyice.~. 2 for.illumnating the faces of colla ionc§br et
persons at the%ﬁﬁée?spoﬁ‘?l?%]néﬁmeegg&a %\??ﬁea{’ec“é 193 ﬁ%‘?l%{:ﬁ%ﬁ%ﬂ %'%cti ng
sensor 14, a 6 collation result display,l,~ED 15, a cpllgtion starting
button 16TEESEe&hYianyerieted it ahePhidf Redists Pati Yhdereeste - and
also with a password key (nunerical keﬁpad) 1B, The illum pation_device 12
has pl ur&nd Fhenfeat shEaLEDS dMie gt EbsrpRhypyzabian ¢andidate Aaka i ght
toward the front face-height position thereof, whereby the uneven
condi ti oggeorcanmafetesdith parbonshgat timpapeardance heithmer xerewale
clearly illum nated to thereby enhance the face inage achi eving performance
of the cdmsrizut3.icthetbameby doniesing kedaabometpacksyiptnatacr datege by
using a CCD canera or the like. If a person gets near to the front face of
t he canmerankdindg deenppionolf vicddes peskpreicordemnectisdcandidate data

thus accumulated as new registration data in order of prioxrity

from highest to lowest. Accordingly, a renewal work with low

reliability on time which has been hitherto carried out by a

collation manager for managing renewal of registration data

and needed much time and much labor can be eliminated.

As a result, when the registration data are renewed, data

of each individual to be used for the renewal of the regigtration

data are automatically collected and prepared, so that it is

unnecesgary for the collation manager to select the data, and

thus the registration data can be accurately renewed in short

time by proper data. Further, when the presence or absence

of glasses or the like is needed to be specified as registration

data, it can be handled by adding as attribute informationwhile

the data are renewed. As described above, in order to make the

collationmanagermore easily determinewhichregistrationdata



by a person detection sensor 14 such as a reflection type infrared-ray
sensor or the like . Further, when the collation start button 16 is pushed,
it is judged that a collation target person requests collation for

hi nsel f/herself ( so that the inmage pickup operation of the canmera J,3 is
started and the collation operation is started on the basis of the inmage
thus achieved. At this time, a collation result indicating coincidence
(identification)and non-coi nci dence(non-identification)of the collation
target pensoild peotéperédd wxeark dasphayetharidieadal tallonisesidtedd spl ay
LED 15. The collation result display LED 15 may conprise two LEDs which
em t dif figr@pickalf¥odd 9hEnédh ol mexarRIdnt &h Belir dile@hé uand uyeue seol or
light) . In this case, one of the two LEDs may be turned on in conformty

wWith 7 dhejudogepk resyl be(bhyuenohated) .arP bhah tlbfglprgmil%tﬁﬁoﬂ the

collation can be recognized at a gl ance. Wen the above collation is used,
the auth J | C per f HFQ. I t word key 18 in place
of or in c%tglnf%:}kdaat%(?naavq\}cmut%{e ég% a %n&%%tgﬁﬁ ?%?1 16. The coll ation
data t hus achi eved iE traQ§nL;t%d to a,center device, 21 descr%be | at er/
at an aut henti 8SCon ABMT0Y i g "PFTHY Ut X Corec FPSR 84 e °S Y n a
w reless (radi,o) style, and the propriety of the collation data i.s judged
in the 05%1‘:& igferge s Pn Aie SA&h €r°%d€\):i1€é‘ FRTRRF BE G5 ERSac ¥ i %ont r ol
unit of the face image collating device 11 which is _disposed in the
vi ci ni t yosherhenfassatifgel ot abtny géntcangividuag vt farvhighueach ace
i mage collating devices 11 nmay be connected to the center device 21. Fig. 2
i s a bl oerldirdgrantshoat mp s vosandpe didestiif igfd + Rechare filmggepediitat i ng
system and it is controlled and managed by the center device 21 for
control | ingovaritdes ,i stiaenmgtisteguifopeth tion heeface i mage col |l ati ng device
11.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view showing a face image collating
device;

Fig. 2 is a block diagram showing a control circuit of
a face image collating system;

Fig. 3 is a diagram showing the control operation of a
center device;

Fig. 4 is a diagram showing an extraction function of
a renewal target person;

Fig. 5 is a flowchart showing an extraction processing
operation of a renewal target person;

Fig. 6 is'adisplay diagram showing an extraction display
frame of a renewal target person;

Fig. 7 is a diagram showing an initial registration state
of optimization candidate data;

Fig. 8 is a diagram showing an extraction registration



CPU 22 of the center device 21 Controls each circuit device along the
processi ng procedure of progranms stored in CPU Z2, and stores the control
data thereof in a nmenory 23. An image capture 24 achi eves an inmage picked
up by the canera 13, and stores the pickup inage into the nmenory 23. The

i mge thus achieved is displayed on a nonitor 26 through a display 8
controller 25 for nonitoring. A first input/output controller 27 controls
the input/output data of the illum nation device 12,*the person detection
sensor ~s4atlehe ffdgtiniontieguldarisqday d& 15 and the collation start
button 16 equi pped to the face image collating device 11, and a second

i nput/out put cenyrobl £8 2@ icHHanPktokia g GRYLalr 8He ak ke kaarithp2d ear

aut henti cati on nmonitoring. An RS232C comuni cation portion 30 has a

comuni cab.on NG ingy ifUnGld 10N Hc 4 S0SER 14408 byt s 4Bt Ank £ Pnt he pas
sword key fg to CPU 22. & rgg?stréﬁ?éﬁ'file DB is provihed as a dafa base
file when a fa i e.Ls.regl e t ; : td ties of
a face i mage o?ggégﬁgrjégi%tcf%ﬁé%(egﬁ ore ﬁe'?ﬁ%ﬁrcg{;ﬁirf%ﬂq{%nl%#{&e DB. The
CPU 22 cal l.ates the face ijymge information of a collation target person

pi cked ugeﬁﬁEPWQ 5%%%@%1§E§?z th the pre-registered registration
information, and allows or prohibits the caollation target person taq. get
into/out of a F&8m or %Fo?‘n(g’e‘?q]f% ?S]Tﬂ‘*b’l%tt}tﬁ e %r&fpets}‘?em@aé)lfs of the
collation judgnent result. Next, the renewal processing of the registration
dat a whi R &Péigdérzadieony cegididdton dakayeti er son will be described. Fig. 3

shows the data processing operation of the center device 21. 9
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Apreferred embodiment according to the present invention
will be described hereunder with reference to the accompanying
drawings.

Fig. 1 shows a face image collating device disposed at
an image achieving side of a face image collating system for
picking up an image of a person for collation.

In Fig. 1, a face image collating device 11 is set up,
for example, asacollationtarget authenticating (identifying)
means for managing the opening/closing operation of a doox
through whichcollationtarget persons go in/out. The face image
collating device 11 is provided with both of a collating data
achieving function and an authentication data achieving
function and disposed at the height corresponding to the human
face on the surface of the door. The face image collating device
11 is equipped with an illumination device 12 for illuminating
the faces of collation target persons at the upper portion

thereof, with a camera 13, a person detecting sensor 14, a



First, an inmage is achieved by an inage achieving portion 31, and the face
i mge (achieved data) taken into the i mage achieving portion 31 is collated
with registration data for face authentication {registrant ID + (face i mage
+ feature quantities) x n} recorded in the registration. data file 38 in
advance in a collating portion 32. The authentication result at this tine
and the past record data of the inmage are managed in a past record managi ng
portion 33 , and finally the past record data of one past record

(achi evegehbiaddabe rehadé diagéay IBALLS ¢ yuaritliatiesn &tegitisg battesul t TD)
are stored in a past record data file 34. At this tanme , optim zation

candi dat egdaha 4ogagang meneviel =7 ehextihaetreddiatempblie ipastheeeofd data
achieved in the optim zation candi date extracting portion 35 every tine one

access | gnARdeshowGRM ¥ %tss(i@xlcﬁt}iefi{/ndrﬁﬂ&rsﬂﬁ_ﬁddﬁé&)t hes opt i ni zati on
candidate data file 36 every time. Thereafter, if a renewal tine cones or a

reneval requesknLs; I@ﬁginé’ﬂi ORddY Zad 19NL 9ORES AL 1) iﬁ‘lﬂﬁrli%ti%gdﬁh%wnes

the optim zation candidate data {registrant 1D + (face 1mage + feature

quantitie f opf i m iy indi dat. [ , s out
t he regigﬁggﬁi%%edé?géégggegéi%?t ezggﬁﬁgggg ?8%ﬂ§g%%w%ﬁhgt§%,fé§gg t he

regi strati on data, havi ng, the highest. priori new reqi stration_data from
he reg: ERrarhandta; HoStrast ShETEar, HRG-FEY Sher ChEHEIERAPaGLSPraL | on
data thus determ ned as a new regi stration data 10 atter optim zation
into t hePRddissfREEPAH BETIORSIER BB NARSAESET ThEF A 1313RE SpeRfiYat i on
data as a_renewal candidate achieved at a collation tinme are accunulated in
t he opti#dkamipatedndyRlatbedsby ferkanee dHe t BRAenaWaLyi 3chaevéAddat a are

created fromthe optim zation candi date data and the
performance of the camera 13.

The camera 13 described above picks up a face image by
using a CCD camera or the like. If a person gets near to the
front faceof thecameral3, the approachof thepersonisdetected
by a person detection sensor 14 such ags a reflection type
infrared-ray sensor or the like. Further, when the collation
start button 16 is pushed, it is judged that a collation target
personrequestscollation forhimself/herself, so that the image
pickup operation of the camera 13 is started and the collation
operation is started on the basis of the image thus achieved.
At this time, a collation result indicating coincidence
({identification) and non-coincidence (non-identification) of
the collation target person is outputted and displayed on the
collation result display LED 15. The collation result display
LED 15 may comprise two LEDs which emit different color light
(for example, red color light and blue color light). In this

case, one of the two LEDS may be turned on in conformity with



existing registration data and registered in the registration data file 38
only when the renewal is carried out. Next, the extracting function to
extract a renewal target person will be described with reference to Fig. 4.
When an identification card or I A nunber is not used as neans of
identifying the collation target person, there is no neans of identifying
the collation target person hinself/herself. Therefore, on the basis of the
information for which TOP1 recognition having the highest collation val ue

(high colhat aponalie) dstiachirAayrd o0 g  assumplhonnkhpbohety of
actual recogniti on performance is trusted,the collation target person is

i dentifi ‘Eﬂea'c}gltl & 100 Yol H£ xflafc(ﬁg{}lﬁzfé& | & iécjgtf%@e

i scal cul ated.Further, nost of con ons for Iatloh error are based on
the case where.the fk?é 'a%{dv%” 5359t ROl SOl EEE%‘H&% CBSE ¢ %“f' dence
val ue (coll ation reliabi |tyf Sérving as a judgnment criterion on the
collatiopn error_is |ow althou Qla high col] ation value.i.s achieved _and the
collatio etQF&éPrﬂgpsg# 8&&”&8 hﬁbﬁ@%ﬁﬁ@&F*iE@bﬂ&iﬁ@l?}afﬁeo rf6r Hate is
cal cul ated by setting a _second threshold value L2 in consideration of an
area | owePmip1natipan witdy the (GaldaidiP Alart 1PUERRi Ry as t he j udgment
criterion at the actual recognition tinme. Wien a collation reliability
degree | ower tHha adld asfeicundataitbysdichislasls 2rpg spidgitesdttaya repter
col lation target person, the collation target person is j edged as a
non-r egi devant Bécddesecofibelke lkewr) ebitabnl righdefieetiandmpbhasolrehghe i s
not targeted to the error rate cal culation. An upper area Al having a val ue
hi gher thadetttecrdugista tbnesholidnvwadhies bt 1 saniaetasshatadias kitghegol | ati on
reliability and provides recognition OK. The internedi ate area A2 between
t he firsantihfiespalohialtie ot lrwad dine tsecpadtahi € §hdgaédveh uthd cengsean area
in which the identification of the collation target person is | edged under
device 21.
The center device 21 may be replaced by a contrel unit
of the face image collating device 11 which is disposed in the
vicinity of the face image collating device 11. Further, plural
face image collating devices 11 may be connected to the center
device 21.
Fig. 2 is a block diagram showing a control circuit of
the face image collating system, and it is controlled andmanaged
by the center device 21 for controlling various instruments
equipped to the face image collating device 11.
CPU 22 of the center device 21 controls eachcircuitdevice
along the processing procedure of programs stored in CPU 22,
and stores the control data thereof in a memory 23.
An image capture 24 achieves an image picked up by the

camera 13, and stores the pickup image into the memoxry 23. The

image thus achieved isdisplayedonamonitor 26 throughadisplay



such a mnute variation condition of the collation target person that the
collation target person |ooks away or inclines his/her face. In this area,
the collation target person is identified, however, the collation
reliability has an internmedi ate value at which it is difficult to settle
the identification of the collation target person. Therefore, in this area,
"NG' is judged at the error rate calculation tine. Zn a lower area A3 in
which the collation reliability degree is not nore than the second

t hr eshol donakue 1k?, 2B6h&cgoldaatiwwt ity .get person is clearly recognized as
anot her person or a collation elenent is extrenely Iow. Therefore, in this

area, the collgtienrtargehpReysarpus | udgedoaged NON-reghgrbagt ahethe
error rate calculation tine and "NG' is judged at the ~2 recognition tinme

The thfe%glég/i}sgkgetahatt@eo@ QL &qﬁﬁmqa:a%%at el iteN® 2as tfgspri-hesd above

is determ onsideration of the relationship between fAR (Fal se

focept anag-FRLEb InEER (2 oFc FEd PRLLED, FALAL . HARSBANS NS Bl oo

occurrence rate at anbt hief person IS ‘erroneous

means an_gerror_.qQcgurrence rat whi.ch a reqistered true_person_is

err oneous'y F&lgc,at PP FARRR d%E%OHa51 h%q%%ﬁlﬁ? r PelAtq o%g?ﬁ: p*T"A9%hi ch as
one.error occurrence rate.is increased, the other error ocgcurrence rate is
reduced. STherEfBPedeYhEG bt e aa’b‘i\?u?stsﬁq ACPH RPN FRT &AL °Fedfired by
each security system Next the extraction processing operation of renewal
target pePBBRSLFI Mhepelpdtr FEed it t hevRPRFEnde tPT navFhsnehsptior Fig . 5
.. Now, if a person goes in front of the face inage collating device 11 and
pushes thentbprantben start button 16, CPU 22 controls the canera 13 to pick

up an inmage of the face of the collation target person just after the
coll ation starAnR823I2C communication portion 30 has a communication

connecting functionof transmitting inputdata fromthe password
key 18 to CPU 22.

A registration file DB is provided as a data base file
when a face image 1i1s registered, and the data of feature
quantities of a face image of each registrant are stored in
the registration file DB.

The CPU 22 collates the face image information of a
collation target person picked up by the camera 13 with the
pre-registered registration information, and allows or
prohibits the collation target person to get into/out of a room
or fromgetting into/out of the roomon the basis of the collation
judgment result.

Next, the renewal processing of the registration data
which are set every collation target person will be described.

Fig. 3 shows the data processing operation of the center

device 21.



7.6 ,is pushed. CPU 22 searches the position of the face of the collation
target person on the basis of the face inmage data thus achieved, cuts out a
hi ghly potential face-like portion to extract feature quantities of the
face such as eyes, nose, nmouth, etc. which serve as features for collation
and then carries out the recognition processing of the collation target 13
person on the basis of the feature quantities thug extracted (step nl). At
this time , a collation target person having the highest collation rate

(for exanple, WirsiM &n .infadesssAchievwd bgciedmane sgeredimg posttapnn2) . At
this time, the collation reliability degree is judged. If the collation

reliabilihy degrefd Fusd UdReR |@dm &tk WRRENH a8arAlndlove el N@alyer St
threshold value L1, the recognition OK is judged and thus the coll'ation

target per3Ql 'iﬁlﬁ' ‘f'o%”rtqﬂdne%laist e 1R8N B eldfingrsalil ( §Len 33). On the
ot her han&, T 't fle Tcol Tat | on reliabiTity degree 1°s judged as bel ng not nore
than the _second threshold value L2 (ste 4) n- coi nci dence of coll ation
i s cl ear F§Fudydd sThid S h ?ﬁﬂ?éﬁ? ﬁ ? rbe?gﬁgfsﬁﬂap§ re%&@ﬁﬁf@d as a
non-regi strant  (step n53. If the collation neliaQLIit gegree is i,n the

i nt er nedRERE tditdg SA2 %pRT ERTC TR 131 S& RRELRGFA \}QF“-uéa 3 bhite t3fe *econd
threshold value L2, this area is an area in which_ a caollation error is

j udged beENa&ESotNa NPt 2L VBT RRT bhrat32 hd Nad@gdhsadEs Hiote o€y 1ithat t he
collation error is handled as having an internedidte value in collation

reli abi | ptytlegrigenamnd ks phetereerrdctana edceher BIRENAFY BaddgRbed. At
the renewal tine of the registration data, not only the i mage data, but
al so t helera pestomgawhventgégoaveytiamhé3datnsl £ihel by éderpesbregbgence of
gl asses, etc. are used as renewal data. 14
data of one past record (achievement date + face image + feature
quantities + collation result ID) are stored in a past record
data file 34.
At this time, optimization candidate data for data renewal
are extracted from the past record data achieved in the
optimization candidate extracting portion 35 every time one
access is made to carry out collation, and stored into the
optimization candidate data file 36 every time.
Thereafter, if a renewal time comes or a renewal request is
made, an optimization operating portion 37 determines the
optimization candidate data {registrant ID + (face image +
feature gquantities) x m} from the optimization candidate data
file 36, reads out the registration data stored in the
registration data file 38, sets the registration data having
the highest priority as new registrafion data from the

registration data thus read out, and registers the new

registration data thus determined as a new registration data

10



Wth respect to the renewal target persons thus extracted, persons having
high error rates are |isted up as optimal replacenent candi dates for

regi stered i mages as shown in Fig. 6. For exanple, two persons to which
renewal requiring marks 61 are affixed are displayed in Fig. 6.
Accordingly, when the registration data are renewed, the collation nmanager
may successively carry out the renewal on the renewal candidates in the
order of the renewal requiring marks 61 determ ned in consideration of the

error rajeser Neptimtihatewhr anttoonhiunehiien raft i rdecta Mg tehe3Bopt i m zati on
candi date data will be described with reference to Fig. 7. The optim zation

candi date datapfides3hihed A &d Qe tdper ibmisd St 0dn theaPast ar eepedaachi eved
every tine a daily access is nade to the face inage collating device 11. A

prescri bggn@ya@@g Qéhgéé@d(a«; %r cBXAARLE Sy +h ABIESe Ja B8l thd Ant B8e

optim zation candi date data e 36, arid the optim zation candi date data

I } 'mg 335%5%? f%taﬁggglpc&ﬁdi&él@&%%t%t ﬁfié 34 ,W%%da&h%ﬂ%gvﬁyswt&seygﬁt ing

co ion nanager wi sheésS to renew the registration data. Data
effectiv o the data renewal .in the, upper.area Al and t i nter ppdi ate
area AZ g?\%?vnaﬁeh T ?CezPEEF@"h%‘éa %@tﬂrﬁggaﬁﬁoﬁecaa%%% ? af;%ea &Pt m'Zat i on
candidate data file 36. The data of the ipternediate_area A2 arﬁ,used
because ®HeSHARY HIohFLratien Yatd ABY; ’é?%lﬁF%’éeg\Z“hg? 1% FeebRELRRh18Pat es
(posture, expression) havin% variation elenents different fromthe nornma
&

access sfatesfiby 38i aglyhwheat &hgs resserilbdd A7 s e registration

data, the variations of the registration data are enhanced and
Next, the extracting function to extract a renewal target

person will be described with reference to Fig. 4.

When an identifjcation card or ID number is not used as
means of identifying the collation target person, there is no
means of identifying the collation  target person
himself/herself. Therefore, on the basis of the information
for which TOP1l recognition having the highest collation value
(high collation value) is achieved on the assumption that the
actual recognition performance is trusted, the collation target
person is identified and the error rate of the collation data
is calculated. Further, most of conditions for collationerror
are based on the case where the collation target person is
rejected because a confidence value (collation reliability)
serving as a judgment criterion on the collation error is low
although a high collation value is achieved and the collation
target person can be identified.

Accordingly, the error rate is calculated by setting a

second threéshold value L2 in consideration of an area lower

11



t he performance can be inproved. For exanple, when the prescribed nunber of
data (inmages) held in the optim zation candidate data file 36 is equal to
eight, at the initial practical use stage, the optim zation candi date data
file 36 is set to an enpty managenent state (the left side of Fig. 7) , and
i mges are successively added until the nunberof inmages thus added reaches
the prescribed nunber (eight) . The right side of Fig. 7 shows a case where
two i mages are set and regi stered. On the other hand, when the registration
data fil end® & Fifrgh! t18Se STOVEOvEDUEIID. s8rvihg a@pit &1 gayment praeessiorg of
determ ning i nrages to be added in order of decreasing precedence is carried

out. The jJreghgt bakhan dakaghik$oaBtise! oMedRth b INa RASire19kHkNG ty
optim zation processing. Fig. 8 shows a case where two i nages are repl aced.

Noxt, theoyialiah chsclual, 3l EBEORST hPBOR, 7T L5, 308 44 Qadiuaaiicon of

attri bute informati on W r'rbé erence to
i stratg data.file 38 which i t ti ly. d d i.bed ab
oy cont G0N oy DhRFPRaAT bdiet T aBY hRdeatiPRoreEaeh RATEHhET Ohar

person's i es, etc. in contam nation with the inmages of col]ation target
per sons. JA@E%@&%@W??@Q%H{@M?%U% BE&Iqeyl%‘ﬁEEElPHélaﬁﬁ’ge&freﬁwese

i mages and del ete inproper inmages before the renewal. Further, aother

i nf or mat P8A E0EA e/ 3R 15y 88énterortapdehdbeot T HPASAe Cadulafdos are
unrecogni zabl e when the collation is Carried out can be added at this tine.
For exanpl e, whenupberearsaahli hpviper a vadeeohigheindhee fthee filkgde at the
upper right corner in eight imges , every two i mages thereof being

ar r angedtbreistallldya hnel L hies apspeat thvat hae higigesl tatsoamedigdd Ivayt i cal | y
being aligned on four colums in the horizontal direction as shown in (A)
of Fa.g. afd efrowhels st herowgrsl W@ion My .oper i mage 92 havi ng anot her person's

i mge at the second colum fromthe lIower left corner in (A of Fig. 9,
these i mages 9thanchi¥mdcei Led gt ed Axdb&enean the firdgi take£hehl viameges to
six registration inmages as shown in (B) of Fig. 9, and the device is kept
on standby £g8 PRY!s&eP8RWALLPEIEESAI WE1udlext ,id Lelatad idatd ient k@t i ng
function will be described with reference to Fig. 10. Wen data to be

del eted apeneXxihackadn bRoSKs dYA A H9ee YU reBnt N§ NARJ phakhe
achieving dates of the existing registration ifages and the collation using

fr equencg9§htm£ﬁe£e g e s b g LLeAUERC Y Af o2 i%%géié%@g 'gg@ég ge

means the frequency at which the registration inmage 1s u ation

o0t kAL Ao EBAISk 00 bLe B HLBIEL RNPEY BRCERE Buk7ner! N

device. T a are _ n-irncreasi ng or € using uency, ox
[Fthe uslng TEEAISNCNLY, Ik STad iy 9180 S del ol slilnRcgnd no or der
however, the collation reliability has an intermediate value
at which it is difficult to settle the identification of the
collation target person. Therefore, in this area, “NG” is
judged at the error rate calculation time.
In a lower area A3 in which the collation reliability
degree is not more than the second threshold value L2, the
collation target person is clearly recognized as another person
or a collation element is extremely low. Therefore, in this

area, the collation target person is judged as a non-registrant

at the error rate calculation time and “NG” is judged at the

12



Further, the condition for deletion can be restricted by us iris the
attribute informati on descri bed above . Fox exanple, an existing
registration imge |01 having a prescribed nunber of (eight) inages
represents the registration data for which the achieving dates, the using
frequencies, the presence or absence are extracted as shown in (A of Fig.
10. The coll ati on nanager can del.ete sone i mages fromthese i mages by
visually checking the inmages. (B) of Fig. 10 shows a partially-deleted

i mage resklcbogniitages @ffeer del etion) 102. Thereafter, a renewal inmage 103
is achieved by equally renewing the data on the presence or absence of

gl asses on therhasiarekhbha 01 QEMRE T Ofe Wy fdie RIS @RARAT ARIERGHEO
gl asses, and (C) of Fig. 10 shows the renewal inage 103. The sanme person

I ook i f i g i !
OOKS VELY Q:{ebiceffk?éd OQnggsg;Ea_gc?erﬁéﬂﬁfﬁéﬁngn' ,%(ﬁ’?dseﬁ%ec@q@fowoé% tttﬁ% or oper

presence Or absence of g ererore, In or r to per

processi ng.for. persons havin | asses iL.rrespectiv f, wh tp%é hey wear
gl asses 5?15&0#55?%?%%?%%@% ﬁs% SBET ST AT %%gee) gfn%a er@g SWhen
he/ she wear.s %Iassgé_and an i mage of the person when he/she wears no

gl asses AP8SFdPEHr &Ft&d registration data for the person having gl asses. Zn
this case, with respect to persons havi ng gl asses their states

18

(i mages) when FRABYISAET 2RGIHISESURF 8NGF &3 ToeqF ¥hdCHR R ACRRT RREE Mo
enhance the collation perfornmance to the persons having the glasses, so
t hat t helimsioreneeisby adrertadsand dRkneanpcin aararRrberpees deked with
respect to the glasses. Fig. 1~. is a diagram show ng the renewal
processi ag wiithe oppisteaedobreandimate idatardnéeusby Ay eshitach. IFAR(A) of
Fig. 11, round-robin collation is carried out on achieved data (for
exanpl e, ahat #RRohaserthemages)tdmo wrlkat omsmfgprin whitheasobhat earor
reliability degree.

occurrence rate is increased, the other error occurrence rate

is reduced. Therefore, they are adjusted in accordance with

needs required by each security system.

Next, the extraction processing operation of renewal
target personswill be describedwith reference to the flowchart
of Fig. 5.
Now, if a person goes in front of the face image collating

device 11 and pushes the collation start button 16, CPU 22

controls the camera 13 to pick up an image of the face of the

collation target person just after the collation start button

16 is pushed. CPU 22 searches the position of the face of the

collation target person on the basis of the face image data

thus achieved, cuts out a highly potential face-like portion

to extract feature quantities of the face such as eyes, nose,

mouth, etc. which serve as features for collation, and then

carries out the recognition processing of the collation target

13



Subsequently, the average value of the collation reliability degree every
collation data is calculated, As the average value is increased, the
average val ue data indicates that there are a | arger nunber of simlar
images in the optim zation candidate data file 36. That is, if the average
value is higher, the imge data having the average val ue has the highest
appearance frequency, and if the average value is |low, the imge data
havi ng the average val ue has the | owest appearance frequency. Accordingly,

if al. 1l thedRgicst kaki BAshBBgEsth¢ ofed herdighwast i eipearanc e Kuregueity to
the | owest appearance frequency are registered as registration i nmages, the
recogni t iR perfigr mance can be enhanced. It is actually inpossible to

regi ster allthe achi eved data, and thus the nunber of image data is

restricted to gPLRSCEL %905,.“)3@%5*:98&%a&%e?@%%%%t;%xg{%ei]r%xthé’fhi gsyystem

(menory, disc capacity, e ccor tract are not

limted to.data havi P' h callati r %'abi LEY, a0 I cQvering
fron1higﬁ8}q€§ﬁfghffg% :% 35?PP?§’§%¥3? %sré&é%¥88|#§c$¥%%g$% ?éﬁvfity
data are e%uaILy xéracte on the basis of the table (see (B) of Fig. 11)
sear ched SPf Sd¢dPEasiStFRorftfdr of the average val ue of the collation
reliability degree, thereby easily securing variations of the appearance
data. If only i biag hiyh c@&ﬁla&t’-io&nr‘?gjr?]&bhﬂ’?%F@ee’xf PRS- it
seens to _be apparently good because it woul d enhance the collation
preci si oAf Heswspdrlatiqii seild 2R LA¥CRRIELT (2 US JHETSRHIS LPSTRR MBRSE t he
data having high reliability degree are simlar to each other, and thus it
i s unfaverabl 81f rbmviehahe dwgsitntthok sbeddr ivied weardilat ithiss resogaddiiogl v, t he
variations of the optim zation candidate data file 36 and the registration
data fil oK38s danigesl sedurlads hyevent Lathgn ttrmpat petr sdat s hadentg flied
collation reliability. As described above, the candidate data used for the
renewal at the pegisshr atingreldohe s listatidyy rXcunul ated in the
optim zation registration data base, the optim zation
On the other hand, if the collation reliability degree

is judged as being not more than the second threshold value

L2 (step n4), non-coincidence of collation is clearly judged

and thus the collation target person is recognized as a

non-registrant (step nb).

Ifthecollationreliabilitydegreeisinthe intermediate

area A2 between the first threshold value L1l and the second

threshold value L2, this area is an area in which a collation

error is judged because of aminute variation at the image pickup

time, so that the collation error is handled as having an

intermediate value in collation reliability degree and thus

the error occurrence frequency is counted. At the renewal time

of the registration data, not only the image data, but also

the error occurrence frequency, thedate, thepresence or absence

of glasses, etc. are used as renewal data.

14



candi date data and the registration data axe conpared with each other in
accordance with a renewal instruction, and these data are successively
regi stered as new regi stration data in order of decreasing precedence.
Therefore, the automatic renewal of the registration data can be pronoted
and the renewal work of 20 the Collation manager having low reliability
on tine and needs nuch tinme and | abor can be elimnated Tn the associ ati ng
rel ati onshi p between the construction of the present invention and the
construction ofyithe alver esho@d F@dwal Barybvigdd o160 kattirag tdey,i ce of
the present invention corresponds to the face image collating device 11 of
the enbodi.neRb.s e 11y AYgRODY A rdmdd ORreONHeSRANAS, t 95t Bethirea | mage,
the livihg body infornmation achieving nmeans corresponds to the canera 13
and t he | i evi iL.Qn , ! i st i r ans
correspo%ggggggﬁgg%rggggggg%anf$#T2§%;§%§%F?hée%%%$gg?%$?§%qﬁg?§ggfle 38,
t he collgting nmeans corresponds to the collating portion 32, the

optim zation candi date data extracting nmeans and the registration data
renewal target_person extracting nmeans caryrespond tqQ the optim zation
candi dat e ext r BCEITEPTBOAS1 GHOTSE THES BUTH SALPBR“Eartn bt b UAlA T or age
means and the registration candi date data storage neans correspond to the
optim za‘éﬂoﬁr%a?v%f@a%‘é ot disnlayssl 18nBighed r dSRTAAD agdFRREE t he
error rate cal culating neans and the registration data renewal target
person ogepdstiragiveardator pespdmnaweGPULRe colHetdmn nera¢eh BB&r ati ng
portion 37 and the registration data file 38. The present invention can be
appl i ed enctheshasily ohrrriyecttchine cadndvwzl dbrddader irpedvial chadnsgatasd it is
not limted to the construction of the enbodi nent described above zz For
exanpl e, ihnthbeocadey e flesics i hratkveaibadioqeinting e mdad & lackitecimigesi da for the
face i mage data and the authentication data and the center device 21 for
aut hent i gahkngetrhesendalfa take e@gqirppedsseparated from each ot her. However,
the present invention is not limted to this enbodinent, and they may be

constructed ingegtal | ynwi t bxeagBrobher thvcpion dog therdatangchitee ng side
the function of performng the collation and the authentication al one.

Further, oppifhe-2beue-d85¢akRedagrRAM MENHe Jie a0kt WTRGE rbPeYagdeas the
i ving body information, however, the device may be constructed so that the

identifiggtggﬁ of, the collation target person is perforned on the basis of
fingerprint iAformation, or voiceprint information. According to the

present inVe“%}?Q’%éEEmE?éQ?BBi X%xﬁ%ét Odg‘éaug% ef 95 E@“g%LtQE on

regi stration data are autonatically collecte prepare SO that the
coLl 211 e FABEL 1,8 LANNLR L 0.5 P68 4 1Sop L, g Hymel Llersel T
e oo o HETACEbL B OPaTE ek 00k LERULELchosgel Sob L TRIER Lo Do
autommiggﬁﬁ r%?éﬁigqfo?ﬁiggglg?E%Q@gs?%géﬁgfg?%éﬁggptimization

candidate data file 36, and the optimization candidate data

file 36 is created to be xenewed at all times at the renewal

requesting time when the collation manager wishes to renew the

registration data.

Data effective to the data renewal in the upper area Al
and the intermediate area A2 shown in Fig. 4 are used as data

to be added to the optimization candidate data file 36. The

data of the intermediate area A2 are used because the data of
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and unnecessary renewal of data unnecessary for renewal are avoi ded from
being carried out) As a result, there can be constructed by a collation
system havi ng high collation performance and hi gh security. 22 VWHAT | S
CLATMED IS 1. A living body collating device including |iving body

i nformation achi eving nmeans for achieving |iving body information,

regi stration data storage neans fox storing registration data, and
collating neans for collating the living body information thus achi eved

Wi th thethegiisivain«dl £ aareharact Riized Ryrftwitthestd fed udbagture,
optim zation candi date data extracting neans for extracting optim zation

candi dat gxﬂﬂe@sfi_%’ht) dal@ heoevab thibam tde dchheyed - bh¥ifiGr phonaREAQN when
the living body infornmation is collated; optimzation candi date data

storage pepaps<fQ ggg[ing optim zation candi date data, extracted by the
optim zation candidate data extracted by said optim zation candi date data

cxt1 a0t 10, eag B0l LSOHRL SLPIAR AN DAL TEH L SLALLNG a3 v

hi gh priori egistration e opti mzatron can ate data
stored in-said optim,zation c ngédate.d ta stor means and th
egi st r aBRER dHS VSt TIF 841 BT ST T P AP L 2ot T AYH ARSHE 27her cby
renewi ng the re%istration data. 2. A living body collating device including
living bBB§ PRFOPFEEFGR &M &F AEFREYFSE for achieving |iving body
information, registration data storage neans for storing registration data
and col | ati ng Fearmxamrleomhsn hge e ¢Rahrs Zslmbeirr?id%’f'a%i dRageRls
achieved with the registration data, characterized by further including
regi straheod dat sheenphainikzatden pendédadet patandads B6r rsuepuedi kg
registration data to be renewed in accordance with the frequency of
col | ati oaightl uat bhesahdtctell prangimednsse3stAgki,vithg bpdymdekitabinng
device including |iving body

candidate data file 36 is set Lo an empty management state (the

left side of Fig. 7), and images are successively added until

the number of images thus added reaches the prescribed number

(eight) . The right side of Fig. 7 shows a case where two images

are set and registered,

On the other hand, when the registration data file 38

is full as shown in Filg. 8, the optimization processing of

determining images to be added in order of decreasing precedence

is carried out. The registration data file 38 is renewed on

the basis of the optimization processing. Fig. 8 shows a case

where two images are replaced.

Next, thevisual checkof animproper image andtheaddition
function of attribute information will be described with
reference to Fig. 2.

The registration data file 38 which is automatically

renewed as described above may contain improper images such
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i nformati on achi eving nmeans for achieving |iving body information,

regi stration data storage neans for storing registration data and coll ating
means for collating the living information thus achieved with the

regi stration data, characterized by further including; registration

candi date data storage neans for storing registration candi date unused for

collation; and renewal storage neans for renewi ng registration data stored

in said registration candi date data storage neans with the registration

candi datssd%ggen dogﬂsf{] MAAGOLLn 60! d @14 NG LIRA00 analledl Ted N 1Ny One

of clains 1 er including error rate cal cu atlng means for

calculatlngt%§%ﬂ% Jﬁéﬁ(ﬁhéﬁ%rﬁix N, gae§1lgggoﬁegh§ég@t ggsgﬁgq renewa

target person extractl ng neans racting registrat ata necessary

to be repewed aon the b Si s &I rar ate ca Ic error rate
cal cul at PRGFEARY Tl 1t The ‘}?‘?ﬁ%‘g body l@éfﬁl ari ngeagvﬁ:e aagé/aclog: gr% *Fn claim
4 , wherein said errar rate Calculatin ns has a first threshold val ue
24 useamﬁaresc%wm%ﬁ%eampaogsewq% gg%&lr& ?FEREHR L oFBEERer t han
the first threshold value, and an error whose error rate is not nore than
t he seconthelr eBRorHavaPlesHeh ot thecBrPEPNES| eTIIBirDP Lt HE28FF6r rate.
6. The living body collating device as clained in claim1l1, 2 or 3, wherein
t he reglstcatwbmcnaaaehasraﬁpgnb@ﬁblﬁnWbﬁnaﬁhenCOéhétuhe Len@%ﬁt1§¢ sai d
renewal storage neans is carried out by using the attribute information. 7
The | iwsungchadpecalddatl ag déMiscetiage.clained in claim®6, wherein the
attribute informati on contains one or both of date data and using frequency
for collation.r8r dhempiyi nghdodyhend | Bt iarg idemicperadmelgai edhariabai m 6 or
7 , wherein the attribute information contains the presence or absence of

gl asses. n8.rdde inagdatbery Gabd Atdirghtdevirae rasn didjHed magesl abfety 2 or 3
wherein the registration data has a predeterm ned nunber

two images thereof beingarrangedvertically, and the respective

two images thus arrangedverticallybeingalignedon four columns
in the horizontal direction as shown in (A) of Fig. 9, or when
there is an improper image 92 having another person’s image
at the second column from the lower left corner in (A} of Fig.
9, these images 91 and 92 are deleted to renew the original
eight images to six registration images as shown in (B) of Fig.
9, and the device is kept on standby for next renewal processing.

Next, adeleteddata extracting functionwill be described
with reference to Fig. 10,

When data to be deleted are extracted, these data are
determined on the basis of the achieving dates of the existing
registrationimages and the collationusing frequencies thereof.
Here, the using frequency of a registration image means the
fregquency at which the registration image is used for collation

with collation targets, and it is calculated every access to
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of image data , and said renewal storage neans renews a prescribed nunber
of image data fromthe predeterm ned nunber of imge data. 10. The living
body collating device as clained in claiml1l 2 or 3, wherein said

optim zation candi date data extracting neans extracts the optim zation
candi date data every tine collation is carried out. 11 . The living body
collating device as clained inclaiml , 2 ox 3, wherein said optim zation
candi date data extracting 26 nmeans extracts imge data having | ow

col | ati ortheeldeahidé t yIThegizem dt@ delelediiny boheaviiatimieded déeaes
claimed in claiml1, 2 or 3, wherein said optim zation candi date data

extracti AGiIRATY AhSeh&X} r@Ctst ifmgarddaip opeemngt liad itre fsaness,. the A
living body collating system characterized by including a center device

that is egupped WMdleopli i zadéondagdbdate datenst gengevirgnaater storing
optim zation candi date data extracted by said optim zation candi date data

extracti ng meags rerad HENeVRInHHIAIE SRS oSt M RS 18Wted
regi stration data, the data having higher priorities of the optim zation

candi at e Al 24 ehed 4} SR epkbEhRL LRGN 8,40l apstUagpans and

the regis ored in sald registration storage neans. 14. A

living body col od_of achi evi n..mage of I|iving,bod
q%a% Wéggdg {$Fcr1b b

%ating nEtQ i a n er

i nf or mat PFOhAAT -¢BA ??ﬁa FRE Pﬂﬁﬂg Q%d% Y regi s ration data
stored in _advan in storage neans, characterized by c ri sing.the steps
of - oxt r B (RGSBEY] AMALERORSPARAFALEE ARt o9 bF CEATLOP cirbhal T9T SISt
record data of the |iving body information thus achieved; and renew ng the
regi st r atthen ag&L& VEy % S3&@S n ¢ hFa v 1 i ST MG Sor i1hE PIEES EmAthe

optim zation candi date data ‘
absence are extracted as shown in (A) of Fig. 10. The collation

manager can delete some images from these images by visually
checking the images. (B) of Fig. 10 shows a partially-deleted
image result (images after deletion) 102.

Thereafter, a renewal image 103 is achieved by equally
renewing the data on the presence or absence of glasses on the
bagsis of the information on the presence or absence of glasses,
and (C) of Fig. 10 shows the renewal image 103.

The same person looks very different on the image
processinginaccordancewiththepresenceor absenceofglasses.
Therefore, in order to perform the proper processing for persons
having glasses irrespective of whether they wear glasses or
not, it is preferable that both of an image of a person when
he/she wears glasses and an image of the person when he/she
wearsnoglasses are prepared as registrationdata for the person
having glasses.

In this case, with respect to persons having glasses,
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extracted and the registration data. 15. A registration data renew ng

nmet hod for a living body 26 collating device and a |iving body collating
system characterized by conprising: a step of extracting registration
candi date data froma past record; a step of storing the registration

candi date data thus extracted; and a step of renewing registration data for
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register all the achieved data, and thus the number of image

data is restricted to a prescribed number due to restrictions
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Accordingly, data to be extracted are not limited to data
having high collation reliability, but all data covering from
higher c¢ollection reliability data to lower collection
reliability data are equally extracted on the basis of the table
(see (B) of Fig. 11) searched in decreasing oxrder of the average
value of the collation reliability degree, thereby easily
securing variations of the appearance data.

If only data having high collation reliability are
extracted, it seems to be apparently good because it would
enhance the collation precision, however, this 1is not
necessarily right. This is because the data having high
reliability degree are similar to each other, and thus it is
unfavorable from the viewpoint of securing variations.

Accordingly, thevariationsof theoptimizationcandidate
data file 36 and the registration data file 38 can be secured
by venturing to extract data having low collation reliability.

As described above, the candidatedataused for the renewal
of the registration data are usually accumulated in the
optimization registration data base, the optimization
candidate data and the registration data are compared with each
other in accordance with a renewal ingstruction, and these data
are successively registered as new registration data in order

of decreasing precedence. Therefore, the automatic renewal of

the registration data can be promoted and the renewal work of
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he face image, the living body information achieving means
corresponds to the camera 13 and the image achieving portion
31, the registration data storage means corresponds to the
registration file DB and the registration data file 38, the
collating means corresponds to the collating portion 32, the
optimization candidate data extracting means and the
registration data renewal target person extracting means
correspond to the optimization candidate extracting portion
35, the optimization candidate data storage means and the
registration candidate data storage means correspond to the
optimization candidate data file 36, and the renewal storage
means, the error rate calculating means and the registration
data renewal target person outputting means correspond to CPU
22, the optimization operating poxrtion 37 and the registration
data file 38.
The present invention can be applied on the basis of the
technical field described in claims, and it is not limited to

the construction of the embodiment described above.
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fingerprint information or voiceprint information.
According to the pregsent invention, the respective data
to be used for renewal of registration data are automatically
collected and prepared, so that the collation manager is not
required to select these data by himself/herself, and thus the
proper data can be accurately renewed in short time. Therefore,
the collation manager is not required to select images to be
deleted when the renewal is carried out and the proper data
can be automatically selected, so that renewal of improper data
and unnecegsary renewal of data unnecessary for renewal are
avoided from being carried out. As a result, there can be

constructed by a collation system having high collation

performance and high security.
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the achieved livinginformationwhen the livingbody information

is collated;
optimization candidate data storage means for

storing optimization candidate data extracted by the
optimization candidate data extracted by said optimization
candidate data extracting means; and

' renewal storagemeans for newly storing data having
high priority as new registration data from the optimization
candidate data stored in said optimization candidate data
storage means and the registration data stored in said
registration data storage means, thereby renewing the
registration data.
2. A living body collating device including living body
information achieving means for achieving 1living body
information, registration data storage means for storing

registration data and collating means for collating the living
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information thus achieved with the registration data,

characterized by further including:

registration candidate data storage means for
storing registration candidate unused for collation; and
renewal storage means for renewing registration

data stored in said registration candidate data storage means

with the registration candidate data.

4. The living body collating device as claimed in any one of

claims 1, 2 and 3, further including error rate calculating

means for calculating an error rate of ¢ollation data, and

registration data renewal target person extracting means for

extracting registration data necessary to be renewed on the

bagis of the errorratecalculatedby saiderror rate calculating

means.

5. The livingbodycollatingdeviceas claimedinclaim4, wherein

sald error rate calculating means has a first threshold value
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@ renewal by 'said renewal storage means 1s carried out

by using the attribute information.

7. Thelivingbodycollatingdeviceasclaimedinclaimé, wherein
the attribute information contains one or both of date data
and using frequency for collation.

8. The living body collating device as claimed in claim 6 ox
7, wherein the attribute information contains the presence ox
absence of glasses.

9. The living body collating device as claimed in claim 1, 2
or 3, wherein the registration data has a predetermined number
of imagedata, andsaidrenewal storagemeans renews a prescribed
number of image data from the predetermined number of image
data.

10. The living body collating device as claimed in claim 1,
2 or 3, wherein said optimization candidate data extracting
means extracts the optimization candidate data every time
collation is carried out.

11, The living body collating device as claimed in claim 1,

2 or 3, wherein said optimization candidate data extracting
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including a center device that is equipped with optimization
candidate data storage means for storingoptimization candidate
data extracted by said optimization candidate data extracting
meang, andrenewal storagemeans for storing, asnewregistration
data, the data having higher priorities of the optimization
candidate data stored in said optimization candidate data
storage means and the registration data stored in said
registration storage means.
14. A living body collating method of achieving an image of
living body information and collating the image thus achieved
with registration data stored in advance in storage means,
characterized by comprising the steps of:
extracting optimization candidate data for data
renewal from past record data of the living body information
thus achieved; and
renewing the registration data by selecting data
having higher priorities from the optimization candidate data

extracted and the registration data.

15. A registration data renewing method for a living body

26



{~bC 10!sS 10%&' ()-3 9y10%&' ()-VY=10%& ()-'L !'109%& ()- 10%& ()-3 |ylO9%&' ()-
Normal " "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Par agraph Font/r 9%/ n5; @FKPV] xafl rw ! @>

. 4: 2EAKQW [ hnVz" ~def ghi j kl mopgr st uvwx0 s~s >1'}~i | Q
"#$h&f(* +, -./1>23n457i 879: <=\ >?#ABCDEGHI JK: MNSOPQS
T+UVWK] J bscxdegh|7kzln1o ruwkxzz| } X"R] ; ~yz{| } ~6Ti nes New

RomanAr i abCouitiiely Newih cBootanint hyvbﬁd@@@uﬁb@ﬁy collating system,
" H#SUR () *+, - /0123456789

<= >°@ABCQEEQHEQQEMMQBQB§TQﬁﬂg@ﬂgﬂngJ abcdef ghi j kl mopqgr st uvwxyz{| } ~
a step of extracting regiétration candidate data
from a past record;
a step of storing the registration candidate data
thus extracted; and
a step of renewing registration data for collation

by using the registration candidate data.
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