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METHOD OF REGISTERING ORIGINAL INFORMATION FOR
PERSONAL IDENTITY AUTHENTICATION AND
PERSONAL IDENTITY AUTHENTICATION DEVICE

Background of the Invention:

This inventien :élatas to a method of registering an
original information about a subject used for personal
identity authen.tication such as a fingexprint.

On authenticating a personal identity, external
means is used such as a seal impression, a sign, or a
public certifiéate. Furthermore, a fingerprint may be used
en authentication. ' |

On the personal identity, a computer is employed to
authenticating an intrinsic feature such as a fingerprint,

. @ palm print, a voice print, an iris, a retina, or a face.

In oxder to authenticate the pexsonal identity, a
cenventional fingerprint authentication device compares a
fingerprint image witi: esach of registered fingerprint data.

However, it is difficult to authenticate the _
pexsonal identity at 2 high accuracy in the conventiopal
fingerprint authsntxcatian devica, as will be dasc:ibad
later.

Summazy of the Invention:

It is an object of this invantion to provide a
mathed of ragigtering oxiginal information about a subject
for personal identity authentication in order to

authenticate a personal identity at a high accuracy.
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It is anothax: object of this invention to provide a
personal authentication device capable of aumex;ticating a
poersonal identity at a high accuracy.

Other cbjects of this invention will become clear as
the desc:iptic;n proceeds. |

According to & first aspect of this invention, therze
is provided a method of registering original information
for personal identity suthentication. The original
information being used as a zeference for verification of
an authentication su'bjact. The method .comprises (3) a
first step ¢of extracting a feature point in number of N
from the authentication subject to produce fizst 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 degreas in each of the first through the N-th
fgature point data, where n is variable between 1 and N,
Yoth 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 f£first
through N-th sum data, and (D) a fourth step of selecting a -
maximum one of the first thzrough the N-th sum data to '
ragister, as the original information, one of the first
through the N-th feature data that has the maximum sum data.

Accoxding to a second aspect of this invention,
there iz provided a personal identity authentication device
authaenticates an authentication subject. The personal
identity authentication device comprises (A) first means
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for extracting a feature point from the authentication
subject to produce extracted feature point data on
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authentication, the first means extracting a feature point
in number of N from the authentication subject to produce
first through N-th feature point data on registration,
wheze X zepresents a positive integer which is not less
than three, (B) second means for zegistering a refereace
featurs point data therein, (C) third means for comparing
the extracted feature point data with the raference featurze
-po:'mt data to Judge whethar oxr not the authentication
subject is true on authentication, the third means
copmparing an n~th feature data with each of remaining
featurs data to produce levels of similarities ag
coincidence degrees in each of the first through the N-th
feature point data on xegistration, where n is variable
between 1 and N, both of inelusive, and (D) fourth means
for selecting 3 maximum one of the first through the N-th
sux data to zegistexr, as the reference feature point data
in the second means, one of the fizst through the N-th
£feature data that has the maximum sum data.

Accoxding to a third aspect of this invention, thé:e
is provided a recozding mediuw memorizing a control progranm
which is for registering original information for personal
identity authentication. The original inforxrmation being
used as a xeference 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 intagerxr .
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which is not lass than three  (B) a second procedure of
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comparing an n-th feature data with each of remaining
feature data to produce levels of similarities as
ceincidence deézees in each of the fizst through the N-th
feature point data, whoxe n is variable between 1 and N,
both of i:;clusiva, (C) a third procedure of caleulating a
sum degree of the coincidence degrees in each of tha first
through the N-th feature point data to produce fixst
through N=-th sum data, and (D) a fourth procedure of
salecting a maximum one of the first through the N-th sunm
data to xegister, as the original infa:_:nation, one of the
fizrst through the N-th feature data that bas the maximm
sum data.

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

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

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

Fig. 4 is a block diagram of a fingerprint identity
authentication device for executing thes methoed of
registering fingerprints in accordance with the first
anmbodimant of the invention:;

Fig'. 5 is a flowchart illustrating the method of
registering fingerprints in accordance with. the firét
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enbodiment of the invention ; -
?ig.' 6 is a schematic pexspective view of a pe:sonal'

identity suthentication device using fingerprints for
managing entry into a room, the authentication device
utilizing the first enbodiment of the invention; '

Fig. 7 is a schema.tic perspective view of a terminal
incorporating the personal identity authentication device
using fingerpzints, the authentication device being built
in accordance with the £irst embodiment;

Fig. 8 is a schematic perspective view of a paln
pzint identity authentication ci.evica for executing a mathod
of registering palm prints in accordance with a second
exbodiment of the invention;

Fig. 9 is a schematic perspective view of a personal
identity authentication device for executing a method of
registering retinas or ixises in aceordance with a thi:d :
exbodiment 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 embodimént of the invention; and

Fig. 11 is a schematic perspective view of a
personal identity authentication davice for executing a
method of :égiatéring voice prints in accordance with a
fifth embodimant of the invention.

Referring to Fig. 1, a conventional f£ingerprint
auvthentication device will be described at first in order
to facilitate an understanding of this invention. !l‘he.
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illustrated fingerprint authentication device comprises a

fingerprint image input secticn 810, an opexation :’.npi:t
section 841 such 23 a Xeyboard, a display section 851, a
recording section 852 such as a pzinter, and 5. central
processing unit (CPU) 820. The fingerprint imagé input
section 810 comprises a light projecting section 811, a
Prism 812, and an image sensor 813.

Referring to Fig. 2 in addition to Fig. 1, the light
projection gsection Bll has a light source which irradiates
a white light. 7The prism 812 has a fingexr suxrface on which
a finger 8l4 is located. The prism B12 reflects the white
light as a reflected light s0 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 Bl4 is ngé in
contact with the finger surface of the prism 812, the white
light is totally :eflected'. as the reflected lighg by the
finger surface of the prism 812, As a result, the image
sensoz 813 produces the image which is totally bright.

The fingexr Bl4 is pressed on the finger suxface of
the prism 812 on cbtaining a fingerprint image of a two-
dizensional. When the finger 814 is pressed on the finger
surface of the prism 812, the convex portions of tha fingex
814 azxe in contact with the fingex surface of the prism 812,
The total reflection condition is not satisfied on the
convex portions of the finger §14. The white light is
mostly absorbed into the convex portions of the finger 814
and is partially reflected on the finger surface.
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on the othex” hand, the concave poxrtions of the

£inger Bl4 axe not 'in co'x;tact vith the finger surface of
tha prism 812. Therefore, the total reflection condition
is satisfied on the concave porticns of tha finger 814.
The white J.:‘.gh; is totally reflected on the finger surface
of the prism 812 and is given to the image sensor 813.

As readily understood £rom the abeve deseription,
the image gensor 813 produces the fingerprint image which
has bright portions in corzespondence to the concave
portions of the f£inger 814, The £ingerpzint.image has dark
portions in correspondance to the convex portions of the
£inger 814.

Again referring to Fig. 1, the finge_:p_r:int image is
supplied from the image san;: 812 to the CPU 820. The CPU
820 comprises a control section 821. The CPU 820 furthex
comp:isqs a storage section 822, an image procassing
section 831, a featurze point. extractit'm sectien 832, a
numezrical value deriving section 833, fingexprint registex
section 834, a fingerprint comparison section 835, and a -
decisien section 836, all of which controls by the contzol
sesticn 821,

On registering the fingerprint image, the control -
section 821 is supplied with a register command from the
operation input saection 841. Resﬁmsive to the registex
command, the control section 821 puts ecach of the light
projection section 811 and image sensor 813 into operatiocz.
The above-mentioned fingerprint image is supplied from the
image sensor 813 to the image processing section 831. The
image processing section 831 processes the fingerprint
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image into a processed fingerprint image as a gray scale
1n§ge. The feature point extraction section 832 extracts
feature points from t.hﬁ processed fingerprint image. The
featurs points may be end points and branching points of
the fingerxprint. The numerical value deriving section 833
searches coordinates of the featuve points. The numerical
value deriving section 833 extracts certain phanonang of
the feature points to derive numerical values from the
oe:tain phencmena. The numerical \'ralues may be called
feature point data. The fingerprint register section 834
registers the featurxse point data as xzegistered 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 f£zom
the operation input section 841l. Responsive to the
authentication command, the control section 821 puts each
of the light projection section 811 and. the image sensoxr
813 into operaticn. The fingerprint image is supplied from
the :unage sensoxr 813 to the image procassirig 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 compaxison section B35 compares the
authentication feature point data with the registered
feature point data to produce similarity between the
authentication featurxe point data and the registered
feature point data. The decision section 836 judges the
authenticity of the person in accordance with the
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similarity.

On the other hand, palm prints aze ve:iiiec.l by a
similar manner as used in tha case of fingerprints. In
case where judgmgnts are made based ori pattern stxuctures
of capillary vessels of retinas, pattarns of irises, facial
shapes, or the like, images are directly entered by a
camera adapted for the purpose. After image pxocessing,
vexrification is made by a processing procedure similar to |
that used for fingerprints. In the case ¢f veice prints,
voice information antered from a microphone is converted
into a frequency band distributien, compared against voice
parametexrs of the registered pexscn himself or herself, and
a decision is made based on given standards f£rom the
similazity.

a;t any rate, the entered information is processed,-
irzespactive of the entxy nanne: The feature points are
extracted from the entered information. Phenomena are
extracted about each feature point. The nuné:ica; values
are deorived f£rom the featurs points. In the case of the -
subject of authentica.‘:_.ion that dbecomes a referance _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 valuas in oxrder 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
fingexprint of a different person has differont foatures
and soc it is selected as a subject to be authenticated,
since it is considered that the features hardly vary with
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the passage of time. For example, the contents of the

image information are slightly varied depending on the tilt
of the ﬁ.nger_ or on the force with which the finger is
prassed, in the case of 2 fingerprint. When the person is
not judged to be genuine, the subiects may be reentered and
verification may be :ealtte.mpted. When the registered
feature point data are not typical data about the person,
it is difficult to authenticate a person with a high
accuracy.

Referxing to Figs. 3 and 4, description will proceed
to a fingerprint authentication device according to a first
embodinent of this invant;’.on. The 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 sactien 141
such as a keyboard, an IC card infé:mation input section
142 for reading data as xead 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 p:intar.'

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

The CPU 120 comprises a contrel section 121. The
CPU 120 further comprises a storage section 122, an image
proceseing section i31, 2 feature point extraction section

132, a numerical value deriving section 133, fingerprint
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register section 134, a fingerprint comparison section 135,

il

3’ decision section 136, a coincidence caloulating section
137, and fingerprint selection section 138, all of which
are controlled by the control sectiocn 121. The storage
section 122 is fox storing necassary information. The CPU
120 is connected to a recording medium 129 which recorzds
proceseing procedures for fingerprint authenticaticn.

Referring to Fig. S in addition ‘c;.o Figs. 3 and 4,
the fingerprint of the fingezr of the same persen is picked
up by tha fingerprint image input section 110 N-th times on
carrying out registration of fingerprint image, where N
represants 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 S5102.
The registration command is representative of registration
of the reference fingerprint image. The zegistration
command may have the positive integer N. Otherwise, the
positive integer N may be preset.in the contrel sectien 121.
Responsive to the registration command, the control section
121 controls the display section 151 to make the display
secticn 151 display the positive integer N at a second step
8103. Furthermore, the number fingerprint acquisition is
displayed as a nutber X on the display section 151 at a
thixd step 5104, vhere X is positive number between 1 and N,
both of inclusive. The examinee puts a £inger on the
fingerprint image input section 110 at a fourth step $105.
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At a first time, the fingerprint image is supplied
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as a first fingexprint image from fingerprint image input
section 110 to the CPU 120. The countrol section 121
controls the display section 151 to make the display
seotion 151 display an end of a first acquisition at £ifth
step 8106, When the end of the fizst acquisition is
displayed on the display section 151,' the examinee releases
the fingex. At a sixth step 8107, the thirzd through the
fifth steps S104 to S106 are repeated until the number X is
equal to the positive integer N. Whe_:_; the numbexr X is
equal to the positive integer N, an end of fingerprzint
acquizition is displaved on the display section 151 at a
saventh s.t.ep 8108.

It will be assumed that £irst through N-th
fingarprint 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 stsp S108. The CPU 120 extracts featuxe
points as first feature points £roan the ﬁ:st processad
fingerprint image at a ninth step S110. The CPU 420
- dezives numerical values representing the first feature
points to create fizst feature point data at a tenth step
S$111. The first fsature point data are temporarily
registerad in the fingerprint register section 134 at a
eleventh step $112.

More paxticularly, 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
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first processed fingerprint image. The feature point
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extraction section 132 extracts feature points such as end
poin£s and branching points of fhe first processed
fingerprint image. The numerical value deriving section
133 seaxrches coozdinates of the feature points to extract
certain phenomena of each feature point. Furthezrmore, the
numerical value deriving section 133 derives nunsrxical
values from the phanoneﬁa to prxoduce the firast feature
point data. The fingerprint register section 134 registers
the first feature point data therein.

In a similar manner described abovae, n-th
fingerprint images are processed into n~th feature point
data which are temporarily xregistered in the fingerprint
registexr-section 134, where n is a‘positiva nunber between
2 and N, both of inclusiva. .

After the first through thelubth feature point data
are temporaxily :egiste:eé in the fingerprint register
section 134, twelfth step S113 is ca:'..-zied out. In the ]
twelfth step S113, the first through the N-th fsature point
data axe supplied from the fingerprint register section 134
to the coincidence calculating section 137. The
coincidence calculating sectiocn 137 compares avery
combination of the f£irst through the N-th feature point
data to pzoduce levels of similarities as coincidence
degzees. Tha coincidence calculating section 137
ecalculates first through N-th total sums of coincidence
degrees at first through the N-th feature point data,
respectively, at a thirxteenth step S114. The fingezprint

selection section 138 selects a selected one of the first
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Namely, the fingarprint selection section 138 selects a
selected feature point data most typical of the features of
the fingerprint of the person according to 't.he accumulated
degrees of coincidence at a fourteenth step 5115, The
selected feature point data are formally registared as a
reference or typical feature point data in the register
section 134 at a fifteenth step S116. The raference
feature point data are recorded on the IC caxd 143 of the
rerson at an sixteenth step S117. At a seventeenth step
slis, 'Ehe procedure of registration ends,

On authenticating the fingerprint, an authentication
command is supplied fzom the operation input saction. 14l to
tha contzol section 121. Responsive to the authez}ticatibn
coamand, the control section 121 controls the image
proceseing section 131, the feature point' extraction
section 132, the numerical value deriving section 133, the
éinger:p:int raegister 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 ‘authentiocation procassed
fingerprint image. The feature point extraction section
132 extracts feature points such as end points and

b:énching points of the authentication processed
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fingerprint image. The numerical value deriving section
133 searches coordinates of the featurs points to extract
certain phenonmena of each. feature point. Furthermore, the.
numerical value deriving section 133 derives numerical -
values from the phenomena to produce an authentication
£feature point data.

The fingerprint comparison secticn 135 compares the
authentication feature point data with the zeference
feature point data which is registered in the fingerprint
Tegister section 134'. The reference feature poin.t data may
be zead cut of the IC card 143 to be supplied to the
fingerprint register sectﬁ.on 134. The fi:;go:p:int
comparison section 135 produces a similarlity betweean the
authentication feature point data and the refexence faature
point data. On the basis of the similarlity, the decision
section 136 judges whether or not the person is true to
produce 3 judgement signal. .!he judgement signal is
supplied tec the display section 151 through the control
section 121. In response to the judgement sigmal, the
display section 151 displays whether or not the pérson is
true. l

By the way, data about the attributes of ths pexrsen
are recorded on the IC eard 143. The data may be entered
£rom the operation input section 141.

In the perscnal identity authentication device, the
operation input section 141 and the IC card information
input section 142 azre collectively used as an input section.
Altezxnatively, the IC card information input section 142
may be omitted. Necessary information may be supplied from
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the cpération input section 141. With respect to the
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refarance feature point data about the person, the data
reference feature po:i.:nt data is read out of the fingarprint
register section 134. Furthermore, the fingerprint image
input section 110 and the IC card input section 142 may be
incozpozatéd into the opexation input section 141 or into
the CPU 120, , _

A control program is recorded in the recording
Dedium 128. The control program is read out of recording
medium 129 to be supplied to the CPU 120. The CPU 120
operates in ac;:ozd;nca with the control program. More
particulaxrly, the CPU 120 carzies out the registxation of
the fingerprint image and the autlientication of the
fingexprint image in accordance with the control przogram as
descxibed in conjuncticn with Figs. 4 and 5.

Rafe;:-ring to Fig. 6, the pezrsonal identity
authentication device may be for use in managing entry into
a room. In the example being illustrated, the personal
identity authentication device is instalieci é.s a small-
sized and wall-mounted personal identity authe#tication
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 operatiocn input section 241. A
fingexrprint image is entezed from the fingerprint image
_input gsaction 210. As deseribed in corijunction with Figs.
4 and 5, the personal identity authentication dewvice 200 .
checks the IC card information, the input information, and
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the fingexprint image in ézde: to manage the open and the
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close of the dooz 260. When the pezson is Judged. to be
true, the person is allowed T entex.

Referring to Fig.. 7 the pezsonal :.d.ent:.ty
authentication device may be used in a terminal. In the
example being illustrated, the £ingerprint ‘personal
identity authentication device is incorporated in a
terminal 300 such as an ATM of a financial imstitution,
Requisite items are entered from the operation input
section 341. Instead of entry of a code mumbaer, the IC
card 343 is inserted intc the IC card insertion slot .342a.
A finger is placed on the finge:p:int image input section
310 accoxding to instructions from the display section 351.
The identity is vexified as described above.

. Raféri:ing to Fig. B, description will proceed to a
palm print authentication device according to a sacond
exbodiment 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 ix;zaga ig used instead of
a fingerprint image on authenticating an individual. The )
paln print authentication device coumprisas 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 informatien from an IC
card 443 ingerted in an IC card insextion slot 442a. The
palm print authentication device further comprises a

display section 451, an operation input section 441 such as
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:; keyboard, and a CPU 420, The palm image input section

410 has an input surface which increases with the size of
the palm. The palwm print authentication device operates in
a similar manner described in conjunction with Figs. 4 and
5. '

Referring to Fig. 9, description will proceed to a
persconal identify authentication device for xetinas or
irises according to a third embodiment of this invention.
Instead of a fingerpzint image, thé illustrated personal
identify authentication device suthenticates structural
patterns of capillary vessels of retinas ox patterns of
izises. An Individual is authenticated from the stzuctural
patterns of capillary vessels of retinas or features of
patterns of irxrisas.

The perscnal identity authentication device
comprises a CBU 520, a camera 510, an IC cé:d information
input section (not shown), a display section 551, and an
oparation 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 diractly
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
requisita information out of an IC card 543 inserted into
an IC card insartion slot 542a. |

The image ini:ut camera 510 is used instead of the
fingexrprint image input section 110 described in

conjunction with Figs. 4 and 5. The image input camera 510
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supglias the pattern image to the CPU 520. Except that the.
pattern image is used instead of the fingerprint image, the
personal identity authentication device carxzies of the
rogistration and authentication in a similar manner
deaczibed in conjunctiori with Figs. 4 and 5,

Rafarring to Fig. 10, description will proceed to a
personal identity authentication device for a facial shape
according to a fourth embodiment of this invention, In Fig.

| 10, the facial shape is used foz authenticaﬁon instead of
a firgerprint. An Individﬁal is authenticated from
foaturaes of structural elaments extracted from an image of
the facial shapse. 7The personal identity authantication
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 camerxa 6§10 is
disposed in froat of a face 617 to directly take an image
of the shépe of the face 617 and to produce the facial
shape imags.- 'mé IC caxd infzo:mation input section r';éads
requisite information out of an IC card 643 insarted inte
an IC card insertion slot 642a. o~

The shape image input camera 610 is used instead of
the £$.ngerpx:iﬁt image input seection 110 described in
conjunction with Figs. 4 and 5. The shapse image input
camera 610 supplies the facial shape image to the CPU 620.
Except that the facial shape imags is used instead of the
fingerprint image, the pexrscnal identity authentication

device carcies ¢f the registration and authentication in a
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Ra_fe:::ing to Fig. 11, description will proceed to a
personal identity authentication device for a voice print ‘
according to a fifth exzhodiment of this invention. In Fig.
11, the voice print is used for authentication instead of a
- £ingerpzint. Parameters of a frequency distribution are
extracted as an extracted voice print from a voice of
pezson. On carrying out the authentication, the extracted
veice print is compared with a refexence voice print.

= The parsonal identity authentication device
coxprises a CPU 720, a microphone 710, an IC card
infermation input section (not shown), a display section 751,
and an oparation input section 741 such as a keyboard. The
microphone 710 is dispesed in fxont of a face. The
nicrophone 710 receives a to produce voice information.
The IC caxd informaticn input section reads :equisita'
information ocut of an IC card 743 inserted. into an IC card
insertion slot 742a. The CPU 720 produces the parametexs
forn the wveoice information.

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

While this invention has thus far been described in
conjunction with the preferred embodiments thereof, it will
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this invention into practice in various other manmners,
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WHAT IS CLAIMED IS: )

1. A method of registerxing original information for
personal identity authestication, said original information
being used as a reference for verification-.of an
authentication s'..:bject. comprising:

a first step of extracting a feature point in aunmber
of N froa sajd sutheatication subject to produce first
through N-th feature point data, where N repxesents a
posit¥ve integer which is not less thah three;

a second step ¢f coxparing an a-th feature data with
sach of remaining feattse data to produce levels of
similarities as csincidence degrees in each of said first
through said N-th feature psint data, where n is vaxiable
between 1 and N, both of inciusive; |

a thixd step of calculating a sum degree of said
coincidenca degress in each af said first through said N-th
faature peint data to producs £irst through N~th sum data;
and ' o

a fourth step of selecting a maximum one of said
fixst thicugh said N-th si= data t¢ register, as said
original informatioln, cme of said £irst through sald R-th
feature data that has said gaxizum sum data.

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

a f£ifth step of extracting a feoature point in number
of N fxrom said authenticationa subject to produce £:u:st

through N=th feature points; and
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a sixth step of cozwé:ting said first through said
N-th feature points into f£irst through N~th numexrical
values to produce said first through N-th numerical values
as said first through said N-th feature point data.

3. A method as cl.aimed in Claim 2, wherein said
second step comprises:

a seventh step of comparing said n-th feature data
with each of said -xemain_:‘.ng. feature data to produce levels
of similarities in each of s;ﬁ.d £irst through said N~th
featu%e point data; and

' an eighth step of converting said lewvels into .
numerical levels in each of said fi:aﬁ through said N~-th
faature peint 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 nmathoed as claimed any one of Claims 1 to 3,
wherain said authentication subjact is a paln pr:int. ' )

6. A method as claimed any on.e of Claims 1 to 3,

- wherein said authentzcat;on subject is a wvoics p::.nt.

7. A method as cla:.mad_ any one of Claims 1 to 3,
wherein said authentication subject is a structuxal pattern
of caplllary 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 gaid authentication subject is a facial shape.

10. A personal identity authentication device for
authenticating an authentication subject, cowpzising:

e —
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first méans for extracting a feature point from said
authem-:ication subject to produce extracted feature point
data on authentication, sai&'ﬂ.:st means extracting a
feature point in nusber of N £rom sa:id authentication
subject to produce first through N-th feature point data on
registration, wheére N raepraseats a positive intager which |
is not less than three;

sacond means fox registering a referenca feature
point data therein; )

= ¢thizrd means for comparing said extracted feature
point data with said reference feature point data to judge
whether or not said authentication subject is tzrue on
auvthentication, said th:'.:ci means cogparing an n~th feature
data with each of remaining feature data to pzoduce levels
of similarities as coincidence degrees in each of said
first through said N-th feature point data on registration,
wheze n is variable between 1 and N, both of inclusive; and

fourth means for selecting a.maximum one of said

£irst through said N-th sum data to register, as sa;.d )
.reference feature point data ir said second neans, one of
said fixst through said N-th featurs data that has said
maximum sum data.,

11. A parsonal identity authentication device as
claimed in Clair 10, wherein said sacond means is an IC
card.

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

usad as a reference for verification of an awuthentication
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subject, Wherein sa:ixd. contzol program 'eonp.:':'..sas:

a first procedure of extracting a' feature point in
nunbar of N from said authentication subject to produce
first through N-th feature point data, where N represants a
positive integer which is not less than three;

a second progedure of comparing an n~th feature data
with each of remaining feature data to produce levals of
similarities as coincidence degreas in each of said first
through said N-th feature point data, wherxe n is variable
betwadn 1 and N, both of inclusive;

a third procedure of calculating a sum degree of
said coincidarice deg:ees in each of ‘said fixst th:ough said
N~th feature po:.nt da.'ca to produce first through N-th sum
data; and

. a fourth procedure of selecting a maximum one of
said fizst tﬁ:qugh said N-th sum data teo ragista:., as said
original information, ona of said first through said N~-th

feature data that has said maximom sum data.
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