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Background of the Invention:

This invention relates, to a method of registering an
original information about a subject used for personal
identity authentication such as a fingerprint.

On authenticating a personal identity, external
means is used such as a seal impression, a sign, or a
public certificate. Furthermore, a fingerprint may be used
on authentication.

On the personal identity, a computer is employed to
authenticating an intrinsic feature such as a fingerprint,
a palm print, a voice print, an iris, a retina, or a face.

In order to authenticate the personal identity, a
conventional fingerprint authentication device compares a
fingerprint image with each of registered fingerprint data.

However, it is difficult to authenticate the
personal identity at a high accuracy in the conventional
fingerprint -authentication device, as will be described
later.

£f the 1 ion:

It is an ocbject of this invention to provide a
method of registering original information about a subject
for personal identity authentiéation in order to

authenticate a personal identity at a high accuracy.



for personal identity authentication in order to authenticate a personal
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information being used as a reference for verification of
an authentication subject. The method comprises (A) a
first step of extracting a feature point in number of N
from the authentication subject to produce first through N-
th feature point data, where N represents a positive
integer which is not less than three, (B) a second step of
comparing an n-th feature data with each of remaining
feature data to produce levels of similarities as
coincidence degrees in each of the first through the N-th
feature ﬁbint data, where n is variable between 1 and N,
both of inclusive, (C) a third step of calculating a sum
degree of the coincidence degrees in each of the first
through the N-th feature point data to produce first
through N-th-sum data, and (D) a fourth step of selecting a
maximum one of the first through the N-th sum data to

register, as the original information, one of the first

through the N-th feature data that has the maximum sum data.

According to a second aspect of this invention,
there is provided a personal identity authentication device
authenticates an authentication subject. The personal

identity authentication device comprises (A) first means
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there is provided a personal identity authentication device authent i cates
an authentlcatlon subj ect. The personal identity authentlcathn§d§N¥§§2002:
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fromthe authentication subject to produce extracted feature point data on
aut hentication, the first nmeans extractjng a feature point in nunber of N
fromthe authentication subject to pro ce first through N-th feature
point data on registration, where N represents a positive integer which is
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o point data to judge whether or not the authentication
subject is true on authentication, the third means
comparing an n-th feature data with each of remaining
feature data to produce levels of similarities as
coincidence degrees in each of the first through the N-th
feature point data on registration, where n is variable
between 1 and N, both of inclusive, and (D) fourth means
for selecting a maximum one of the first through the N-th
sum data to register, as the reference feature point data
in the second means, one of the first through the N-th
feature data that has the maximum sum data.

According to a third aspect of this invention, there
is provided a recording medium memorizing a control program
which is for registering original information for personal
identity authentication. The original information being
used as a reference for verification of an authentication
subject. The control program comprises (A) a first
procedure of extracting a feature point in number of N from
the authentication subject to produce first through N-th

feature point data, where N represents a positive integer



subj ei:t The control programconprises (A) a first procedure of extract| ng
a.feature point in nunber of N from the authentication subj ec (20&2
first through N-th feature point data, where N represents a p05|t|ve
integer 18 JUL 2002 4 which is not less than three, (B) a second procedure
of conparing an n-th feature data with each of remaining feature data to
produce levels of simlarities as coi fti dence degrees in each of the first
through the N\th feature point data, where n is variable between 1 and N,
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aut henti cati on device; Fi 2 is a schematic diagram of a fingerprint
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through the N-th feature point data to produce first

through N-th sum data, and (D) a fourth procedure of
selecting a maximum one of the first through the N-th sum
data to register, as the original information, one of the
first through the N-th feature data that has the maximum
sum data.

Fig. 1 is a block diagram of a conventional
fingerprint authentication device;

Fig. 2 is a schematic diagram of a fingerprint
camera portion of the fingerprint authentication device
shown in Fig. 1;

Fig. 3 is a schematic perspective view of a
fingerprint identity authentication device for executing a
method of registering fingerprints in accordance with a
first embodiment of the invention;

Fig. 4 is a block diagram of a fingerprint identity
authentication device for executing the method of
registering fingerprints in accordance with the first
embodiment of the invention;

Fié. 5 is a flowchart illustrating the method of

registering fingerprints in accordance with the first



authéntication device for executing the nethod of registering fingﬁj rints
in accordance with the first enbodiment of the invention; Fi91 8 ' E 2002

. flowchart illustrating the method of registering fingerprints in
accordance with the first 1 8 JUL 2002 5 enbodi nent of the invention; Fig.
6 is a schematic perspective-view of a_personal identity authentication

device using fingerprints for mnanaging entry into a room the
aut hentication device wutilizing the first enbodi nent of the invention;

Fig. 7 isembsaif8ALI 6£PChEPEALENEiI¥HhEW Of. a terminal incorporating the
personal identity authentication device wusing fingerprints, the

aut henti cati on deMg ce6 bis ng dchdiatid PEEHNEGHLPe Widtbe 4ipetssnRDdi ment
Fig. 8 is a schematic perspective view of a palm print identity

aut hent i chdenhitiyvasthéntieatiohi dgvaceetbadg fingegpstiatsngopal m prints in
accordance with a second enbodinment of the invention; Fig. 9 is a
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using fingerprints, the authentication device being built '

in accordance with the first embodiment;

Fig. 8 is a schematic perspective view of a palm
print identity authentication device for executing a method
of registering palm prints in accordance with a second
embodiment of the invention;

Fig. 9 is a schematic perspective view of a personal
identity authentication device for executing a method of
registering retinas or irises in accordance with a third
embodiment of the invention;

Fig. 10 is a schematic perspective view of a
personal identity authentication device for executing a
method of registering facial shapes in accordance with a
fourth embodiment of the invention; and

Fig. 11 is a schematic perspective view of a
péisonal identity authentication device for executing a
method of registering voice prints in accordance with a
fifth embodiment of the invention.
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Referring to Fig. 1, a conventional fingerprint

authentication device will be described at first in order

to facilitate an understanding of this invention. The



nmet hod of registering voice prints in accordance with a fifth ﬁgb Ehg t
of the invention. Description of the Preferred Embodi nments: Raf nﬁ mﬁbﬂz

'Fig. 1, a conventional fingerprint aut hentication device will be described
at first in order to facilitate an understanding of this invention. The 18
JUL 2002 6 illustrated fingerprint authentication device conprises a

fingerprint inmage input section 810, a® operation input section 841 such
as a keyboard, a display section 851, a recording section 852 such as a

inter, ale . N i .CPU). 820. The finger rint_inage
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|l ocated. The prism 812 reflects the white light as a reflected light so as
to satisfyegording sectieni 8h2ceudht asnaapriheeti ngad- asusheeal The i mage.
sensor 813 receives the reflected light to obtain a flngerprlnt i mage. In
case wherBTPRBSFIRGernBYE4 (FBUNB20n ThemiSingewphinteitageeinput f ace of the
prism 812 Lpe wh & light is totally reflected as the reflected |ight by
the fingef? Eﬁ??aﬁi of PPRELBPP sth 81ght ARrQieeting, sertipnngdl, sansor 813
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Projection section 811 has a light source which irradiates
a white light. The prism 812 has a finger surface on which
a finger 814 is located. The prism 812 reflects the white
light as a reflected light so as to satisfy a total
reflection condition at the finger surface. .The image.
sensor 813 receives the reflected light to obtain a
fingerprint image. In case where the finger 814 is not in
contact with the finger surface of the prism 812, the white
light is totally reflected as the reflected light by the
finger surface of the prism 812. As a result, the image
sensor 813 produces the image which is totally bright.

The finger 814 is pressed on the finger surface of
the prism 812 on obtaining a fingerprint image of a two-
dimensional. - When the finger 814 is pPressed on the finger
sufface of the prism 812, the convex portions of the finger
814 are in contact with the finger surface of the prism 812.
The total reflection condition is not satisfied on the
convex portions of the finger 814. The white light is
mostly absorbed into the convex portions of the finger 814

and is partially reflected on the finger surface.



surface of the prism 812, the convex portions of the finger 8 a
contact with the finger surface of the prism812. The total ré% @.[ﬁl_oﬂoﬂz

.condition is not satisfied on the convex portions of the finger 814. The
white light is nostly absorbed into the convex portions of the finger 814
and is partially reflected on the finggr surface. 1 8 J UL 2002 7 On the
ot her hand, the concave portions of th finger 814 are not in contact with
the finger surface of the prism81l2. Therefore, the total reflection

condition is sagiSthedoPhet Rak@NCONE BOLLLPESOOFtibRsTbPOBRe814. The
white light is totally reflected on the finger surface of the prism 812

and is Qi 7eAgke Bhe hFBOROCEERAOECRtActAwithadhbky flindetrsaedakeomstt he above
description, the imge sensor 813 produces the fingerprint imge which
has bri ghthgoptisms8il2.cThesaboxe ncthé ottbal coafieetipnrcondstddnt he
finger 814. The fingerprint inmage has dark portions in correspondence to
t he convekspsatisfitedf ophshef cpgepvelroridans péf shei fangerr8d4.1, the

fingerprint image is, supplied fromthe |na%e sensor 812 to the CPU 820.
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has bright portions in correspondence to the concave

portions of the finger 814. The fingerprint image has dark

portions in correspondence to the convex portions of the

finger 814.

Again referring to Fig. 1, the fingerprint image is
supplied from the image sensor 812 to the CPU 820. The CPU
820 comprises a control section 821. The CPU 820 further
comprises a storage section 822, an image processing
section 831, a feature point extraction section 832, a
numerical value deriving section 833, fingerprint register
section 834, a fingerprint comparison section 835, and a
decision section 836, all of which controls by the control
section 821.

On registering the fingerprint image, the control
section 821 is supplied with a register command from the
operation input section 841. Responsive to the register
command, the control section 821 puts each of the light
projection section 811 and image sensor 813 into operation.
The above-mentioned fingerprint image is supplied from the
image sensor 813 to the image processing section 831. The

image processing section B3l processes the fingerprint



sectjon 821 is supplied with a register command fromthe ope [ [
section 841. Responsive to the register comuand, the controlﬁ3g03EUn%§ﬂ2

‘puts each of the light projection section 811 and inmage sensor 813 into
operation. The above-nentioned fingerprint inmage is supplied fromthe

| mage sensor 813 to the image processing section 831. The inmage processing
section 831 processes the fingerprint P8 J UL 2002 8 I mge into a
processed fingerprint imge .as a gray scale -image. The feature point
extracti opmaget iaRc832 I 1Nt . e
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secti on 888atureapvinter fzom phenprecassied tfimgespinind dmages t Thderi ve
nunerical values fromthe certain phenonena. The nunerical values may be
cal l ed fEapbpsepppintganay Preendnpeiptisnande ramahinge podmt@34HE regi sters
the feature pglnt data as registered feature point data therein. On
carrying gﬁ? HPERRPTLRE: onThe, BymREical yvatueederpwingeserhyen 833face of
the prism@812.. The control,  secti 821 is suppl.ied with a authentication
command f?%ﬁchﬁs SBSFS%PSHGFnBEtggsc%FSﬁu§$1%°ﬁ onngﬁ pymeRecal

aut henti cgls cont ' 8 . t | i ght
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processi ng section 831. In a simlar manner described in registration, the
feature certain phenomena. The numerical values may be called

feature point data. The fingerprint register section 834
registers the feature point data as registered feature
point data therein.

On carrying out authentication, a finger is located
on the finger surface of the prism 812. The control
section 821 is supplied with a authentication command from
the operation input section 841. Responsive to the
authentication command, the control section 821 puts each
of the light projection section 811 and the image sensor
813 into operation. The fingerprint image is supplied from
the imagé sensor 813 to the image processing section 831.
In a similar manner described in registration, the feature
point data is produced as an authentication a feature point
data by the numerical value deriving section 833.

The fingerprint comparison section 835 compares the
authentication feature point data with the registered
feature point data to produce similarity between the
authentication feature point data and the registered
feature point data. The decision section 836 judges the

authenticity of the person in accordance with the




poi nt data is produced as an authentication a feature point data by the
nuneri cal val ue deriving section 833. The fingerprint conparrﬁ nLH§€;2@ﬁQ
.-835 conpares the authentication feature point data with the reégistered
feature point data to produce simlarity between the authentication
feature point data and the registered feature point data. The decision
section 836 judges the authenticity of 9he person in accordance with the 1
8 JUL 2002 9 simlarity. On the other hand, palmprints are verified by a
simlar r ed in the case of fingerprints. In case where
judgnentg%ggglﬁggé&ﬁased on pattern structures of capillary vessels of
retinas, patterngnoknk’i lal a r -the like, | es are
directly enteredébyi:gé EgﬁgfakgﬁgﬁtggigbEsgﬁggpﬁfﬁoggFliFﬁgrgghﬁge
processi ngimivewr atierohs wsRNG DR QL THE 1y Wi Sigplar to
that used for fingerprints. In the case of voice prints, Vvoicé information
entered f comeawhiseo[jiucigment sC AIreemiskid babed dr HREHAIGY ftarb iy i bution,
conpar ed agai nst voice paraneters of the registered person hinself or
hersel f, fRdcaRiddaryi yesiselsadE hedrchamn gatdernst afddrdsdy 0Pddia]
simlarit At any rate, the entered information is processed,
i rrespect gpépﬁP't RE &her Jikenndmagase ameadirectdiynentared &xt mact ed from
t he enterggm forgatitog.r Phenonena are extracted about each feature point.
apteg, &
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the subjgek:icatiBANiECAbLA LY E! p28EIRERY LELEEINCS Slmitar to

that used for fingerprints. In the case of voice prints,

voice information entered from a microphone is converted
into a frequency band distribution, compared against voice
pbarameters of the registered person himself or herself, and
a decision is made based on given standards from the
similarity.

At any rate, the entered information is proceassed,
irrespective of the entry manner. The feature points are
extracted from the entered information. Phenomena are
extracted about each feature point. The numerical values
are derived from the feature points. In the case of the
subject of authentication that becomes a reference in
comparisons, it is registered in the register section. In
the case of a subject to be authenticated, it is compared
with the registered numerical values in order to produce
its similarity. The person is judged to be true in
accordance with the similarity.

By the way, a subject to be authenticated such as a
fingerprint of a different person has different features
and so it is selected as a subject to be authenticated,

since it is considered that the features hardly vary with



conparisons, it is registered in the register section. In the case of a

subject to be authenticated, it is conpared wth the rggi;tewpg QHjEfQ?@Q
values in order to produce its simlarity. The person is judged to be (rue

in accordance with the. simlarity. By the way, a subject to be
authenticated such as a fingerprint of a different person has different
features and so it is selected as a subject to be authenticated, since it
is considered that the features hardly vary with 1 8 JUL 2002 10 the
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Referring to Figs. 3 and 4, description will proceed
to a fingerprint authentication device according to a first
embodiment of this invention. Th9 illustrated fingerprint
authentication device carries out.registration of a
fingerprint image. The fingerprint authentication device
comprises a fingerprint image input section 110, a central
processing unit (CPU) 121, an operation input section 141
such as a keyboard, an IC card information input section
142 for reading data as read data out of an IC card 143 to
supply the read data to the CPU 121, a display section 151
for displaying the results of processing and so on, and a
recording section 152 such as a printer.

The fingerprint image input section 110 has a light
prdjection section 111, a prism 112, and an image sensor
113. The fingerprint image input section 110 is operable
in a similar manner described in conjunction with Fig. 2.

The CPU 120 comprises a control section 121. The
CPU 120 further comprises a storage section 122, an image
processing section 131, a feature point extraction section

132, a numerical value deriving section 133, fingerprint



for displaying the results of processing and so on, and a recordin

secti onp152 such as a printer. The fingerprint image input sedtBodlﬂ;(Qﬂ{}%
«alight projection section 111, a prism 112, and an inmage sensor 113. The
fingerprint image input section 110 is operable in a simlar manner.
described in conjunction with Fig. 2. The CPU 120 conprises a control
section 121. The CPU 120 further conpitises a storage section 122, an image
processi ng section 131, a feature point extraction section 132, a

numeri cal reghdeedekiWti$nS9als 0 | rj 18JUL.2002 .11 regjster
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section 1237 sahdr £ingeirpgintc sedaict ol eemiion 138)e aBRUofl R iich connect ed
to a recordi ng nedium 129 whi ch records processing procedures for
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registration conmand is representative of registratio
the fingerprint of the finger of the same person is picked
up by the fingerprint image input section 110 N-th tiﬁes on
carrying out registration of fingerprint image, where N
represents a positive integer which is not less than three.
In the example being illustrated, the positive number N may
be equal to three.

On registration of a reference fingerprint image, a
registration command is supplied from the operation input
section 141 to the control section 121 at a first step S102.
The registration command is representative of registration
of the reference fingerprint image. The registration
command may have the positive integer N. Otherwise, the
positive integer N may be preset in the control section 121,
Responsive to the registration command, the control section
121 controls the display section 151 to make the display
section 151 display the positive integer N at a second step
$103. Furthermore, the number fingerprint acquisition is
displayed as a number X on the display section 151 at a
third step S104, where X is positive number between 1 and N,

both of inclusive. The examinee puts a finger on the

fingerprint image input section 110 at a fourth step S105.



of the reference fingerprint image. The registration command nay have the
positive integer N. Qtherw se, the positive integer N may be‘| @Qﬂd[_ Qﬁﬂ?he
‘control section 121. Responsive to the registration conmand, the contro
section 121 controls the display section 151 to nmake the dlsplay section
151 display the positive integer N at a second step S103. Furthernore, the
nunber fingerprint acquisition is dispfayed as a number X on the display
section 151 at a third step S104, where X is positive nunber between 1 and

N, both of incluysiye n p r h |nt I mage
I nput section 11 a% fl%%ﬁr?ﬁﬁg}egﬁglggﬁggrékggg tﬂg%%zfi2£é§gf{$|rst tinme,
t he f'ngeéﬁrhnflh§E991h§e§5QEh%EQma Frlod $lin %&HE‘ﬁhabgagﬁ fsgom
fingerprint imge input ™ section 110 to the CP 0. The controP section

121 contreéetiba #dildpltay theccipun 1261 twhéa&entheldsé@tﬁdn B2Ltion 151

di splay an end of a first acquisition at fifth step 5106. Wen the end of
the firstcengupdst tbe Adspdaypsersdoon 15ie tdi gpkey thectiisplagl, the

exam nee releases _the finger. At a sixth step 5107, the third through the
fifth stepection %élséeeP&ay P§p@&@e@fuﬁtfﬂrﬁﬁeaﬁaﬁbéﬁtxopsateéaﬁthto t he
positive i equal to the positive integer N

an end of ® E%ﬁggiggrnt i) tE?%l?? °$stﬁ?sﬁ+ FEPEA FEEHPR Ry section 151
R NG R N
flngerpr'EﬁeifﬁﬂgerthﬁAéTijé@%&ﬂrgﬁéﬁs§foﬁhethé'Eﬁlr&'fﬁ%%&ﬁﬁr@hénage Into
a first processed fingerprint
fifth steps S104 to S106 are repeated until the number X is
equal to the positive integer N. When the number X is
equal to the positive integer N, an end of fingerprint
acquisition is displayed on the display section 151 at a
séventh step S108.
f It will be assumed that first through N-th
fingerprint images are supplied to the CPU 120. Supplied
with the first fingerprint image, the CPU 120 processes the
first fingerprint image into a first processed fingerprint
image at a eighth step S109. The CPU 120 extracts feature
points as first feature points from the first processed
fingerprint image at a ninth step S110. The CPU 120
derives numerical values representing the first feature
points to create first feature point data at a tenth step
Slil. The first feature point data are temporarily
registered in the fingerprint register section 134 at a
eleventh step S112.
More particularly, the image processing section 131
is supplied with the first fingerprint image from the
fingerprint image input section 110. The image processing

section 131 processes the first fingerprint image into the



i mge at a eighth step 5109. The CPU 120 extracts feature poagézJEﬂhE§ﬂﬁé
feature points fromthe first processed fingerprint i mge at

.’S110. The CPU 120 derives numerical val ues representing the first feature
ﬁoints to create first feature point data at a tenth step Sill. The first
feature point data are tenporarily registered in the fingerprint register
section 134 at a eleventh step S112..18bre particularly, the imge
processi ng section 131 is supplied mﬁag t?ﬁ first fingerprint |nzg$iggoggl
the fingetprint _inmage inhput secti.on 110. e_inmage processing s
processeg%ﬁﬁgtfkfgfe > e%ﬁﬂqﬂ?ﬁ HWﬂQ?Th@hEBQSEEuEBOE°&Bgf|rst

processedekirRARtRLLNGIJTAGE: 153€ o égégl¥géqage§§%ﬁ%ﬁ%hégﬁ ?%%éon 32

extracts feature pol nts such as en points a t he

first proﬁema ahtiNBeaRthAhd %]g.?rtsﬂb% R I Galy g,@o%%s@%fdi ving section

133 searches coordinates of the feature points to extract certain

phenonenafbhgeaplifheatimageoi Phe hunbBEEAR! GalliBCdePUFBAGCEbYRLHE deriving
section 133 derives nunerical values fromthe phenonena™to produce the

first fealB3Peseporhesdeperdineteisngd phentfeatyiret oinest iten ek@4akryi sters
the first feature point data therein. In a simlar manner described above,
n-th finﬁ%FEPFﬁtP£ﬁ58§§nér@fbﬁ@G@siéatMWBOPNAnm.fgaunthepnope, theéa which
are tenporarily registered in the fingerprint register section 134, where
nis a pog‘i‘“[“?5¥°ﬁ§rrﬂﬁ UBetREINING 88EFTHONLdBR dprivesusumperispder the first

through tpgl&bghngﬁtgﬁg Bﬁggkmg%%ato produce the first feature

point data. The fingerprint register section 134 registers
the first feature point data therein.

In a similar manner described above, n-th
fingerprint images are processed into n-th feature point
data which are temporarily registered in the fingerprint
register section 134, where n is a positive number between
2 and N, both of inclusive.

After the first through the N-th feature point data
are temporarily registered in the fingerprint register
section 134, twelfth step S113 is carried out. In the
twelfth step S113, the first through the N-th feature point
data are supplied from the fingerprint register section 134
to the coincidence calculating section 137. The
coincidence calculating section 137 compares every
coﬁbination of the first through the N-th feature point
data to produce levels of similarities as coincidence
degrees. The coincidence calculating section 137
calculates first through N-th total sums of coincidence
degrees at first through the N-th feature point data,
respectively, at a thirteenth step S114. The fingerprint

selection section 138 selects a selected one of the first



are tenporarily registered in the fingerprint register sectignsl
twel fth step S113 is carried out. in the twelfth step S113, ﬂhg jf.llstZUDZ

.through the N-th feature point data are supplied fromthe fingerprint
regi ster section 134 to the coincidence calculating section 137. The

coi nci dence cal cul ati ng section 137 conpares every conbination of the
first through the N-th feature point ddta to produce |levels of .
simlarities as coincidence degrees. The coi ncidence cal cul ating section

37 I h th tot ns_of .copincidence . degrees at
]-:LI rstC?h(r:ougﬁloq‘f%ﬁ tl@%h feggﬁ? A OT'HPS dgl?%é%?%s?)elﬁ:'ﬁ%‘?? tata Jaéz t;éegg;hof
S114 nabhs ré?g 0
tSLprI rst N18 J 3{1 L 20(%“& t oughé%)zﬂeeéﬁf‘%% %]e%éfmzﬁin%&t%%?eﬁgs % hi ghest
total sumseldaBdd/ fdaturd i ddEa %%ttﬁi%téﬁ%ﬂé&éﬂﬂé§ 8f

sel ected feature point data nost typical e features of the

fi nger pri rtheoff ity nyerison of cthalipwrden taecaeding | €6 cthe degsensl Hfed

coi nci dence at .a fourteenth step S115. The selected feature point data are
formal |y degrees af apincidéngemt arfoyrtesnth cstap eSYib nt Thata i n t he
register ctlon 134 at a fifteenth step 5116. The reference feature

poi nt dat z? Fapddnsh Rt data poeEormally prgiatered &8 s xt eent h

step S117. a sevent ent te 5118, the procedure of registration ends.
on gut hentd ?t % ature étﬂ%’htci%%ﬂ iigh they FRGEE % suppl i ed

T om L he” SRgiatan r1§4neﬂé Sl anAdl do. i eoneal seetion g2l

Responsi ve to the AUt Rentl cati on . conmarm
the inage feature point data are recorded on the IC card 143 of the

person at an sixteenth step S117. At a seventeenth step
s118, the procedure of registration ends.

On authenticating the fingerprint, an authentication
command is supplied from the operation input section 141 to
the control section 121. Responsive to the authentication
command, the control section 121 controls the image
Processing section 131, the feature point extraction
section 132, the numerical value deriving section 133, the
fingerprint register section 134, the fingerprint
comparison section 135, and the decision section 136.

As described in conjunction with registration of
fingerprint image, the person puts a finger on the
fingerprint image input section 110 in order to obtain a
fingerprint image as an authentication fingerprint image
which is supplied to the image processing section 131. The
image processing section 131 processes the authentication
fingerprint image into an authentication processed
fingerprint image. The feature point extraction section
132 extracts feature points such as end points and

branching points of the authentication processed



procéssing section 131, the feature point extraction section 132, the

nunerical value deriving section 133, the fingerprint regi ;t"ar& Q}Uq_l Q@gg
.'134, the fingerprint conparison section 135, and the decision section 6.
As described in conjunction with registration of fingerprint image, the
person puts a finger on the fingerprint inage input section 110 in order
to obtain a fingerprint image as an alfhentication fingerprint image
which is supplied to the inage processing section 131. The inmage

[ - ' 31 _procesges the authentication fingerprint inmage into
SL"S&S ﬁéﬂ?ﬁ?‘?t%.&?%q&?%& o] iﬁﬁgé‘Pﬂ'ﬁF&Fa nygeueTAeri¥Andr eepSinn

' i 3 .aGt e I_Nts such as end points and
br anchi ho oo sretehefedBtdificed B Wit MG BRIy B o ast

fingerpri peritEREC phEASmANIE G da k| £ 198'd pﬂ%éecﬂggﬂeéggréza%ﬁges

coordinates of the feature points to extrac certairn enone each

feature poimeriEalt rafumer eerifeng WEadticH 198 @ rdYdsY Nithe$Se10n 133
derives nunerical values fromthe phenonena to produce an authentication

feature p¥rhuegafzonTihbef pheaomenat twoprakiuben aseaithent3zatadpar es t he
aut henticagtion feature point data with the reference feature point data

whi ch is F8§FeFereaipk da&ari ngerprint register section 134. The reference

feature point dafa npy be read out of the IC card 143 to be supplied to
the fi nger pri n?f}?%ggé%?rgﬁt?Foﬁ%}BﬁFlm $eALLPRr 135 comppues sthesection

135 produg éhénéiH}L§§hi%&a?%%%eggikgeda Ut RSk GBL agleature point data

and the rererence featurée
feature point data which is registered in the fingerprint
register section 134. The reference feature point data may
be read out of the IC card 143 to be supplied to the
fingerprint register section 134. The fingerprint
comparison seétion 135 produces a similarlity between the
authenticatioh feature point data and the reference feature
point data. On the basis of the similarlity, the decision
section 136 judges whether or not the person is true to
produce a judgement signal.'_The judgement signal is
supplied to the display section 151 through the control
section 121. In response to the judgement signal, the
display section 151 displays whether or not the person is
true.

By the way, data about the attributes of the person
aré recorded on the IC card 143. The data may be entered
from the operation input section 141.

In the personal identity authentication device, the
operation input section 141 and the IC card information
input section 142 are collectively used as an input section.
Alternatively, the IC card information input section 142

may be omitted. Necessary information may be supplied from



oint.data. On the basis of the similarlity, the decision section 136
Fudgés whet her or not the person is true to produce a JudgerrénB dwr_wZUUZ
- The judgenent signal is supplied to the display section 151 through the
control section 121. In response to the judgenent signal, the display
section 151 displays whether or not the person is true. By the way, data
about the attributes of the person arébrecorded on the IC card 143. The
data may be entered fromthe operation input section 141. In the personal

i dentity aHQPdAAIND AGYEEsedBEon PR Al kQRy et Qpitl and the 1C

card information input séction 142 are collectively used as an i nput

section. vifleaferiid \Fdatutdpdin€ addtd HESUBIEHY ddWibn Sadd Unigl2 may be
omtted. Necessary information may be supplied from1l 8 JUL2002 16 the

oper at i on Hefayerser tiemturkl point despend dead et ref e R dRatgr EnPOi Nt
data about the person, the data reference feature point data is read out
of the fi FgSisten sealgion di34ecFugthenoriyr ther fongerphéntti Agager i nt

i mge input section 110 and the |1C card input section 142 nay be

i ncor por at-@PYtERHEOH prhtansh FhenkC s@gtd dﬁlppd?é_scﬁctf;gb 1%%@@?@?0. A
control proaram.is . .ecorded . n the recordin medi um . e contro
program Pé.%%:gggogﬁte 'V&@orﬁ%fpm’lﬁﬂ 4% 38eRihiiiddd 9% e cpu 120.
The CPU 128¢ @RRY 3 in accordance with the control program More _
particul arly, the U 120 carries out the registration of the fingerprint

i mage and the auph@Bhtedli pRogral§s recorded in the recording
medium 129. The control program is read out of recording
medium 129 to be supplied to the CPU 120. The CPU 120
operates in accordance with the control program. More
particularly, the CPU 120 carries out the registration of
the fingerprint image and the authentication of the
fingerprint image in accordance with the control program as
described in conjunction with Figs. 4 and 5.

Referring to Fig. 6, the personal identity
authentication device may be for use in managing entry into
a room. In the example being illustrated, the personal
identity authentication device is installed as a small-
sized and wall-mounted personal identity authentication
device 200 near a door 260. On managing open and close of
the door 260, the IC card is inserted into the IC card
insertion slot 242a in order to read IC card information
out of the IC card. Furthermore, input information is
entered from the operation input section 241. A
fingerprint image is entered from the fingerprint image
input section 210. As described in conjunction with Figs.
4 and 5, the personal identity authentication device 200

checks the IC card information, the input information, and



fingerprint imge in accordance with the control programas described in
con?UnEtion mﬁtg Figs. 4 and S. Referring to Fig. 6, the perﬁd& ILHQQ@DZ)/
Caut hentication device may be for use in managing entry into aroom In the
éxanple being illustrated, the personal identity authentication device is
installed as a small - sized and wal | -mounted personal identity

aut henti cati on device 200 near a doorl260. On nanagi ng open and cl ose of

t he door 260, the IC card is inserted into the IC card dinsertihon sl ot 242a
i n order r ard information. out of the IC card. Furt nor e,

mpat 1 nf St EeTRETRE aFade T PEReRober epeRe ] Foh: cRget ror %i_A .
fingerpri LBYE {15e €, egdzhro ' |t | ection )
As gesgr icgie%éi n co%}]%%n(?:%?%ng%éf hr%%géﬂé;qg%%dgp Jt%ﬁg%%%g l|D‘g§jent ity

aut hent i catue®N €eyi ser2O ishatkswehetd Ceged, i nformation, the input
information, and 18 JUL 2002 17 the fingerprint image in order to manage
the open and th®Refidmsingftd Eigloor, 28 piesoridle iRty s j udged to be

true, the person is allowed to enter. Referring to Fig. 7, the personal
i denti ty avthenpicationndefeice emapybdeussddin na atéemimanl . Im the exanple
being illustrated, the fingerprint personal identity authentication device

i s i ncor fUFARRLL iPPIRg t Bk hiskrated, sthe Hingerpminbipersomahci al

institution. . Requisjite jtens are entered fromthe operation input section
dep s ot

341. | nstERPL %rﬁ_"’??’%‘?t’ac%'bb%nn%%{e?? el PROTRAFYCEA3iNsA  nserted into
Lhe 1 C Corgb ey 468 S6L 2428 adhe! bPOE" el SaBLESE 0L D Lager PY

| mage i nput sectlon
Requisite items are entered from the operation input

section 341. Instead of entry of a code number, the IC
card 343 is inserted into the IC card insertion slot 342a.
A finger is placed on the fingerprint image input section
310 according to instructions from the display section 351.
The identity is verified as described above.

Referring to Fig. 8, description will proceed to a
palm print authentication device according to a second
embodiment of this invention. The illustrated palm print
authentication device executes a palm print registration
and palm print authentication. In the palm print
authentication device, palm print image is used instead of
a fingerprint image on authenticating an individual. The
palm print authentication device comprises a palm print
image input section 410 which carries a palm 415 thereon.
The palm print image input section 410 produces a palm
print image. An IC card information input section (not
shown) is for entering requisite information from an IC
card 443 inserted in an IC card insertion slot 442a. The

palm print authentication device further comprises a

display section 451, an operation input section 441 such as



310 according to instructions fromthe display section 351. tﬁ? d
is verified as described above. Referring to Fig. 8, descrlptl ﬁ\& é d?
«proceed to a palmprint authentication device according to a second
enbodi nent of this invention. The illustrated pal mprint authentication
devi ce executes a palmprint registration and palmprint authentication.
In the palmprint authentication devit®, palmprint imge is used instead
of a fingerprint image on authenticating an individual. The palm print

aut henti cat i e ri al rin I mage i nput section 410 which
carries a p!aclg&bgsghtchgrgg% &ﬁéigg m&%g ﬁ?‘ipnﬁﬂégﬁnbﬂP‘-‘EeéFF‘éhOnlO
produces aipah&s Bhi B d formation t sectlon (not
shown) is for enterlngpnggﬁgfég |nP§%%a€?%rePr8ﬁ|§ﬁthc% @aFdz$4§ i nsert ed

in an | C thedpabmer tTle pADh PA2a¢ ;eehenemaeibﬂtdévws%& 88 §8v! ce

further conprises a display section 451, an operatiron iIn

such as 1a8sjmilagopatfex Mepbeabdd aRdcanFBHA20n FEEnPELES MOg anput
section 410 has an input surface which increases with the~size oP

pal m The5paln1pr|nt aut henti cation device operates in a simlar nanner
described in cog%gpctlon wth Figs. 4 and Referring to Fig. 9, description
will proceed to %%%a?°|ﬁkmt|$y %@ﬂ¢m#mt;nm|w¢ﬂhqpr@eeédwt¢ealnas or

i nger pr e ot fadat Ty (et PRoat ekt onanovienepryratinent eat | on devi ce
pat torns o Tee [ A8EHEng 86 bt TR o BRPHERRRE P ECER Bt oNRR S Pe r a
Instead of a fingerprint image, the illustrated personal
identify authentication device authenticates structural
patterns of capillary vessels of retinas or patterns of
irises. An Individual is authenticated from the structural
patterns of capillary vessels of retinas or features of
patterns of irises. '

The personal identity authentication device
comprises a CPU 520, a camera 510, an IC card information
input section (not shown) , a display section 551, and an
operation input section 541 such as a keyboard. The camera
510 takes a picture of a retina or an iris to produce a
pattern image. More particularly, the camera 510 directly
takes an image of the retina of an eyeball or the iris
around a pupil and enters the structural pattern of the
capillary vessel of the retina or an image of the pattern
of the iris. The IC card information input section reads
requisite information out of an IC card 543 inserted into
an IC card insertion slot 542a. |

The image input camera 510 is used instead of the
fingerprint image input section 110 described in

conjunction with Figs. 4 and 5. The image input camera 510



' i i features of patterps, o
atterns of capillary vessels of retinas or _ _
Prises. The pePsonaI I dentity authentication device conprises ﬂ. k28003

0, an ICcard information input section (not shown), a display
ggg?{gn5é51, and an operation input section 541 such as a keyboarditTPﬁ
camera 510 takes a picture of a retina or an iris to produce a paf fhe
i mmge. More particularly, the canera 518 directly takes an |Hageto the
retina of an eyeball or the iris around a pupil and enters the struc

' ti ' f the pattern
attern ofsu i | of the reti o, an inege of t
8f the i riss%ﬁﬁ%ﬂga%%e’nﬁf%a a}%en tf“onpttﬁ‘:"_s ct i Te§§§%P§e&&aéﬁ_ ser:t?:n o
i nf or mat i patdetrnofi makd QsCQfdécﬁ‘ﬁ.%dﬂé%dg%j tyy %&_nﬁg,{}%i%@,{ _.,ﬁ'bazq% tha > O
542a. The image input camera 510 is used Instea _ e [ %L _ g
i nput secPessonad ddsn@ﬂ@yjduthenﬂﬂdauﬂddﬂaévﬂdé'€d¥%15§53¥1é%ethe | g
i nput carmera 510 18 J U L 2002 19 supplies the pattern inmage to e ;
520. ExcepBIimirathpen pad: eutherageatsicrsdth ianstiead 26f ra@gde nger prin
i mage, th ge[ onal, _identity authentication device carries of the
registratﬁﬁﬁ 5ﬁ§°§uﬁﬁeﬁppa§996ﬁomnWatg Wilgar. Maaner 5.described in y
conjunction with,Figs..4 and 5. Referring to Fig. 10, description mnh
proceed to a pgy§%%5fl?%eﬁ?iF&gau%ﬂen??é@?%hhlq@vwcblfproaeédctalas ape

Cone) SO ph e L RO LRl bl AL Bt b EiaLageparv) Guar
i s authen&éﬁai@ﬂnér961afféﬁEEﬁseﬂLoaﬁhgﬁEua%ltﬁ&gngg%zngégQ?thg ££8?1an
| mage of 10, the facial shape is used for authentication instead of

a fingerprint. An Individual is authenticated from

features of structural elements extracted from an image of

the facial shape. The personal identity authentication

device comprises a CPU 620, a camera 610, an IC card

information input section (not shown), a display section

651, and an operation input section 641 such as a keyboard.

The camera 610 takes a Picture of a face to produce
a facial shape image. More specifically, the camera 610 is
disposed in front of a face 617 to directly take an image
of the shape of the face 617 and to produce the facial
shape image. The IC card information input section reads
requisite information out of an IC card 643 inserted into
an IC card insertion slot 642a.

The shape image input camera 610 is used instead of
the fingerprint image input section 110 described in
conjunction with Figs. 4 and 5. The shape image input
camera 610 supplies the facial shape image to the CPU 620.
Except that the facial shape image is used instead of the
fingerprint image, the personal identity authentication

device carries of the registration and authentication in a



the facial shape. The personal identity authentication device Lhse
CPU 620, a camera 610, an IC card information input section (ﬁﬁifgﬂdﬁn§062

-di splay section 651, and an operation input section 641 such as a
keyboard. The canera 610 takes a picture of a face to produce a facial
shape image. Mre specifically, the canera 610 is disposed in front of a
face 617 to directly take an image o0f2@he shape of the face 617 and to
produce the facial shape image. The I C card information input section reads

I Sitegi | C, 643 ir t I pt | C d
[ noor i one STbte B saRieR el dBel B b AckiSR o va 1 PSascd ARG dad of

the fingerprint RaEeri q@g&j 1 L. ' | i wth
Figs. 4 and 5. The shaﬁgPﬁ#age |ngﬂ%'xggﬂgégﬁ%ggggﬁg%}ﬁ%@égﬁéafggi%I shape
i mage to pems@RL 628entExgeputhbatitheibackalishaperi ARg8ike Psed i Nst ead
of the fingerprint inmage, the personal identity authentication device
carries cIceordingiteratfofithnembodirentcafi thisniavén8idnl L1RGfLg 20
simlar ner described in conjunction with Figs. 4 and 5. Referring to
Fig. 11, 91 YokC Print otscused fopeauthentidahionyinatbedt ofahi on
device for, a voice print according to a fifth enbodi ment of this

i nvent i on- THIPIRTGRC 11 PAAATRRSTS IF i reduanqy s tribugion aten i nst ead

o S n BRI £9 AT RRdlef Lo B L ALt SRl et (e
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voice print is compared with a reference voice print.

The personal identity authentication device
comprises a CPU 720, a microphone 710, an IC card
information input section (not shown) , a display section 751,
and an operation input section 741 such as a keyboard. The
microphone 710 is disposed in front of a face. The
microphone 710 receives a to produce voice information.
The IC card information input section reads requisite
information out of an IC card 743 inserted into an IC card
insertion slot 742a. The CPU 720 produces the parameters
form the voice information.

The microphone 710 is used instead of the
fingerprint image input section 110 described in
conjunction with Figs. 4 and 5. The microphone 710
subplies the voice information to the CPU 720. Except that
the voice information is used instead of the fingerprint
image, the personal identity authentication device carries
of the registration and authentication in a similar manner
described in conjunction with Figs. 4 and 5.

While this invention has thus far been described in

conjunction with the preferred embodiments thereof, it will



conprises a CPU 720, a m crophone 710, an I C card information jnpu
section(not shown), a display section 751, and an operation iﬁtafgﬁdtxﬂﬁﬁz
741 such as a keyboard. The microphone 710 is disposed in front of a face.
The m crophone 710 receives a to produce voice information. The IC card
information input section reads requisite information out of an IC card
743 inserted into an 1C card insertiofRlslot 742a. The CPU 720 produces the
paranmeters formthe voice information. The m crophone 710 is used instead

of the fire@e¥iAk/ &Qﬁgg ' ' 0 descrihed in ., conjunction with
Figs. 4 and 5. ?élbtem' cr opr]fjc}rrlég%ff%%@u%;ﬁ]}ég‘]ﬁdz J'vnoit{" ® i HorHatk®h to the
OPU 720.  EndepUnivenitio Qe Ghddyidah Qldibuls Stidisiathdfs Lhe
fingerprint 1image, the personal identity aufhentlcatlon evice carries of
the registration and authentication in a sim/lar manner described in
conjunction wth Figs. 4 and 5. Wile this invention has thus far been
described in conjunction with the preferred enbodi nents thereof, it wll 1
8 J UL 2002 21 readily be possible for those skilled in the art to put
this invention into practice in various other manners. 18 J U L 2002 22
WHAT | -S CLAIMED IS: 1. A nethod of registering original information for
personal identity authentication, said original information being used as
a reference for verification of an authentication subject, conprising:



a first step of extracting a feature point in nunber of N fromsaid

aut hentication subject to produce first through N-th feature poi1n8 dzUlz_aZ[]gz
where N represents a positive integer which is not less than three; a
second step of conparing an n-th feature data with each of renaining
feature data to produce levels of simlarities, as coincidence degrees in
each of said first through said Nth R@ature point data, where nis

vari able between 1 and N, both of inclusive; a third step of calculating a
sum degree of said coincidence degrees in each of said first through said
N-th feature point data to produce first through NNth sumdata; and a

fourth stemaalf 152/QGITMG adBxi num one of said first through said N-th sum
data to register, as sald original information, one of said first through

said NFth feature datmethsd Bﬂsréﬁigtaﬁiﬁauak§§ﬂhgﬁt§nf8r?$??§£2?gras

claimed in aim1l, wherein said Irst step conprises: a ep of

ext ract i ngpeasicaatluriclepdiitly iauthenteicatifor) T S Ly sl heitis Gatd ©ibs ubj ect
to produce first through N-th feature points; and 1 8 J UL 2002 23 a

si xt h st epednac BPesk Bisn@ Feiferancst fidy oeghi fixdatidk teF faapt ure points into
first througp N-th numerical values to produce said first through N-th
nuner i cal 2PEPgEtication subjeqt i IORRALSINaE N-th feature point data. 3. A
met hod as cl ai ned }:.n CLai 0y 2, yner%i n said second step conprises:

a Iirst step of extracting a feature point in number
of N from said authentication subject to produce first
through N-th feature point data, where N represents a
positive integer which is not less than three;

a second step of comparing an n~th feature data with
each of remaining feature data to pioduce levels of
similarities as coincidence degrees in each of said first
through said N-th feature point data, where n is variable
between 1 and N, both of inclusive;

a third step of calculating a sum degree of said
coincidence degrees in each of said first through said N-th
feature point data to produce first through N-th sum data;
and

a fourth step of selecting a maximum one of said
first through said N-th sum data to register, as said
original information, one of said first through said N-th
feature data that has said maximum sum data.

2. A method as claimed in Claim 1, wherein said
first step comprises:

a fifth step of extracting a feature point in number

of N from said authentication subject to produce first

through N-th feature points; and



a seventh step of conparing said n-th feature data w th each ofs gai .
remai ning feature data to produce levels of simlarities in eaéh%btﬂihiaﬂﬂz
first through said NNth feature point data; and an eighth step of
converting said levels into nunerical levels in each of said first through
laid NNth feature point data to produce said nunerical levels as said

coi nci dence degrees. 4. A nethod as cl &3med any one of Clains 1 to 3,
wherein said authentication subject is a fingerprint. 5. A nethod as

clai med any one qf | to 3, wherei.n said authentication subject is a
pal mprint. 6. A“net ogrr%st]e é’lfrg’rﬁ?rﬁ'rﬁﬁi}ﬁ’g EIaldaéfiH’setl thyomgh \gedicki n sai d
aut hent i cat-tan i 8d dSifed Y ' A had as cl ai ned any one of
Claims 1 to 3, wherei nﬁsai d-aut%ﬁ%ﬁ?o%g%%ﬁ@ T8 e TiR3Yral pattern

of capil| arluesstel prajducy iswd Birdt BiFRGR | TRk A &Rl aims 1
to 3, wherein said authentication subject IS gq-;ég?tern %fnélallfi‘gae “eSg9. A

met hod as a8 Siaked fdmp tortthmefugh aiaisl Nith Teahireigh it QiAW henti cation
subject is a facial shape. 10. A personal identity authentication device
for authenticatdng Amekhedns catabmed ubpeClaimo2prwkésdin 18adgl 2002 24
first means for ez:tracti ng .a feature point fromsaid authentication
subject to 5?8&18 B CrHR-d®SSsat ure point data on authentication, said
first neans extrac | oi nt in nunber of N from said

S

feat ur , g
aut henti cation U%Jégg?%’?osg?BdﬁgegPF‘P%lPﬁr gadéf n-th feature gatat data on

with each of said remaining feature data to Produce levels
of similarities in each of séid first through said N-th
feature point data; and

an eighth step of converting said levels into
numerical levels in each of said first through said N-th
feature point data to produce said numerical levels as said
coincidence degrees.

4. A method as claimed any one of Claims 1 to 3,
wherein said authentication subject is a fingerprint.

5. A method as claimed any one of Claims 1 to 3,
wherein said authentication subject is a palm print.

6. A method as claimed any one of Claims 1 to 3,
wherein said authentication subject is a voice print.

7. A method as claimed any one of Claims 1 to 3,
wherein said ‘authentication subject is a structural pattern
of capillary vessels of retinas.

8. A method as claimed any one of Claims 1 to 3,
wherein said authentication subject is a pattern of irises.

9. A method as claimed any one of Claims 1 to 3,
wherein said authentication subject is a facial shape.

10. A personal identity authentication device for

authenticating an authentication subject, comprising:



regi stration, where N represents a positive integer which is nqt | g tf
tﬁ?eé; second neans for Pegistering a reference feature point d BauﬁjL_ 6&2
therein; third nmeans for conparing said extracted feature point data wth
said reference feature point data to judge whether or not said
authentication subject is true on authentication, said third neans
conparing an n-th feature dMa\Mthg@m of remaining feature data to
produce levels of simlarities as coincidence degrees in each of said

first through sai th feature point data on registration, where nis
vari abl e betgween f?'rartf'd 2ot PR A% 2 453 Peimgafromsaid ecting

[ S 10k [ : | th sumdata to reqgi sfer, as
Sald roorihdleaalGon dEddt MO el ARt e S ot i r st

. . ) i i .11, A
t hrough saiagtaNdrh étﬂﬁiéﬂ&é@éﬁﬂ,haéamsfﬁ?égcr?% g&&fg\%ﬂ% %

personal identity authentication device as _ _ O, wherein
sai d secofféarteams pesiran irC nulick J2.N A FAE Welhi D B AN SRS 2i ng a
control program which is for registering original information for persona
identity SWPAERY dat poredusz o iors tyi thatougif av-nat | e et poirfe Haitta %on
reference for verification of an authentication 18 JUL 2002 25 gubjept,
wher ei n sEPFLE&TALd O dtiesn dbFaRrRsents fa s igriore durteger etiaict i ng a

: . . : . . duce
feature int i.n., nu r of ‘N fromsaid authentication subject to pro
first thfgﬁgﬁoﬁlgﬁﬂégﬁ%Vbﬁ&ﬁ%ﬁ'data, where N represents a

second means for registering a reference feature
point data therein;

third means for comparing said extracted feature
point data with said reference feature point data to judge
whether or not said authentication subject is true on
authentication, said third means comparing an n-th feature
data with each of remaining feature data to produce levéls
of similarities as coincidence degrees in each of said
first through said N-th feature point data on registration,
where n is variable between 1 and N, both of inclusive; and

fourth means for selecting a maximum one of said
first through said N-th sum data to register, as said
reference feature point data in said second means, one of
said first through said N-th feature data that has said
maximum sum data.

11. A personal identity authentication device as
claimed in Claim 10, wherein said second means is an IC
card.

12. A recording medium mgmorizing a control program
which is for registering original information for personal
identity authentication, said original information being

used as a reference for verification of an authentication



posi tirve integer which is not |less than three; a second procedure of

ing an n-th feature data with each of remaining feature a
E?ggﬁgg Pevels of simlarities as coincidence degrees in each 3?8 aﬂXL ZUQ?
first through said N-th feature point data, where n is variable betweenf
and N, both of inclusive; a third procggure of calculating a sumdegree o
sai d coi nci dence degrees in each of sa first through said Nth featgre
poi nt -data to produce-first through NNth sum data; and a fourth procedure

of sel ect suhjectyxintieBeine sefid Tdntddlr ¢ rotglifaﬁp%nﬁ%' % .th sumdata to
register, as said original information, one of I'Tst through said
N-th feature dadafihat paecedudenafléuﬁradﬁlﬂgta feature point in
number of N from said authentication subject to produce
first through N-th feature point data, where N represents a
positive integer which is not less than three;

a second procedure of comparing an n-th feature data
with each of remaining feature data to produce levels of
similarities as coincidence degrees in each of said first
through said N-th feature point data, where n is variable
between 1 and N, both of inclusive;

a third procedure of calculating a sum degree of
said coincidence degrees in each of said first through said
N-th feature point data to produce first through N-th sum
data; and

a fourth procedure of selecting a maximum one of
said first through said N-th sum data to register, as said
original information, one of said first through said N-th

feature data that has said maximum sum data.




