. e3e[ B[ 6TDsK w, Q2 J UL 2002 1  METHOD AND DEVI CE FOR REG STEf) RcJhlp 2002
COLLATI NG PALM | MPRINTS  BACKGROUND OF THE | NVENTI ON The present invention
relates to a nethod and device for registering and collating pal minprints

of individual person who is to be identified for the person

aut hentication and, nmore particularly, fo a method and a de Iwwmmﬂ of
regi stering and coI lating palminprints in a reduced tine with

nmeans. As is publicly known, fingerprint is the nost popul ar ph)/sg'i6 ]
information used in identi fy| ng the individual for his personal

aut hentication. The fingerprints exhibit unique characteristics such as
branching | i nes ¥RTHOR 238 MRV ICEh ORI iIREGHSTHARING iAND \QQLIATING sons and do
not vary throughout the life. Accordingly, disclosure has been made for a
great nunber of devices and syst eI RPRINES | ngerprints or [i nts

for the personal authentication. Furthernore, disclosure has M@%M

the devices utilizing palm pr| nts to shorten the processing tine

i nprove the reli ahi pese Unexami ned Patent 000002*
Publication (JP-A €

devi ce”, discl OS%eapt:%%*éwtqli?w%tiGﬁr r80hedst B8 LI REEHBA! Bhd CQbYv-HE NY
process. In this prior art, the device has the limted scanning range upon

col lating tfur fMa@ierteditig a‘ﬂ@@afma&hhg pRENMiApirlhtEM8geEnaieidual
prelimnarily input into the collating device and then Y 1 02J UL
2002 speci fpeatbcaboilio il do Headdenits fiiwdufopalkhmppansonakge bel ong to be
classified. The fingerprint data are searched based on the pal mprint imge
class, and Et‘#é‘ﬁﬂmatd@tna% mozred praasulardysotighe merFheAeandt&hi ng

data. In the ab de b d f t | d
uocd i n ol ARSHER REFARLS (o HRGAREEIPg Rd, FOYLAROGoPRLE: HEPTIRES ood | or

aut hent i catl org u uczeidﬁq: n{ ngve rin 1eTQi gew ce does not enpl oy personal
aut hent i cation msﬁq ng use St Sa prin 8540 - that the authentication

accuracy i s "ot 9@pds Aol waow £3ASERLLAG 200! hBbE o ek Pr i Nt S

i s described, for exa Japaneée Un Patent Publ'i‘cation (JP-A)

No. 114640/ﬂ%caantﬂr¢ﬂ<ﬂ%aiﬂefr§ Yeld Aul haahte@ying Epet eAllivigisl for
aut henti cati on systemextracts information characterizing the palmprints

froma plurls tpemfonale detthentieationt.i oTise of imgetpipints paxhitbidnd st ores
the extracted information. The collating process is_carried out based on
the stored Wme Rhagactariatiiaresusd fsohsancbingt éFﬁPﬁeEnﬁaQEG on the

t f _th f d h h t t
Vol ving. IREs; PhawaAIEERs; SRongecoslrhae L R TRtP B Bt Bt hi nly
extract ed RALL Wi ouRtichld @ AW CBRLABral £31Y! o8 4oL AR DUl Y

made for a great number of devices and systems using the

fingerprints or palm prints for the personal authentication.
Furthermore, disclosure has been made for the devices
utilizing palm prints to shorten the processing time and to
improve the reliability.

For example, Japanese Unexamined Patent Publication
(JP-A) No. 217984/1991, entitled "Fingerprint Collating
device", discloses a technique of shortening the
fingerprint collating process. In this prior art, the
device has the limited scanning range upon collating the
fingerprint. Specifically, palm print images are

preliminarily input into the collating device and then



from'a few portions of the numerous portions described above. TI{f § iJiB}o?882
.the authentication speed. However, no nention is made about the neans for
sel ecting the abovenenti oned few portions. The aforenenti oned personal

aut henti cati on system needs conpl ex equi pnent including a prism guide
menber s, - 302 J UL 2002 and g |ight source. These conponents are
used to establish the positions Were the few portions are extracted. That
i's, coordinates nmust be established in palminprints finely and accurately.
Mor eover ,speciifiedi fabiout whiichi ddasisf ghendnputupalpeprént démhgewi th the few

| mage parts because the sane feature overlaps in portions within the

man
i ted Delonghiten hes alasaif it Bhe of LRGRERELRH 49ta ;ake rasRRehaT ¢ nunber
of image parts are_necessary.to qQbtain features from; a ,pglmprint of the
Subj oot MR B (KR PESRLRFInG fBadR GhRBEy RO HBepiBEBH, SRRRLARHON 1 o
rovi de t nd Vi for identifyl callating individuals with
Bal m pri %%@éz}%%sgn% (?u%%k’lg?}tw‘f? tz'i:hreg u%ggggﬁogﬁttgdf gata necessary for

the collating. g @xé%'&%—&tas%ﬂb%heEER@eE?'r!IhE”EB&&E%ihQi asgerdance W th

t he present invention, each palminprint “obtained fromin I dual's to be
i dentifi qehlint shagieddedrieNided Untlc1p@BiFydhg' ehle0FinkarbREnkeeest er m ned
positions and sizes when the palminprints are registered for the

aut hent i csiamyerofthehedllditindgu dlime ksatluferpautheniieativnacted fromthe
pal minprint parts and registered as information (hereinafter often

r ef er r ed Ut ldging fiipgerprtioteat | This devicetdeescnotrempbdnits. A device
for registering_a palminprint in accordance with the present invention

conpr i sePEPIMRdgEukheRtaFatiion 1805 BEgy Phg HRe PAARNPEABENECas | mage
:Og}‘ (r)nr rralt |t8‘naé__09__‘_1a3 %l%{?g%&%rgéibnaa%%yaac& q_ISVIn%ItOI’gl_olé&t.t for dividing the
A technique for registering and collating palm prints
is described, for example, in Japanese Unexamined Patent
Publication (JP-A) No. 114640/1995, entitled "Personal
Authentication System”. This authentication system extracts
information characterizing the palm prints from a plurality
of predetermined portions of each palm print and stores the
extracted information. The collating process is carried out
based on the stored data. The predetermined portions are
determined based on the position of the middle finger and
have characteristic palm print portions involving less
positional errors. These praedetermined portions are thinly
extracted portions.
During authentication, features are extracted only
from a few portions of the numerous portions described
above. This improves the authentication speed. However, no
mention is made about the means for selecting the above-
mentioned few portions.
The aforementioned personal authentication system

needs complex equipment including a prism, guide members,
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inmprint into plural parts of regions having predetermned si zeﬂ gndUL 2002
| ocations, a feature extraction unit for extracting feature points fromthe
ranges of the inmmge parts, and a data nenory unit. Part information about
the image parts and the feature information extracted by the feature
extraction unit are correlated and st®red in the data nmenory unit, together
with correspondi ng informati on about the individual entered separately. In
this device, the palminprint is divided into ranges_having predeterm ned
si zes arfPd R AIPHs SVt hERLPRAEPBROBENER(RLP (B . tarpatakldsh t ates the

discrimpnation and the identification qf the individuals., T i ndi vi dual s
c:an a: e Ipdctﬁ’%ﬂ’?%éﬁr{ﬁfe |t;lpelad*%w|[ iPOT “1ORE é;?ﬁulﬁ\fl‘ltﬁgca‘ﬁfia t I*Srflis\tl'lt eg to

d f [ . [ i vided
"t parte A AT 14 dntall abelf I RO IR0 B Ay Bad 1) 1T

inventi %cﬁf@cgf}ﬁt ure points obtained fromthe palminprint are registered
corresponding to their respective inmage parts obtained by the registering
nmet hod descri heskadyrate, ithan diFF JAa Wee itRintifyaindeoipaatd agai nst
reference sanples for authentication of the individual, he or she is

aut hent i petssohs forilye wisdd wwhe ifeworinsigeo pacdtdrsi bedalussemtht samet one of the

i mage parts nmakes a match. A device for collating pal minprints of

i ndi vi dutgature everkhps dnninanyt pertionst iwithdomphesddmitedt arednory unit
for storing part information about parts of each pal mipprint_ and

cor r espofiRitGly ¥ ERARLY erEagtash aEBBPeHEQPE?-& p®i ﬁ?%sgemlre as

correspondi,ng personal identit by 5 2 = U.L 7002 information for
Cdent | RSO oF “PTAED RARHR AR HeGPIIRRe 8 APIEPoR SRRPESPOF SV di ng
each i npyt | ot gqm#gg R .aL +bgast one image part of
the pri ﬁétt',pgﬁjp%%é% oe%(fqr}g%tl 0 urﬁa?&%c %;rg ext raegltg:ll%tat%gét ure points fromthe
i mage part or parts extracted by the imge extraction unit, and an
information collating unit for conparing the part information about the
i mge parts arg XRY coff UTKE | INVENPLOWN about the extracted feature points
with data stored in the data nmenory unit and producing - information that
identifies verltiisl amdbjatialef thee prasentcdnventigni tocpreivédeocat by this
device, feature information is extracted onl% from sone inmage parts and
used formeHeaedAndideicerifaer deentediiag Al tdndddndividiasfited to
and fromthe data nmenory unit. or_the i.nfarmtion _collating unit. Mreover,
the col 1 PR PEAPERE St el wd{SlY o oS Sefierilaliblbe e
inventiofewWsl{ i1t fadshify description thereof, Wich

Frpe [RRESkeqty S O SRR TS

follows . Fig, 11s a i agram of a device for registering
pal minprints if RACAOEREACSE Wddh & ther i $R{lim IilgainitaninFig. 2 is a
flowchart illustrating a sequence of operations perfornmed by the device
shown i naécgrddncei gitl® tlse prasart coareriicrk, disedy palof impeahitat i ng devi ce
for collating palmprints left behind, the collating

obtained from individuals to be identified is divided into

plural parts or regions having predetermined positions and
sizes when the palm imprints are registered for the
authentication of the individuals. Feature points are
extracted from the palm imprint parts and registered as
information (hereinafter often referred to as "feature
information”) about the feature points.

A device for registering a palm imprint in accordance
with the present invention comprises an image display unit
for displaying the palm imprint as image information on a

display unit, a partial division unit for dividing the palm



devi ce being built in accordance with the invention; 02JU g %0"?3(;?2992
Fkg. 4 is a flowhart illustrating a main sequence of operation e

by the device shown in Fig. 3; Fig. 5 is a view showing a manner in which

I mage parts of a palmprint are specified in accordance with the invention;
Fig. 6 is a flowhart illustrating a seqgience of operations perforned to
specify the image parts as shown in Fig. 5; Fig. 7 is a block diagram
illustrating one formof data stored in a device in accordance with the

i nventi on; impying inte plusrldpragtanrsi ragdenschavinggrredetemminedi ons

bus, the device being built in accordance with the invention; and Fig. 9 is
a functionéPZEFoéRdd&86P5ﬁPBPlaﬁ fRpEyre: extragrirprarrdk/ £9F1 ati ng devi ce

. ond ZBOBRAIIAGAKIPER 1ah FRBELFR B Oh/ EF  at i ng d
ovi oo or SREGFOEBRPnEoBRIAPLPRRPES] REgh bR REDINF: A FROpPRRaRl ©

i nventi on. pLBig rﬁﬁ?ghréhkgnmgﬁ¥' euﬁ?@Pri§§§tEE§_6§§§§£6H“§béﬂﬁtth£9’ an

| mage dispPay uni t , an partral~division unit eature extraction

unit 14, anghadedphatBEERHY tHBI FeiRurdhenifbRaatiBAULXxYRAELdd BECERES a palm
inmprint to be registered and stored. The input unit 11 sends the inmage data

to the i mafeatuzpl axtractidd uaidi apbagorikelatadeand shersdeimnghécreen)
The image display unit,l2 receiving the i nage data di splays the whole pal m
i nprint andadtiavimgémeryhunit() 2ogetthpr2¢dfh corresponding information

about the individual entered separately.

In this device, the palm imprint is divided into

Lo ranges having predetermined sizes and locations for
authentication of individuals. This facilitates the
discrimination and the identification of the individuals.
The individuals can also be authenticated. In addition, the
amount of data transmitted to and from the data memory unit
can be reduced because the data is divided into parts.

In a method of collating a palm imprint in accordance
with the invention, the feature points obtained from the
palm imprint are registered corresponding to their
respective image parts obtained by the registering method
described above. When these feature points are compared
against reference samples for authentication of the
individual, he or she is authenticated if the feature
information derived from at least one of the image parts
makes a match.

A device for collating palm imprints of individuals
in accordance with the invention comprises a data memory
unit for storing part information about parts of each palm
imprint and corresponding feature information about feature

points as well as corresponding personal identity



di spl ayed image into parts by predeterm ned division |lines unﬁez rrmjaéo
K control or conputer control. Data about the specified divisio i\J i 02

sent to the partial division unit 13, which divides the imges into parts.
Ranges havi ng appropriate size and positions enabling identification of

i ndi vi dual s have been previously detegm ned. A specific exanple of this
Wl be described later with reference to Fig. 5. The partial division unit
13 receives the image data fromthe inmage display unit 12 and is instructed
how t he infeematien fomrdidgntificatirn ofestherindgigridualedi wnsiigageni t 13
specifies jmage, parts, in a predeterm ned sequence and sends iJtage data
2bout  t HEXEFRCE PRt o ATEA4RY IRAGR ATHYE SATRAEAAF HAEE 14 and

i nformatj gn. about .t he_specifie rt_to the data r it _ 15, .The supply
of the dRERLARNG SFRERTEIAT B Phidat Srivicriis AT o (e Rintienory
unit 15. _Thg, i r | f@ﬁ I Tel=% : iyectly sent to
the dat aangﬁ%{r:ﬁ%ﬁn%{ﬁg&a (Laﬂrm{flﬁ:fél, nfor nﬁé%@%eﬁ}%egﬁoqi%%et her with
the i mggréat endi fndd\s pLAt We Satéfdiradtdd ¥ Qidamagyite. The feature
extraction unit 14 eXtracts feature points fromthe i nage data received
from t heegptratedoni mbt prandi dn linforhsieists ¢olflatirig amiabddr t he feature
points to the data nenory unit 15. Were the information about the imge
parts i scemparingectherpart hinfernatien dabeut ridm tirmagmmartis dind si on unit

13, the information about the image parts is also sent to the data menory
unit 15 hp@nfearuret Heformatien i Fprubothe tertragked Lo pointsy 2 J U L

2002 The, dat it 15 h i f tori data. A

di fferen’?’lgﬁngaggngﬁgﬁg%%?o?%g%%{rg?ﬁ%'g‘#ﬁ I O’{s]ts(%’?é é’.s":°0‘:{3'5?’3| A i%gl anamas or
e g ! roT o ot o t q

Tt or onEhebBRRELbL CBRALT SORER S SR SLEfe SER T Bl @ 01 8] IR B
i nf ormat i on abgubrkend CELLILLAN NS E4LM EDCIE B EEXIdARIdON UNi t 14

and | oads the Input feature information into the nenory regions

corr espofdaBdré 0ihbofRa Pl €6s ObxthRkcteRISn DRl fromf sy tiniyd partay e
received at the sane tine. The information for the identification of

i ndi vi duahd waedr £drsthar avklytingentlvied daromecheeddhe apwong ofiit. The
information may be sent fromthe inmage input unit to the data nmenory unit

t oget her datehtrapsmibeddhe andafvari B8 FRER SUQMeRY itis F ®ither route. A
sequence,of, operations.for.registration as shown in Fi.g. .1 is.next

descri bean%ﬁrg‘@{:é??‘i ﬁ@liﬁ{:ﬁ‘gs‘.’ni{:an orequer, Jhe czflflI%&'\?o@ﬁa 8 | ustrating
a main s epge tions performed by the pal mprint registration

devi ce S%%ﬂﬂlgnsglgﬁggﬁéa‘]'he various kinds of information are transmtted as
shown in Fig. &thbklsbjedtsi SR8 #6ht@Rek 06 £Hé S{MVéMEicn PAM L i MPrint is
entered into the registration device. Then, inmage data about the palm

i nprint appeateiadthat cotibsei ofigthengascniptidd {héreofS])whih sonal
identity information about the individual such as his or her nane or an

i ndi vi dufPlilawstification code is input into the data nenory unit 15. The

i mge data about the palminprint entered into the inage input unit 11 is
di spl ayed on the ,, 02 J UL 2002 9 inmage display unit 12 (step 2).

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a functional block diagram of a device for
registering palm imprints in accordance with the present
invention;

Fig. 2 is a flowchart illustrating a sequence of
operations performed by the device shown in Fig. 1;

Fig. 3 is a functional block diagram of a collating
device for collating palm prints left behind, the collating

device being built in accordance with the invention;



A decision is made as to whether the inmage displayed on the i edh s
.tunit 12 can be divided into predeterm ned parts (step 3) . Ifme“j’;-szbaﬁof

the decision made in step 3 is YES, control goes to step 4, where the inmge
data is sent to the partial division unit 13 together with a D vision
instruction. The partial division unig 13 extracts the first one of the

i mge parts produced by the division (step 4). |Inmage data about the divided
parts having predetermned regions is sent to the feature extraction unit
14. Nanes indiBi@i v 8 ahtlewchart dekustratingem madimaequenas fti on to
the data nenory unit 15. The feature_extraction unit 14 receives the inmge
dat a abotRe¥akicns iRR%formed beihe devies ghaymhdithEdd stp 5), and sends

themas featurge, inforymation to the data nemory unit .15, The data nenory

unit 15 | oads THe featfird YA ARITHIY AR ¥LHE #M3%S into t hose
A . . ' . ) e
o mul't ar By S8 W el bE € REENH bd ' Blcordlig WU GHECS TEC

previ ousi ¥yehffonli fferent nmenory regions are established for different

ki nds of information about individuals, the information being entered
separately. Weig! he p@rdiflowkhast ol liustratire etisetiendwios i cati on of
conpletion of the |oading operation fromthe data nenory unit 15, if no
further opegeticms mexrfosmdd .o  spéeifestlid iofageh@addn sisoshoane i step 7
is NO, the processing is ended. If the result of the decision nmade in step
7 is YEFigndPtating that any further image part exists, then this part is

extracted (stgkp, 8)..Contragl_goes,, 02 J UL 2002 to back to step 5, where
_feature pointstiFe Bxtf R IRIPFF HHAFAD falfafRal g (ne Fe™ & dact ed part,

‘ and subs n [ocessing,ls. [epeate I e r.esult of. the .decision nade
in step ggi%% Mf?&e’.‘? ?ﬂ%ewh%ege”ga?cgc%ﬁésaﬁf%yew&%n %ﬁe ’1“r‘r’e?§% * |%s’pl ay unit
12 indicates t tde; i ISarh N Vd SR} 4 ; ut the Wole
di spl ayed i magg s é;:Jh%e%o}st elp?&e%?%faeﬂg% r%gﬁlﬁzeugﬁlifz%)rom the parti al
di vi si oncorvinicatichorHws | Ofhé bdeiidd ooty HuiTRYaEd Sdeitidadfcedn

assenbl age of data about the image parts to the data nmenory unit 15.

Ther ef oreithhthé ebtrwertionhf aadidon unit 14 receives the i nage data and
extracts feature points fromthe whole inmage (step 11). The infornmation
about the feat®Bt@. pdihssaifurnehional frkock diagramml &n timtggratad nenory
unit 15, which in turn Joads the feature inforpati on sent fromfeature
ext ract | BRIYRFFation/eotinbing Yl‘é?loﬁ%)a%cf“f%"r%df‘cﬁ% 8 responding to
the inf OEH@H.LQ?ogbout t he whole imge (step 12). Then, the processing is
ended. A collating device for collating palmprints left behind is next
described with reference to Fig. 3, which is a functional block diagram of
the collating device. This collating device conprises a data nenory unit
20, an inage | DRPSCRIPTIOR1QFaNHENRBERFERBADAEMBODIMERTSan parti al division
unit 23, a feature extraction unit 24, and an information collating unit
25. A dat abaseFd§. i hf bllustoatesothe f funcrion®iof & davwisspdinti ng to t he

i nformation about the inmage parts has been previously stored in the data
nenory uRPgisteriprgchaim prints in accordance with thie present

invention. This registration device comprises an image
input unit 11, an image display unit 12, an partial
division unit 13, a feature extraction unit 14, and a data
memory unit 15.

The image input unit 11 accepts a palm imprint to be
registered and stored. The input unit 11 sends the image
data to the image display unit 12 to display the image on
the viewing screen. The image display unit 12 receiving the

image data displays the whole palm imprint and divides the



pi ece of information identifying each individual as 0 2 Ju Zﬂ(ﬁ JUL 2002
descri bed above. Where there is a request for search for information about
feature points according to i nformation about one inmage part, the feature

i nformati on about each kind of information on individuals is sequentially
sent to the information collating unit 256 together with the information
identifying the individual according to the received image part information
under control of the information collating unit 25. Accordingly, the

dat abase c&éspdayessimagecdnty RATtRJBYcRIeAetesminadndiviaion, lines 4

SUppl | 6d. | A0SR AGEUHIp GOTGROL 9F PORERFBE PRASECHat PR ARG NGTR th
pal m i npri ’é&agtc?x%e:dsmgf&gi&i %hg.ggﬁﬁ{‘gsgggﬂ#dtgegrﬁgr LE%Qalaﬁg\éfﬂ@é. the

i mge data hi's di'spfay unit receives the

i mage data ISP t Eﬁ@g e | Bl [ Nyl Vi Ei?rﬂﬁa The

i mage on tr@qgcggfén%%& 9'? e %n?gapg?thgagyﬂr%gngh%?sbre etersrgn'q{]e g

di vi sion | iapproprdeteive ahanpbsh tébneoaREbeingontieAtifiBatspRCHE ed

division lines are sent to the partial division unit 23. The parti al

di vi si on unndi®3 diialdisd dmvieh bepal prievigasllef Heltelrmidednt A Epacifigart s,

dependi ng on the image data received fromthe inmage display unit 22 and on

t he speci f iexamgile oforkhisf wild bendesgxibedoBrtemcyibh raferencei b are

plural, the partial division unit 23 specifies these parts in a

pr edet er m fad -ofder . | mrage data derived fromthese parts are sent to the

feature extracti uni t .24. Eyrthernore, ti aéormat i,on _abput .the p
n

produced by the fartial dayisign ppit,dg, FeFRINeEo P8t flﬁagﬁné%{:%& The

02JUL S I . e.lLmge ,d d.li Mo} b t he
parts is st%%%%e?'c?r q’tq'%gédgsltsﬁ)ﬁggi 8#[% ?'tzhgkgug'%l &hlgfgg{sl\j\nzﬁ%ghg%augﬁ%r control
of the inf q_rn{%g Q3 AN idldd Byl Rdikyis3onl A&nklf.0or mati on about the parts may
be sent directly to the data nenory unit, for exanple, without via the

informati on col | #Henpavtial HitisdanuuniexlBaspeaifinist indgexpastssiheat ure
points fromthe i mage data received fromthe partial division unit 23 and
sends i nf oranptesie tesmimead) seq@ngec andpsends timagee dahorhautobheol | ati ng
unit 25. If the informtion about the image parts is sent together with the

i mage dat a SREFHELRS fMage PaFtF Soothenteasyre prtractkirg PBAtabdurnthe
i mge parts i s sent. to the intormatiqn.caollating unit 25 along with the
| or mat | o HARRRR AR AR S0 PRSI LR PR 6L FHR SAtRARCRG NN 1 26
sends the Rafile i1d.07 bl BRppECCbrenk! GRANENAALAEGnaLYbR | O diidodd O
the data nenory unit . ITthere is a request for search for 1 nformation

about feat WrRiiOidBrftrd O£ AUl ldata Wdinlorth uBEEEABES ke | MH6FA £dh about
the feature points and the infornmation to identify the individual fromthe

dat a nenoryahaut 26 ikege faortmatmagn raliodte tigdatdiyusentoitnt $hesdbiaed on
image part information for each kind o_fq;%ersonal identity information
stored in RN Aokl wathexp the dnfarpatd s JmayhPe 3entstegglbari ally

searched for, the infornati about .the | ndividuals. Sybsequently, the
col l ating JY‘i'itIth e dfpge da ‘f’@at‘%ﬁ: ﬁeﬁfq%’r’:ﬁaﬁ’ﬁﬁ &t 8§t ure points
obt ai ned froqgﬂéperg,f@g ure extraction unit 24 against the information about

the feature pornts 1n 02J UL 2002
The feature extraction unit 14 extracts feature
points from the image data received from the partial
division unit 13 and sends information about the feature
points to the data memory unit 15. Where the information
about the image parts is sent together with the image data
from the partial division unit 13, the information about

the image parts is also sent to the data memory unit 15

along with the information about the feature points.



13 thé data nenory unit 20, the feature information being aparthZo hx?
i'nformation received fromthe data nenory unit 20. If there is a m 002
‘between them the collating unit 25 delivers the personal identity
information to identify the individual, the personal identity information
being received fromthe data nenory unigt 20. Operations for collating are
shown in Fig. 3. These operations are described in further detail by
referring to Figs. 3 and 4. Fig. 4 is a flowhart illustrating a main
sequence of opeFhei datapwenoryednby 1hchas| nemory) xegiens sfemwn in Fig. 3,
the collating device acting to collate palmprints |eft behind. Various

ki nds of PHPELREL fBk2ar At Jaﬁﬁﬁﬁﬁ’i*éd“&‘{)%mq%nﬁtdpn&ab% col l ating

devi ce recei,ves .a_collating request. for collatjing. a palmprint |eft behind
(step 21) TBAYVEAHBESaLP aTancRE PRE=hAAIRT i 7 PRIV HRh (step 22). The

i mge dis k i ] e i cel ved i mage
data (st e%h%)tﬂl’rh%%%‘agt ?g{jgé?vgg?:égggms?ﬁggégéghég %ﬁ%‘%ﬁaﬁ‘% %i spl ayed on
t he i mage 44 UR} +RL 0 t i . Pates %mg?.,a i sion as
to whet hegqtfﬁgkg?ﬁgplaggeégi %%em agilglﬁégil'&ggrts (st%p@im). I tu%g%r esult of
t he deci signreedeveB thepiRformal¥ién 8BGGEOthgOoEsSat@rstpindbs fifwie a
decision is made as to whether the displayed inage is divided into plural
parts. |f theefpatukre ektraetieni shit hddandnlcade e i tnpHES, faatirel goes
to step 26, where the first inmage part is extracted (step 26). The parti al
di vi si on dnfermatiendintpanibedacnoryr reghondi Aorresrording | trdthrses to the
feature extraction unit 24 and gives 02 J UL 20D2 14 names_to, the

di vi ded pRieSeSTRESEhRARRIEr RBAEENLNEQTPRAELPRaRRh 2FRUFOFFEVEArRE of the
imge to trq_’g information collating unit 25. The feature extraction unit 24
receives i ggaﬂ‘gt Elﬂﬁom t he divided parts having desired regions and

extracts featur (o] 2 o] L oA t Lnts is
sent fromthe eg%l rga%??gﬁﬁarﬁlgte n2§)3tro£§%e£§§#g$%é§i§g#%o a%l?%#%ﬁgéza

which in tentereandsphla tbliOn BBbheBralosiohené cai td endRdbPf Suhoe ! he data
menory unit 20. The data nenory unit 20 searches for information about the

f eat ur e pdhet infbrmadivndmalsbassagtt feopathei haganinput remitveo fromthe
information collating unit 25. The infornmation about the feature points

f r om each thedidataunenpsysuniéntegethesenithothacinage daky vat 25 al ong
with the information to i.dentify the individuals. The collating unit 25

conmpar es {VRE PG BEOCPRLIPFalPERSr QCPYBATf FBHF®he feature extraction unit
i h i.nf i s h . Ui .
Cont 2ol "t hen pr 3 Beupcl. B B8 Bnb" 8] S8 IBERA L U s ZEnodh M B

Control then proc ere a decrsion s na t her
there is gigat qh1ReLERRN JbReSSHbWOLY Re2abih§atyr BigHT O NRA40P, IFid he
result of the decision is YES, the Collating Unit 25 sends out the personal
identity infier atflowchaet Yadubkeating danaineseqyenséet ofOopstaPpichs. | f
the result of the decision made in step 29 is NO i.e., there is no match,
control gaesrficrmede by3thewpeds prdoti seghsktrathdn devicewshowrrinnfor nmation
about the next extracted part is not available. If the result of the

deci sion M@ iIn step 31 is NO the collating unit 25

The various kinds of information are transmitted as
shown in Fig. 1. First, an instruction for registering a
palm imprint is entered into the registration device. Then,
image data about the palm imprint is entered into the image
input unit 11 (step S1). Persocnal identity information
about the individual such as his or her name or an
individual identification code is input into the data
memory unit 15. The image data about the palm imprint

entered into the image input unit 11 is displayed on the



0 ~~'J UL. 2002 15 produces a collating output indicating that_ there is no
.fatch or no information (step 32). If the result of the decisicﬂ |_|2002
step 31 is YES, i.e., there is information about the next part of the

i mge, control goes to step 33, in which the next part is extracted. Then,
control goes back to step 27, where fe@ture points are extracted frominage
data about the extracted part having predeterm ned regi ons. Subsequent
processing is repeated. |If the result of the decision nmade in step 25 is
NO, i.e.,iHage RLsPIRY it oF2 t (RE9Pe’)e- dat a di spl ayed on the image displ ay

it 33 sends. ARrSSSRAR (b TR diai AT (mag Ranipved VS "
. . iy s an L : b he whol
extracti o&gﬁ%g%gg%%%ilﬁygé d%%éqgegd&_‘hrgéy nBidpPn about the ol e

i mage consi an a | age out parts to the collating unit

25. The f f‘é&'é@efﬁﬂrﬁé’&tﬁé’f‘témiétgﬁ Jeceireethihecdalit 8B0the! RBciBREA and
extracts Teature points fromthe 'whole inage (step 41). The feature points

of the whehdei IRISLES 3 SEHNIYES, | CoErol | goesbsitstdie 4 calHere phients of the
pal mprint left behind to the collating unit 25. The information collating
unit 25 simaige tdieetd cbd uisent ntarthes | war tisack | ddaddi § kamuriict flSathogetdetr act i on
unit 24 to the data nenory unit 20. The data nmenory unit 20 searches for

t he inforwhthon Rbvisiomanstxuetioni nhef pardded diyieionannasi &g t he
information received fromthe collating unit 25, the latter .information

bei ng r eg@FEFRGES nEREHES T 12RR . OF PR HMRIR PITFD BRATUSRY P ddiRential Iy
02JU

L,2002.16 sent tp the. collajin ni.t t aget.her. wi.th the personal
Cdenti cy PETBTAERI LRERRD) ¢ oturas AR A, $he, AT ARE Pokts: o
i nformati Qg {886l b fgtg@&%i &{Etffft id h the feature
i nformation sﬁgiﬁgﬁééﬁ@%&ga ﬁ%ﬁ%ﬁ% unit 2 ‘?:gt ep 42). ﬂl% the result of
the deci sbRBra8€€ohMusieP143 NaméeP irdi®atiReoF ithed diRtided paRLEOl goes
to step 30, where the collating unit 25 produces an output that is the

personal adensehy asfparatinformatiowdtd rihe tdetalatemoeyomitutis. 20. | f the
result of the decision nmade in step 43 is NO i.e., there is no match,
control proceedEheofeatprglextpactioncunit | b4 | ¥RCeiVes dherigeAgses an out put
i ndi cati nggthat there is _no match or no information. A palm.inprint and a

met hod of 98%8r 2ePPhgthardivided nRapt® m P¥PFRAES LRYFITL IRAER TR aldfiRiance
with the esent inventjon are i be referri o Flg..5 First, a
pal mi rrprlgﬁu’ g’é&a?%g? l\f\’l%%’f‘l ?seg.?%g fgs)hlgﬁbégm%{:%%%tg%g%}fearé%&racti on frame
30 to extpapbrpanhstoist hompalda ddMidntiry Wik AR aUE CRLP Fedlbran upper
hori zontal |1 ne 30a crossing the pal mnéear the bases of the four fingers
(i.e., indafotmAgesn abddtethéngeatuidi pdihtdotito atlitbse tdf etd Nnger), a

| ower horizontal |ine 30b parallel to the upper horizontal |ine 30a and

cl ose to mhwownyi segiangevwhichl corrasgbnd| toetBgcpaxtt intdrnatidre t wo
hori zontal |ines 30a and 30b and close to the base of the thunb, and

anot her vEPFRE¥Rd| pheulbanequehyi AEORI BRY PAECIRHALYHSRR Wibkrline little
i ntor uni t (85°B Shni e PREARR REFTIPTITG RS ey mRIREE 32, The
\ou s Sing, Gy YPABT s bal' BESaPHbRRHD WAL ook indsalhd i T ool
the thirdabbigeinbeYehdaiB® YheSinformation being entered separately.
When the partial division unit 13 receives a

notification of completion of the loading operation from

the data memory unit 15, if no further image part exists

(i.e., the result of the decision made in step 7 is NO),

the processing is ended. If the result of the decision made

in step 7 is YES, indicating that any further image part

exists, then this part is extracted (step 8). Control goes



Everyone has these four fingers, a line of Heart 31, and a lifeli zﬁﬂ'n

the palmprint. Based on their positions, the m dpoint 33, an inﬂgéu LBZUOZ
and the interunit 35 are established as shown. As nentioned previously, the
m dpoint 33 is the mdpoint in the connection unit that connects the mddle
finger and the third finger. At the intggunit 34, the line of Heart 31
neets the side of the palminprint under the little finger. As described
above, at the interunit 35, the lifeline 32 on the wist side neets the

| ower hori bagkakol shep3bh wheréefddtutre spolints ate exitractest ifitom Tohali vi de
the palminprint into parts, the Muunt division Iine 36 and a base division
Li ne 37 ar émpgeviata. abput)\bhateytyagted pane, 3nd subsaquentht |ine
connecting the mdpoint 33 and the interunit 35. The base division |ine 37
ext ends frBHPFﬁésFﬁgeiﬁnF?PﬁﬂtﬁgrticalIy to the Mount division line 36. The

pal minprint further.includ a.four-finger base.portion 41, a nmb Mount
(fleshy | unp) 42,E’h:a earPﬂ’ﬁ'e"fi ﬁﬁ rd%%ﬂ%oﬂf‘aﬁe”fo% R 3?19’& se
portion 41 s_a regLo t i i &ggkﬁgﬁi_ by the
base divis#%ﬁerfngg§7ﬂgggfhggFécggﬁgi?gQ&eéﬁgé%%ion §$ane : ﬁﬁe hunb
Mount 42 and thQibhtbbethhBIthe MadBirda ?éﬁtdfélﬂ?cﬁ.\?{@'iﬁﬁ,t'déﬁ‘ed by the
base division line 37 of the extraction Tfrane 30 and the Mount division

|l ine 36 andbbatathRd wheierdisplagedhimiganist sehtictd i thd efdatigss , 02JU
L 2002 18 respectively. The sequence in which the scopes of the four-finger
base porti extgactihs uhibblidbfinom4thegpartial |divisidn myskt Mo3int 43 are set

is next described by referring to Figs, 5 and 6. First, the position of the
pal m i npri ARfexmakipnoaberEntheowhale pémage clis §eRh AR AR AIRFMIATR | ine
30a crossing the pal mnear the bases of the _four fingers, the, | ower
horfzontal°&iHQ%QOBLBPBSgLFolFﬁgemPF§F? %ﬂetQQr??Eﬁu£#W9E¥EHRFEI e to the
base of th an h tic Lpe. i e side
surface_un?g%gggngVt?Pé ﬁ?%géfe(%%E%&ﬁﬁ}égdqﬁé%?ﬂfH%&ﬁ%%ﬁ%?dﬁn%f t he
interunit 3naks agktabunknexkBhEEENELallrbBoXSEs| fAkn | LN WoBhhidse
lifeline 32. The vertical line 36 extends Vvertically to the pal minprint
extraction (stape 1y .f rrme thefsinpidh abbutcathd [FRedtanes pafirthe fsowerfd ngers
toward the wist. As a result, a straight |ine passing across both m dpoint
33 and i nt @suffeat8se informatdonotbethhedabanmenowy sumit |15 @6ichtin 52).
Thereafter, the_position of the portion of the extraction frame 30 on the
wri st si de tEnsdoadpushedfastugepanforprbion: peRt | frep Fpature (step 53).

Subsequent | IS _set bﬁ?the interunit of

t he. it f.the ipt it,34
o e, e hAE B0 shEB, LALED! Uk b Thr bl kS L £l
fi . A ' ks t e A i i I ly to th
Vount i vi SPeacRpanils; €6 A8 TebERRLLOR LRLEE NS oSG Y Do e
Then, thqsitep de)of then ExthaohiSfeds e 9 driagd.vi ded into vertically
adj acent two parts by the base
A collating device for collating palm prints left

behind is next described with reference to Fig. 3, which is
a functional block diagram of the collating device. This
collating device comprises a data memory unit 20, an image
input unit 21, an image display unit 22, an partial
division unit 23, a feature extraction unit 24, and an
information collating unit 25.

A database of information about feature points
corresponding to the information about the image parts has
been previously stored in the data memory unit 20 for each

piece of information identifying each individual as



0 2.J UL 2002 19 division line 37. That of these two parts V\/nigﬂz'ls cl oser
.to the four fingers is defined to be the four-finger base porti UUth@OUZ
part of the inside of the extraction frane 30 that is defined by the base
division line 37 and the Mount division line 36 and | ocated close to the
thunmb is defined to be the thunb Muntti42. That part of the inside of the
extraction franme 30 that is defined by the base division line 37 and the
Mount division Iline 36 and | ocated close to the little finger is defined to
be the |ideseribed jghpsre \bWherg3therepissa. reguastt ferppeaeshi fgri s ended.
Personal | denti tgf information to identify each jndividuyal_ is stored in the

mfannﬁr as“f#?’t}%“! f'aﬂ"b(f‘t??}‘tFif@aft‘Ee Po peaarding 4o JafermatigRe exanpl e
. . ! . ! . to1e

chown | h ISGFE pridlAdd Rl e bl nebb TS BoREAG oo e

extract e%iﬂ@%%f%@ic{l’ﬁ:&q DARE Vi1 i‘b.l’se‘r%%ir{él% , vk 44 and the

little finger unt eature extraction as well as palm
prints onghde;rsfdhanatildri (s XatGing WY 20 tidyR thdirmwitl hienf or mation for
identification of individuals is stored in the data nmenory unit 15. A
pluralityinfofimdtidn ngialesd Bfindg G drliveghil aldcordiely ¢ Ghear e
installed renotely. The collating devices 50 exchange data with the

regi str atrereiisad confe \parta icoiomms ttan emgldrusoniitrnal wfe thenner as
illustrated in Figs. 1, 3, and 8. Each collating device 50 does not have

any dat a irferration eqklakkng fabdr 2uni AcgordpBahYi nthegdagabageh 0z ~
a ~ zooz 20 collati devi 50 has an iré{?g{mation ollating unit 51 and a
Cr ansn t /58 e SRR EEUSEd, R o ddependet, g B3 1 81 o 1t he

out si d ) ; . 6 : . ; 0

ranon o 15 BEHE Holld 27 b8t 003 hiBd BITULC 2E00RERhEoh e tlEs | 6o

via a tr 1B &GS A tsdplisd de the registration device 60. Personal
identity iInformation foér&@de‘%gri) fJi cation of individuals as described above

has been previ opgd Vinpsl ethpuwe el ¥lad1a redeieditinad® diftal he regi stration

device 60. -- That is, the data nenory unit 62 inside the registration

devi ce 60comsbgEeing|dof t tiee ipdlm netpminy dthatdad ifefdathedrinagf axd t he

i ndi viduals. A registration/coll atqi!{lcg device in accordance with the present
5§

i nvent i onsheuld ke fearifird, Bnd & e dmage datarios thet dgagieed devi ce

conprises,an | nmage jnp unit, 71.. an_i mage di,gplay unit an _parti al

iVl si on Shpla ol oe}  Mhsg seBlay Hee 22" =Rbaivan £0, J5aRR 75, and
an infor i I ' a7 i Vi IS | t.] . e

register f%‘#%@i%ﬁé&ﬁ%%%?a |%ln$\ﬁsat%?tfhng&cf'er§$ C%P}eéssgs}ilééﬁ'ng]r eady in
connect i ogcpkdh, Fitthie ikaf oh thee siorbed akedidevede ihtol gARLLCBY i N the
collating functions and operation with the device described previously in
connect i omeahs hof i PredStearitired Ldiwei icorp dnierdss wider miAmale ddntdalke
reference nunerals in various figures and those conponents whi ch have been
al ready w¥| computer deentrdobd iThed speicifiedodivisdonalpnkesm arnpr Banti s

regi stered, information for identity of individuals is input to the data

menory unf® ¥BerPawtidk dhgbrion WAy 2%it 72. Part information about

The partial division unit 23 divides the palm image
left behind into plural parts, depending on the image data
received from the image display unit 22 and on the
specified division. If the image parts obtained by the
division are plural, the partial division unit 23 specifies
these parts in a predetermined order. Image data derived
from these parts are sent to the feature extraction unit 24.
Furthermore, information about the parts produced by the

division is sent to the information collating unit 25. The



0 2J3'UL 2002 21 parts of the palminprint is input fromthe partial
division unit 73. Feature information about feature points is inﬂpg {M%ﬁpznoz
the feature extraction unit 74. These inputs are indicated by the so

|l i nes. These various kinds of information are stored in the data nenory

unit 75. When a palminprint left behimd is verified, the data nenory unit

75 produces information for identify of individuals and infornmation about
feature points according to the part information received fromthe parti al

di vi si on -supply »¥ thiesec isageudatar endndnfarnatbont Akowtokkd pants. The
collating unit 76 conpares the feature information_received fromthe

feature exts Khoppedun the gestinrgdirpaefy EhenfuPRAY| b8 svdEeedn the data

e e gV e S SRS SRRl BT sag 1 denti iy
above, th%rféﬁlgﬁét‘l%%b%% Ofthg%gg:‘é%%eg%&t B\%?F?h‘coairééﬁ%*' Lystpgted. The

functions nmay be conbine arate using arbftrary functiona

bl ocks. FlydthemEdby WIS S HR kampialewiRHbhite@iar Bhor 8hEb¥maE168NY as
the functions are satisfied. It is fo be noted that the description

provi ded ajpeatiers Wid@itlimt the scope of the present invention. As
described thus far, the present invention divides a palmprint into inmage
parts havi ng pr dthel ceathed Eodidackionanditi 2dsexEeattisefpature are
extracted fromthe regions of these imge parts. In particular, the palm
print is dadinks fnem thef dmade dgda Feseiyed: fsam shenpastidlnt, and a
little finger, Mount by Mount division. |ines _and base division lines. This
facilitatEVidEan M 35 @nd aends infgrpagign abgyd the fBrtYERr, data
sent to and .fromthe.data mor,y. unit -i.s. divided,igto ral parts and so
the amountPBFFae ¢ aanﬁﬁ%%é‘lf E1N l?é’lrle% ﬁ@gdPgTﬁi ggéhg##e%‘set he col |l ating
time until; %%and ¢ :u e L.NGs: £AN
perforned:ﬂﬁ#% yF‘%ﬁe an&tﬁ?ﬁggmgg%gg??gge%gf%?hgoFﬁgékﬁ%kcgﬁE%etﬂs

decr eased.igdld Nh a0 f:n Rhe fRANIA RANIGIOAr Gnder k8edtRal y from sone

parts of the pal minmge and conpared with a stored tenplate. Hence,
I ndi vi dual snfmmaiel ordeddt etheninage paditsedsasentt tof theat a. 02J UL
2002 23 WHAT IS CLAIMED 1S: 1. A nmethod of registering a palminprint of an
information collating unit 25 along with the information
about the feature points.
The information collating unit 25 sends the part
information received from the partial division unit 23 to
the data memory unit 20. If there is a request for search
for information about feature points, the collating unit 25
accepts the information about the feature points and the
information to identify the individual from the data memory
unit 20. The information about the feature points is based
on image part information for each kind of personal
identity information stored in the data memory unit 20. The
data memory unit 20 is sequentially searched for the
information about the individuals. Subsequently, the
collating unit 25 compares the feature information about

the feature points obtained from the feature extraction

unit 24 against the information about the feature points in



I ndiwvidual to be identified to authenticate the individual, smdj hod
.conprising the steps of: dividing said palminprint into plural Zgg p@@@%
havi ng regi ons havi ng predeterm ned positions and sizes; extracting feature
points fromsaid i nmage parts; and registering said feature points as
information for identify of the indivighial. 2. A nethod of collating a palm
imprint, conprising the steps of registering palminprints by the nethod of
claim1l1 such that each palminprint is divided into plural inmage parts and
t hat feat the gatatmenieryvenit rin tthe | featurs rinfarmation hednai; obt ai ni ng
a palminprint froman individual as an jnput pal minprint; dividing said
i nput pal APREEr £rem| the infeorpatien %9(??’51‘6‘? rﬁ)‘p‘f‘%d#?ﬁ AHA MWITom at | east

P aliing AL ! = L
O o S AhRAETBHS Y e, 5 W PRl il RO atg Xt cte
aut he““C%iﬂggéa@li{}gkg'&g&' &5 ST Ci den A1 FRLHFRGIVER, the feature
poi nts conpared. 3. NET hod- of regrstering a §In1|npr|nt as set forth in
claim1, vwhgheilySehd $h&PvPius] Vi chdloshsshPn! IRty tid £ Anaitdiicsh Pl ur al

i mage parts 1s done using division |ines which have béen established using
at | east kbiflg 2bceived from the data memory unit 20.

Operations for collating are shown in Fig. 3. These
operations are described in further detail by referring to
Figs. 3 and 4. Fig. 4 is a flowchart illustrating a main

" sequence of operations performed by the colléting device
shown in Fig. 3, the collating device acting to collate
palm prints left behind. Various kinds of information are
transmitted as shown in Fig. 3.

The collating device receives a collating request for
collating a palm print left behind (step 21) and image data
about the palm print left behind (step 22). The image
display unit 22 displays an image according to the received
image data (step 23).

The partial division unit 23 divides the image
displayed on the image display unit 22 into predetermined
parts and makes a decision as to whether the displayed
image has plural parts (step 24). If the result of the
decision made in step 24 is YES, control goes to step 25,
where a decision is made as to whether the displayed image
is divided into plural parts. If the result of the decision
made in step 25 is YES, control goes to step 26, where the
first image part is extracted (step 26). The partial
division unit 23 sends image data corresponding to the

divided parts to the feature extraction unit 24 and gives



0 2J UL 2002 (. 24 fingers and positions of the line of Heart and the
Jifeline cormon to everyone. 4. A nethod of collating a palmi nnt

forth in claim2, wherein said step of dividing into said pIurgFI?nhggE ?ﬁﬁz
parts is done using Wich have been established using at |east and
positions of the line of Heart and thei4o everyone, and Werein said plural
i mge previously established. said pal minprint division |Iines kinds of
fingers lifeline conmon parts have been 5. A nethod of registering a palm
inprint a®ames ftor thei divided parkfer Shesminpuss @ye se8fe asarts of said
pal minprint incluydes at | east a four-finger base portion close to the
bases of tRECFIREiILAgRPRt the PRrERIPT| BRI image nEALED HREMRARLAD, t he
base of the.thunb, and,a,Little finger Myunt occupying a renaining region,
and mherefﬁlégﬁﬁn§t3815f2§Fviding said palminprint is done using a Munt
division line agg_a I UL S : LR e [ QL Vi Sl | & connecti ng
a m dpoi nt betwggﬁ F%giﬁfgd¥g%??%§gkﬂaﬁg§?hg4?%#?%1?%%d§#£%?t éé?first

i ntersect ia@udl tWal ehviked bEQ!thﬁaQﬂn?h&eW.té& PG Eoi® drid dabtraa et |ine
on the wist side, said base division ['ine extending froma second

i Nt er sect ifeatudet podnits t(@tep @7)Mbourtnfbamstion ldbvait tted faaiuie
intersection providing a point at which the line of Heart neets a side
surface upddntishdsl isente firiomgéhe 6xtiagbibpdunitcad|teitgea pal minprint as
set forth in claim2, wherein said plural inmage parts of said pal minprint

i ncl udes dnfiorzatign eedlatiger updse2por vhdghclnsturp serdpathe of the four
finger of said individyal, a th%nb Mount ¢l pose to the_base of the thunb,
and a lit opmafaon apont) the fogurosPRERRE 5RcHRYi A3tA TRXEHi ng regi on
and wher eip .gaisg) step of dividing said palminprint is done using a Munt
division I'The and a base division line, said Munt division |line connecting
a mdpoi nt betwag Gﬁ%d“m33d%yfhﬁﬁ%r2énﬁehbéhég'EQrfiﬁfﬁimﬂtigna first

intersection at which the lifé€line on the Wist side neets a straight line
on the WiaHoul dhe Fiatui@spodintissbgnihtin¢iguhesdusing e spaeeond
intersection vertically to said Mount division line, said second

i nt er sect iigfoqumabictinn rexcqgived fxomithehinhfierimabttonf cébbatingensit 2% de
surface under the little finger. 7. A nmethod of registering a palminprint
as set forfe infarmakion whoudi theafgaturer rainba £sondeacehfy the

i ndi vi dual, i ncludes second feat,ur oi nts derjved om vari oys rtions of
Lhe pal m HRSHAS AT & RETIERRATTY. AERES LR, GPULRELTa SRHERSN ¢ o
feature pQyfis: Of; S &R ka%hs +f iﬁgfitgﬁ(”\:h%{h&.{viguagb metfhad of
collating a pal minprint as se orthin clainre, erern sard 1 nformation
to identifapitiaimfiudidlals Idipiaes taeordataabuiarpendtsoferbdedvdyom
various portions of the palminprint when the palminprint is not divided,
in additi dirdm Hheatigaetyre rixtreictiion separ 2deapaihstothéhfeatbrei nprint. 9.
A nmethod of registering a palminprint as set forth in claim5, wherein
sai d i nf orimefidxmation dantitfe data megioxiyduniti 301 Udseps@8bnd Gantingle points
derived fromvarious portions of the palminprint when the palminprint is
not di vi defa‘eahcpmqﬁ%estq)cﬁtmps 2% ¥hergeasGeri8doBf ighBagal #f FA addition

{0 featun SolLe ol SPHAS BURRH (HISPRR LR Ly, conSel 2 Y U

information. If the result of the decision is YES, the
collating unit 25 sends out the personal identity
information received from the data memory unit 20 (step 30).

If the result of the decision made in step 29 is NO,
i.e., there is no match, control goes to step 31, where a
decision is made as to whether information about the next
extracted part is not available. If the result of the

decision made in step 31 is NO, the collating unit 25



in cl.aim6, wherein said information to identify the individua”]@ngﬂgﬁggoﬂz
second feature points derived fromvarious portions of the palminprint
When the palminprint is not divided and features points of a side surface
of the palm in addition to feature points of the separate parts of the
palminprint. 11. A device for registegigng a palminprint of an individual
to be identified to authenticate the individual, - said device conprising:
a first image display unit for displaying said pal minprint as image

I nf or mat i oprodudées A qulllataing icutputn imdilcatdnglithati thexai dspabm i npri nt
into plural parts having regions represented by predeterm ned positions and
si zes; a fmatth featne crdamedtiicon (atiep 3&) .extracting feature points of
said parts of said palminprint; and reqgistration data nmenmory unit for
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for registering a palminprint as sét forth in claim1ll, wherein said data
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external devices. 14. A collating device for conparing an input palm
processing is repeated.

If the result of the decision made in étep 25 is NO,
i.e., the desired part of the image data displayed on the
image display unit 22 cannot be divided and there is only
one part, the partial division unit 23 sends data about the
whole displayed image to the feature extraction unit 24.
The division unit 23 sends information about the whole
image consisting of an assemblage of data about parts to
the collating unit 25. The feature extraction unit 24
receives the data about the image and extracts feature
points from the whole image (step 41). The feature points
of the whole image are sent as information about the
feature points of the palm print left behind to the
collating unit 25.

The information collating unit 25 sends the feature
information received from the feature extraction unit 24 to
the data memory unit 20. The data memory unit 20 searches
for the information about the feature points for each
individual using the information received from the

collating unit 25, the latter information being regarding

the whole image. The searched information is sequentially
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as image information; - a collating data nenory unit for storing the
feature information in said registratiogngdata menory unit intact; a second
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plural parts having regions represented by predeterm ned positions and
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Ul~ 2002 28 a second partial division unit for dividing the input
goes to step 30, where the collating unit 25 produces an
output that is the personal identity information received
from the data memory unit 20.

If the result of the decision made in step 43 is NO,
i.e., there is no match, control proceeds to step 32, where
the collating unit 25 produces an output indicating that
there is no match or no information.

A palm imprint and a method of extracting parts of
the palm imprint by division in accordance with the present
invention are described by referring to Fig. 5. PFirst, a
palm imprint is almost wholly established as a rectangular
extraction frame 30 to extract parts of the palm imprint.
This frame 30 comprises an upper horizontal line 30a
crossing the palm near the bases of the four fingers (i.e.,
index finger, middle finger, third finger, and little
finger), a lower horizontal line 30b parallel to the upper
horizontal line 30a and close to the wrist, a vertical
straight line 30c vertical to the two horizontal lines 30a
and 30b and close to the base of the thumb, and another
vertical line 30d extending along the side surface under
the little finger. The lower horizontal line 30b is so
adjusted as to pass across an interunit 35 at which a Mount

division line 36 meets the lifeline 32. The Mount division



pal mprint left behind into plural parts having regions represen
predeterm ned positions and sizes; a second feature extraction UQﬁf‘?gi°2002

extracting informati on about feature points of said parts of the palm
print; and information collating unit for conparing the feature information
about said parts of the palmprint withqyhe feature information about said
palmprint stored in said - collating data nenory unit and producing
information for identity of the individual if there is a match between
them 16. Adne A6 @xtends ygirdtiicalilynfrom shengidpoint, 3Whispepifird

regi stration device of claim 11l and the coIIatingédevice of claim14 are
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wher ei n saigha] MiFdiiind 32dii¥ 8¢ Bui1gl prEhe |adesy W ahale set,
dependi ng on kinds of fingers, the position of the line of Heart, and the
posi tion ofpddictiords] it aEMEYiNtO 38y eayoiatarpaligs34anandhehei n said parts
of the palmprint have predeterm ned ranges. 18. The integrated

regi strati cintexdrett 8 dere establdshed 38 sho¥n, wiermantismedl pl ur al
regions of said palmprint include at |east a four-finger base portion

cl ose to tiRreEHuslY, thhe migpointgdds igf thei aifdpaintdinl the t hunb 02
J UL 2002 29 Mount close to the base of the thupb, and a litt]e finger
Mount occuRRIRPIEI I th Fhadyicornests her Bifdle §ivegep 3rddFR® di ng said

pal mi npri i ne_usi ng,a upt . divisjon,lipne d a divi.si on |ine,
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division line, - said second interunit providing a point at which the line
of Heart negies varis tesisley et surther lower horlieohtadeliné930Bheni thegr at ed
regi stration/collating device of
wrist side of the palm imprint.
To divide the palm imprint into parts, the Mount
division line 36 and a base division line 37 are provided.
The Mount division line 36 is a straight line connecting
the midpoint 33 and the interunit 35. The base division
line 37 extends from the interunit 34 vertically to the
Mount division line 36.
The palm imprint further includes a four-~finger base
portion 41, a thumb Mount (fleshy lump) 42, and a little
finger Mount 43. The four-finger base portion 41 is a
region on the side of the four fingers and defined by the
base division line 37 of the rectangular extraction frame
30. The thumb Mount 42 and the little finger Mount 43 are
defined and partitioned by the base division line 37 of the

extraction frame 30 and the Mount division line 36 and

located closer to the thumb and to the little finger,
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to e four fingers is defined to be the four-finger base
portion 41. That part of the inside of the extraction frame
30 that is defined by the base division line 37 and the
Mount division line 36 and located close to the thumb is
defined to be the thumb Mount 42. That part of the inside
of the extraction frame 30 that is defined by the base
division line 37 and the Mount division line 36 and located
close to the little finger is defined to be the little
finger Mount 43 (step 55). Then, the processing is ended.

Personal identity information to identify each
individual is stored in the manner as illustrated in Figs.
1, 5, and 7. Fig. 7 illustrates one example of the personal
identity information stored in the data memory unit 15
shown in Fig. 1.

This personal identity information includes feature
points extracted from the four-finger base portion 41, the
thumb Mount 42, and the little finger Mount 43 by the
feature extraction unit 14, as well as palm prints on the
side surfaces (not shown) of the palm. This information for
identification of individuals is stored in the data memory
unit 15.

A plurality of collating devices 50 and a
registration device 60 are installed remotely. The
collating devices 50 exchange data with the registration
device 60 via a communications bus 70 in the manner as
illustrated in Figs. 1, 3, and 8.

Each collating device 50 does not have any data

memory like the data memory unit 20 shown in Fig. 3. Each
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Personal identity information for identification of
individuals as described above has been previously loaded
in the data memory unit 62 of the registration device 60.
That is, the data memory unit 62 inside the registration
device 60 manages all the information for identification of
all the individuals.

A registration/collating device in accordance with
the present invention is next described by referring to Fig.
9. This integrated device comprises an image input unit 71,
an image display unit 72, an partial division unit 73, a
feature extraction unit 74, a data memory unit 75, and an
information collating unit 76. This device is identical in
the registering functions and operation with the device
described already in connection with Figs. 1 and 2. The
integrated device is identical in the collating functions
and operation with the device described previously in
connection with Figs. 3 and 4. Like components are
indicated by like reference numerals in various figures and
those components which have been already will not be
described in detail below.

When a palm imprint is registered, information for
identity of individuals is input to the data memory unit 75

from the image display unit 72. Part information about
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“1is lnpug)from %%e fg;ture extraction unit 74. These inputs
are indicated by the solid lines. These wvarious kinds of
information are stored in the data memory unit 75.

When a palm imprint left behind is verified, the data
memory unit 75 produces information for identify of
individuals and information about feature points according
to the part information received from the partial division
unit 73. These outputs are indicated by the broken lines.
The collating unit 76 compares the feature information
received from the feature extraction unit 74 with the
feature information stored in the data memory unit 75. The
results are output together with the personal identity
information received from the data memory unit 75.

In the description given above, the functions and the
sequence of operations are illustrated. The functions may
be combined or separated at will using arbitrary functional
blocks. Furthermore, the sequence may be modified
arbitrarily as long as the functions are satisfied. It is
to be noted that the description provided above does not
limit the scope of the present invention.

As described thus far, the present invention divides
a palm print into image parts having predetermined
positions and sizes. Feature points are extracted from the
regions of these image parts. In particular, the palm print
is divided into a four-finger base portion, a thumb Mount,
and a little finger Mount by Mount division lines and base

division lines. This facilitates identifying individuals.

' ()-10%
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is divided into plural parts and so the amount of data
transmitted can be reduced. This shortens the collating
time until authentication is completed and thus the
collating can be performed quickly. The amount of data
stored for collating can be decreased. During collating,
feature points are derived only from some parts of the palm
image and compared with a stored template. Hence,

individuals can be identified with a reduced amount of data.
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. method of registering a palm imprint of an
individual to be identified to authenticate the individual,
said method comprising the steps of:

dividing said palm imprint into plural image parts
having regions having predetermined positions and sizes;

extracting feature points from said image parts; and

registering said feature points as information for
identify of the individual.

2. A method of collating a palm imprint, comprising
the steps of:

registering palm imprints by the method of claim 1
such that each palm imprint is divided into plural image
parts and that feature points derived from the image parts
are registered;

obtaining a palm imprint from an individual as an
input palm imprint;
dividing said input palm imprint into said parts;

extracting feature points from at least one of said
image parts of said input palm imprint;

comparing said extracted feature points with the
previously registered feature points; and

authenticating said individual if there is a match
between the feature points compared.

3. A method of registering a palm imprint as set
forth in claim 1, wherein said step of dividing said palm

imprint into said plural image parts is done using division

lines which have been established using at least kinds of
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4. A mathod of collating a palm imprint as set forth
in claim 2, wherein said step of dividing said palm imprint
into said plural image parts is done using division lines
which have been established using at least kinds of fingers
and positions of the line of Heart and the lifeline common
to everyone, and wherein said plural image parts have been
previously established.
L 5. A method of registering a palm imprint as set
forth in claim 1, wherein said plural image parts of said
palm imprint includes at least a four-finger base portion
close to the bases of the four fingers of said individual,
a thumb Mount close to the base of the thumb, and a little
finger Mount occupying a remaining region, and wherein said
step of dividing said palm imprint is done using a Mount
division line and a base division line, said Mount division
line connecting a midpoint between the middle finger and
the third finger with a first intersection at which the
lifeline on the wrist side meets a straight line on the
wrist side, said base division line extending from a second
intersection vertically to said Mount division line, said
second intersection providing a point at which the line of
Heart meets a side surface under the little finger.
6. A method of collating a palm imprint as set forth
in claim 2, wherein said plural image parts of said palm
imprint includes at least a four-finger base portion close

to the bases of the four finger of said individual, a thumb

Mount close to the base of the thumb, and a little finger
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Mount occupying a remaining region, and wherein said step

of dividing said palm imprint is done using a Mount

division line and a base division line, said Mount division

line connecting a midpoint between the middle finger and

the third finger with a first intersection at which the

lifeline on the wrist side meets a straight line on the

wrist side, said base division line extending from a second

intersection vertically to said Mount division line, said

second intersection providing a point at which the line of

Heart meeﬁs a side surface under the little finger.

7. A method of registering a palm imprint as set
forth in claim 5, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided, in addition to feature points of the
separate parts of the palm imprint.

8. A method of collating a palm imprint as set forth
in claim 6, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided, in addition to feature points of the
separate parts of the palm imprint.

9. A method of registering a palm imprint as set
forth in claim 5, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided and features points of a side surface of the

palm, in addition to feature points of the separate parts

of the palm imprint.
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10. A method of collating a palm imprint as set forth
in claim 6, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided and features points of a side surface of the
palm, in addition to feature points of the separate parts
of the palm imprint.

11. A device for registering a palm imprint of an
individual to be identified to authenticate the individual,
said device comprising:

a first image display unit for displaying said palm
imprint as image information;

a first partial division unit for dividing said palm
imprint into plural parts having regions represented by
predetermined positions and sizes;

a first feature extraction unit for extracting
feature points of said parts of said palm imprint; and

registration data memory unit for storing part
information about said parts of said palm imprint, feature
information about said feature points, and personal
identity information for identity of individuals in a
correlated manner, said personal identity information being
entered separately.

12. A device for registering a palm imprint as set
forth in claim 11, wherein said first image display unit
displays the whole palm imprint formed by impressing a palm.

13. A device for registering a palm imprint as set
forth in claim 11, wherein said data memory unit has a

communications means and searches for various kinds of
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raequests from external devices.

14. A collating device for comparing an input palm
print left behind with palm prints registered by the
registration device of claim 11 to authenticate individuals,
said collating device comprising:

a second image display unit for displaying said input
palm print left behind as image information;

o a collating data memory unit for storihg the feature
information in said registration data memory unit intact;

a second partial division unit for dividing the input
palm print left behind into plural parts having regions
represented by predetermined positions and sizes;

a second feature extraction unit for extracting
information about feature points of said parts of the palm
print; and

information collating unit for comparing the feature
information about said parts of the input palm print with
the feature information stored in said collating data
memory unit and producing information for identity of the
individual if there is a match between them.

15. A collating device for comparing an input palm
print left behind with palm prints registered by the
registration device of claim 11 to authenticate individuals,
said collating device comprising:

a second image display unit for displaying said input
palm print left behind as image information.on a viewing

screen;
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represented by predetermined positions and sizes;

a second feature extraction unit for extracting
information about feature points of said parts of the palm
print; and

information collating unit for comparing the feature
information about said parts of the palm print with the
feature information about said palm print stored in said

o collating data memory unit and producing infbrmation for
identity of the individual if there is a match between them.

16. An integrated registration/collating device,
wherein the registration device of claim 11 and the
collating device of claim 14 are combined into a unit, and
wherein said registration device and said collating device
have said image display unit, said partial division unit,
said feature extraction unit, and said data memory unit in
common such that said registration device and said
collating device share the same functions.

17. The integrated registration/collating device of
claim 16, wherein said palm print is divided by division
lines which are set, depending on kinds of fingers, the
position of the line of Heart, and the position of the
lifeline common to everyone's palms, and wherein said parts
of the palm print have predetermined ranges.

18. The integrated registration/collating device of
claim 16 or 17, wherein said plural regions of said palm
print include at least a four-finger base portion close to

the bases of the four fingers of said individual, a thumb
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of dividing said palm imprint is done using a Mount
division line and a base division line, said Mount division
line connecting a midpoint between the middle finger and
the third finger with a first intersection at which the
lifeline on the wrist side meets a straight line on the
wrist side, said base portion division line extending from
a second interunit vertically to said Mount division line,

- said second interunit providing a point at which the line
of Heart meets a side surface under the little finger.

19. The integrated registration/collating device of
claim 18, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided, in addition to feature points of the
separate parts of the palm imprint.

20. The integrated registration/collating device of
claim 18, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided and feature points of a side surface of the
palm, in addition to feature points of the separate parts

of the palm imprint.



