27 SEPTEMBER 2005 LI VI NG BODY COLLATI NG DEVI CE, LIVING BODY COLLATI NG
SYSTEM , LI VI NG BODY COLLATI NG METHOD AND REG STRATI ON DATA RENEW NG METHOD
BACKGROUND OF THE INVENTION 1. ~ Field of the Invention. The SEPEFEAMBER 2005
invention relates to a living body collating device for collating and
checking a living body imge corresponding to a face inage inherent to an

i ndividual, and. nore particularly to a living body collating device, a
l'iving body collating system a living body collating nmethod and a

registration data fenew g fethedawhienobauesa neneMdGdgnct fon  of

automatically renew ng and optim zing personally registration data used

for collation of i 0 d Art According
to a collating de&ﬂﬂ%héﬂfﬁ%oﬁygFFﬁe ; Pgbg %ﬁ@ﬂ%Eﬁ§ié§ﬂ e image of a

col lation target gerson achi eved usin a canera is generally col l ated
with a regi st er ¥8THRBg&NPe §iEstleY T?QN el NEHENebYEAHPRent i cat i ng
personal identification. Of the collation target person. In this case,
since the identificati orBAak@rRo¥NBaPRh Tgsl ILAVESA At get person are vari ed
wWith respect to the tine variation or various yariations of the posture,
expressiion, etizldfof henheol hathamnotar get person, an illum nation

envi ronnent. under which the collation target personis , etc. , it is
necessary to gengw=the o egi-shitabinofe datas afo khei¢ohbatdopn doangeti eer son

device for collating and checking a 1living body image
corresponding to a face image inherent to an individual, and
more particularly to a living body ceollating device, a living
body collating system, a living body collating method and a
registrationdatarenewingmethodwhichhave arenewing function
of automatically renewing and optimizing personal registration
data used for collation of individuals.
2. Description of the Related Art
Accordingtoacollatingdeviceforcollatinga face image,
a face image of a collation target person achieved by using
acamera isgenerallycollatedwitharegisteredimageregistered
in advance, thereby authenticating perscnal 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 collationtargetpersonis, etc., it is necessary

to renew the registration data of the collation target person

pomd



27 SEPTEMBER 2005 in conformty with these variations. Therefore, the

collation performance can be kept and enhanced by renemﬁqggﬂpﬁﬁwa 2005
regi stration data. Accordingly, under the present situation, on e %a5|s

of the judgnent of a collation manager for nanaging the registration data,
it is generally carried out to select a renewal target for which the
registration data are required to be renewed, select renewal setting.data
to be needed for renewal fromthe past record data of the renewal target
thus siel eonded rrmddiyewt thehaak wa¥bptHerd. tlharefyrappde redietien exi sting
regi stration data and replace the scrap data by the renewal setting data,
t her ebypaefemwhages hearegbet rieepon aoet aenhleneedr ,bwi terrsasipert the stshe

renewal operation by the collation manager as descri bed above, the
judgmentegiddeft pbn dstancl ear, so that it needs nuch tine and | abor.
Forexanpl'e, the judgnent criteriononthe followingitens is not quantified,

and thus the AC&AM@W(&Z Sy AN e R 15 (IS JdOPRES bgigon: ((1%))

renewal person targe ata to "be properly use or renewal; and
data to be _deleted framthe existing.data _ Furthe in order to ke the
col | at iooﬁ Eg?f Qﬁéﬁ%eé‘ t%gl & c?r%% g‘%lenl RS eeredgair é’hﬂl‘%%’?%etg%se of an
i nexperienced collation nanager, the ﬁgl stratigon data may be carel essly

reneved S8 SRR ol Rt2; b ReIFBETEL ¥t FOATASHACHE atPefSbRCT 2

renewal target for which the registration data are required
to be renewed, select renewal setting.data to be needed for
renewal from the past record data of the renewal target thus
selected, select renewal scrap data to be scrapped from the
existing registration data and replace the scrap data by the
renewal setting data, thereby renewing the registration data.

However, with respect to the renewal operation by the
collation manager as described above, the judgmeﬂt criterion
is unclear, so that it needs much time and labor.

Forexample, the judgment criteriononthe 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



2 27 SEPTEMBER 2005 for which no renewal is needed nay be renewed, so that
the performance of the collation systemis reduced. SUMVARYXEPTEMBER 2005

| NVENTI ON The ref ore, an object of the present invention is to provide a
l'iving body collating device, a |living body system a living body
collating nethod and a registration data renewing nethod wth which mhen
reglstratlon data are renewed, optimumrenewal information is

aut omat | cal extracted to_pronote autonation of the rene rocessing,

t her ebyt Orredﬂ%/’r N3Ab5FPPHBdsed Wecge%d??%tt?%nr%ﬁ‘éﬁgr éﬁd\%aﬁg anci ng
the collation perfornance and security. In order to attain the above

obj ect parfeyraent of nveat FoAlakkosh syrdamids (184uReBody i nf or mati on
achieving neans for achieving living body information; registration data
storing means for stori BHMMARYStQFatTHIh IOGMENT BN coIIating means for
collating the living body information thus achieved with the registration
data, is charmadeidges, B olbiddtes £ ithel pied igrit iapthitiioati Obo pandiidas e data
extracting means for extracting optimzation candidate data for data

renewaly ﬁaemﬁghsoa héc?l’?&’tlﬁ?vdé‘xgld:é‘f ¢ q&ﬁﬂﬁg ¥b8aYy $Perdhyifd ikadyy
|nfornat|on i § colTated imzation candi date data storage nmeans for

candi 08CSsP e n?“{“%%“@'dd hS SR AC T S R T R g

means, we}.r{% wﬁicﬂawhgztx(}rea estrgrea%]forgo atr‘]':xe\é\’lrg L$etr9erweg optimum renewal

information is automatically extracted to promote automation
of the renewal processing} thereby reducing labor imposed on
acollationmanagerandalsoenhancingtheéollationperformance
and security.

Inorder toattain 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
living informationwhen 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 storage means for newly storing

data having high priority as new registration data from the

Qo



data having high priority as new registration data fromthe 27 SEPTEMBER
2005 optim zation candi date data stored in the optim zati gnSEPTRMBER 2003at a
storage neans and the registration data stored in the registration data
storage neans, thereby renewing the registration data. That is, candidate
data for renewal of registration data are usually accunmulated in an

optim zed registration data base, and the registration data and the

optim zat|on, candi dat e_dat are.conparged _w,th each other .in _accordance
with a ?8hé%Fatilﬁ§’t rﬁ%fllggjﬁ?tfahe?% ¥ p?g%l'\é\%ingl%nctgﬁ o%&tﬁlénr}rzeagﬁ%??ati on
data renewi ng operation of successiv recor di ndi date data thus

el ng the c
accunul 82edidatAcir Fa gl LA rads gieadi émidn¥5f3d’é?g’o?tg??:b??t t3 1 9RFFGhest to
| owest. Accordingly, a renewal work with low reliability on time which has
been hi itheth® megisedablenbjate TdTage oareamhadeye felry matmy g rérewal  of
regi stration data and needed nuch tinme and nmuch | abor can be eli m nated.
As a resefistrnhenohheartegi stration data are renewed, data of each
i ndi vidual to be used for the renewal of the registration data are

automati cal | yrgot liect ednandapiepatettosechRalall 6£iegidecessaidador the
collation manager to select the data, and thus the registration data can

be accugal %E%arl@}e%guitnﬂllﬁlﬁgﬁtin ahr@p%ﬂ@@%g%t%at& i §8Fa pMRN the

presence or absence of glasses or the like is needed to be specified as
(R C TR s Rt e R A
are compared with each other in accordance with a renewal
instruction, thereby promoting an automatic registration data
renewing operationof successively recording\the candidatedata
thus accumulated as new registration data in order of priority
from highest to lowest. Accordingly, a renewal work with low
reliability on time which has been hithe;t'to carried out.by a
collation manager for managing renewal of registration data
and neéded 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 registration
data are automatically collected and prepared, so that it 1is
unnecessary 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 easilydeterminewhichregistrationdata



col l ati on manager nore easily determ ne which registration data 4 27

SEPTEMBER 2005 shoul d be renewed, there can be construct ed-&EMBERR005
system in which a proper renewal nanagenent can be carrieg out, a useless

renewal work can be elimnated and both high collation perfornmance and
hi gh 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 tq each individual wih which each
ol | at | SROVH Qi TRRSTR o SHS5E FHRRS FPBA  TARha T hLAF PR s Ten
information, voice print information, etc. BRI EF DESCRI PTI ON OF THE
DRAW NG B g Chi PEoReFiafite A LA BASRINAG T4 Ak 8 CRAEdE Tt aiUff L &RVi ce;
Fig. 2 is a block diagramshowing a control circuit of a face inmge
col | at i renewal emorfi gcad ibea i anpratshowindy bPh&hcdniglyl coddradtiaon of a
center device; Fig. 4 is a diagramshow ng an extraction function of a
r enewalpd of gehapes sand kigh Sechird thl @sohdrd sdowted. an extracti on
processing operation of a renewal target person; Fig. 6 is 'a display
di agr am showigigr &n t@ed £aehi onidi §loay fare rafa td Jrenevak rbai @eto fieyF son;
Fig. 7 is a diagramshowing an initial registration state

face information of each collation target persons, but also

other information inherent to each individual with which each
collation target person can be identified, such as fingerprint
information, voice print information, etc.

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 operaticn of a
center device;

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

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

Fig. 6 is 'a display diagram showing an extraction displ‘ay
frame of a renewalAtarget person;

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

Fig. 8 is a diagram showing an extraction registration

[wy]



of optim zation candidate data; Fig. 8 is a diagram show ng an extraction
registration 6 27 SEPTEMBER 2005 state of optim zation candiSERTEMBER2005 g.
9 is a diagram show ng visual check of an inproper inmage and an additional
function of attribute information; Fig. 10 is a diagram show ng an
extraction function of deletion data; and Fig. 11 is a diagram show ng the
renewal processing of an optim zation candidate data file. DETAILED

DESCRI%@%%E(%%'E PREE, bg&g&ghygglaétgneferred enbodi ment according to

t he preése invention w escri hereunder with reference to the
acconpanying_.drawi ngs. Fig. 1 shows, a face i e collating device disposed
at an inmge Faéhi glv?‘gga scrjo‘%g’(')‘_l’m AT r?ﬁgseuacgﬁ%heﬁcjﬁé’f‘g?& gWPFSPeIpi cki ng
up an image of a person for collation. In Fig. 1, a face inmage collating
devi ce iTRges agut afp,2dqdibionghnprBCtaena ofopit4idN teariddio gl’n‘éﬁ"ﬁi cating
(identifying) neans for nmanaging the opening/closing operation of a door
t hrough whi cigol L&t iienat digeraperbeningoannestracthenf vacitaagecicol | ating
device 11 is provided with both of a collating data achieving function and

an aut kiedkeitdain aatdat aarathi eving function and di sposed at the hei ght
corresponding to the hunan face on the surface of the door. The face inage

collating deviige 11 is a diagram showing the renewal processing of

an optimization candidate data file.

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 door
through which collation target 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



11 is equipped with an illumnation device 12 for illumnating the faces

of collation target persons at the upper portion thereof, ) "dEPFTEMBERRH6S
13, a person detecting sensor 14, a 6 27 SEPTEMBER 2005 collation result

di splay LED 15, a collation starting button 16 and a gazing mark 17 at the
internedi ate portion thereof, and also with a password key (nuneri cal
keypad) 18. The illum nation device 12 has plural illum nating LEDs which

are arr r hi:to t '

posi ti onggﬁer eo’f'laj?\/\%‘(Rlltb?/i?'llghfﬂggnief\a/gni %on%lvfa'circ?lolng}elJIIi %%aréﬁgiﬂ@%r sons
gettlng ear,to the caner are Iearl unlnat t o thereby. enhance
Phe. 1 achl At AT T MUF et o meitise YCReAE Ao R 13

descri bed above picks up a face i mage by usi a CCD camera or the Ilke.
If a pe?%%nab%?swhéﬁratBaﬁﬁ@OquﬁﬁYfQﬁR@%ﬁl?%g kevepd) 138 -t he approach of
the person is detected by a person detection sensor 14 such as a
reflection tyfe Jldfurdmeliay densor 1gr haReplukal Fukuhiera tipe Bl
collation start button 16 is pushed, it is judged that a collation target
per son wletlesdse cot tatged J§oraditsealfraidiertsel fighso tdwrd hshdé Magst pi ckup
operation of the canera 13 is started and the collation operation is

start edeofethei lRei pooitiba tABFEoHUIhackieyetie uffevidt Toniditich<ol | ation
result indicating coincidence (identification) and non-coinci dence

(non-i Qﬁﬂthél&@éé@@k Ofrsbhs Fold Bld QB PehPELSOPa 113 QB RUl8d and
di spl ayed on
illuminated to thereby enhance the face image achieving
performance of the camera 13.

The camera 13 described above picks up a fiace image by
using a CCD camera or the like. If a person gets near to the
frontfaceoftﬁecamera13,theapproachofthepersonisdetected
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
personrequestscollationforhimself/herself, sothat 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



collation result display LED 15. The collation result display LED 15 may
conprise two LEDs which enmit different color light (for exeSEFEEMBER 200% Or
light and blue color light) . In this case, one of the two LEDs may be
turned on in conformty with 7 27 SEPTEMBER 2005 the judgnent result (blue
or red), so that the propriety of the collation can be recognized at a

gl ance. \Wen the above collation is used, the authentication can be

performed by using the svword _k n pla f_or i i ion with
Phe. col Ta i DHEGHETE BarRER 181 rnetcbfrivi 85 dory (RS PASHaved |2t
transmtted tf a center evice 21, d%icribed iater) at an authentication
moni t or Py SXHRTEAR 0GR 2S¢ SMTedy & & FAHRX wireless (radio) style
and the propriety of the collation data is judged in the center device 21.
The center délheethe ARYVBeS?Lprhted lb‘i/uéeéilon*ég%laqﬁﬂet”tld?a'%h%nf%é i mage
collating device 11 which is disposed in the vicinity of the face inage
col | at ivgy mevieendd . bFuns heg, theuprabkswpbade keyadd dal Pdiiasg cdeviicdsn 11 may
be connected to the center device 21. Fig. 2 is a block diagram show ng a
controlcapimptiof wihke theecoidge iool |satamy systemlidénd it is controlled
and managed by the center device 21 for controlling various instrunents

equi pped to the £aceatiBaRiL tRhkAGhdRWieeri d trabBHi220ftd hesarder device
21 controls each circuit device

device 21 (described later) at an authentication monitoring

side through a connection cable or in a wireless (radio) style,

and the proprietonf the collation data is judged in the center

device 21.

The center device 21 may be replaced by a control unit
of the face image collating device 11 which is disposed in the
Qicinitycﬂfthefaceimagecollatingdevicell.Eurther,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
thefaceimagecollatingsystem,anditiscontrolledandmanagéd
by the center device 21 for controlling various instruments
equipped to the face image collating device 11.

CHJZZOfthecenterdeviceZIcontrolseachcircuitdevice
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 memory 23. The

image thus achievedisdisplayedonamonitor 26 throughadisplay



al ong the processing procedure of prograns stored in CPU 22, and stores
the control data thereof in a nenory 23. An image capture 24SErIEMBER 2005

i mge picked up by the canmera 13, and stores the pickup inage into the
menory 23. The 1image thus achieved is displayed on a nonitor 26 through a
di splay 8 27 SEPTEMBER 2005 controller 25 for nonitoring. A first

i nput/output controller 27 controls the input/output data of the

iIIuning%égP83§%EE§fé%ogtka¢§¥€%ﬁﬁ%detection sensor 14, the collation

result and tion start button 16 equi pped to the

face image collating device 11, and a seco i.np o] t_contrgller 28
controls the T'np %rﬁgon%QPHS%SEEPEQQQ 5}Iﬁﬂﬂﬁ%ﬁt?@ét#%ﬁﬂuﬁ%ﬁ1to |%g. An

RS232C conmuni cat'i on portiaon 30 has a .conmuni cati.on _connecting function of
transni%PPHE?PHEEPtdgﬁéafPéﬁl ﬁi%ﬁﬂﬁﬂ%?lqaﬂﬁ?ﬁ?Q?)%ﬁﬂjgiﬁ PR stration

file DB is provided as a data base file when a face inage is registered,
and t hedgbeatdpnf eanges luakhptfesleotianfaeeui ragespiagakhl rieygiatdant are
stored in the registration file DB. The CPU 22 collates the face i mge

i nformathencefl laticol | ataoh bartgein pkd sequpppkdd tup byet fleceammrag<d3 with

the pre-registered registration information, and allows or prohibits the

col | ati @1 iat g8l QEUSEB 1D, gehdiNtwf@itid dinpit/@amput controller 28
controls the input from a keyboard 29 for authentication
monitoring.

An RS232C 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 i1s 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
orfromgettinginto/outoftheroomonthebasisofthecollation
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.



or fromgetting into/out of the roomon the basis of the collation
judgment result. Next, the renewal processing of the regi UISEPTEMBER 2005
whi ch are set every collation target person will be described. Fig. 3
shows the data processing operation of the center device 21. 9 27
SEPTEMBER 2005 First, an image is achieved by an i mage achi eving portion
31, and the face imge (achieved data) taken into the inmage achi eving

PO O 5L, S P ki foSsuiaion, o sebgt g decey e gt o

(registrant face’i e + ture uan ded in the
registrtion(ﬂtaf'le38in dvance i.n | lLating .pQrti %T.q'ghe
aut hent at3'y a‘?}é%u#?cea%m?ﬂ?s??f%fﬁrélegﬁg fi%é:%gag'ta Feer;&cc'}l?1 Odétt%% o%nat e i mage
are managed |jn a past record managing portion 33, and finally the past
recor d 2RV B9 oper pash Sgcbﬁdc??géﬁgélvé’ﬁ&‘?t rggts tE¥HOR iG9fdge Lo eat ure
quantities + collation result ID) are stored in a past record data file
34. At fidds aunkendpeatiizat i{deddatdiarst elRat a(feredaragrernevidatunre
extracted fromthe past record data achieved in the optimzation candi date
ext r actquehtpiort¢ on B5 Jewery ridene iontheacegsstrstimdeddbac@ily IMtin
collation, and stored into the optimzation candidate data file 36 every
ti me. Ewraald em d kod Uraiewplpdriti i @ES Tore auttrewdlcatequestedusl t made, an
optim zation operating portion 37 determ nes the.
at this time and the past record data of the image are managed
in apast recordmanaging portion 33, and finally the past record
data of one past record (achievement date + face image + feature
guantities + collation result ID) are stored in a past record.
data file 34.
At this time, optimization candidatedata 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 quantities) 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



optim zation candidate data (registrant ID + (face imge + feature

quantities) x n} fromthe optim zation candi date data fil)9 SEPTEVESER 2004
the registration data stored in the registration data file 38, sets the

regi stration data having the highest priority as new registration data
fromthe registration data thus read out, and registers the new
registration data thus determ ned as a new regi stration data 10 27

SEPTEMBER, 2008520 hl N 5Ald Uhd MGy ide- Segbatagtiopidataglile 38 As

descri be the optimzation data as a renewal candi date achi eved at

2 coulaton ATEasLe a6cmilal g AUl PP el don, cand dae 2 111

ratron Crea romthe optimzatton

candi date data and the existing regisstration data and registered in the

r egi straﬁvghdaBSt%cW%E§8aBrﬁf%ﬂ@%ﬂt%%ﬂgﬁeaéﬁ 2SCUm I FERT ot Chext, the
extracting function to extract a renewal target person will be described
wi th refREbnteatsoR gandidakerdair fdéntI¢i itd Shepael sRILBtFFHIEIn i s not
used as neans of identifying the collation target person, there is no
means oflataents forartade wmi tatei optimiget iper senditrisedd therrskltfhe
Therefore, on the basis of the information for which TOP1l recognition

havi ng ékesbighesigrottation dataend beghstelkat i orehmlug) sits sadhkireved on
the assunption that the actual recognition performance is trusted, the

gglt gat i @cd aF g8t 3PebRay WherdaMd fdeadwand the-LrFpiq rate. of the collation

Next, the extracting function to extract a renewal target
person will be described with reference to Fig. 4.

When an identification 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 recognitionperformance is trusted, the collation target
person is identified and the error rate of the collation data
iscalculated.Further,mostof'conditionsforcollationerror
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 threshold value L2 in consgsideration of an area lower

11



is calculated. Further, nost of conditions f or collation error are based
on the case where the collation target person is rejecte®R7TSEFIEMBER 2005
confidence value (collation reliability) serving as a judgnment 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 threshold value L2 in consideration

of an gnea wsé%hzzsr?gﬁ’af%%% EP%M g,&&&%%&&m&%ek%%;% L1 YU

serving as e judgenent criterion actual” recognition tine

coIIatl I|a it degr. e | ower th hr shol alue L2 is
|nd|cafb §u8&| FP éfﬁbflgbrs@ﬁ %eéggﬁﬁg% 9 Egagfxpe son is
judged as a non regi strant because of the IOM/rellablllty degree, . and thus
he/ she deg st lesiegetd@n Shenegssons thies hedik yrdticoh2 Ad aﬁagﬁa&e

havi ng a val ue higher than the first threshold value L1 is an area that
has hi dlercel ¢tailenipal tabpkettperapm, pils st ateicoydianaat @€rspmeis
internedi ate area A2 between the first threshold value L1 and the second

t hr eshghdigeal arean? n-sreani sresn © hevhsk diftehe iLdentd ¥iladait 1 Oy dégrbe ,col | ati on
target person is judged under such a mnute variation condition of the

col | at @@ tRugeke RSO ridtatatrheteal tatiron eraiogetraper s@bclid@ksoaway or

inclines his/her face. Inthis area, the collation target person is
identified ahoweyen dha ol latyon reldabidityghes eRahnteenedi-ake val ue
thresholdvaluell is anarea thathashighcollationreliability
and provides recognition OK.

The intermediate area A2 between the first thresholdvalue
L1l and the second threshold value L2 is an area in which the
identification of the collation target person is judged under
such aminute variation condition of thecollation target person
that the collation target person looks away or inclines his/her
face. In this area, the collation target person is identified,
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
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at which it is difficult to settle the identification of the «collation
target person. Therefore, in this area, "NG' is judged at)7tdip1MBER206$
calculation tine. In a lower area A3 in which the collation reliability
degree is not nore than the second threshold value L2, the «collation
target person is clearly recognized as another person or a collation
elenment is extrenely low Therefore, in this area, the collation target
person is judged as a non-registrant at the error rate calculation tine
and "NFeFRITuH4EeR AL™Che 27 SEPTEMBER 2005 recognition tine. The threshold
value at the error rate calculation time as described above is determ ned
in consi der atTlom Prreneolderat 1o iihi Hhoailesh 1BAR CRAHCYd Ad@pitdMsE Rat e)
and FRR (Fal se Rejection Rate). FAR nmeans an error occurrence rate at

whi ch am®9t Hescpébsoh absver ieneabrist smined piad,coayid JRRR Heamsoln téye or
occurrence rate at which a registered true person is erroneously rejected.
FAR ange FHRR bashipecourde FARe| Bd 1 on dbicppitanwal RAital atdeF RR (@ Lseccur rence
rate is increased, the other error occurrence rate is reduced. Therefore,

t hey ar;@e’\%&t@@ﬁdREIﬁe&QCOF dance with needs required by each security
system xt, the extraction processing operation of renewal target

persons wil| @ﬁﬁg%%;sigeqrwotﬂﬁo&@&@f@qmééxta@tew@wfnliemﬁhe%e&i%n 5. Now,

if a person goes in front of the face image coll ating

is erroneously accepted, and FRR means an error occurrence rate
at which a registered true person is erroneously rejected. FAR
and FRR has the counter relationship in which as one error
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 persons willbe 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
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device 11 and pushes the collation start button 16, CPU 22 controls the

canera 13 to pick up an inage of the face of the collati BR"
just after the collation start button 16 is pushed. CPU ggg%@h zﬁgﬁ
position of the face of the <collation target person on the basis of t he
face image data thus achieved, cuts out a highly potential face-like
portion to extract feature quantities of the face such as eyes, nose,
nmout h, etc. which serve as features for collation, and then carries out
the redRYRPER R pria i ng HF Thife feaituse Gvandidees $vF sedradmEe 2005
person on the basis of the feature quantities thus extracted (step nl)

At this(stem, nb)collation target person having the highest collation rate
(for exanmple, M. /Ms. /IMss A) is extracted and specified (step n2). At
this time, tiretcalikatinon, netdbbitidy tdegeeepesspubigedng the hiigheadt ati on
reliability degree thus judged is in the upper area Al above the first

t hr eshalsh vat U6n lrbt & heok-esoampLeomr Ot s, Jiydged)ang &:htisadbed eald ation

t ar get person is identified as the person hinself/herself (step n3). on
t he ot gl s£@? gohlation reliability degree is judged as being not
nor e than the second threshold value L2 (step n4) , non-coincidence of

coliation 1s s RRELY I4I08He &0 PJ(A*eyén %%%%Jﬂayoaew%eis BeRY IS

recognl zed as non- regl strant
If the collation reliability degree thus judged is in the upper

area Al above the first threshold value L1, the recognition
OK is ju‘dged and thus the collation target person is identified
as the 'person himself/herself (step n3).

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).

If thecollationreliabilitydegree is inthe intermediate
area A2 between the first threshold value L1 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 oécurrence frequency is counted. At the renewal time
of the registration data, hot only the image data, but also
theerror occurrence frequency, thedate, thepresenceor absence

of glasses, etc. are used as renewal data.



If the collation reliability degree is in the internediate area A2 between
the first threshold value L1 and the second threshold valy&EpPFEMBER 2605€2
is an area in which a collation error is judged because of a mnute
variation at the imge pickup tine, so that the collation error is handled
as having an internediate value in collation reliability degree and thus
the error occurrence frequency is counted. At the renewal tinme of the

oo Of PR B AN o chOS J RS, 021 e U AIROR DR LA RECT T SN0

frequency, the €, "the presence or a asses, etc. ar€ used as
renewal data. 14 27 SEPTENBER 2005 W.th respect to the renewal .target
per sonPETRRP exPAYEd N 1HLr SEREThAA Y h?ﬁ% gllrS%’Iedr HRs2Ar EPHEEY up as

optimal replacenent candi dates for registered i mages as shown in Fig. 6.
For exarpibacempnperaniisdibeirith rﬁ@ﬁé&@r%éﬁ‘?r@@ﬁgaﬁa’i%v’n 60 & af fi xed
are displayed in Fig. 6. Accordingly, when the registration data are
renewedg- the coll ati on manager nay successively carry out the renewal on
the renewal candidates in the order of the renewal requiring marks 61
det erm ned i rFoxxeramgérat Lwn pefr stones o mivi ahatesewhliéxts qu el ex tnimadds on
function of extracting the optimzation candidate data will be described
with refenercarftiadd gre7/dipeagpti ihzedid ore cardticdatifat a wihdre t3& i s
created on
registration data are renewed, the collation manager may
successiveiyfcarry out the renewal on the renewal candidates
in the order of the renewal requiring marks 61 determined in
consideration of the error rates.
Next, the extraction function of extracting the
optimization candidate data will be described with reference
to Fig. 7.
The optimization candidate data file 36 is created on
the basis of the past record achieved every time a daily access
is made to the face image collating device 11. A prescribed
numberwxfdéta(forexample,images)areheldij1theoptimization
candidate data file 36, and the optimization candidate data
file 36 is created to be renewed 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 AZ shown in Fig. 4 are used as data

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

data of the intefmediate area A2 are used because the data of
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the basis of the past record achieved every tine a daily access is nade to .
the face image collating device 11. A prescribed nunber @7 SEPTEMBER 2005
exanpl e, inmages) are held in.the optimzation candidate data file 36, and
the optim zation candidate data file 36 is created to be renewed at all
times at the renewal requesting tinme when the collation manager w shes to
renew the registration data. Data effective to the data renewal in the

Al d .t ' i»at ' i 9. d
Qe (De BiARA G R SE T vt Zar o Eondraste A o 11 Te Ge¥ RS dara of

the internedi ate area A2 are, used %ﬁ%ause t he gata of_ 15 Z%SEPTE ER 2005
the i ntefRFRf SN hPEYIRS Yaf 1§ RBALANT Nl 5L Ehost fre™ TR frédéiton)
havi ng variation elenents different fromthe nornmal access states. By

usi ng tARcFeR aSBdteescri bed above as the registration data, the variations
of the registration data are enhanced and the performance can be inproved.
For exanpl e, Byhasingetpeedatrd Peddrartsébedf abava {9 rbgesegikaird tient he

optim zation candidate data file 36 is equal to eight, at the initial
practi chltaisehst ageiathenepsd f Miratrieon s teandicdatiatdad se fartmr3fed anget to an
enpty managenent state (the left side of Fig. 7) , and inmages are
successjﬁéelpémmi&antbg AMpRekeaf. i mages thus added reaches the

prescribed nunber (eight) . The right side of Fig. 7 shows a case where
WO | MBgeS por example, when the prescribed number of data (images)
held in the optimization candidate data file 36 is equal to
eight, at the initial practical use stage, the optimization
candidate data file 36 is set to 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 Fig. 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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are set and registered. On the other hand, when the registration data file
38 is full as shown in Fig. 8, the optim zation processi ng sppTENESIER Bb¥ NI
i mges to be added in order of decreasing precedence is carried out. The
registration data file 38 is renewed on the basis of the optim zation
processing. Fig. 8 shows a case where two inmages are replaced. Next, the
vi sual check of an inproper inage and the addition function of attribute
information will be described with reference to Fig. 9. The registration
data fid® 3Bghs HHSr ARBHRIEANS, FEREWRE O S dMARF alfdve ndy cont ain
i nproper images such 16 27 SEPTEMBER 2005 as i nages other than persons,

ot her persomhsnahhgeswighc thien ireemsamhace bhatbien theophagesrsemscol | ation
target persons. Accordingly, it is needed to visually check the data of

t hese Admgesimdgty deietis nepdegetoi vhgeslhbef ocheckhiche elsevanlof Eletsteer ,

ot her information such as the presence or absence of glasses, etc. which

are unrigeRoed 23 e 1BeB iMiersdt atiaQfed betakkl e rHewzAN Peradded at this
time. For ‘exanple, when there is an inproper image 91 having no face inage

at the HRREL i LOSLIs ik 8is08hei HRYESHCEVSE YabdMEd HBIES aR@/se0f being

arranged vertically, and the respective two inmages thus arranged

verticaldy belng, allonedon,dovr.6oLURS, LRet BS10OEh N8 ket on as
shown im A of ig. 9, or en
out can be added at this time.

For example, when there is an improper image 91 having
no face image at the upper right corner in eight images, every
two images thereof beingarrangedvertically, and the respective
two images thus arrangedverticallybeingalignedonfour 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,adeleteddataextraétingfunctionwillbedescribed
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
registration images and thecollationusing frequencies thereof.
Here, the using frequency of a registration image means the

frequency at which the registration image is used for collation

with collation targets, and it is calculated every access to



there is an inproper image 92 having another person's inmage at the second
colum fromthe lower left corner in (A of Fig. 9, these7isipdeMBER 0% 92
are deleted to renew the original eight inmages to six registration inages
as shown in (B) of Fig. 9, and the device is kept on standby for next
renewal processing. Next, a deleted data extracting function wll be
described wth reference to Fig. 10. Wen data to be deleted are

extracted, fhese data are _deternine n.the_basis.of the achieying dates
of thei@ﬁséqWﬁferee'%té%f?o%r?ngéggggﬁlehéHESFﬁEEPSnOﬁg?ﬁgOFréégencies
thereof. A Here, the usin frgq ency of a_registration |nmage neanﬁ t he

f r equertSETEt Rﬁﬂ%ﬁ@@%ﬁ'r%@ik rgT?o SiREgErPIUGREY #5r TBBI PAPPon O th
collation targets, and it is calculated every access to 17 27 SEPTEMBER
2005 t Hetdevine dbreteldt hnapacgafdéngdoirdeirnefeddiengdrigaringt dafes - usi ng
frequency, or if the using frequency is the sane, the data are deleted in
ascendi ng or derrtdfe#t hetlee hievd gl dat £or Fdelaeiont bencbadr¢sbniftoeddel eti on
can be restricted by using the attribute infornmation described above. For

exanpl &y usin@xhstd tigr 110Gt S L h@biren tidagde 011 bey bbgva . [Fasekafplenunber  of
(eight) inmages represents the registration data for which the achieving

dates, gthexyskRdof FeQUSREL®S ont NRaBEESENGAPINg @DBEBGB rAbedextihBeted as
shown in (A of Eig. 10. The collafion manager can del ete sone i nages from

these ijpges hy VﬁﬁﬂgggyreEQ%%QHQ% the Egﬁqg%raQ§%npﬁaghgfo%owﬁﬁeﬂs a
partlally-gepet%d
the achieving dates, the using frequencies, the presence or
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
basis of the informatioﬁ 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, inorder to perform the proper processing for persons
having glasses irrespective of whether they wear glasses or
not, it is preferable fha‘t both of an image of a person when
he/she wears glasses and an image of the person when he/she
wears noglasses arepreparedas registrationdata for the person
having glasses.

In this case, with respect to persons having glasses,
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image result (inmages after deletion) 102. Thereafter, a renewal inmage 103
is achieved by equally renewing the data on the presence2908ERPESMBER 2005
gl asses on the basis of the information on the presence or absence of

gl asses, and (C) of Fig. 10 shows the renewal inmage 103. The sane person
| ooks very different on the imge processing in accordance with the
presence or absence of glasses. Therefore, in order to performthe proper
processing for rson havi.ng gl asses irrespective of whether they wear
gl asses A nBF,g%Fts i@"ﬁge?se)r a‘ﬁﬁ%nt ﬁcz‘teybo‘f%a f P8n qelrﬁasgseesofa]éepearlsson when
he/ she wears gl asses and an i mage of the Eerson%ggen he/ she wears no

gl assed e iR legrr By 28VRRGRsEP at PR ESE atRBr CPhe2pPRORSIARFMIP Y asses.

In this case, with respect to persons having gl asses, is 27 SEPTEMBER 2005
t hei r dtaattde Eermpes) havama e wiars s glsas §os tatheameapageaginst @fed in
advance to enhance the collation performance to the persons having the

gl asseghesdatthatt tregisamagdmentiadfa cehebé giesfformed stirtdt irespdatta tcan be
performed with respect to the glasses. Fig. 11 is a diagram show ng the
renevaltHr guessddy. of the optim zation candidate data file 36. As shown in
(A) of Fig. 11, round-robin collation is carried out on achi eved data

(for exanplegritptal) qfs LeR;hERAESknbiGieahe ReMRGLI1Xpehbckhs igpldation
reliability degree.
the optimization candidate data file 36. As shown in (A) of
Fig. 11, round-robin collation is carried out on achieved data
(for example, total of ten images) to create a matrix of the
collation reliability degree.

Subsequently, the average value of the <collation
reliability degree every collation data is calculated. As the
average value is increased, the average value data indicates
that there are a larger number of similar images in the
optimization candidate data file 36. That is, if the average
value is higher, the image data having the average value has
the highest appearance frequency, and if the average value is
low, the image data having the average value has the lowest
appearance frequency.

Accordingly, 1f all the registration images from the
highest appearance frequency to the lowest appearance frequency
are registered as registration images, the recognition
performance can be enhanced. It is actually impossible to

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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Subsequently, the average value of the collation reliability degree every
collation data is calculated. As the average value is inoyeRPEEMBEI2005
average value data indicates that there are a | arger nunber of simlar
images in the optimzation candidate data file 36. That is, if the average
value is higher, the imge data having the average value has the highest
appearance frequency, and if the average value is |low, the inage data

havi ng Jdeave ¥alhenhas t he slowest, -iappearange frequency. Accordingly,
if all the reg%%??%ti (()n rinrnagés frsomt%ec'lﬁoi@ghest gppear ance frequency to

the | owest apy C re C Lstar regl strati i.mages, the
recognition Qggrlgﬁﬁﬁ%i ’g%ﬁﬂbéoéﬁ%gﬁkggFﬁ%?'?gegg?hg?+§£%§ﬁgggﬁ%gg to
register all the achieved data, .apd.thus the n r. of inmage ata is
oot 11 st oy b G E0ULABAE maRbeABade Mo PRC 1T LA c7y T PeEBTENBER 2005
of the system (nmenory, disc capacity, etc.). Accordingly, data to be

ext ractdghee sotlleqiiiey e ldaldll hawi s ta gitocolPaeronceelrabiPinty, but

all, data covering from higher collection reliability data to | ower

col | ectredn akriel i @b Hkithya dataguarld yeguat hytedtarathedaon s b€ thasiabde t he
table (see (B) of Fig. 11) searched in decreasing order of the average
val ue ofselcheBfalt atigon 1 plsiealtidrdd i el @esa 4 hey ebieeast Ithe se6uayBY

vari ations of the appearance data. |If only data having high collation
reli abijailte a§€ 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 beéause 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.

Asdescribed above, the candidate dataused 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 instruction, 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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extracted, it seens to be apparently good because it would enhance the

collation precision, however, this is not necessarily ri OghtSEpTHMBER 2005
because the data having high reliability degree are simlar to each other,
and thus it is wunfavorable fromthe viewpoint of securing variations.
Accordingly, the variations of the optimzation candidate data file 36 and
the registration data file 38 can be secured by venturing to extract data

Ay e A e o AR e e

e renewa regi stration a‘a
the optimzation regjstration data.base, the optim zation candidate data
and t h&9¥ &M% Joaztf%raF%ncgﬁpS}é@l&Fttﬁgéach other in accordance with
a renewal instruction, and these_data are successively registered as new
regi strationl@aERe a8 SODST 10 TR SRG PR eEkeRh i8S GPRs BFBFELOfhe
automatic renewal of the registration data can be pronoted and the renewal
wor k ofo£23:h27 ISERFENBER ?e0510heand| Ithis e ndimaridmv hgthowabeliabi ity
on tinme and needs nmuch tine and | abor can be elimnated. In the associating

rel at i emdbidireeitwedhd Helwciongtbaty | onl 1ot indedprisend £i tivenpr eseand t he
construction of the above enbodinent, the living body collating device of

the presglht il & AsFHd£soNgse ttaddeihage ¢oRDLE £AY| @bvngedevi ce 11
of the enbodinent, the living body information corresponds to the face
i mage, othenli ko Pedy i nfioL nBitd Yy 3R YhR8 riB&A%n corresponds to
the 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 portion 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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corresponds to the canmera 13 and the image achieving portion 31, the
registration data storage nmeans corresponds to the regi stHyEpiEMBER 2605
and the registration data file 38, the <collating nmeans corresponds to the
collating portion 32, the optimzation candidate data extracting nmeans and
the registration data renewal target person extracting means correspond
to the optim zation candi date extracting portion 35, the optim zation

candi date data stora means .and_the registration candi date data storage
means corresp’%?ﬂetx&"‘gﬁé*' OPtihf 2ReVEn e dTilET SHRPALIPTT '§§‘,e gﬁ&at he

renewal storage neans, the error rate calculating neans and the

regi st raghiey Ingis e fetaltheaf §6e b@a%rﬂﬁﬁ&mrcg}@ eBR8nELERESESHNd to CPU
22, the optim zation operating portion 37 and the registration data file
38. Thelgtresenl thwergnbear cdavbeeappl fed anthbetbastsngf thhee decthni cal
field described in clains, and it is not limted to the construction of

the enbod diéqﬁ&ﬂ’sjé;ﬁ(i:a'ﬂﬂcmeﬁrcﬁﬂ. A SR TRYBER2@Q% rEotthexpapkenti n t he
above-descri bed enbodi ment, the data achieving side for the face i mge

dat a" angd, e A hent satii o + St angd & kepeRihentdewnee tgéﬁf Rby be

aut henticating these data are equi pped separated from each ot her. However,

the presente |dwenti Ohedsa DOy 1 0h tedhit o 4l :S sorpediienty 8Rd hhey may be
constructq{e% I nt egrallﬁ]evvl t hP%ach ot%cejcr by providing the gat a achieving
side Hlxec}fciueQ/Cj:[rilc?nsP&e pﬁ{é Ofﬁgggiégeof%é?%éapﬂiggdthe collation and
the authentication alone. Further, in the above~described
embodiment, the face image isused as the livingbody information,
however, thedevicemaybe constructedsothat theidentification
of the collation' target person is performed on the basis of
fingerprint information or voiceprint information.
According to the present invention, the respective data
to be used for renewal of registration data are autorﬁatically
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 unnecessary 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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t he aut hentication alone. Further, in the above-described enbodinment, the
face image is used as the living body information, howevensepirenvisig ssosnay
be constructed so that the identification of the collation target person
is perfornmed on the basis of fingerprint information or voiceprint
information. According to the present invention, the respective data to be
used for raeemEs of registration data are automatically collected and
prepared, so that the collation manager is not required to select these
data by higel fo/ hersel f, and thus the proper data can be accurately
renewed in short tinme. Therefore, the collation nmanager is not required to
sel ect ing e%.t%ﬂ%%MfﬁﬁﬁﬁﬁﬁjQ!Vﬁbﬁhe renewal is carried out and the proper
data can be automatically selected, so that renewal of inproper data and

unnecessag¥ ren%ﬁﬁ#: f data unnecessary for renewal are avoided from being
. "As lt, there can be constructed by a collation system

carried o
havi ng hi%h col |l ation EEerforrrance and high security. 22 27 SEPTEMBER 2005
FI GURES FAG- PERSON DETEGH AT INA' R/ CE 13 CAMERA 14 . PERSON DETECTI ON

SENSCOR 15 COLLATI ON RESULT DI SPLAY LED 16 ... COLLATI ON START BUTTON
15 .. COLLATION RESULT DISPLAY LED

16 .. COLLATION START BUTTON

18 .. PASSWORD KEY
23 .. MEMORY
24 .. IMAGE CAPTURE

25 .. DISPLAY CONTROLLER

26 .. MONITOR

27 .. FIRST INPUT/OUTPUT CONTROLLER

28 .. SECOND INPUT/OUTPUT CONTROLLER

29 .. KEYBOARD

30 .. RS232C COMMUNICATION PORTION
DB .. REGISTRATION FILE

FIG. 3

31 .. IMAGE ACHIEVING PORTION
32 .. COLLATING PORTION

33 .. PAST RECORD MANAGING PORTION

34 .. PAST RECORD DATA FILE

35 .. OPTIMIZATION CANDIDATE EXTRACTING PORTION
36 .. OPTIMIZATION CANDIDATE DATA FILE

37 .. OPTIMIZATION OPERATING PORTION
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18 PASSWORD KEY 23 MEMORY 24 .. | MAGE CAPTURE 25 .. DI SPLAY CONTROLLER 26

.. MONITOR 27 ... FIRST | NPUT/ OUTPUT CONTROLLER 28 ... SEOShBriMBER 58¢5PUT
CONTROLLER 29 .. KEYBOARD 30 RS232C COMMUNI CATI ON PORTION DB ..

REG STRATION FILE FIG 3 31 ... |MAGE ACH EVING PORTION 32 .. OOLLATING
PORTI ON 33 ... PAST RECORD MANAG NG PORTI ON 34 .. PAST RECORD DATA FILE 35
... OPTI M ZATI @i CANRLPATR W@@L@G PORTI ON 36 .. OPTIM ZATI ON CANDI DATE
DATA FILE 37 ... OPTI M ZATI ON OPERATI NG PORTI ON 23 27 SEPTEMBER 2005 38 ...
REG STRAT| ON %@ REEBROA - PAST RECORD B .. ACHI EVED DATA C ...

OPTI M ZA | REG STRATI ON DATA E .. OPTI M ZATI ON CANDI DATE

DATA
B .. ACHIEVED DATA

C .. OPTIMIZATION CANDIDATE

D .. REGISTRATION DATA

E .. OPTIMIZATION CANDIDATE DATA

F .. REGISTRATION DATA AFTER OPTIMIZATION

G .. REGISTRATION DATA BEFORE OPTIMIZATION

FIG. 4

COLLATION RELIABILITY DEGREE

FIG. 5

START

N1 .. RECOGNITION PROCESSING

N2 .. SPECIFY INDIVIDUAL A BASED ON HIGH COLLATION VALUE RESULT
N3 .. COLLATION RELIABILITY DEGREE < FIRST THRESHOLD VALUE L1 ?
N4 .. COLLATION RELIABILITY DEGREE < SECOND THRESHOLD VALUE L2?
N5 .. NON-REGISTRANT IS JUDGED

N6 .. A ERROR +1

END

FIG. 6

A .. OPTIMAL IMAGE RENEWAL

B .. CURRENT TIME

C .. LIST OF IMAGE RENEWAL CANDIDATE PERSONS

D ..NUMBER OF RENEWAL CANDIDATE PERSONS/NUMBER OF REGISTRANTS

E .. PERSONAL DETAILED INFORMATION DISPLAY
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F ... REG STRATI ON DATA AFTER OPTIM ZATION G ... REG STRATI ON DATA BEFORE
OPTIM ZATION FIG 4 COLLATI ON RELI ABI LI TY DEGREE FI G 528SARFEMMER 2005
RECOGNI TI ON PROCESSI NG N2 ... SPECI FY | NDI VI DUAL A BASED ON HI GH COLLATI ON
VALUE RESULT N3 .. COLLATI ON RELIABI LI TY DEGREE < FI RST THRESHOLD VALUE L1
? N4 ... COLLATI ON RELI ABI LI TY DEGREE < SECOND THRESHOLD VALUE L2? N5 ..

NON- REG! STRANR ki SrdYDEERINGRED A ERROR +1 END FIG 6 A ... OPTIMAL | MAGE
RENEWAL B . CURRENT TIME C ... LIST OF | MAGE RENEWAL CANDI DATE PERSONS D

...NUNBER?CF L CANDI DATE PERSONS/ NUMBER OF REGQ STRANTS E .. PERSONAL
DETAI LED T NF ON DI SPLAY 24 27 SEPTEMBER 2005 F ... RENEWAL REQU RED G

RANK FkAFTR%%g;?BUEE... NAMVE J .. NUMBER OF | MACES

I .. NAME
J .. NUMBER OF IMAGES
K .. NUMBER OF CANDIDATE IMAGES
L .. BELONGING DEPARTMENT
M .. TECHNOLOGY DEPARTMENT, SALES DEPARTMENT,
N .. ALLOW/PROHIBIT
ALLOW, PROHIBIT

O .. PRESENCE/ABSENCE OF GLASSES

P

NUMERICAL KEYPAD, NAME : TARO TATEISHI, KANA:TATEISHI TARO

Q .

DEPARTMENT CODE

DEPARTMENT : GENERAL AFFAIRS DEPARTMENT
R ..

TELEPHONE

INFORMATION 1

INFORMATION 2

S .

REGISTRATION DATE

RENEWAL DATE OF LAST IMAGE

T .. IMAGE EDITION

U .. CANCEL
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K ... NUMBER OF CANDI DATE | MAGES L .. BELONG NG DEPARTMENT M. ..
TECHNOLOGY DEPARTMENT, SALES DEPARTMENT, N ... ALLOW PROb BEPTAMEM 2005
PROH BIT O .. PRESENCE/ ABSENCE OF GLASSES P .. NUVERI CAL KEYPAD, NAME :
TARO TATEI SHI, KANA: TATEI SH TARO DEPARTMENT CODE DEPARTMENT : GENERAL
AFFAI RS DEPARTMENT R .. TELEPHONE |NFORVATION 1 |NFORMATION 2 S ..
REGI STRATL.Q DATE RENEWAL DATE OF LAST IMAGE T .. IMAGE EDITION U ..
CANCEL 25 FI'G. 9 (A) GLASSES, DELETED (B) GLASSES FIG 10 GLASSES FIG

11 (B} (a)  GLASSES, DELETED
(B)  GLASSES
FIG. 10
GLASSES
FIG. 11 (B)

AVERAGE VALUE
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AVERAGE VALUE 26 27 SEPTEMBER 2005 WHAT IS CLAIMED IS A living body
collating device including living body information achievig Eﬁins for
achieving living body information, registration data stor 8§ fre SYBER,2005
Storing registration data and collating neans for collating the living

i nformation thus achieved mﬁtg Ehe reg!sﬁrgﬁlgn data, characterized by
further including registratio rget person output neans for
outputting registration data to be renewed in accordance with the
frequency of collation failure of said collating neans. 2. A living body
col I ating device including living body information achieving means for
achieving 4 1) ng :Rady, | BI.OLMALLO . (180) SLEQLIQN dALE SLOIATG MRS Fols:,
storing reglstratlon'data and co Fatlng nmeans for collating t V|ng
information thus achieved.ith the reglstratlon dag qharagterlzed by. .
further inmclUAr G- &yi ST 45tT 6o Canlif dafe dSfa Stdraye neans rf'sFB g
registration candldate unused for collation; and renewel storage means for
renewi ng rigyi *FIFatien. dacaisterddcdm Said r‘f‘eb”%f@ét|T7&ﬁrF%%n(£Q1fatéL€létLé>C

storage neans wth the reglstratlon candi date data. 27
reglstration data and cellating meens for collating the living

information thus achieved with the registration data,
characterized by further including registration data renewal

target person output means for outputting registration data

to be renewed in accordance with the frequency of collation

failure of said collating means.

2. A living body colleting device including Jliving body

informetion achieving mezns for =achieving 1living kcdy

\O

informstion, registretion datz stcrage mezns for stor

ct
T
"
—
%]
-
J
Q

registration date and cellating mezns for collating
informztion +thus &achieved with +the registration data

chearacterized by fvurthsr incluvding:

i

=
m
WQ
7

tration cendideste datz storage mezns for

stoxring regisirztion candidete vnused for collztion; and

renewzl storzge mezns Ior renewing reg ratxcn
data stored in sz2ic registreiiocn caendidate Cata storzge meens
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27 SEPTEMBER 2005 A living body collating device including |iving body

information achieving nmeens for achieving living body inf oh
regi stration data storage nmeans for storing registration da?g a?gMg(ﬁlﬁ%ﬁOan
means for collating the living information thus achieving with the
registration data, characterized by further including: error Yale

cal cul ating neans for calculating an error rte of collation date, wherein
said error rate calculating means has a first threshold val ue used for

col lationjan ]@msebggvnq) thr%shol dh\éal ue set to be lower than the first

t hr eshol d val ue, r% eFror race s not. nore.than the second threshol d
val ue is not ‘%EQPW@W@H?WTJQ‘E‘?@'H“B%‘fofW@Je@f%%‘fmqb&t*ém%g‘i%tratl on data
renewal tar gegispeionoatz ekirameaphiyr femaseefsopticedtipat i ng regi stration data
necessary tocdiRting eitemeth aplldihe tpagiise @fforilagorethorachiatg eih il sdeRskuiby daaj d
error rate calacideatdang sBansciudhg, The |iving body collating device as

claimed in C£ rm:L lrcu]%{nn 'r\e-gp }:o?(zg]%lﬁa%hgm?@nér rat%aOE'I ﬁlraU?aQQé q’? Ugai_r rior jaie

extracti ng rreans e 1 ONn re
5 tobe

degree 5. Thed{{ “\H“Fn ole ac’éﬂs’l %F‘i' % ‘BI]EWSC% °é§° P%ﬁ wdd ‘F‘i’i’”’%lhﬁ‘is
wher ei n sai dopt e Pabisbiregriidizdateed Herar BRiyme pPidhan heapondihsehofd valug a0t s
i mge data whesérCakllaich ofthé aidr ste, 28
registration data renewal target person extracting means for extracting registration date necessary to be
renewed on the basis of the error rate celculated by seid error rete calcrlating means.

4. The living body ceollating device 2s claimed 1n claim

1 or 2, wherein s2id optimization candidate datz extrazcting

means extracts imzge deta having low ceollation relizbhility

degree
5. The living body collating device as cleimed in claim
1 or 2, wherein s2id coptimization camndidete data extracting

means also extracis imzge detz whose collaticn fazils.
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