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DESCRI PTI ON  APPARATUS FOR | NPUTTI NG BI OVETRI CAL
FEATURE 5 Techni cal Field The present invention
relates to a bionetrical feature inputting apparatus
to authenticate a person. 10 Background Art In
recent years, in acconpaninment with advancenent of
an information system the |eakage of personal

i nformati on and the spoofing of a different person
in a transaction on a network have becone 15
problematic. In order to prevent these problens, an
apparatus i s devel opedDERBSRIMPUION features peculiar
to a person and authenticates the person. Al so, a
smal l er size and | ower price of an information
processi ng apparatus represented by a nobil e phone
has APPSSEART UGy HARJIINERT TLNF oFEPH I@%&tﬁﬁﬁTURE
inputting apparatus is also required to be

m niaturi zed and cheapened. Mreover, the persona
aut henti cation based op t.he Di nehr'cal features is
used for settlenent TGF c??@ dLy use of a

credit eald., 225R00 {1 7ehaR &y Qkaher: graci sion

rrcal fea?ure i nput apparatus I's

bibRAG¥iriath MOFR 3N E0E Gt i Rgdapplaxr SU08l o
aut henticate the person under any - 2 - situation.
authewndgnidabnal by pehsent.ype of the bionmetrical feature
i nput apparatus for personal authentication is

Background Art

In recent years, in accompaniment with
advancement of an information system, the leakage of
personal information and the spoofing of a different
person in a transaction on a network have becone
problematic. In order to prevent these problems, an
apparatus is developed that inputs features peculiar
to a person and authenticates the person. BAlso, a
smaller size and lower price of an information
processing apparatus represented by a mobile phone has
been advanced, and a biometrical feature inputting
apparatus is also required to be miniaturlzed and
cheapened. Moreover, the personal authentication
based on the biometrical features 1s used for

settlement of transaction by use of a credift card.

For this reason, a higher precision of the biometrical

feature input apparatus is required more and more, in

order to surely authenticate the person under any
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represented by an apparatus for reading a fingerprint
5 that is the pattern of a skin of a fingertip. The
fingerprint is not sanme between all people and never
changed in one's life. Especially, this is researched
in police and justice fields and used for the
personal authentication of a high precision. 10 For
exanpl e, as described in Patent No. 3045629 and US
Pat ent No. 6381347, a nethod df using a total
reflection critical angle of a fiber optic plate and

5@ SoKLs wWdely used as a fingerprint input
apparatus. The conventional fingerprint input 15

appar at ¢soritehtusasalbg,t athels refbectiontoei biigaietrical
angle of the prismw Il be described with reference
fepdUIR gl npUtTHRPBRIEALIDY HPT aPRitfRals adifdi@nbycation 1=

re?%ﬁgéﬂgg at & Peht gpR A a L8 %@ﬂ“réﬁ&@ﬂ%iﬁmfﬂﬁ@ékprlnt
Zdimensi o

nal® i mage Sensor 107 are arranged in a

theitr eicd | PReOdwgenal oo & gkiamof anefifqexft Appri ﬂme
105. A light beam 101 is inputted froma portion of
finge fpniek timtnet ﬁ@‘ftma roesesst & thPer® ot i 3tk e

108 hay f d
chfkggsq”c}LgLﬁ? RESAS LhiE e hERECE RS Lt SRE By d T nRy SgF ched
énﬁﬂcﬁdﬁ%é? ?%E@ gﬂi Sukdd FHcpel Mhe persgonal
y reflecte

on the prism plane

au%@x%n@IcQQ&%n net ar Hikh apriekd sirdism pl ane 109 and
does not arrive - 3 at the 2-di nensional inmage

sensor Fiyr Ewamyel ®f hes d&ﬁﬁﬁlbhdgﬁﬁr%@ﬁﬁﬂilﬂﬁex
303@4%%2&%&d&0%2€ag§ntv\tﬁé{eé of %gstl%eé‘ '?,!(I a & dtﬁgg olg using a
total reflection c¢ritical angle of a fiber optic plate
and a prism is widely used as a fingerprint input
apparatus. The conventional fingerprint input
apparatus that uses the total reflectlon critical
angle of the prism will be described with reference to
Fig. 1. The skin 104 of a finger is shown by
enlarging the pattern of the skin. A lens 106 and a
2-dimensional image sensor 107 are arranged in a
direction orthogonal to a prism plane 109 of a prism
105, A light beam 101 is inputted from a portion of
the finger that is not in contact with the prism to a
prism plane 108 having the refractive index more than
1,4 from the air layer having the refractive index of
1.0 into a prism plane 108, This is largely refracted
and totally reflected on the prism plane 109, or does

not arrive at the prism plane 109 and does not arrive
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prismglass. Thus, a |ight beam 102 emtted froma 5
portion of the finger with which the skinis in
contact is inputted to the |l ens 106 w thout arriving
at the total reflection angle on the prism plane 109,
because the refractive angle of the prism plane 108
becones snal |, and generates an i nage through the
l ens 10 106 and arrives at the two-di nensional inage
sensor 107. In this way, the §ingerprint patternis
obtained depending on whether or not a

ncav. / t f..t skip.s a "
ot R APRERRCGR L nd e o B8R, 7R, Pt 3 TBemen

haﬁent act e W bIF et PorbSndldx Hovevers s t hhe ednvensrondlter
|ngerpr|nt i nput apparatus wuses an optical part

ont hate iskeapemnsi vehangKiar genr fattiechi di eflostsedt @ hghat of a

mniaturization and | ower price of ~ the apparatus. In
Préfderdkastrt alhuthe #i kst iBaemod &F ehetigg from a

PortaBTbE Ehguaerngea Hadr onit B0 e ah, PLePeRce
coRtaTI £s Eﬁ Hr%omehéaP@H§EYW§ w@@%dﬂ@nakkﬁming

partial 1 nmages .the fingerprint of e finger

atobh@ rwtmem:eafieﬁgebn sanypyed oanotlaefpmrgmrphanes 109,
image is re-assenbled, and is disclosed in Japanese

be Calg eOpeine Paedita AppViec andhe (98- Ahei eenlsm) whype 108
LA TR DA MR RN R
Lof g FEPTLBES BRS oho YGRS b1 O
107. 1In this way, the fingerprlnt pattern is obtained
depending on whether or not a c¢oncave/convex section
pattern of the skin such as the fingerprint of the
finger is brought into contact with-the prism,
However, this conventional fingerprint input apparatus
uses an optical part that is expensive and large,
which disturbed the miniaturization and lower price of
the apparatus.

In order to attain the miniaturlzation of the
fingerprint input'apparatue, a technigue is proposed
that uses a quasi l-dimensional sensor using a

pressure, temperature and capacitance, and then links

‘partial images of the fingerprint of the finger

obtained when a finger is moved and a fingerprint
image 1s re-assembled, and is disclosed in Japanese
Laid Open Patent Application (JP-A-Heisei 10-81769 and
JP-P2001-1551374). The technigue that uses a 1-
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speci al nmechanismto obtain the speed in the

direction 5 in which the finger is noved. In order to

omt a special nechanism a technique proposed in

Japanese Laid Open Patent Application (JP-A-Heise

10-91769) reconfigures the partial inmages based on

the simlarity between the inmages on

neta-| -di mensional 10 several ,lines. An inage

reconfiguration exanple of the® fingerprint in this

method will be described below with reference to
dimieyssionadnds @BSOAs adrd i mayesofe ar efAnderr o, and then

artial images |1,tq In are ohtai ned when e .
L ORE SHodear Lind STRAPER i 11 of CPngebTgPl” in a
t DY LTl LOR T ROBBNAL | AlublBYRY, OPH18 LRCAR! LAY Athe

I ngerprint 1 nage 2 1s obtained. However, in this
spret fwll, mesishoiem digst 2 3A dite 38pewderin hehei sjgrection

s sjomﬂ§ noved with respect to the inggin speed  of
ing wivighnddre fhagdeverinpioBeGres i dor HEL PRt 2

partial _ i es _adj acent .eac r., d: L h

sﬁﬁﬁﬁﬁ@nFeéﬁ%ﬁksméiﬂf%ﬁ?%glagékééggﬂﬁégu %.%&Hﬁﬂese
b N L pg i ' e ~ASHleONE § udional 1y69)

Lag'g%e dgia %%dté%?s?%?{le%aaﬂg%si%y% if the finger is
reddort f getrers 25heher rthea ]l migane speadedawshbhe in

Figs. 4A and 4B, the |ost inmge appears between the
sipdridmi tyndpsween ttdie ninages oy PeddTA T¢§imensional

contracted and distorted - 5 such as a fingerprint
seV@dFel 30209% this way, this conventional exanple

Lo vont R, RS Do B ng e of che
fingerprint in this method will be described below
with reference to Figs. 2A and 2B. As an image of a
finger 301, partial images Il to In are obtained when
the finger is moved. The similar partial images are
removed from those partial images, and a reconfigured
fingerprint image 302 is obtained. However, in this
method, as shown in Figs. 3A and 3B, when the finger
is slowly moved with respect to the imaging speed of a
sensor, the overlap becomes wide between the partial
images adjacent to each other, and the judgment of the
similarity becomes difficult. Also, an obtained
fingerprint image 303 is longitudinally extended and
distorted. Oppositely, if the finger is slid faster
than the imaging speed, as shown in Figs. 4A& and 4B,
the lost image appears between the partial images Il

to In, and longitudinally contracted and distorted
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based on the bionetrical feature is hard to attain,
if 5 dermatitis cause the skin to be partially
peeled, in addition to the foregoing problens. Under
such an environnent, a non-contact fingerprint
detection apparatus is proposed in, for exanple,
Japanese Laid Open Patent Application (JP 10
P2003- 85538A). According to this non-contact method,
even in the finger that is rard To read because of
difficulty in contact of the skin peeling portion in
sudie aet bod inyehpeintheihagegd@dyy. comath iiss wasumbdls
its image i.s obtained . if a portion of the str c% re
copyenkigBadn e XRIR L AR T AgPEPRL ek ﬁnpéﬁlve?ﬁ i §e

fiﬁé%fﬁﬁ}p%{§%$ggéi%%%#ioﬁheﬂgﬁgfgggﬁfﬁa% gbgnticatien

e I'Af FUence

badANUen ORKEN S, KB £ 1SW{ PCleRUGY #5138 Wlr @ L8 Mttain, if
state. In this conventional exanple, a light is 20

deirnpit i etist ediheef thgerslaiw scatdterparicisildey t peeled, in
finger, and emssion light is emtted fromthe finger
adgd bignete tthe | RRdewringt predienme skin. In the

of the FTIRIEE peUit RBoReY F BPRGRE  db BAP STt hEs
i FRH LR LB e et 20 pRopided it eor
exbmpdas pr @b ainte H8t 2iaiel. opent Pat ey, Appliitstioh (JP-

conventi onal exanple, even when an epiderm s horny
P2D&er8 553 8R0i.ppdcantddngppec tbd st arehecedrtaettingthod,
ev%nggrlggpgfggéga%%gg fgtﬁgya égd%%%1eg%é¥u%% of
difficulty in contact of the skin peeling portion in
the mathod in which the foregoing contacdt is assumed,
its image is obtained if a portion of the structure
inside the skin resulting in a skin pattern is stored,
Also, because of the non-contact, it is difficult to
receive the influence of the state change on the skin
surface such as a wet or dry state.

In this conventional example, a light is
inputted to the finger and scattered inside the
finger, and emission light is emitted from the finger
to reflect the inner structure of the skin. In the
thus-obtained fingerprint image, the concave section
of the fingerprint becomes a bright region, and the
convex section becomes a dark region, and the bright
and dark image having the same shape as the

fingerprint is obtained. 1In this way, in this
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wet or dry state of an epiderms if the structure of

a 5 cutis serving as a cutis pattern of the

fingerprint is stored. However, in case of the

fingerprint detecting apparatus described in

Japanese Laid Open Patent Application

(JP-P2003-85538A), unless a space is provided

bet ween the finger and an image form ng 10 system so

as to acconplish the non- conmt &t~ between them an

i nt ended i mage cannot be obtained. Also, a frane for
colivd gl 6ha If idgenpile r egpénedhieromnt hep idecoss 5t pogMmy

adjusting a focus, which disturbs the operabilit%. .
layet the stmimpedzandreebpre Sparipudha daFagtitis,

e S o4 SERHIRAG LR Seen ¥ e e
T 48T U S pHIBR a0l Hltove of o

cullki Serbaeqy evenai fouthies i paetestr ustutkeoffihgez@®rint is
finger causes the |ight quantit% emtted fromthe - .
stokiad. siidwevam bénckasfedf Fohet Hikngeapanintngetecting

fingerprint image of excellent contrast .canno
appna Hes Beadelpsct iigh YAPRARSE ﬁn%lakioﬁ“f% gé?%a’ﬁy
Str. d, . becaus fr Al e | ce t i
BB B oot o 200 o et r 1 N LEER B [ fRacE, 1
proditid §28ehwdeh CRENY APParakE 4Rt imdyps Aorming
physi cal absol ute val ue and a change anmount 7 such
syaten | ghts ano eheciomipl 1 6Bl thea roescondaqt between

capacitance-and a tenperature, .is varjous|
theovel apednterviedx dHH ¥€ gappﬁd‘eflmiﬁb%i ¢d. Also, a

Frage égsgf§f£8p%ﬁgjfinger is required from the
necessity of adjusting a focus, which disturbs the
operability and the miniaturization of the apparatus.
Also, the image forming optical system is required,
which makes the apparatus larger. Also, the finger
and the image forming system are separated, so that
light emitted from the skin surface 1is scattered on
the skin surface even if the inner structure of the |
finger causes the light quantity emitted from the skin
surface toc be changed. For this reason, the
fingerprint image of excellent contrast cannot be
obtained in the portion in which the skin is actually
stripped, because of an adverse influence to the image
forming system due to the separation.

For this réason, a reading apparatus that

uses a physical absolute value and & change amount
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i n Japanese patent No. 3150126 by the inventor of
this 5 application, in which a 2-di nensi onal inmge
sensor is provided closely to the finger, and the
scattered em ssion light fromthe finger is imged
through a transparent protection cover made of gl ass
by the 2- dinensional inmage sensor, to obtain a
fingerprint 10 image in which ?hg concave section of
the fingerprint is a dark region and the convex
section is a bright region. This conventiona
sugtanpt eai & irth i, t 8y RGBT ML intdueBc P RS EHES, 2

t | [ t h t he , wet ; t at
cORRET FRREF A Ro LI hAF LES fai e f BARALT §npe gl oped.

Fd?”g§%ﬁ.&ﬁ%ﬂ%:£§€§%5§%%%EZEnﬁE@S%%BQﬂHEﬁ§U&%’ﬁf&posed

tenpera and t tota
i efdpshber ydtéael Mngl glsand atbwi the tireventor of this
m niaturization and | ow price of the apparatus.
apigdvievet i onhi sin eybiicds a ha-dimgen Pianadngifongr Sfdger is
20 sensor, and al though an.opti cal Sésg:% such %s & q
Prioghite s CLoRRAY, tPnd e  ABO S mi 2RGr i i DREENE
l.Qwer ... Pk i f r at . ob d
emi ¥ FlpuCiihe| £HYE IO LHAGH SO PR A Centlotn

ErARME P £REHON pUoIPe BRAQE 00663 EAmad oPesedlhysshpy the 2-

inventor of 'this r 25 application, the image of high
diomrg bshadarneg&ENs eotd @xr ned cbyolopa i makl f ey espimigrt

the refractive index of the transparent protecgtion .
imggigerin AMBA.Ch hehPaIONFRY Sa SEGIGE Pr Pt Tagélngerprint
P SAEE L S8 086, EPRAE ke o] (£ B, priane
reBleN thes conventional example is hard to receive
the influence of the external environment such as the
wet or dry state of the finger and the external
disturbance light, as compared with the sensgor that
uses the pressure, the temperature, the capacitance
and the total reflection critical angle, and attains
the miniaturization and low price of the apparatus.
However, this requires the large 2-dimensional image
gensor, and although an optical system such as & lens
is removed, the further minlaturization and lower
price of the apparatus are obstructed. Also, as
described in Japanese Lald Open Patent Application
(JP-P2003-006627A) proposed by the inventor of this
application, the image of high contrast can be

obtained by optimally selecting the refractive index

of the transparent protection cover.
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skin and a sensor protection film is pointed out in

5 Japanese Laid Open Patent Application (JP-P2003-

006627A) proposed by the inventor of this

application. On the other hand, the scattered

em ssion light from the finger obviously reflects

the structure inside the finger, because the |ight

is once inputted into the 10 finger. Thus, in the

fingerprint input apparatus- d&cording to Japanese

pat ent No. 3150126 proposed by the inventor of this

appl i catypdly, A+ 6@ 1Al P SHRlde 41 pOagRpEidet deddgg

apparatus 1s attained in which an optical inage )
obtarmidy System i scattmrsmld éhdesidre 15ghinefrom a finger

structure of the skin of the finger is refleﬁéeg i
greednl ¥y ndepenssh-ebnti@ ovbfasy hhiehiOfe RRFHeEP 11S

tripped, which i int ed, out . L aj ;
Skb3 I ABpRASRT b E oS A50bS g3y T Ro bt et 1n
Te BRI 25 DR b eler Doappatu coly Taerr2003-
0086 MENShRBYods@UBy eSO npeataiede £l hdls) appldtantion.

Is selected to increase the contrast between_the
onbthghto theromandy r sbgoratagtes acheepbAvdr ekl ghik Jfrom

the fingerprint in contact wth the tyransparent.cqu
thﬁn@%ﬂﬁﬁHaPkaﬂpﬁégi&éﬁ%?$%§mﬁﬁﬁn@£F8% r%oﬁ%%ﬁ§e the

1 hR3% ) s,k t 4Gty @S5 despd bednbnrlananeseo the
flfgiedf 'Q?%ﬁcﬁgtse%ntfﬁﬁpgﬁigc%?i Jé% ZSS‘E% %889 0066274),
£ihBed Nflmense af thge- fAndefpeshiton mpdtr efomctratns

on the boundary beconmes strong so that a |ight
acconpbinegt treflaguaneget lve2 s&nh Nety utl 8P4 2 doreposed by

small. As a result, it is_difficult .
the inventor of this application, a certain small
fingerprint detecting apparatus is attained in which
an optical image forming system is removed. Also, the
inner structure of the skin of the finger is reflected
even in the non-contact portion in which the skin is
stripped, which is pointed out in Japanese Laid Open
Patent Application (JP-P2003-85538A). However, when
the refractive index of the transparent cover existing
between the fingerprint and the 2-dimensional image
sensor provided c¢losely thereto is selected to
increase the contrast between the bright region
corresponding to the convex section of the fingerprint
in contact with the transparent cover and the dark
region corresponding to the concave that is not in

contact, as described in Japanese Laid Open Patent

Application (JP-P 2003-006627A), the influence of the
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to obtain the contrast of the fingerprint inmage which
5 reflects the skin structure originally appearing in
the portion in which the skin is stripped. This
problemis especially severe when a dynam c range of
the i mage sensor cannot be w dely set. \Wen the non-
contact state is kept, there is no influence on the
10 boundary. However, it is inpossible to keep the
non- contact state in a constaft —di stance fromthe
finger having a curvature to the 2-di nensional inmage

r rl%£iona%dt;:le%r§3!c$@i@hfBlrﬁlﬂﬁetboﬂbicﬁlﬂythecomes
stable fingerprint inmage. 15 On the other hand, as .
stidtendg npot tdppar at As gift  ¢omplinoset r refll gakhinge the skin

existing on the finger,_a fechni

Sﬁﬂn¢ﬁ%rﬁc&ﬁ¢Eﬂ§5bﬁﬂﬁ¢¥essﬁﬁ &ﬁqueﬁigH %?f}%ggéfficult
tx$?ﬁg%$%gf %%g%%gﬁ?%é%pégugﬂéaff?ﬁg@ﬂffﬁk_iﬁf which

t'0 practrcal use in

re G0t sY §HS - FFSS§6¥J@fﬁﬁ% useSgihe 1absoippeariofg in

near-infrare ht by bl ood and reads a thick bl ood
theegsettpatt eim whdletastei sk ithi 55i s tavi ppetti calhds

of the technique of an optical CT (Conputer |, £
priduioemapisy e se adeliyy r seEarEh SRR EhdViRPLC range o

nanely, 25 the technique.to_pe m 0- £dimn, -
ChEoIREE SRBGTatRPTAE a0 WEe DEay & udrhsh| thg nom
S f e 0\ N efat icef rexk etgh
cofeET ey L et P R T e o oPe
bdﬂr&i‘érghat Howevassed # hi ughpldmes ibbgert carke epi theal non~

fromthe cushion of the finger on the opposite sige
cobdnones sdartle dim tao constant distance trom the ifinger
having a curvature to the 2-dimengional image sensor,
and it is also difficult to obtain the stable
fingerprint image. 7
on the other hand, as the input apparatus of

the biometrical feature existing on the finger, a

technique for authenticating a blood vessel pattern on
a finger base side below a first knuckle in addition
to the fingerprint pattern is put to practical use in
recent years.- This technique uses the absorption of
near-infrared light by blood and reads a thick blood
vessel pattern such as vein. This is an application
of the technique of an optical CT (Computer
Tomography) earnestly researched in the 1980s, namely,
the technique to perform a gso~called conmputer
tonography of a living body by using light harmless
for the living body. When the near~-infrared light is
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t he absorption of the near-infrared Iight by the
blood 5 in the bl ood vessel, and the bl ood vesse
imge is consequently obtained. For exanple, as

di scl osed in Japanese Laid open Patent Application
(JP-P2001- 155137A), if this image can be read
together with the fingerprint pattern, this serves
as the supplenment for 10 the fingerprint information
or becones an effective infonmat+on source on
whether or not it is the living body, and this is

em+£&§§'gfgae§gg%%ugﬂbn?é?§$9d ehe? 1 5QHE QL is

he " ef ve information anpbunt of

paééabhectbfeﬁéth,%@l FRakled’ and byditteddy feoal |tEret Bughion
those of various fingerprints, and this is chan ed

odeEetﬁnmggrtmnﬂﬁhesup@qgﬁtﬁnaﬁﬁ&|Qm0§ﬂ£ﬁa %?k due to
bl ood clot, and_a, bl ood press
thehab S FREL PR RE WhREn e Frasad FROBE. Yp/thE pLocd
2 ustlce eyl a i
ing fn‘g‘ %er?ﬂfj e(/era%%ﬁgﬁg%dblﬂ%o?neégggle?e%?%g?he ©

Go kpale ,preci dierlicsedt in
coﬁ?%ﬁﬂéﬂmlgkgyﬁéiﬁ¥d nmplogt atka p

and remains as a future research

Ja{ame@fé Lafds@psik nPhient tZpphé cartobes all JETHARRds
aid en 25 Patent Application (JP- 2003 538A%£ ?f'the
15503 70N bBntdois f LngepGan Ber EQFJntAFEIT sV E

flﬁé?f%%%z'vim a%“ai:‘%n?i&;ife” Sefues ?a?%ﬁ%h | Al 8hent cox
en Ao St 0% phepsamer el efcoct e
1n§8§ddﬁﬁGhnb@uﬁ¢éabhomhﬁther or not it is the living
body, and this is effective as the judging method of a
spurious finger.

However, the effective information amount of
the blood vessel pattern is typically smaller than
those of various fingerprints, and this is changed due
to any trouble such as a nutrition state, a blood
clot, and a blood pressure. As compared with the
fingerprint which is mainly used in the police and
justice fields because there is no sanme fingerprint
and never changed in one’s life and the research is
already completed, that precision is not still
checked, and remains as a future research subjgct.
Also, similarly to the proposal (Japanese Laid Open
Patent Application (JP-P2003-85538A)) of the non-
contact fingerprint detection apparatus, a Space is

required between the fingerprint and the image forming



10

15

20

25

the apparatus. Also, only a capillary vessel exists 5
ina fingertip, and the pattern of the capillary
vessel cannot be read by the foregoing nethod. The
readabl e vein bl ood vessel is |ocated on the finger
base side below the first knuckle. Thus, that portion
must be read by a small optical systemin addition to
10 the fingerprint pattern of tfe fingertip above the
first knuckle. . In relation to the f or egoi ng
explanation, a fingerprint detection nethod is

syditend oseddi = Japamesd o of #xdpan e eh NGRH | Lat reguired

(JP- A- Hei sei 5-168610 5 Thi.s finger rlnt detgGthon
£rewy Hote oh eCie ThhYe Rt &%HEE%&%@? 8§ Upti C rGLtCn

b HEHGHE | P SNPGRSt Loty t”@;L‘EEPﬁé"ﬁ‘?ﬁ%fﬁﬁﬁﬁgﬁ >

thd B ﬂaelusfl NGel b, NorANg a Cahpullal @8yt hesabt hi aed sts
in prlnt I mage to detect 20 the fingerprint, A

inswr foeg e enyigy at and dfhe hpatmem mef tHemapt b any
advance and stored as a ther i mage data ﬁng th%he

velsisght Qﬁn§QMnh$eﬁ§ﬁﬁlb¥athPe Qﬁﬁg 1g6 Gt

regbs { tlogn\?vg{ ge‘,ﬁ?%ng% 1%9&9@95 Ing\:ﬁgeflnger

substances uded in

ba%@agiﬁgeb%Wdﬁ Eﬁ@p@¥¥§t'§nﬂﬂﬁléd tohutshe tsipeti pertion

certa me, and the em ssion light is then
muett bdhechemey ahusamaill t dptiped newstem 1Pn addiddeon to
at that tinme is neasured to obtain a thermal Mage,
th@mﬂnnghépnnnhnpamMQﬁﬁd@fat@ﬁcﬁlﬁﬁﬁﬂﬁiﬂlﬁhpv €

first knuckle. .
In relation to the foregoing explanation, a
fingerprint detection method is disclosed in Japanese

Laid Open Patent Application (JP-A-Heisei 5-168610) .

This fingerprint detection method of the conventional

egxample is an optical fingerprint detecting method in
which a light is emitted from a light source to a
specimen including a potential fingerprint and
caleulates the obtained fingerprint image to detect
the fingerprint. A surface temperature of the
specimen is measured in advance and stored as a
thermal image data, and the light of a wavelength in a
region in which the absorption property is changed
depending on the amount of water or organic substances
included in the fingerprint component is emitted to
the zpecimen for a certain time, and the emission

light is then cut. The temperature of the specimen
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em ssion that is prelimnarily measured and stored
and the thermal inmage data after the |light em ssion
are 5 converted into electronic signals, a difference
in a 2-dinmensional tenperature distributionis
cal cul ated, and an inmge obtained as the cal cul ated
result is displayed, to specify the location of a
fingerprint ridge section. 10 Also, a fingerprint
i nformati on processing appardtdis-is disclosed in
Japanese Laid Open Patent Application (JP-A-Heise
50185 14363) Fls {1 AECURr ifla chober Y | gBLRGoasSt R rna
apparatus of the conventional technique has a '
imhbRORIAA Dt THRgE Metralonrfaye 18adet gutiag the the light
fingerprint of a targeted person partially and
embpsiical | yhak re apred igdsiar bhvdeessi oy eddangd gtored and

e KB PO gke LR L BBE oo
colf AL 100 BIECEHIIT grimaniyr sz syt 0 «

2-83hldrdd 1 dhRICTHEhPE ravRaes Abkke itanpeonatisngcabeulated,

nmut ual positional displacenments between the plurality
andf aparinayef iokgea pnedt daeges calaorbrtgdcearehtt A&

_relative position data detected Qy the_relative 25 it
dippdiatiash dEPedtrclAYsitdrgkoGAtd aeg? Et &r SARECERM S

.af t he sgnthesis fingerprint inmage as a registration
FLEPRg& T hPMimage for individual identification - 13

- inf o BB N aAlSiGhg@rprRYR PIk Pb rAVditien | palddgssing

appar at us :
apparatus is disclosed in Japanese Laid Open Patent
Application (JP-A-Heisei 10-143663). This fingerprint
information processing apparatus of the conventional
technique has a fingerprint image detector for
detecting the fingerprint of a targeted person
partially and optically. R relative position detector
detects relative positions of a plurality of partial
fingerprint images detected by the fingerprint image
detector. An image synthesizer generates a synthesis

fingerprint image by synthesizing the plurality of

partial fingerprint images while compensating the

mutual positional displacements between the plurality
of partial fingerprint images in accordance with the
relative position data detected by the relative
position detector. A storage unit registers the data
of the synthesis fingerprint image as a registration

fingerprint image for individual identification
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Is disclosed in Japanese Laid Open Patent Application
(JP-P2002-49913A). In this fingerprint authenticating
5 apparatus of the conventional exanple, a optica
sensor region of an optical imge sensor has an
effective inmage region that a scattered light from
inside a finger is converted into an inmage signal;
and a black reference region that no reaction is
taken for 10 light. The blapkl?eterence regi on may be
connected wth a silicon subStrate that serve as a

. main body of the optical imge sensor by a thermally

infomgEdioPe film and this is fornmed by forning an

optical,|ight _ shjeldi £ i]j | 0X§ .

fiImtr%ésgévaff%gggﬁ§%ié#géﬁ%ﬁ%éﬁ%égg%éﬁLéggsratus
is RIPSk10efR engegheRifhser 234Q] dFadsPRtdAMK Bpplendation

of a photo diode of the optical inage sensor before
(TRrBR QbRed A9e3A) ngeln sthpsaddagerphintptdawbhenfigeting

sensor, and a dark current conparator conpares bath
apraRabne Sifgidre. cpmsteRt 2ongl feraRpdegf @ optical

r edet er ni_ned

alue or, mre i,s _detected fr a
senanier SHGRN ,Oh Alngitht PRC GTE: S SRERA B85 e
of £E0LyS! GhAlqd Nrbll AT EhLkvQ [4BHPr oiRf 0Di8RE from
checks and conparés 1t wth a fingerprint database.
inglifdd he dikfgrenge eforivierpeedeatretei and idayal sdguyal; and
nmore is recognized as the conparison result of the

a hbileage sedealencef regpveri bhadetnr ntaped ipmt s taken for

. determi.nes, the fin%%r to be true, onl m&fn the - éﬂ“d
Lighdat urbhe SOLATE| HERCTARRC L REFAHYGRBY] ME (SPARESE e
wit® a 1016634 tsQbstie£heEKat serve as a main body of
the optical image sensor by a thermally conductive
film, and this is formed by forming an optical light
shielding film on a silicon dioxide f£ilm that covers
the optical sensgor region. A black reference region
reader reads a dark current of a photo diode of the
optical image sensor before and after the finger 1is
placed on the optical image sensor, and a dark current
comparator compareg both current signals. When a
difference of a predetermined value or more is
detected from an image signal, a fingerprint checker
acquires the image gignal in the effective image
region and checks and compares it with a fingerprint
database. If the difference of the predetermined
value or more is recognized as the comparison result
of the image signal, a fingerprint determining unit

determines the finger to be true, only when the
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Di sclosure of Invention 5 1t is therefore an object
of the present invention to provide a bionetrica
feature inputting apparatus, which can stably i nput
a bionetrical feature such as a fingerprint of a
finger by using a 1-dinensional or quasi

1-di nensi onal inmage sensor, and 10 has a snmall size
and a low price. Another object of the present
invention is to provide a Dbi trical feature

I nputting apparatus, which can input a bl ood vesse
pattern of a finger ther with a fiqgeégrint

. to%e i e as
feamerer 4 Sofcq RCAORJEF WAdP1E hast AngRENT SPT e dafpRE s
. lowprice. Stjll another object of the present
thg n@%ﬁf‘il%n °"fss£{‘8 ;frr}b?/?gé an el ectroni c equi prent
which has a finger sliding guide to stably input a
bi onetrical feature such as a fingerprint pattern of

the finger by 20; usings@rd- dieMiRiOHBLo quasi

1-di nensional inmage sensor. In an aspect of the

presentI{nyentimeretflee onmebricesd ¢ £athee pneaetitng

apparatus includes a 1- dinensional or quasi
inviemt honsitengh r owdgke sanbéomet vicalndeaBirai AR HARY

t hat keeps a_substantialh Qonstgnt gystanggA@éImut
apray 2 EYfradth e wEat S Ff é&'lQﬁﬁ aft FLRELVE B xel

nit of _the | e I 5¢s4 aty ing &

feqt o R B A T T RGBT T R Rt A by s in
1-Blhdhs30Gh AN & ARG DE PCESTiREBEChhan fiatagki Blemgor, and

1-di nmensi onal or quasi 1-dinensional partia
has a small size and a low price.

Another object of the present invention is to
provide a biometrical feature inputting apparatus,
which can input a blood vessel pattern of a finger
together with a fingerprint pattern of the ﬁinger and
has a small =ize and a low price.

Still another object of the present invention
is to provide an electronic equipment which has a
finger sliding guide to stably input a biometrical
feature such as a fingerprint pattern of the finger by
using a 1-dimensional or quasi l-dimensional image
Sensor.

In an aspect of the present invention, the
biometrical feature inputting apparatus includes a 1~
dimensional or guasi l-dimensional image sensor: a
finger sliding guide that keeps a substantially
constant distance without any contact between a finger

and an effective pixel unit of the image sensor during
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i mages obtained by inmaging an emssion light that is
5 scattered inside the finger and then emtted from
the skin surface of the finger. In another aspect of
the present invention, the bionetrical feature
I nputting apparatus includes a 1-dinensional or
guasi 1-di nensional image sensor; a 10 finger sliding
gui de that keeps a substantially constant distance
wi t hout any contact between_a,fg nger and an
effective pixel unit of the inmge sensor during a
relative notion in whi the finger and the i e
a zehedive anglign dﬁluwﬁgrﬂh@h? ggﬁ?rgceeff%?ger‘ﬁq’?%giﬁ&a ©
15 1 for.a.bl S tie eal i&hefor
se??ﬁﬁe%,qlean%hég’i r?aq‘gg %?o?’i@?ﬁgbggc%te}%nﬁ%%r QIeicsr?)fd ng

118k iHigTENsd pRah sQlo KBS brl gk sENSi-Aimlepat bhall partial
I magesr which are obtai ned by alpernatelxllnaglng as .
indgest olppathal bpgemagdmemsseod Ssign 1aghy sthat 18

scattered 20 inside the finger and then emtte
scatERmednatae dhe ne ImgRer 2AAd %e%%?%%&éft%?m the
i mages,,. an enission.lights that is emtted on the
SK%Ri%Wﬁﬁ?%ﬁeog}%ﬁv%ef#bﬁggf'after the light enitted
fromt hgnura%thékg%ts EECO f p@spedstdioughvidier ion,
y

finger usi ng the 25 i mage sensor during the

thé ehabmest FDERON f ot upachndit st ngarapRér ebtige bhgludes a
for each second partial imge, and thef by ]
1-dineactiongl herplomeisfedsel inpagd onft 1%age Hengors 4

£iRGR508 TOMUnTAIT! BPo el § (he Branetr sar
coh8RbWe dPHhhicd0 without any contact between a finger
and an effective pixel unit of the image sensor during
a relative motion in which the finger and the image
sensor are slid; an upper light source for emitting a
light for a blood vessel pattern to a rear of the
finger; and an image processing section for linking 1-
dimensional or gquasi l-dimensional partial images,
which are obtained by alternately imaging as first
partial images, an emission light that is scattered
inside the finger and then emitted from a skin surface
of the finger and as second partial images, an
emission lights that is emitted on the skin surface of
the finger after the light emitted from the upper
light source is'passed through the finger by using the
image sensor during the relative motion, for each
first partial image and for each second partial image,

and then by extracting the blood vessel image that is
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apparatus, the finger sliding guide nay have a gap 5
i mredi ately over the effective pixel unit of the

i mmge sensor. Preferably, the height of the gap is
10 pmor nore and 200 pmor less, and the width
parallel to the relative notion direction is the
effective pixel length or nore and 2.0 mMmmor less in
the sub scanning 10 direction of the inage sensor.
Al so, an optically transm ssifse-solid body may be
inserted into the gap. Also, the portion innmedi ately

o Q14D AP AEL BELL Bl I ARG APTRRE bcon
: t 15.t L ssiqbl id. The height of th
lm%%l%%%%%? ?gé?;%?g§§gd %géglglsl'o pmeorelmg)re gnd 2Ce)O

pmor | ass.thdl eondveriekbnactéyeuiradenmitthagsolid
is preferred to be nore than 1.1. The refractive
appadetws, t hbe stingeks sflkdhag gidide redyt dajee a gap

., between 1.1 and 1.4. 20 so, the refracti,ye ind of,

1mpgelit & 4Yi QV&reffewe&fﬁb%CBéVﬁoPM% piBif opothe’ image
fr.acti ' b i&htsoffurdhergppefigd red um or

se?%o{)ﬁé‘. be%/lem%g%ggé&q;ndbgéoﬂmghbi 8mat ri ca?I Peat ure "

mo kepwid ngoeppar afrisl eswy, famhéhecondth paml leghtto the

source, which 25 generates the scattered |ight inside
reibg iftegeotbpn alirechdan ghe the mf £eshive RirRd

eyt | RBenan 519 B ket LY B9Vl dhing

4 BRIEIGA SO VA e P BEr ORIGH B eben
transmissible solid body may be inserted into the gap.
Also, the portion immediately over the
effective pixel unit of the image sensor in the finger

sliding guide may be formed of an optically
transmissible solid. The height of the solid body is
preferred to be 10 pm or more and 200 um or less.
Also, the refractive index of the solid is preferred
to be more than 1.1. The refractive index of the
solid ie further preferred to be between 1.1 and 1.4.
ARlso, the refractive index of the solid is preferred
to be more than 2.0. The refractive index of the
solid is further preferred to be between 2.0 and 5.0.
The bicmetrical feature inputting apparatus
may further contain a low light source, which
generates the gcattered light inside the finger by
emitting light to the cushion of the finger from the

vicinity of a reading target portion through the image
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extracting an i mage conponent of a fingerprint pitch

5 froman output image signal of the inmge sensor;

and an automatic gain control circuit for anplifying

the output of the band pass filter. Also, in the

bi onetrical feature inputting apparatus, the inmage

processing section may contain a 10 conpensating

unit for nodifying the distortion of the link

resul tant inmage through the-friegquency anal ysis of a

fingerprint portion. Preferably, the first electronic
sefdiiyprent of the present invention has, imediately

over the 15 effective pixel unit of a 1-dinensiona

or quasiplko di vRBSkdrale tpaga Sehsatura dapeibtumich

a height is 10 umor nore and 200 pmor |ess and a
apphtietws mayshorntiedeine landef pedtane prgsl fichges for

or nore and 2.0 mmor |ess iE t he su_.scannlg t piteh
exbreeding Bt tEPD FRESETEREOPT Fhd" tREFGEE: P

. nger L d QUL eegps ti .

Erohndf P LPLED 4E RElP ol PR ST ER T Y =
an fhngemandet he iof feshtye IPixekcudnd tEof &sheliiageng the

sensor, during the relative notion in which the
outpnferofanthehbanmhgeasendorl bes.slid 25 together. In

the el ectronic equipnent of the present inventi

an opti 8aF9 t3anskeshbrresdicel steatmre | yupytsing

Jdnto,th . l,n th Ny Ll i .
=pRar st “FBe dhaAdE Rronaet Pingshighy he¥ ofitain a
cortp dhiBNSi PFaind't for modifying the distortion of the

link resultant image through the frequency analysis of

a fingerprint portion. .

Preferably, the first electronic eguipment of
the present invention has, immediately over the
effective pixel unit of a l-dimensional or quasi 1-
dimensional image sensor, & gap in which a height is
10 pm or more and 200 pm or less and a width of a
short side ig an effective pixel length or more and
2.0 mm or less in the sub scanning di:ection of the
image sensor, and includes a finger sliding guide that
keeps a substantially censtant distance without any
contact between the finger and the effective pizel
unit of the'image sensor, during the relative motion
in which the finger and the image sensor are slid
togethear.

~ In the electronic equipment of the present

invention, an optically transmissible solid is
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quasi 1-di nensional imge sensor are slid, as well as
5 the finger sliding guide prevents a contact between
the finger and the effective pixel unit of the inage
sensor, a distance between themis kept substantially
constant, which prevents an image from bei ng uncl ear
because of the excessively |ong distance between the
10 finger and the effective pixel unit or prevents
the image from being distortedgbecause of a
variation in the distance. Al so, the em ssion |ight

t ' emtt fr the skin surface of the finger
lnﬁ%%%Féabésﬂ% sggthggh inside the finger can be
stably irRyedel 3 Pyséhe IiTREEnE9BI0T AbFing thes relative
relative notion. Mreover, it is possible to inprove
nottisopr éni sitoixbf thehd impge emd hehenfli-dd feémgapneiator
is generated by 1inking the inmaged 1-di nmensional or
q i 1 rddimpingienal gaagal Siervaﬁg%.argosgﬁ as well as
Desgcyl ption Draw ngs, Fig. 1 i i agr. ow
eng L Bee” G La TR B e a i et e 4 AR A E sty en
th @{hﬁg&ﬁ ald| Bhed TRt 192 THOSe120nind B 8he image
i agraims show ng a conventional 1 nmage
sehenOnf | guidatd tanaet bedtweEngthad hadkeBtarsubséigrankal 1y
showng a r4 - 19 problemwhen a finger is slowy
comperntn Wielckopvenendiml ahndgea gecdapigratpgnunclear

be@?&gg;cf the excessively long distance between the

finger and the effective pixel unit or prevents the
image from being distorted because of a variation in
the distance. Also, the emission light that is
emitted from the skin surface of the finger after
being scattered inside the finger can be stably imaged
by the image gensor during the relative motion.
Moreover, it is possible to improve the precision of
the image of the entire finger that is generated by
linking the imaged 1-dimensional or quasi 1-

dimensional partial images.

Brief Degecription of Drawings
Fig. 1 is a diagram showing a principle of a
conventional optical prism method in which contact is
assumed;
Figs. 2A and 2B are diagrams showing a
conventional image reconfiguration methed;

Figs. 3A and 3B are diagrams showing a
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Figs. 4A and 4B are di agrans show ng a probl em when
the finger is quickly noved in the 5 conventiona

i mage reconfiguration nethod; Figs. 5A and 5B are a
top view and a side sectional view of the

bi onetrical feature inputting apparatus according to
a first enbodi nent of the present invention,
respectively; 10 Fig. 6 is a diagram show ng a
situation in which a fingen_i¥ pushed agai nst a gap
of a finger sliding guide in ﬁe bi ometrical feature

i nputtin apparatus according to the first
pre#&oﬂpnw%@%fatﬁéng&%ﬁtsam iBAveds i gth¢ is a

[ Wi Sit ' ' ich kpger is
cofl P Ib IO e des AL £ ok o UL SR 4 PO

bi onetrigpksf ealiirandnpwt @0 aPRYrAHMS sRWATY Ng to

the first enbodi ment of the present 1nvention; 20
pPrBbd.em8 whem dilagr ddngeoni hg amuickhky nstrauttimetdfe a

skin of the finger; Fig. 9 is a flowhart show ng a
coprgaEsionalaiirtad of raonnf bpisadsson 1 thrd;

the 119 Shnodmaid 38 G4 re BPBsGHeT nodnt i breits
seEkAondPAvangy 10B 8he 3 {ORe L8 ANAFBathHe% inFutt%ng
sectional view of the bionetrical feature inputiing
apBarappar atud pdtngditrg 4 of frsacantb edbadimend £ ot hiche
present 1 nvention;
present invention, respectively:

Fig. 6 is a diagram showing a situation in
which a finger is pushed against a gap of a finger
sliding guide in thé biometrical feature inputting
apparatus according to the first embodiment of the
present inventlion;

Fig. 7 is a diagram showing a situation in
which the finger is moved along the finger sliding
guide of the biometrical feature inputting apparatus
according to the first embodiment of the present
invention;

Fig. 8 is a diagram showing an inner
structure of a skin of the finger;

Fig. 9 is a flowchart showing & process
example of a microprocessor in the biometrical feature
inputting apparatus according te the first embodiment
of the present invention;

Figs, 10A and 10B are a top view and a side

sectional view of the biometrical feature inputting
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Fig. 11 is a diagram show ng an operation of a |ight
source of the bionetrical feature inputting 5
apparatus according to the second enbodi nent of the
present invention; Fig. 12 is a diagramshow ng a
fingerprint imge exanple read by the bionetrica
feature inputting apparatus according to the second
enbodi mrent 10 of the present invention; Fig. 13 is a
di agram showi ng a fingerprint ,image exanpl e inputted
by a fingerprint input apparaggs that uses a
conventional total reflection critical_ angle; 15
apparates sigeesddmd | yosaceesmmd vempasingat of the
bi onetri.cal feature inputting apparatus according to
PLESER rd‘Eﬁ%%ﬁ?ﬁ@nt of the present invention; Figs.

15A and arse; di agr.a -éﬁyg g r gt
bionetri%gg'fggkuég %ngﬁit ngﬁzgﬁgggg$gtg§ig@%%%ﬁ%ﬁgn ot

a tlighe hivscenpaditent bobmlehe i @i esedatwyantimgnitting
Fig. 16 is a graph showng a relation between a

apgont 2 hus ancerdéhdackd vbhendecondaembodpacas of the
solid filmthat exists between a finger and a two 25

PrHSRAE oY hg8 'sensor; Fig. 17 is a di agram
how Cfi ' [ | d_bye :
S OW'Klf&%LngFHéné!dgﬁg&?%ggﬁ&%fﬁgpa %%{ﬁerprlnt

bi ometri‘ca ur e . t1 ng para
imAGfor ik Bgp1G t Fealihiyyl eRBOYIiMY £ r 9k alther 9a eseRt

i nventi on;
inputting apparatus according to the second embodiment
of the present invention;

Fig. 13 igs a diagram showing a fingerpriat
image example inputted by a fingerprint input
apparatus that uses a conventional total reflection
critical anglé;

Fig. 14 is a laterally sectional view of the
biometrical feature inputting apparatus according to a
third embodiment of the present invention;

Figs. 15A and 15B are diagrams sowing an
operation of the biometrical feature inputting
apparatus according to the third embodiment of the
present invention:

Fig. 16 is a graph showing & relation between
a contrast and a refractive index of a transparent
solid f£ilm that exists between a finger and a two-
dimensional image sensor;

Fig. 17 is a diagram showing a fingerprint

image example read by the biometrical feature
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Fig. 18 is a laterally sectional view of the

bi onetrical feature inputting apparatus according to
a b5 fourth enbodi nent of the present invention; Fig.
19 is a laterally sectional view of the bionetrica
feature inputting apparatus according to a fifth
enbodi nent of the present invention; Fig. 20 is a
|aterally sectional view of the 10 biometrica
feature inputting apparatus_acgprding to a sixth
enbodi nent of the present invention; Fig. 21 is a

i ndl howi i nci pl e, wh | |
inGHIGETY  PERF B9 ERe T Gb1 At [ERPUEE Y ThuEPPRGLRenE
ofaﬁﬂﬂiﬂéﬂés@?ﬁpfﬁﬁggnﬁﬁxﬁ?F sixth 15 enbodi ment of the

P

rese Invention together wwth a fingerprint inmge;
Fig. 22fisga figovichast lakkeydlgl @ peecessnagXxaime of the
.a mcroprocessor of the bionetrical feature _
bipmeiinieglafssrbebs doaortt hyot eRver sbxsh apdogddda to a

20 of the present invention; Figs. 23A and 23B are
£olir it SRDRIMSHL a0 Rl BERSEN AL f ARSI for a

spiral _fginger pyi ntg i 1E@§izﬁ;1§ﬁ7§téh%%iéz‘?§‘%“ﬁew of the

I nputting "apparatus accor o0 the 'six

bighkediienl eedtherer apgnitt MENixBEr2buls Gecdddiand to a
24B are di agrans showing a inmge conpensati ng net hod
fifoh adipodifmengerefi tthd rpreéebenlti dmeventdloreature
i nputting apparatus according - 22 to the_sixth

enbodi mEAI of 2Phd Spraeskaten i BRCLimqpaloy ey of the
bigﬁg f¥§%.n%é%éﬁ@gei%%urkfﬂahapparatus according to a
sixth embodiment of the present invention;

Fig, 21 1s a diagram showing a principle when
a blood vessel image is read by the biometrical
feature inputting apparatus according to the sixth
embodiment of the present invention together with a
fingerprint image;

Fig. 22 is a flowchart showing a process
example of a micrOprocessor'of the biometrical feature
inputting apparatus according to the sixth embodiment
of the present invention;

Figs., 23A and 23B are diagrams showing a
image compensating method for a spiral fingerprint in
the biometrical feature inputting apparatus according
to the sixth embodiment of the present invention;

Figs. 24A and 24B are diagrams showing a
image compensating method for a hoof fingerprint in

the biometrical feature inputting apparatus according
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fingerprint; and Fig. 26 is a flowhart show ng a
process 5 exanple of a m croprocessor of the

bi onetrical feature inputting apparatus according to
a seventh enbodi nent of the present invention. Best
Mode for Carrying Qut the Invention 10 Hereinafter,
the bionetrical feature inputting apparatus
according to the present invention wll be described
in detail with reference to-th22 attached draw ngs.
15 [First Enbodi nent) Figs. 5A and 5B are views

toShay ng;i ke e%lﬁHHE.EdeQ‘?E & eatiee d WYL HIENG BPEATAMS;

according to e first enbodi nent of the present

i nventi dhig W eB irefsredes tshéwgag A singp8B,of han arch

bi ometrical feature 20 inputting apparatus according
leQW%PMt agfbodi ment i ncludes a 1-di menS| onal or

| fi | idi
33?32 3Ky 26 1 duBhowSHARhor Rondn & "ok 24 €589
exg& é*bfnﬁemfﬁfb% %?%@%Bglgﬁf 'Hfoﬂé%%l&ﬁ&tﬁbature

I'S I mge sens converter

inpoMeidd Nngpda rdieh 89 aRiti ki i alggnal @fsev@numagabodlment
sensor 5 into a digital signal, and a mi croprocessor

ofgther roaseolt iigvehdliamgi ng 23 (operation) timng

of the imge sensor 5 and perform ng an inmagi ng

process on the digital signal outputted fromthe A/D

converter 7 The 1-di nensional inmage sensor 5 is an

i mage Best Mode For Carrying Qut the Invention

Hereinafter, the biometrical feature

inputting apparatus according to the present invention
will be described in detail with reference to the

attached drawings.

[First Embodiment)

Figs. 5A and 5B are views showing the
biometrical feature inputting apparatus according to
the first embodiment of the present invention. With
reference to Figs. 5A and 5B, the biometrical feature
inputting apparatus according to the first embodiment
includes a l-dimensional or gquasi l-dimensional image
sensor 5, a finger sliding guide 3 provided in such a
manner that a gap 2 is located immediately above an
effective pixel unit 1 on this image sensor 5, an A/D
converter 7 fer converting an analog output signal of
the image sensor 5 into a digital signal, and a

microprocessor 8§ for controlling the imaging
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5 sensor for one line, and the quasi 1-di nensiona

i mage sensor 5 is a rectangular inmage sensor of
about 2 to 20 lines. Wien a ridge section interval
in the fingerprint pattern is about 0.2 to 0.5 mmin
case of an adult, and it is about 0.1 nmor less in
case of a 10 child and a |ady, the fingerprint as the
bi onetrical feature of the finger can be read. A
pitch between [light receiving-glements is desired to
be about 20 to 50 pm When the wi dth and roundness

of the finger are considered and the |at raI&N dth

(0B rafcan 5t ifiing 18T adimebmBgend °4 %t Bc £
ef.fective portion,.and the li.n f ns

pegFoFTing BN e for P o T A1 951350 8 gt

oué%%tatréc@nﬁfgmt@:hfé”é:f}'bh%méktér di.nmensi onal i mage
S

nsor, a rectangular inmage of 15.15 mmin a |ateral

directi ghearid-didbnamdomad A6nd @ngsendiomal > di eedttt ohage:

is obtained one tine. The inmage sensor 5 can be .
senopred Dy eBeng lmovosndodhanduapit yedpReRfl ORAG tnade

this density and size can be . suffici |y eproduceds
59%§°l§sg’eo’fsa¥c5r‘3fz&ﬁn9}}§@g‘? a*lgagecisreghl téghn% que.'e' 2 to

T es syf ;i 88t 523 | th¥elwLRNiBE the
2002?% %'g'd g'@{%%néi g&ﬁ‘% fie fact that the | mage

£i86BYYr jack ughky essedikn abonteo Garey &0 . bsmi0 pm omse of
| ess. - 24 The finger sliding guide 3 is placed
anbetinddn, andi dgerist ahowthel i hngd $ehsbess dd tfagea of a

o EL 5t 010 bt RREN 1 HelF1 Agare 9T Brd e o FEE VO BEREL 2l
feature of the finger can be read. A pitch between
light receiving elements is desired to be about 20 to
50 pm. When the width and roundness of the finger are
considered and the lateral width of about 15 mm is
assumed to be a contact effective portion, and the 12
lines of the sensors of 512 dots per one line in the
interval of 29.6 pm are arranged to form the quasi 1-
dimensional image sensor, a rectangular image of 15,15
mm in a lateral direction and 0.35 mm in &
longitudinal direction is obtained one time. The
image sensor 5 can be formed by using a CMOS, CCD and
TFT technigue, and thisg density and size can be
gufficiently produced by use of a current integrated
circuit technigue. The necessary sufficient
sensitivity can be obtained by considering the fact
that the image sensor actually used in a video camera

ig 10 pm or less.
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5 unit 1 of the inmage sensor 5, when the fingerprint
pattern is imaged while the finger 4 and the inmge
sensor 5 are relatively noved. In the first

enbodi nent, the finger sliding guide 3 is nade of
opaque material, and attached to a housing (not
shown) 10 dedicated to the bionetrical feature

i nputting apparatus or attached to the housing of an
el ectronic equi prment such as npbi | e phone and a
personal conputer. The finger sliding guide 3 forns

a part of the housing, of the e| ectronic eguip t.
Al 'so, tHAdestEhgpeE cﬂ‘f%aén@apg%g%r fed S rPfﬁsegfﬂﬁ%Fwee“
L idj ui | S an el viewed
a ?ﬁ‘h@cﬁr}gtgl éﬂgvgﬁjéi%&%ﬁes %}ﬁge’éﬁvﬁ (gstgggi zag equal
pré@e¥etRNE6H halktankont st dacel ithekepteatitvigopitxalny
unit 1 in a main scanning direction at |east so that

conhadt gt tiwsed0 thé f Edingret y4i pput tide tefflective pizel

effective gixel unit 1 of the imge sensar, 5. Al sq,
unjts lsifof t tBRdd MAEe aS8REOT edual Fheohddroeraniat
ort side.of th ffectiue Lxel unjt [ S
pa§ERTA e o Ras i a; Lredste b ABRR Y i dife thace
sethBid o lyrsULbiGienbbY v nubéad t en2Hder gbkactive
ptxel unit 1. If the gap 2 1s too large, the skin of
embbdifdiges 4hies firmoyght slnididyr eutideodt dct méde oie

effective pixel unit 1, when the - 25 fingerprint
opapgueemeierimdgedndhastateednset sihrusimge (8o ghown)
e TLYeaE%8s Bhe FOMU A ITER SRS B S |
appArd 9%y Ot }A AR A"E LA @Mhousing of an electronic
equipment such as a mobile phone and a personal
computery, The finger slidingrguide 3 forms a part of
the housing of the electronic equipment. Also, the
shape of the gap 2 formed in the finger sliding guide
3 is rectangular when being viewed immediately over
it. Its long side has a siz¢ equal to or longer than
a long side of the effective pixel unit 1 in a main
scanning direction at least so that the light is
sufficiently inputted to the effective pixel unit 1 of
the image sensor 5. Also, its short side has a size
equal to or longer than a short side of the effective
pixel unit 1 in a sub scanning direction at least so
that the light is similarly sufficiently inputted to
thé effective pizel unit 1. If the gap 2 is too
large, the skin of the finger 4 is brought into direct

¢ontact with the effective pixel unit 1, when the
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5 preferably, a range of 20 pmand 80 pm since the
skin of the finger 4 is brought into direct contact
with the effective pixel unit 1 if case of the

i maging of the fingerprint pattern if the gap 2 is
too small, and since a distance between the skin of
the finger 4 and 10 the effective pixel unit 1 is
excessively separated so that the inage is severely
made unclear, if the gap 2 =i 200 large. The A/D
converter 7 converts an anal og output signal from

flha%ﬂﬁgﬁtsgra&qmﬁnl 50 ian#lg gtit.al Th&:sgnathandﬂmﬂ@ussde
to the mcroprocessor 8. The 15 m croprocessor

sirecdiwved. Ohendigy t bk ssi,grere feaaktlie 1\/-@ @@‘hv‘é‘?té@sﬁ
and perforns a suitable im |n oces eﬂ %h
Alépomﬁh¢cﬁﬂﬁﬁ%ﬁ%rg EnffR i gt éﬁﬁ B HEEPEPd:
di ment _i s _used t g ri
dlﬁg % éﬁ #stﬁyf?ngégifEﬁ%emglgﬁiééao b® first
prge'é%lt?l f bhe-difgebrd 25 put aRrAIs® hﬁmgamﬁcef thiee skin
I nger |d|ng gurde 3, and then the finger 4 is

ofpuwaxfingehe&Miﬁcbromgﬁtamnamwﬂuﬁech qut68t with
The skin of the finger 4 is elastic. Thu as, sh

theseifif eg§ive, PawML HEif nhet 4q855%u%‘ﬁ'e ha?ga’rrﬁi‘?lﬁge of
di t f, 601, h

B

sm?ﬁ%6 '@igt%wgé“%efhbgﬁr%hér@¥¥ﬂv@fptﬁa ﬂEMQek(ﬁ and

I mage sensor 5. Al'so, when the cushion of the
thél effective w&ﬁblouhnﬁnlyiEraxréhslgaagzasparated so

thmentloned above, a force 603 in a dliectlon gpggélt ' 2
&b &lhpul image 1s severely made unclear, 1 gap

i8 too large. The A/D converter 7 converts an analog
output signal from the image sensor 5 into a digital
signal and outputs to the microprocessor 8. The
microprocessor 8 recelves the digital signal from the
A/D converter 7 and performs a suitable imaging
process,

When the biometrical feature inputting
apparatus in the first embodiment is used to reagd the
fingerprint pattern of the finger 4, the vicinity of
the first knuckle of the finger 4 is put near the ¢gap
2 of the finger sliding guide 3, and then the finger 4
is pulled to the direction of an arrow 6 in Fig. 5B.
fhe skin of the finger 4 is elastic. Thus, as shown
in Fig. 6, when the finger 4 is pushed against the
direction of an arrow 601, even in the gap 2 having

the height and width in which the finger 4 is brought
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5 direction 602 is applied to the skin surface of the
finger 4, as shown in Fig. 7. Therefore, under the
situation that the finger 4 is never brought into
contact with the effective pixel unit 1, the distance
between the skin of the finger 4 and the effective 10
pi xel unit 1 is always kept constant during the
novenent of the finger 4. Wiile this finger 4 is
noved, the image is generateddy-sensing the

em ssion light that is emtted fromthe skin surface

. of the finger .4 .affer 15 bei cat.t d..insid e
s i BRCTesR! LB W ELDS A HLLLEO ) 0P b che
im@0d tedhfpemd e 2K a,  sdmcenal culimfonger 41d!clnger
ing scattered inside the finger 4 and generates a
4 shkadpyedntacqdrgltaple wWrdcet hhei ey 2t ascmeakt bbnede
finger as shown in Fig. 8. 20 The skin tissue inside 11
abaweapiadlefarsel®A3nas & cdii recticus cRRASHHE et Ps da PY

.mammi | | ae _tissue 1003 .bel ow a, .ridge, sect. 0
leﬁﬁtﬁ%ﬁtﬁgaxﬁﬁeﬁpPi )tgegpﬁoék%ﬁ %hg¥h&8 of the
L rpri t n: ~The: cuths 1 ' in th
£1poRde 7 b BEARR p 1A gL Th (BHRAGKOE) Mipd e the

1 CAEIONANt 8na’ds E0EPEAe e L ke mpraler broudiod, iartd

a difference in a refractive index is generated._. _
cofiivasst with tiie efifeidlieet pised proitudingtheofidfance
betwanm thal FeTcREi S e ORAREET Ho TR ERe cbrF oy tore
pipRdganilot! o 1obda R EC EeE R E o he th
movement of the finger 4.

While this finger 4 is moved, the image is
generated by sensing the emission light that is
emitted from the skin surface of the fingexr 4 after
being scattered inside the finger 4, by the image
sensor 5. Here, the light is emitted from the skin
surface of the finger 4 after being scattered inside
the finger 4 and generates a shadow in accordance with
rhe inner structure of the finger as shown in Fig. 8,
The skin tissue inside an epidermis 1004 has a cutls
1005, and there is a mammillae tissue 1003 below a
ridge section 1002 that is the convex (ridge) gection
of the fingerprint pattern. The cutis 1005 including
the mammillae tissue includes much water and oil
components, as compared with the epidermis 1004, and a

difference in a refractive index is generated. Thus,

with this mammillae tissue protruding from the
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5 receiving elenents arrayed in the effective pixe
unit 1 of the imge sensor 5, the input em ssion
light becones small in the |ight receiving el enent
close to the ridge section 1002 at the timng of the
i magi ng, as conpared with the light receiving

el ements close to 10 the valley section 1001. Then, a
partial inage is obtained in which the valley
section 1001 is the bright vegjon and the ridge
section 1002 is the dark region. In this way, an

fi&@aeg{‘}ggfhgf‘g!i 41 ERRAAD0. Lha }101%1’?6 frdiEAs! 283 a

Si 0 partia mage obt ai ned at

vaBaiy PEOREA ol M 01911 §COHWETr Lethvidi Osedtdiodi tef the
signal by the A/D converter 7 and supplied to the

f imigermpr bnesier Gndheerned oppotessoed8ckidnkir the ridge
partial inmages sequentially and reconfigures _an 20

seichdgan ot 0PRe eROIT cCBEPN ZRATERN SMAHE FRRAgdIIREA
for |inking_th tial i i ;
refRi e, Spemlb e Rt c iy (B AL BLTTE PERSY unit
S0r e :
L LR B e o RGeS TR Yok 2 se R R

beexaigy eswblihdmprosesd.ighitf vesteivipar elameémbge ifcgre to
one frame of the inmage sensor 5 is read and wites
thenttddgdoseohiars- 1062 iah thea Hinkagnefoinrg ndpaging,

hown Step 5101). Here,,the partjal i e r e
asi FRRPAHOR, ViTH iohe TRED Ect BORL V108s S TR tRe THse €0
thplR0 PEPRGECR 1on 1B  FahTEw At i AT ANAE859s
obtained in which the valley section 1001 ig the

bright region and the ridge section 1002 is the dark
region. '

In this way, an analog signal corresponding
to the l1-dimensional or quasi l1-dimensional partial
image obtained at each proper timing is converted into
a digital signal by the A/D converter 7 and supplied
to the microprocessor 8. The microprocessor § links
the partial images sequentially and reconfigures an
image of the entire skin pattern of the finger 4. A
process for linking the partial images is executed by
this microprocessof 8, to determine the similarity
between the partial images, similarly te the method
basically described in Fig. 2A. Fig. 9 shows one
example ¢f the process.

At first, a partial image for ome frame of

the image sensor 5 is read and writes into a bottom
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5 and inmply an image for one |line when the inmage
sensor 5 is a 1-dinensional imge sensor conposed of
one |ine. Next, a partial image for one frame of the
i mage sensor 5 is read and conpares with the partia
10 image stored in the first menory in units of |ines
fromthe top line (Step S102) If any one of the

lines of the currently read papgial imge is
different fromany one of the lines of the partia

image stqred _in_ the firs ry gh a
POITBaR: 5o & (Fbles fane2h, THEE YehBuY y(grgg CLR
Hendd § | ahel pROEE MANCH i e salfove diontraad i hephgviang image
difference are additionally stored in lines_on the .
fawpseveeadf lihmwepar tWheni thge imapecdem®qhesf ifst2 duasi
nenory. For exanple, in case t hat he.i mage _sensor, 5
1 G BBRFISRE bf 1A IS RADS ke The2bb TRt SeYERAS Lines,

n e lin r t hi, i r I
antéﬂe“gpﬁ&neagolnm?ﬁg tfogﬂecg{msi cf’él%f@ﬁg etp}’a???glagté) sensor
5 I{EROLS 1SQhfkh & Dohba firﬁégewymraaen@omat b@ one

between the first line and the ninth Iine

liearresponding to the fourth line fromthe bottomis

25 different, the imge _portion hetween the first ,
line arNeXhe @ MarEiad iimagdedodn Ahe AFGMR:OF; fhe

toS{ad Benli's TEU° B BSGRERR R, i RS pere o
09 3 AL BRI A AR g ont ks

£ remncbhens op dh hBAsi (GHAP of 1Q%asi 1L ARYsiHR Of midke
1f§¥§°5f5€ﬁ% currently read partial image is different
from any one of the lines of the partial image stored
in the first memory through the above comparison, the
lines of the currently read partial image which are
above from the line having difference are additionally
stored in lines on the top line of the partial image
stored in the first memory. For example, in case that
the image sensor 5 is composed of 12 lines, when the
last 3 lines among the 12 lines read at this time are
equal to the 3 lines on the highest side of the
partial images stored in the first memory, and a
portion between the first line and the ninth line
corresponding to the fourth line from the bottom is
different, the image portion between the first line
and the ninth line is added on the highest line of the

first memory. The processes at the above steps 5102
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5 used w thout any unnecessary optical part, the

image of the skin pattern in which the inner

structure of the finger 4 is directly reflected can

be stably read w thout any influence such as the wet

or dry state of the finger 4, and the apparatus can

be sinplified and 10 mniaturized. This reason is as

follows. That is, as the imge sensor 5, the

1-di nensi onal or quasi 1- d-men®ienal image sensor

that has the small size and the low price is used,

a e, fLn - din i fle 4 t ai i n order
tlOt cl%'qk%‘bepa%ﬁegg?bés%%%?i %ﬁ&gfggnsﬁ%ﬁ adiag‘?ﬁce
coiridypbnaiy oA achebetivepart he ditngened afgtéepes105) .

effective pixel unit 1 of the imge_ sensor 5 during

the rel &daerdbrigort;o ahliet d 1T sgembogkimenfg fgige the

-t Sk o fl e T En e ia 1BRd L eBlbRr 5 1
us%ﬁ$d¥iéggtﬂa r%én%ﬁé¥£§f§|$yﬂﬁﬁﬁf gﬁrﬂf“%hﬂagﬁage
sensor urin the relative"notion, an t he

ofOobhal newi &- diafansrenah arh IYBSithle di MR8 eatupantiealof
i mages are [inked by the imagi ng process of the

thei dhopreredsdr 8linadtilhe pafiectddmganoba hetgbagerread
25 is consequently reconfigured. Al so, even

[n th

wighkpmthahyndnddrienae $uGthi 8F he e%EE| Pé"nt&%%nﬁrgés‘%e of

cannot be ogbtained, ; 30. beca 0 he .p [
SRR ARE Fr oty BBe ST EA Bn YHD BRI M Taca o] @nd
miﬁﬁgﬂ 2 881 eagnlily opgh sdn | BPSa8NG AN OREL CATRA Nis, as

en the contracted optical systemas disclosed in

thdapanrese kando@eh, Pahentl-dimensional or quasi 1-
dimensional image sensor that has the small size and
the low price is used, and the finger sliding guide 3
is contained in order to keep the substantially
constant distance without any contact between the
finger 4 and the effactive pixel unit 1 of the image

gsensor 5 during the relative motion, and the image

‘resulting from the emission lights that are emitted

from the skin surface of the finger 4 after being
gscattered inside the finger 4 is directly imaged by
the image sensor 5 during the relative motion, and the
obtained l-dimensional or quasi l-dimensional partial
images are linked by the imaging process of the
microprocessor 8, and the pattern image of the finger
is consequently reconfigured.

Also, even in the skin peeling portion in

which the excellent contrast cannot be obtained
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5 Application (JP-P2003-85538A) is used, the pattern
havi ng the excellent contrast in which the structure
inside the finger is reflected is obtained according
to the first enbodinent. This is because in the first
enbodi nent, since the light is directly inputted from
10 the finger to the inmge sensor 5 in the distance
close to the finger 4, the canponents which are
spread on the skin surface~arfd i xed to each ot her
becone small. [Second Enbodi nent] 15 Wth reference

betauBiego f 10Acamh didBnenoe in owkichcdihé edghd may be
i nputting apparatus according to _the second

sPERBEdiaTenthef StHa pFusdacy mRAt LRI TP ERSd LRFPPHE 2
first enbodipent shown.in Eigs..RA [ t :
le??gﬁpdgoiﬁ cBP& SR IBPEH t‘@%ﬁ Fﬁ&h?a}mégﬁicﬁgﬁogﬁ&léal
sy?ﬁ&hpﬁ%!éiQEQS%E@”ihh%éﬂdﬁﬁéesbd*deﬁéhﬂ@é%eﬂﬁd
e configurations other than it are sanme as those of
App he chitrisin eqDedirEme 3~ Bi5G I yht iemutstddg Hhe gestbeérn
the light source 151 are arranged in one |ine alon

havhagl e3csildeneat onte &mb Qnowhiﬁéhff:ﬁ@erstrw%ure
| i.di guide 3. Wen_t fi 4 i in th .
g HEC g SHORE by T nEC LT TRFS b ORTTTRSS L TarFRgnd
to Sphde f:ii:[élt' Hﬁ%%ciﬂﬁ ae3l rhingef Prypfi-Radbenn dle first
frnger 1S 1 un1na?eg from 1ts finger cushion side

emiféBensinde, ofihke filgeni i diagdguieder By, inputted from
generate the scattered light inside the finger. The

the efsngenhytohehid gimagei stemep s Gedinceshar difkapeq close

on the side on which the finger 4 _ .
to the finger 4, the compon £s which are spread on

the skin surface and mixed to each other become small.

[Second Embodiment)
With reference to Figs. 10A and 10B, the

biometrical feature inputting apparatus according to
the second embodiment of the present invention differs

from the first embodiment shown in Figs. 5A and 5B, in
that a light source of a plurality of light emitting
devices is placed on the finger sliding guide 3, and
the configurations other than it are same as those of
the first embodiment.

The light emitting devices of the light
source 151 are arranged in one line along the long

side near the gap 2 of the finger sliding guide 3.

When the finger 4 moving in the direction shown by the

arrow 6 on the finger sliding guide 3 to image the
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is pulled with respect to the gap 2 as a center is to
make it possible to sufficiently generate the
scattered light inside the fingertip even in the
situation that the fingertip arrives at the vicinity
10 of the gap 2. As for the light emtted fromthe
skin surface after being scattered inside the
finger, the skin pattern cané$ read by sinply using
the peripheral light. Mreovet; when the |ight
source 151 15 is arranged in parallel and close to
£ 1tnlyes ¥ip di nénpiadriad rner wheasf ingdimehst snal iumdeated from

sensor 5 in the direction, jn which the _finger is

itgulfienageEneustyhes Sdsks ¢ hER e iSgieie e?n‘? t Fﬁ’ﬁggﬁ’e’{%ﬁ&%s
of,.the |ight urceg 151 Cc r RS t

SRh gtth A e T L bl G e

in%&%}”éetﬂér @Gk ar erslel AN Yone iyt ethe ThiigH@NMRL tting
wi |l be described belowwth reference to Fig. 11.

deViitde s ehreencer 4 peli @n Mheok itde aravhdcdd theghtnger 4
conmponents having intensity biased into the 25 1ight

isspuwiceedi vath crespREY i gt themsient BasS feREgr 18 to
he rid t.i 1002 in, a,di ti b ,
naly it HeFS i EnEPasiAf  §1ER Y | (PR g -
e oS . S .
scHsTAAEE 1Tl Cinbiad b BISRRerd poudfed Nenculies

siPasdien NeRat henéi Mderdu+ bipvaldeivescaitontHO0Yiiisity
direction shown by an arrow 1102 is considered to be
cf5thwe ghapr Zhecause the distance in which the |ight

As for the light emitted from the skin
surface after being scattered inside the finger, the
skin pattern can be read by simply using tﬁe
peripheral light. Moreover, when the light gource 151

is arranged in parallel and cloge to the l-dimensional

‘or guasi l-dimensional image sensor 5 in the direction

in which the finger is pulled, the lights from the
light emitting devices of the light source 181 are
scattered inside the finger, and the optical
components in the light source direction are strongly
emitted., This manner will be described below with
reference to Fig. 11.

With reference to Fig. 11, of the scattered
light components having intensity biased into the
light source direction, the 1light component passing
near the ridge section 1002 in a direction shown by an

arrow 1101 is considered to be darker, because the
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conmponent passes through the cutis 1004 is shorter.
Thus, the contrast is increased dependi ng on the

di fference of the distance. Although the actua
detail ed nechanismis unknown, Fig. 12 shows the 10
experinment result as an i nage exanple. Also, as a
reference, Fig. 13 shows an i mage when the sane
portion of the same finger is read by the nethod that
uses the total reflection cFiticarl angl e, anong the

_conventional methods in which the contacts are 15 _
digtemesd. innwhiigzh 18het Herght speRgas gherov@te b bt Bt s

I , ti id f Fi 2 dis, id
T P ML A e
a8, EAECRIRE TR SGEL, TSN o dEsie 1801 in o

digeeltigh SBeRHEDL P hahtar dow paLvizculeircohlsd dépbtl to be
source side of the fingerprint ridge section becones
brilghter, hadausee that ddsttawscendneasetichThile pbi ghén

is considered to overlap wth the atiiﬁ at.i on gff%pt
cogpoir Dora g gererbarPight e g8 tdfe df® tfaer-er.

R
diFesleH NG £t Re 333 i kBGR- £eNtRT tAbuGHY. tHE, aarthdbis

corresponds to the portion in which the skin is
detatiilppbduedhandadmel s vappesws, f @ig helBamhgwst Lbe

inrig. 11, and the image of the skin peeling
experiient haesndst besna® doraent PERIR Vel osPLlisPp &8 2
reggggﬂggtaﬁighef%gghcws an image when the same
portion of the same finger is read by the methoed that
uses the total reflection critical angle, among_the
conventional methods in which the contacts are
assumed.

In Fig, 12, there is the light source on the
low portion side of Fig. 12, and is provided on the
side in which the finger is pulled. The fingerprint
ridge section having a longer emission distance
becomes dark, and the front side of the valley section
becomes bright. In particular, the light source side
of the fingerprint ridge section becomes darker, and
the contrast is increased. This portion is considered
to overlap with the attenuation effect of the
scattered light inside the skin of the finger, which
results from the mammillae tissue 1003. Also, there

is a part in which the pattern is lost around the
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contrast. It should be noted that in the second

enbodi nent, the |ight source 151 is arranged on the

side in which the finger 4 is pulled fromthe gap 2.

10 However, the light source 151 nmay be arranged on

the opposite side with respect to the gap 2, or the

light source 151 nay be arrayed in the vicinities on

both sides of the gap 2. 15 %%?ird Enbodi nent] Wth

reference to Fig. 14, the bionmetrical feature

I nputting apparatus according to the third
imegodiemheroo f hBigredeént dmdembhiion cib ffespdnds the the

first epbodjnment shown in Fig. 1, in that a
POgtdtdbt 1 BnvW33 doveR esgkiadeS of tdpiRRa¢ry The pattern

o issible solld.i ' t into t g :
ap@ﬁ%r}?%nnéée# lgﬁedi %%gaui’é’éj%ﬁgﬁa%g tﬁﬁlegobo?rgén}ﬁ}% g%ﬁerlmage
oft Rar 'ék:@ﬁep%@?iﬁ? Bese oh thie fHdstbpeekodi ment.

The bottom plane o he protection cover $01 25 is
conmesiibisianl iyl lcomtadts wldot bbtefifeodi at pibeelhighit

1 of the image sensor 5, and its top plane is the
coBhg@#Sdntial |y same plane as the top plane of the 4 -

the 1 AGeri IRt aie dTACRR (AT i hBelE GREAhe
O et h Sy b1 Shedaca’ T A e anr s ne
sig@é tihe whichgehes!fihgergul dbs3pald ddefirbme fthaggaps 2.
Ho&gvggjfﬁLe light source 151 may be arranged on the
opposite side with respect to the gap 2, or the light
source 151 may be arrayed in the vicinities on both

sideg of the gap 2.

[Third Embodiment]

With reference to Fig. 14, the biometrical
featuﬁe inputting apparatus according to the third
embodiment of the present invention differs from the
first embodiment shown in Fig. 1, in that a protection
cover 801 made of optically transmissible solid is
inserted into the gap 2 of the finger sliding guide 3,
and the components other than it are same as those of
the first embodiment.

The bottem plane of the protection cover 801
is in substantial contact with the effective pixel
unit 1 of the image sensor 5, and its top plane is the

substantially same plane as the top plane of the




10

15

20

25

SO as to trace the protection cover 801, a part of
the skin of the finger 4 is always in contact with
the protection cover. Thus, anong the |ight
conmponents that are emtted fromthe skin surface of
the finger 10 after being scattered inside the
finger, the light conponent emtted fromthe
fingerprint ridge section in gcgntact with the
protection cover is directly” ?ﬁpﬁtted to the
protection cover 801, as shown by a nuneral 1111 of
fipiger18Aidimg gy igloplgat Bdushr dughot8etheto read the
protection cover 801 and arrives at the %Ifec

£IRGRFDEARE DOF CERE (FRGERSerSatIST AroothFhothiegicinity
. e Ser Arsd |
oy RIRET §hr T KBS B Ehe RESIASE og, 1 BY SRR e

prict SPEEohNRIEF &8 8O 1BNembe dURVETi @St AROWRPY2a0f the
nunmeral 20 1112 and propagated through the air |ayer

fiaget hedidinpyt gaddeo 3 hendr aieat | thecdierg8P14 Afd gpul led
that, the 1ight conponent is propagated through the

S0pEct ki bFabvbhesProkeafign waveth8Qlighg Part of the

.ef | t fromth fi, int rid i
sKaF [ SR ERE (MR EPFed VR S pME PR e €T e e
pro®RI9ion 9645@.Cofhﬁéﬁ%aﬂ@nﬁa%%éﬁllEﬁt“ééﬁponents

enbodi ment that does not contain the protection cover
that3ar&80dnshoyedi frbng.tHSBs kiilke dughticeonpbnehies finger

a3 58 oA EP LA (8, 3K RaptrEogst (ORRT ISR
conpRiid:pl baitiedaifk Jnayiele afd nyoRsgahed # 1agugl ddeion

alr layer and 5 then arrive at the effective pixe
inugiontigchswitidwntby protection cover is directly
inputted teo the protection cover 801, as shown by a
numeral 1111 ¢f Fig. 15A, This is propagated through
the protection cover 801 and arrives at the effective
pixel unit 1 of the image sensor 5. Alsgo, the light
component emitted from the fingerprint valley section
that is not in contact with the protection cover 801
le once inputted to an air layer as shown by & numeral
1112 and propagated through the ailr layer and then
inputted to the protection cover 801, After that, the
light component is propagated through the protection
cover 801, similarly to the light reflected from the
fingerprint ridge section and arrives at the effective
pixel unit 1 of the image sensor 5.

On the ceontrary, in case of the first

embodiment that does not contain the protection cover
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the nunerals 1111 and 1112 of Fig. 15B,
irrespectively of the fingerprint ridge section and
the fingerprint valley section. As a result, as
described in the first enbodi nent, the ridge section
Is detected as the 10 dark region, and the valley
section is detected as the bright region by the
i mage sensor 5. On the contrar in case of the
interposition of the protecti cover 801 shown in
Fig. 15A, if a refractive index of the protection
g0¢owetiowtPlins Fiign | B6BLO e SaghtvatawepohebTd"thst are
the ajr, this is equivalent to Fig. .15B_in mhic? t he
emd ek t§ BAMC St %Mndé‘"’é’sr%Feeﬁ’i'fgt‘?herhﬁé,ngemea F8ge
tion, | tec ' t d [ t
bedfl sFutlersd HTRiRR (e B figs T Fhp, By opyteed to

thth@ i eugy 88N d 5?3:6%%\/&% edl EnifigRl tBeOfaihe1d@er and
refractive index of the ‘protection cover 801 becones

thgneatrarivéhetr itdge eéddcinive gétect enat tlhe ®si ghown by
region, and the valley section is detected ,as the ,

thgapumersl 6n 1L ¥ handnddel Senbof 15 . TheB/ i 4 e FRECEF Vely
from the follaowng facts that. if th f.ract]

°fiﬁ§§x _nﬁgrPﬁ%ﬂﬁofé i%n?%%%%PDB&P SE§F§§E§¥SFﬁ§lnt

vaiﬁ&&ra.‘ééé@%ohrlde)ﬁsd' 4 £LSNA& bed wegr ddie: h g 4t gad
the“air an the refractive i'ndex difference between

fitbe a2nbédimendt, the pridi@stseptdeteriBOHetrected as the
greater than the refractive index difference between
darke reigigen, 4aad theeveddieyt sestdoverigodetgebed as the

et BhbL B bhO,, SRIPORSo LAReRY o0 BT Sopgrary.
ian§§E %%ttﬁe wﬁiékgg%ition of the protection cover
801 shown in Fig. 15A, if a refractive index of the
protection cover 801 is sgimilar to the same value of
"1" as the air, this is equivalent to Fig, 15B in
which the protection cover 801 does not exist. Thus,
the ridge section is detected as the dark region, and
the valley section is detected as the bright region by
the image sensor 5., However, if the value of the
refractive index of the protection cover 801 becomes
greater, the ridge section is detected as the bright
region, and the valley section is detected as the dark
region by the image sensor 5. This is estimated from
the following facts that, if the refractive index of
the protection cover 801 is greater, the refractive
index difference between the finger 4 and the air and

the rafractive index difference between the air and
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conmponent passes through one boundary (the boundary
between the finger and the protection cover) in which
the refractive index difference is small. On the
ot her hand, since the |ight conponent 1112 emitted 10
fromthe valley section passes through the two
boundari es (the boundary between the finger and the
air and the boundary between the air and the
protection cover) .in which the3éefractive index
difference is great, when the |ight conponent is 15
themig fedebranad haovim su1f age ghustekheam sshen
[ight fromthe valley section is stronger in
reifitecsive irdext dé ifapencempatoreethr s HBippgege 4 and

th RFGCoGRSH | GBVRAA Ot 1A4E0rnaN TORL ELHERE
: i GeY . ot
colfnghf A L] PRREREP CRAR Y SO g, Marahe ™ i T4

15Ehe VRl ey Sectheneffedfebe ipidde findgerpyi Bhe light
I nput apparatus noted in the patent No. 3,150,126

cotipineatr pas ot theolgmgong owsdagyt hekhe boundary
t wo- di nensi onal inmage sensor in 25 which the . hich
bedwaenrbheefiingsn BnghttReoRtale st hgsr GRVeFhgdn Whic

I he fi h h. th
the: LT 6 el TEde S - BERELCS e { PRGarpt i 2™ £BP
GHEEE PO “Cvet "o ot 1 int”
R T R B R i T

fromdgthe Seallilay seeves s phesks ditiroaghorthé&okwichi s
reason, when the refractive index of 5 the
bopnstaciesn (ddverbeondaey abedmesim Yapudinger and the

air and the boundary between the air and the
protection cover) in which the refractive index
difference is great, when the light component is

emitted from the skin surface. Thus, the emission

-light from the valley section is stronger in intensity

than the light component from the ridge section.
However, when the light component arrives at the
effective pixel unit 1, the light component sent from
the ridge section becomes relatively stronger in
intensity than the light component from the valley
section. In fact, in the fingerprint input apparatus
noted in the patent No. 3,150,126 that carries out the
imaging by using the two-dimensional image sensor in
which the scattered emission light from the finger is
made close to the finger through the transparent

protection cover made of glass, the fingerprint
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contrast between the ridge section and the valley
section beconmes 0. In this description, the val ue of
t he above-nentioned refractive index is referred to
as a singular point, and the protection cover 801 is
made 10 of optically transm ssible solid having the
refractive 1index of a value other than the val ues of
the singular point vicinity. The refractive index of
the protection cover 801 wlI3be considered bel ow.
In Japanese Laid Open Patent Application (JP- 15
pa PRRA3r 0DS63KA)A iasefihe nprapinshl thye tvwel lavestert Dént kg the
present application, the relation between the .
finghratine sedese andscdite adardf raeiepapdishridne ridge
sgLid filmlocated be&xeggmghe t wo- di mensi onal i nage
SegEROS FehUCrhé i hier B FhhI §884°ecording to it,

the 20 pglatiphsas SNoMR | il 18 E%ﬁ%?EEQQelihdex of

Fig. 16, the& Vértical akis indicates the contrast

théhpirdtecEabaul@iedrf Bom (184 - B33 nhem e, poher
of the light inputted to the transparent solid film

conreditatiee ywerderthhe riiidyyer pectitl o dageds&dre ot deds

defined as P3L and the Eower of the light in uttedlto £
se¢haomy Arpanes: Sol | Hof FhhS ARIFALONL QRdetPEhaalue ©

ehag 8RSt b Frd “ERetha SVB T E e gt 20

a LD8quranspaiet, sehid thid Brétsetibhi BEVRINNECLI g made
the™ points of + marks is defined when the refractive

of i apexd calf 1 yhe rfamset sed kdssused ido Meeving, thel vefragtive

in§ﬁ§°@¥x§igglugeé@ﬁgiséﬁaé gﬁ%kiéfhggfg¥xkggegingular

point vicinity. The refractive index of the

protection cover 801 will be considered below.

In Japanese Laid Open Patent Application {JP-
P2003-006627A) as the proposal by the inventor of the
present application, the relation between the
refractive index and contrast of the transparent solid
film located between the two-dimensional image sensor
and the finger is analyzed. According to it, the
relation as shown in Fig., 16 is derived. 1In Fig. 16,
the vertical axis indicates the contrast that is
calculated from (P3L-P3D)/P3L when the power of the
light inputted to the transparent solid film
immediately under the fingerprint ridge section is
defined as P3L and the power of the light inputted to
the transparent solid film immediately under the

fingerprint ridge section is defined as P3D. The
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refractive index of the finger is assuned to be 1.5.
However, the graph of Fig. 16 is determ ned by
calculating only the effect resulting fromthe

di fference of the refractive index on the boundary 10
between the skin of the finger, the air and the
transparent solid film and this differs fromthe
effect resulting fromthe structure inside the skin
of the finger. Wth reference3fo +ig. 16, when the
15 refractive index of the transparent solid filmis

hdrOzowtih dsigqualdi@athat tfe thereactithe cata:aséf the
is 0 % This is because in the graph of Fig. 16, the
tponepagfertthestildist Skhm.t oAllbe,riadgbisectiamnecdhng the

insjde of the skin js assunmed to be ual tq the , .
POHRER oF of BRENS gh# ésﬁtme(fit%evaﬁﬂa %%%Fia&%lve index
i ginal.l hen t racti index 1s551.0, .t
oLt Tirlaar "18" AebBrL FL HE ol e 48 OB &L
cdihEEGindP thdabo iGONEr 3%t VA der Hee@MRfe FidE WHEA the
the contrast obtained in the first enbodi ment is
refSsaotd vieo red €x%0 P5thbe fialger of st heawiledcttiovde 1.5.

index in which the contrast beconmes C %in the graph
Hogteypy, fhecdyaphaoftRdvsi ddulss petmrnipgdcdyy,
ecause.of Ct;10,.the -_.39_ singular _point = 1,
CalRPTRTANG 0 Sotih SERF tocHe TUDAT ch F aB S
X is..1.1e : t e¥¢
O ehe e P neh, Gon LAEHITY (B8 fex R0, P Pboundary
betafdant ithe igKklEx off tige praheaddt ontheveri B0anids the

required to be between 1.0 and 1.1 or greater than
transparent solid f£ilm, and this differs from the
effect resulting from the structure inside the skin of
the finger.
' With reference to Fig. 16, when the
rafractive index of the transparent solid film is 1.0
which is egual to that of the air, the contrast is
0 . Thig is because in the graph of Fig. 16, the
power of the light sent to the ridge section from
inside of the skin is assumed to be equal to the power
of the light sent to the valley section. Originally,
when the refractive index is 1.0, the same contrast asg
the first embodiment is obtained. In Fig. 16, that
contrast value becomes minus. When the contrast
obtained in the first embodiment is assumed to be C §,
the value of the refractive index in which the
contrast becomes C $ in the graph of Fig. 16 serves as

the singular point. Typically, because of Cx1Q, the
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1.1. The optically transm ssible solid having the
refractive index less than 1.1 does not substantially
exi st. Thus, the protection cover 801 nay be forned
of the optically transm ssible solid having the 10
refractive index that is substantially greater than
1.1. On the other hand, with reference to Fig. 16,
the contrast is especially high in the refractive
i ndex of the transparent soti @2fi41m between 1.4 and
15 2.0. Wien the entire portion in which' the skinis
si®§hilBReGd SnAO0E 1N CONkA imtbhéhﬁﬂdmeﬂbﬁntccﬁﬁérdsm
film the entire portion does not have the sane
wheeat radftraduivehd ok eds iIn. Whi thet mestrastuketween
inside the finger is reflected is generated,as 20
theeheildrdd TGV OIFANAnES e dakdde FRAtHeoRoher &t Thus,

e PR REER A € oL PR | W ottt M GEPFRY ek gt 1s
redlPPelOl £ U A5k i APNOL RI4YA N 0h 3% Cprpatet Whdn

e contrast of the pattern, 1t is difficult to
1. et ethe 2bptthar phl yerr aisnbe sidrie osolidMiiahi hge the
skin is stripped when the dynam c range of the

refgaebives indexwil@ss Thbaaf drel dnesr fatacenbes tankially

Jn th - 40__bet 1.4 and 2,.0.in which t
exiiht 1St ORe. ERBCRFALGEHIGR 17 . 813 Rehobe formed

of g TR e RO O LI n LR s o
re fx P2083 10662 7Ah s {BespiosAtially greater than
i.1,

On the other hand, with reference to Fig. 16,
the contrast is especially high in the refractive
index of the transparent solid film between 1.4 and
2,0. When the entire portion in which the skin is

stripped is not in contact with the transparent solid

- film, the entire portion does net have the sanme

contrast, but the pattern in which the structure
inside the finger is reflected is generated as
mentioned above. For this reason, if the contrast
between the ridge section that contacts with the
transparent solid film and the valley section that
does not contact is abnormally high as compared with
the contrast of the pattern, it is difficult to detect
the pattern of the portion in which the skin is
stripped when the dynamic range of the sensor is not

wide. Therefore, the refractive index in the range
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by the inventor of this application, when the
refractive index of the transparent solid film
beconmes greater, the brightness is reduced even if
the contrast appears. The s/Nratio is reduced due
to 10 noi se caused by the external disturbance |ight
and noise generated in the circuit. Therefore, a
probabi lity becones higher that the identification
bet ween the fingerprint ridge %ction and the
fingerprint valley section becones inaccurate. Thus,
bet@eere Lipperand M t0vahuwhifchhgheefdaekrast nidex is

desired to, he_about _5.0. the result, of , the above:
esREGdiThky BdAd d’e‘?a??-@’ns,lAqshésr@PFat?t‘?’vgaPh-&exg%? Ehe
t action is desired to be between 1.1 and
pr?&%cgﬁiaetﬁégﬁﬁé.%gghd 5.0. 20 As the solid suitable

for thempnUYeetron aL QW41 §odih eJBPeEséNeaid Open
refractive index less than 1.4, there is a glass

Pabnge Zyap hi. carggarrent TPs PRIFB3 - R66RA 1A Una Bl tdvé deyoposal
As the solid that_is suitable, K for the pyrotection

by cbher igMenkrre Havthist e Fatdgtti vRDERYBO S

reater_than.2.0, th re inc Ik

re LAY dronBsPde}o hni B o R E T e S T i BEComes

gréd8drStaghd, phUignégql d J el 8LeRY evedlit the
germani um di anond, and silicon. Anbng them silicon

corhnabe efsbey reht aiTiag sNa ree cobduatedducatiediad |, to

and its processing is easy, and its price is
nojepaciard §dchyagbahenternahi dkpdarhangesiiighh snd

no Y8ECYL e PLLEES S £R.209 AIMOL. e8R AN ypEd 35 the
probability becomes higher that the identification
between the fingerprint ridge section and the
fingerprint valley section becomes inaccurate. Thus,
the upper limit value of the refractive index is
desired to be about 5.0. As the result of the above-
mentioned considerations, the refractive index of the
protection cover 801 is desired to be between 1.1 and
1.4 or between 2,0 and 5.0.

As the solid suitable for the protection
cover 801 while having the refractive index less than
1.4, there is a glass whose main component 1is BeF;
{(beryllium fluoride). As the solid that is suitable
for the protection cover 801 while having the
refractive index greater than 2,0, there are glass
including much BaO (barium monoxide) and PbO (lead

oxide), hematite {(red steel), rutile (gocld red stone),




10

15

20

25

protection cover, the transm ssible property becones

high in a | ow wavel ength region of light, especially,

in the near-infrared wavel ength regi on between 800

and 1000 mm and the sufficient sensor |ight output

is 10 obtained. Also, the silicon is an environnment-

friendly material as conpared with the gl ass

i ncluding a harnful substance. Al so, the imge

sensor such as CMOS and CCD i3 rfade of a silicon

wafer. Therefore, the Iow portion of the silicon
gerabad urs, tdiakpnkd, pahdskdd, idonhavamoray tthehknessi ofcon

200 umor less from a photosensitive |ayer, and then
caR hieygahtl Horip tsi Heed age ¥ eveRic@NAEEOTWHEQ hbal,

ower portion aqrigipall serving.as the.,base of the

ancéi \#Vi%é‘oﬁ’%?%?Silé"%rbﬁgf%syi’nt%n oﬁ{% ctpﬂﬁ‘?% tie skin,
s Sl uct apy, 20 e [ i £ hgyty 4

re Ty SR W i L Oph e B
wafde ikl noescédsishal t6 roadhy éhelkisyreindcalsddadsr ehe

i nputting apparatus, in this enbodi nent having the
Protrecédomceves,y d0ie Thensontsasblel preperdde Pecomes

ection i s known to be obtai ned even .in

t d .
BiGK| hn Ged W gmEdRL RO BA HIRS LB T drAohhr ¢ GPAREALLY/
in S50 pe PR 00 M IE e itk 23 ANh DRy s00 anc
10d@cahi, olnd\heRet Ry £ PL 0L eqltd et ower 130dhtsoutghet | e¢

inthis way, the fingerprint ridge section becones
obﬁﬁighﬁﬂ aid gde thmI&@dSepni@BkEmOEnyikmnmepﬁ+m
fr i(kjét;l@iygf@ggig%eris.arlefarsacct:cln\tltgalrnedc?xwgg:ht q:%eprg eacstsl oinncluding
a harmful substance. Also, the image sensor such as
CMOS and CCD is made of a silicon wafer. Therefore,
the low porticon of the gilicon wafer is thinly
polished, to have the thickness of 200 um or less from
a photosensitive layer, and then the up and down sides
are reversed. Thus, when the lower portion originally
serving as the base of the silicon wafer is brought
into c¢ontact with the skin, the similar structure can
be obtained without any special cover.

Fig. 17 shows the fingerprint image of the
finger 4 that is read by the biometrical feature
inputting apparatus, in thisg embodiment héving the
protection cover 801, The contrast of the ridge
section is known to be obtained even in the round skin

peeling portion on the upper left part on the image.

However, the bright portion and the dark portion are
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menti oned above and in accordance wth the condition
of the contact portion. Thus, the relation between
the bright and dark portions is reversed as conpared
with the non-contact portion. This problemcan be 10
sol ved by a nethod of the inmaging process and the
fingerprint authentication. That is, only the
continuity of the ridge section my be extracted and
l'i nked through the edge enphastd. ~Al so, when the

aut henticating nmethod is based on the positional 15

reil BEL AN sRetvmepatrieel fept N 8 tPRIMt SoEHER 35, t When the
branch point and end point of the fingerprint, the
produection aﬁveheBBﬂl@ﬂrmnstaiieﬂukneﬁhx&lﬂayonthe

has no influence on the authentlcatlon In this
flmrarﬁgtt & kheet Fiecd 2on chB6EHERt PT bty | @nghthe

ffe t _of e f at S epes
val I €f o 8L SRIBOROAE 880k Pl At halcl SBEOLhE]
retf&%éf@e@ qyrdd % YoleS trP@tfbeFe@t%n' aomtaom he

the attai nnent of the ect simlar to the first
memﬁxmheﬂnabd&h[éhdrﬁmiﬁmodrmmnoeVWihhnﬁhnenoadxtion

the bionetrical - 43 feature inputting
ofa;%;;gsm a‘?‘a§t§@ctor@@ﬁ§1t0(§1 + h&Hwgir t §heenpRlpfmn ol?atrf@@n

B P L i
gl %15@5?}&*2%9?%2%?&%2% $ pER I e e
solved by a method of the imaging process and the
fingerprint authentlication. That is, only the
¢ontinuity of the ridge section may be extracted and
linked through the edge emphasis. Also, when the
authenticating method is based on the positional
relation between the feature pointsg such as the branch
point and end point of the fingerprint, the reversion
of the brightness and darkness relation has no
infiuence on the authentication.

In this way, according to the third
embodiment, there is the effect of removing the fear
that dust is deposited in the gap 2 of the finger
sliding guide 3, so that the image quality is
deteriorated, in addition to the attainment of the

effect similar to the first embodiment.

[Fourth Embodiment])
With reference to Pig. 18, the biometrical
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converter 7, and the conponents other than them are
sane as that of the third enbodi nent. The band pass
filter 1801 extracts only the inmage conponent of a
fingerprint pitch fromthe imge 10 signal outputted
by the inmage sensor S. The optinmal frequency property
of the band pass filter 1801 is determ ned fromthe
density of the sensors and the scanning frequency by
considering the ridge sectioh 4gitch from0.2 nmto
0.5 mm The i nmage conponent 15 extracted by the band

FQRES Ll Wi 080k S ATRLLLIRY o ths ANEERLRS Qg

con roI ci'rcul st ade and

et @ilinked tOrt BaeA R soaver tiglvant Aeaordli hfets tirom the
fourth enbodi nent, the band pass filter 1801 for
tfe»(tdaembm:gizarneytt mézqwmgenzwmpnpbﬁentlmfthh*é a2 band pass

ngerprlnt pitch fromthe qutput,K of t e
fh%r 180 la@flhénatﬁlb%%lﬁm:a.%wnwa r%fa Bimcuit 1802

arJ@O@oﬁa@oadEulwt%é:hatheutm @l Sepls@t d@dandanthe A/D
even the small output of the skln peel ing portion
coaysebeeanpli fard. tWencohp omerersd ab tieas & hahr f&einveare

25 index_ is in_the range getmeen 1.4 and 2.0 is used
Satly - aghEhilotREL F&® ddveF 8@?bqqﬁﬂﬁﬂﬁput(ﬁ t he skin

peellng S r at p b S e
orm {5e R BBRE P o S rone Y L FRERSHE 1Y the
1d’ gﬁbhb@heﬂﬁceﬁe%‘Eiﬁb%wﬁrlﬁ@mﬁinhtf@oﬁowﬂé11mage
odi ment can 1 nprove siuch probl emns.
51mﬁ&&|attyuﬂtad wykﬂhegﬁaagdunmngothéawﬁ?hmtpp¢1mal
i ndex between 1.4 and 2.0 5 is used for, the
qﬁqﬁggpyo@ngﬁ@:tgopfttmg band pass filter 1801 is

determined from the density of the sensors and The
scanning frequency by considering the ridge section
pitch from 0.2 mm to 0.5 mm. The image component
extracted by the band pass filter 1801 is amplified by
the automatic gain control circuit 1802 at the later
stage and outputted to the A/D converter 7.

According to the fourth embodiment, the band
pass filter 1801 for extracting only the image
component.of the fingerprint pitch from the output of
the image sensor 5, and the automatic gain control
circuit 1802 for amplifying that output are provided,
and even the small output of the skin peeling portion
can be amplified. When the material whose refractive
index is in the range between 1.4 and 2.0 is used for
the protection cover 801, the output of the skin

peeling or separation portion becomes excessively
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advantage in price. of course, this enbodinent is
effective even when the protection cover 801 is nade
of the material having the refractive index that is
out side the range between 1.4 and 2.0. 10 [Fifth
Enbodi ment) Wth reference to Fig. 19, the
bi onetrical feature inputting apparatus according to
the fifth enbodi nent of the present invention
differs fromthe 15 third efbddt nent, in that the
entire finger sliding guide 3 is covered with a
smpdt eiot | bhecdtetr Q0&mbaniinehé, osert kokpdhant segpgnition

sane as those of the third enbodi nent. The .
besﬂme&tdbﬁféwt 901HPYeMaty oFhehd OF bt Iee‘é%qcyimen can

ransn133| d_havi
1mpl B SER: ol Smie o e (AR 48 Pkt a5 usual
g1hBis & £oPAG B ¥e%§atm§9n%ueq@ @étwb%n tiu gka@es 2.0
I's sane as'that of the protection cover 801.
isAcg@di ngrt ehtehep fotielr tendawdeowrtr, 80l 25 taudob tisn to
t he achi evenent of the simlar effect to the third
adepbddidenin ﬂm&%@tlr@th%R#SQ}l@Pﬁfgﬁﬂﬁ@d¥?§%t is

d th 901. Theref
ot RE e [ CERBOGTIERT TR HrECEREdal | raPern oL Lk, fhde
f ¥
of Ehs AEeFiad S*?&%bﬁ‘t“hteh%?%ﬁ%?r cpfeiide® ¥hb is
out BRVld | e APBA AL USe @@ NP4t @nldhez sOxt h

[Fifth Embodiment])

With reference to Fig. 19, the biometrical
feature inputting apparatus according to the fifth
embodiment of the present invention diffexrs from the
third embodiment, in that the entire finger sliding
guide 3 is covered with a protection cover %01, and
the other components are same &s those of the third
embodiment.

The protection cover 201 is made of the
optically transmissible solid having the refractive
index similar to that of the protection cover 801 in
the third embodiment, and the condition of its
thickness is same as that of the protection cover 801.

According to the fifth ewbodiment, in
addition to the achievement of the similar effect to
the third embodiment, the entire finger sliding guide

3 is designed as the protection cover 801, Therefore,
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enbodi nent differs fromthe second enbodi nent, in
that the sixth enbodi nent contains a |ight source
161 for illumnating the rear portion (nail portion)
of the 10 finger 4 from above to read a bl ood vesse
i mge together with the fingerprint pattern of the
finger 4. The other conponents are sane as those of
the second enbodiment. The |ight source 161 is
provi ded above the 15 fing'“er4 With a support too
(not shown) to read the blood vessel pattern of the
théi fgéthamhieodisent ilghs thenpohfat tbatheeenthkows BoRbly
and 1000 nm which is excellently absorbed by
PenEoBERsSE 2 hatXice i eghEr in the absorption of
near-infrared light than the other 20 |iving body
tissues. In particular, LED that is devel oped for an

infrared renote controller to have the wavel ength
151%£5BEH£§6§HT9§§ and 950 nmhas a |arge output, and
'S sul tv@{&(’{:ﬁ fr%rfféPSnE'eg oesggaeezolﬁlmgnmm@trmq

on the skin surface can obtained fromthe inage

- Fedtestbt LAt ©MMgha Pgp ghk tusoweeo 281 npl aoedthel @iz tie

finger 4. However, the inmage resulting fromthe
embddphrent tichif éremitemupper seasnd) ﬁg&w%m#%dd@ that

tnd TELAERS gl blood vessel Limge, ) Sgee LISDLOGE fo
LA SPbORL N TpEk DEGEER 08 T 1R) U ne
£ird Pt 4SQUIee dBdvand.d heebtRGe BPSYL! ivids 4 & DMinidipe

[T ght source 151 are defined as follows, and the
together with the fingerprint pattern of the finger 4.
The other componehts are same as those of the second
embodiment.

The light source 161 is provided above the
finger 4 with a support tool (not shown) to read the
blood vessel pattern of the finger and emits a light
component between about 8§00 and 1000 nm, which is
excellently absorbed by hemoglobin that is higher in
the absorption of near-infrared light than the other
living body tissues. In particular, LED that is
developed for an infrared remote controller to have
the wavelength between about 820 and 950 nm has a
large output, and is suitable for the light source
161, Only the image on the skin surface can be
obtained from the image resulting from the light
source 151 placed below the finger 4. However, the

image resulting from the light emitted from the upper
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di fference between both the inmages is cal cul at ed,
whi ch can read the bl ood vessel pattern together wth
the fingerprint pattern of the finger. 10 Wen the
bi ometrical feature inputting apparatus in the sixth
enbodi nent is used to read the blood vessel pattern
together with the fingerprint pattern of the finger,
the vicinity of the second knuckle of the finger 4
is placed near the gap 2 of 154fhe finger sliding
guide 3, and the finger 4 is pulled to trace the gap
1igH® senad MWsihihke wdshi eheofblded Vemgezldimage.
During this novenent of the finger 4, the patterns
Siaree | hged Inod he inedged Sags dremng kebipr f1a SSfFeFRIR1IH
first frame i mage of the ipage sensor LS 20 _
EhiA B RO AT EERE s dheePIBP A TERGED BIFFRReS AT Ko T
RQrt| f ol k [s t d 0: [ ;
e R B I RGeS SouPhlsT PR, Y A2bE ks SaLEEng
£ tERE Qfidite §b0e%e iBeluamed Hé, imagd heebughiing from

source 161 on the above portion of the finger is 25
t hieurineghan stoarobe ail 5 1t ler aede e danfe ldfovhe affethe

.sensor 5. This operation is repeated,  and t£e anqgﬁf
didifier argebpaiagnt PO tleshBet AR I$Ght Ss AR tEE A E <Y

wieoh CeBursat sih B AR 4 B8R o (p 4§z DPoplTe s witn
P B D R e ot of t hem

t here 5 wenathienget punettr ilkydl fedtarypat inpmtitydig

between a first knuckle 1705 and a second kn%%“f%ad the
approatus in the sixth embodiment 1s used
klood vessel pattern together with the fingerprint
pattern of the finger, the vicinity of the second
xnuckle of the finger 4 is placed near the gap 2 of
the finger sliding guide 3, and the finger 4 is pulled
to trace the gap 2 in contact with the cushion of the
finger 4., During this movement of the finger 4, the
patterns are imaged by the image sensor 5. At first,
when the first frame image of the image sensor 5 is
obtained, the light source 151 arranged on the lower
portion of the finger is turned on to obtain the
image. Next, the light source 151 on the lower
portion of the finger is turned off, and the light
source 161 on the above portion of the finger is
turned on to obtain the next frame image of the image

sensor 5. This operation is repeated, and the images

obtained by using the respective light sources are
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However, the inmage obtained by using the upper I|ight
source 161 further includes a blood vessel inmage
1708. By determining the difference between the two
i mages 10 1701 and 1702 in which they are alternately
switched, it is-' possible to obtain an imge 1703
having only a blood vessel image 1709. The process
of determining this difference is performed by the
m croprocessor 8. Fig. 22 shdws a processing
exanple. 15 At first, when only the |ight source 151

1ih&ed U H8da0Rz ith PaR! Laladenye ofioreamel tiage fomhéhe
image sensor 5 is read and witten into a first

lighiprgonoe lstown (Beepo®eE1po32DNYn ABgk 2 wHepge 1702
only the Light source 161 is turned on % partégbe

rephade #9r f5p8 fitel 2000F FRABTCRa eMBoF B 3PP YLy

d itt i nt . d
T L e R A R S i

aré“%”eﬁiﬁﬁerﬁrﬁ%{ﬂiﬁboaﬂ REE EOopadne i alwoqf Yéeween a
I'mage sehsor 5 is read and conpared with the inmge

£i8Ber achuaklee 1fi05t andner ys@8ohdorkithek heghdt7 ti ne
side in units of lines (Steps S205, 520%). Then if, ht
Hovhaex ar thei fimaremcebtizidse®r b WHe % GREsURRRE 119

side of _the i e stored in_the.fi =
soRkGe 1 Fbr ERE BiTeo. BFA bR ad: 19 P gREst ThaYe 1708
vShde d £ fd T Q1) S padlle o208l tWeXtimages
Bymﬁ%ﬁ%ﬁ#éﬂgﬁgIldigaggﬁ%£§%g% isttﬁ%ed on, the
1708 tdrgd 1 7BQe ifrorwippenf ey oh riche 1 tapgpaterisor sWijtshed,
5 read and conpared with the inmage stored in the
itsésombssihdey tfo obbthd.hi ghedmagmel IPde Havindt Sy 2

l i nés .
blood vessel image 1709. The process of determining

this difference is performed by the microprocessor 8.
Fig. 22 shows a processing example.

At first, when only the light source 151 is
turned on, a partial image for one frame of the image
sensor 5 is read and written into a first memory (not
shown) ({Steps $201, 5202). Next, when only the light
source 161 ig turned on, a partial image for one frame
of the image sensor 5 is read and written into a
second memory (not shown) (Steps 8203, 8204). Next,
when only the light source 151 is turned on, a partial
image for one frame of the image sensor 5 is read and
compared with the image stored in the first memory
from the highest line side in units of lines (Steps
8205, 8206). Then, if there are difference lines from

the highest line side of the image stored in the first
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(Steps S209, 5210). Then, if there are different
lines fromthe highest |line side of the inmage stored
in the second nenory, the different |ines are added
to 10 the highest line side of the partial inmage
stored in the second nenory (Steps 5211, 5212). The
processes at the steps S205 to S210 as nenti oned
above are repeated until the inage data
correspondi ng to one finger"iﬁebbfained (Step 5213).
Thus, the image 1701 15 of Fig. 21 is stored in the
nénosty ,nenwey didhte tépt linges 1302 afdded. t@2tihse highest
stored in the second nenory. Finally, the imge

1ipgr 6d 99 ihethie sfirsHhomMENGTYsdBEERT e82fom34e8 ) -
' e stored iin the seco menyr el e
NS e gonaY | P RARRL FOGr B A0 EoAS) Pl gn. the
pdRY 1 2ACCORHERT AP thReSietdhe egBOdINENY na§bNGRHd®r 5 is
finger 4 1s”slid fromthe second knuckle 1706 to the

réadgemnid cenaphited inwgeh th«li hgageuisde Bedt he dhe second
pattern 1707 between the first and 25 second knuckl| es
nemaryhd 1pmotiheedsiedh e fligd ioséds Her wea§spyp Hnkines

($FRRE: 00 s Ned The 1HAGRY i DCRRER, RAP SHAIBIAUIL
LIRS tEe, S R eI SR BE (R R 86

iPer Banale otk Hepldndt v PNt hdOWEVESf e r et SI CABsb@useddded to
as the interpolation data for the 5 persona
tleaut héghiccstt | bhnkaseidkienofthdteki papatitel nivage s=wrad in

trd "IEERHd ot PELEREY d11 19881, The processes
at the steps 8205 to 8210 as mentioned above are
repeated until the image data corresponding to one
finger is obtained (Step $213). Thus, the image 1701
of Fig. 21 is stored in the first memeory, and the
image 1702 ¢of Fig. 22 is stored in the second memory.
Finally, the image stored in the first memory is
gsubtracted from the image stored in the second memory,
and the image 1703 of Fig. 21 is generated (Step
$214) .,

In this way, according to the sixth
embodiment, since the finger 4 is slid from the second
knuckle 1706 to the fingertip on the finger sliding
guide 3, the skin pattern 1707 between the first and
second knuckles and the blood vessel image 1709 can be
read by one operation, together with the fingerprint

1704 of the fingertip. Since the finger is pushed,
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spurious finger. Therefore, this has the effect in

whi ch since all of the imges are used, the persona

aut henti cati on can be perfornmed at the precision 10

hi gher than the single fingerprint of the fingertip.

[ Sevent h Enbodi ment] The bionetrical feature

i nputting apparatus according to the seventh

enbodi ment of the present 15 invention differs from

the first enbodinent, in that 4&ter the |inking

process for the partlal i mages by the m croprocessor
thex bﬂl@e)Cbr'@€§§§3f drecompenddtimgorhehati e dr t Yo It

resdfb ot 'ﬁsperfst(’tﬁ?gf:fhefeﬁ%’gg%&&w 2BSTHRE the
infﬁgH 89 ﬂbérﬁﬁ§§¥ §H?ﬁ@dﬁ%ﬁat§onsamﬁd¥éver,

ose e sevent h enbodi nent, the

thi@%@ﬂf Q&@Sﬁgléd &wetﬁer Ii&zﬂélﬁppﬂ.@dﬁmfdatlal fdmngthe
the partial imges and the process for ﬁgrfornln
petdendilstonthentdscohipsndas i dor thire § Qenﬁitern such

order._ The process for Iinking tgﬁfﬂirt'g es is
as sthpl FingerREALTOT PReCe MY BABGU P t
asg th or i 0 enafg t f I
spyfEsy s ot %ﬁge wr%’iaw%ﬁ?rgrﬁy ﬁ}g?gt baa oﬁr}?eat ét@g:%‘jt in

wh SERS8H nd Caqu dieLh Bga NS Ohre USe@pt ghredersonal
However, the vertical images are distorted because

auttﬁahluadmt/iennntcaa‘pded pé riferfiedgert Stke aprissughl @he

i mages are |inked with an attenti on. g E&
higheRefhamt tbe dinphe WWBN% omB rgrigertip.
the nethod in which attention is paid to

[Seventh Embodiment]

The biometrical feature inputting apparatus
according to the seventh embodiment of the present
invention differs from the first embodiment, in that
after the linking process for the partial images by
the microprocessor 8, the process for compensating the
distortion of the image is performed. The other
components are same as those of the first embodiment.
Thus, the configuration of the seventh embodiment 1is
same asg those ghown in Fig. 1.

In the seventh embodiment, the microprocessor
8 performs the process for linking the partial images
and the process for performing the distortion
compensation for the image in order. The process for
linking the partial images is sgimilar tb that of the

first embodiment. In this case, as the horizontal
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the relative relation between the branch points and
end points of the ridge section is relatively strong
10 against the distortion. However, in order to nmake
the authentication precision higher, the
conpensation is desired to be perforned. In this
case, the facts are wused that the fingerprint has
the ridge conponents in the horizontal direction and
the vertical direction 15 an&%imat a pitch between
the ridge sections is substantially constant in the

indQESOT ©NE Fheigeerfi eak wdiILetinon i gé owtithioits any
estimated fromthe difference of the frequency
di gboptrhamt sabettheers ¢heovertditah afd thrripssicaisensgs
sectigns. Thus, the congensation.ZO Wi be perfornmed
a

il |
is ePERINGAF gEOWEIRIN ahAe23B T Whed la IR TENEY ©
. t f hog i t ' [ [ :
a1 EPPERngedas) For ChRt MAmELLOROEEH OF (hé cinger

4 4Ptheddn enkragupney eeepanelked2@d i anverdisetidh.
ridge section is assuned to be f2, and the vertica

Amaaogr diveateubhetts @i kbbnometttieodedypy seeei ofF pgiter to
the conpensation is assuned to_be Y, a vertica

Fingor IR & YEDGT TelhpRxaR OIRE MIARAEEEH oiF AELR EO
end ST YPEGE Ao KB ' L BN, £ 8onc
end 99205 Srobad v Aled @ iy sy cothons
agaihbed tane @hetdmagsenbecHowe whoy t imidhdegh ticherske the
auéﬁggtg%géfgnlg¥zcision higher, the compensation is
desired to be performed. In this case, the facts are
used that the fingerprint has the ridge components in
the horizontal direction and the vertical direction
and that a pitch between the ridge sections is
substantially constant in the person, and the vertical
direction distortion is estimated from the difference
of the frequency components between the vertical and
horizontal ridge sections. Thus, the compensation
will be performed bhelow.

In Figs. 23A A and 23B, when a frequency
component 1202 of a horizontal ridge section in a
pattern image 1201 of the original finger is assumed
to be fl, a frequency component 1203 in a vertical
ridge section is assumed to be £2, and the vertical
coordinate of the pixel oh the ridge section prior to

the compensation is assumed to be Y, a vertical
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a simlar image i s obtained depending on the | ost
degree. Figs. 23A and 23B show a spiral patterns in
10 the fingerprint types, and Figs. 24A and 24B show
a hoof patterns. Statistically, in case of a human,
the two patterns are included in many cases. Rarely,
there is an arch pattern shown in Fig. 25. In case of
this arch pattern, the i nage conponent of the 15
hori zontal ridge section is—gidatty different. Thus,
t he foregoi ng nmethod cannot be applied. However,
coskR -%aag%agveh PRLEREN plik T 86 hSthGAl F Ydbket tdeac{idoni after
saild to be 1 %or less in case of Japanese), nost of
thkheondides 8 tiiragess can viem doypehsatoll bpwigihegnation.
foregoi ng conpensation nethod. Fig. 26 is a flow
thart YsHoi# A§lthe i magi ng procesglﬂerforned by the
m cr opr QGesso . Steps S301 to 5 dyndi ;
XM PR RS B S R FER RS e T

process “3f91 | nages,  an

=R B A B O Cate e hoocadure of e

I £ PEBRESSi 9 e ONNENS ARG iave Ty staritdlohyi putlHead nagd. the
In the process of 52 conpensating the distortion

n

image brepemest shost,t ad thowghnghsoeeds sudnhtiadgd %8
enphasi s, . skel et on rocess.on the inmage st |

2 BRBILA: iRed yi bbbt detepenaTREC o HEtE, 1Bst
section (Step ) , u f édtdgei

degggtei'onsF(Ji%Sf hé?ﬁqgo?rlléo%lt%><'§1‘:1t Sa%%ﬁvgr {%%?agi rlz;eégfqlz ons .

thkn elibgyd PBYS AT eryHelS @drianrd thenadelri 2 éBdshow a

nunber’s are
hoof patterns. Statistically, in case of a human, the
two patterns are included in many cases. Rarely,
there is an arch pattern shown in Fig. 25. In case of
this arch pattern, the image component of the
horizontal ridge section is greatly different. Thus,
the foregoing method cannot be applied. However,
since an arch pattern is statistically little (it is
said to be 1 % or less in case of Japanese), most of
the pattern images can be compensated by using the
foregoing compensation method. '

Fig. 26 is a flow chart showing the imaging
process performed by the microprocessor 8, Steps S301
to 5305 indicate the process of linking the partial
images, and they are same as those of the steps S101
to S104 of Pig. 5. The steps S$306 to 5308 indicate

the procedure of the process of compensating a

distortion in the image. In the process of
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respectively divided by the nunbers of pixels in the
hori zontal and vertical directions. Then, the 10
frequency conponent fl of the ridge section in the
hori zontal direction and the frequency conponent f2
of the ridge section in the vertical direction are
determ ned (Step S307). Next, a type of the
fingerprint pattern is deternmi_ned fromthe shape of
15 the ridge section. If the Sfape of the ridge
section is the spiral pattern or the hoof pattern
coBPenR atindi 8he 23Ps 208 tAdM oinFrhe Dddgand A5BirAé the
equation (1) is used to conpensate the vertica
imagbdndi patecess t9chi a6l 6l ¢ helPhddd SecfkEt e Hhls,

h i xel is 20 icall d or. .
prodean Saveshe MPARPSSRAFehothr iy 1bt Phe Civiat 'S
Sgodhe Pl sSkay the |
e R F e e o b e

Neif, eRlaimhbematéer Bhemgadgboseatiséost don e
little. 25 This is because the vertical distortion in

hotheohtade and estyhhced dideohbensatiad theaddtdané&®
with the difference of the imge c onent_ bet ween

! ’ Z of i a s8¢t ons in

defppmingsl, napdzdrtal d8RE WP ¥ <aP Ui ige® sBCT

{ e L0 r {4 QU g iﬁﬁ. the; paptibalis in the
re§%85§._v%§|§ ngﬁrs{}‘b‘%%% g o&é%t eﬁ‘%rgécs%n? iﬁventi on has
hoPﬁEB o3l ad REd Ryr exenn! idik d@t Lbassevenah,5 the

e oalnents. However, the present invention is not
freédquehey toonperahoyefieotd dieel ehidgd neacsiomelint fe

various additional nndificatiogs can be perforned £2 of
horizontal direction and the frequency component o)
the ridge section in the vertical direction are
determined {(Step $307). Next, a type of the
fingerprint pattern is determined from the shape of
the ridge section. If the shape of the ridge section
is the spirél pattern or the hoof pattern shown in
Figs. 23A and 23B or Figs. 24A and 25B, the eqguation
(1) is used to compensate the vertical coordinate of
the pixel on the ridge section. Thus, the pixel is
vertically extended or contracted (Step $308).

In this way, according to the seventh
embodiment, it is possible not only to attain only the
effect similar to the first embodiment but also to
obtain the pattern image whose distortion is little.
This is because the vertical distortion in the image
is estimated and compensated in accordance with the

difference of the image component between the
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t hereon. An enbodi nent in which the above-nenti oned
enbodi nents are properly conbined is al so consi dered,
10 such as an enbodi nent in which the |ight source
151 in the second enbodinent is provided in the
third to seventh enbodi nents and an enbodi nent in
whi ch the band pass filter 1801 and autonatic gain
control circuit 1802 in the fourth enbodi nent are
installed in 15 the first, thPBd~-and fifth to seventh
enbodi nents. As nentioned above, the bionetrica

hod ERGHEQL iAW T eRq BpRRr atidyacser ding e ol b heher dsenye
invention is useful as a reading agparatus t hat

re@ﬂmﬁhgumaﬁkbyhélﬁkrwgrphaﬂpiﬁﬁlé nidagad -fi nger

and t he bl ood vessel atter and has_t he
S|zezN%3tH§WQ%P%FﬂC CE)‘Eé?spe &g REe ?ﬁpilﬁpggP%%&%ahas

for afus I Ut Lh Syetrical
beg%a?%gga %gériﬁ%pligkﬂﬂﬁ %%%d%%%ﬂlsuch as the
emEd i REndry, stm;@qurt heph&i Baiseaafd L1heesiiton is not
separati on caused by ‘the 25 dernatltls AccordlngwC
lintieedr €serthé nabovieomenhd ongdnenbpddndrbtur e Thcpther
as the fingerprint of the - 54 fin can beg§ta

vamrﬁp@stéﬁlddyt:meaulrra@%dééﬁgéfthms cggsgv%fpfeﬁ orme
theg:t%%g;nggpl on %ﬁjgi}ssejg'ﬁ? l:ér%altzhahl lfbfd\?%éttgelh%loned
em]:}dr;@ xﬁgnger“i %%%1 Eriy tdb?nt?ﬂﬁ‘éaa'its caﬁé@n@euﬁsmered,

e curvature However, the
sudHe§§nhm'@Mﬁ%dﬁméﬁfslhhwhb¢hnbhelmxghbrsmnﬁnell5l in

di mensi onal image sensor and contains the fin
the second embodiment is provided in the th rd to
seventh embodiments and an embodiment in which the
band pass filter 1801 and automatic gain control
circuit 1802 in the fourth embodiment are installed in
the first, third and fifth to seventh embodiments.

As mentioned above, the biometrical feature
inputting apparatus according to the present invention
is useful as a reading apparatus that stably reads the
fingerprint pattern of the finger and the blood vessel
pattern and has the small size and the low price.
Especially, this is suitable for the apparatus that
can input the biometrical feature even under any
adverse condition such as the wet or dry state of the
finger and the skin separation caused by the
dermatitis.

According to the present invention, the

biometrical feature such as the fingerprint of the
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sliding guide so that the substantially constant
di stance is kept w thout any contact between the 10
finger and the effective pixel unit of the inmage
sensor during the relative notion between the finger
and the 1-di nensional or quasi 1-dinensional image
sensor. Also, even under the adverse condition such
15 as the wet or dry state of the finger and the skin
separation caused by the dern#d tts, the bionetrical
feature can be inputted. Due to the relative notion
£1hgllean: i hg i A8 $9NIp Al 8hBYf itlger inbaselgensor. In
pl'faced on the 1-dinensional or quasi 1-dinmensiona

cakgrngef 20hsenso-dimehe idrea | hpegearmeRferi.nmdge 15

.sensor_are kept in the non-contagt state.and th ,
Q185 E BBk EoOBHRIN | FBSI Ak SRRERE i HACOPy WBile

read, it, is_possibl t [ e [ fance
kepR g chreneBi epeE? (S50 0e th, T oPh it Baet
fogeftlh%ftfﬂngh;%}r NG ngt Hire ebhedht2r o | |IHbRedeaey | bhe

y using ah actual i1Mmage exanple. Fig. 13 shows the
priBege basednen drheuseshdthe t hatinegss iohs lt ;i quasi 1-

reflection critical angle, anong the - 5? .
divemsdmnahal et oBs NER TWARR FRE TS ACENS BhRERE,

d the i is | ti ' i
s1{fing oulfe an it SRbPREATRLE K S IRE SRR S,
di E?%nhc%(' Psi ie@:@lv‘?ﬁth@\% 22y S BOYE: Ak | PR SYRMRhe

of the 5 sane“portion of the sanme finger according to
fihher efm@diaentc Pfethe vy g5ERE 1i mydint i of. thHe image

contrast is obtained in the portion of the same skin
sepepar alivhng the relative motion between the finger
and the l-dimensional or quasi l-dimensional image
gensor.
Also, even under the adverse condition such
as. the wet or dry state of the finger and the skin

separation caused by the dermatitis, the biometrical
feature can be inputted. Due to the relative motion
between the image sensor and the finger closely placed
on the 1-dimensional or quasi l-dimensional image
sensor, while the finger and the image sensor are kept
in the non-contact state and the suitable distance so
that the image can be directly read, it is possible to
read the image of the finger in which the structure
inside the finger is reflected. Moreover, this effect
will be described by using an actual image example.
Fig. 13 shows the image based on the method, that uses

the total reflection critical angle, among the



10

15

20

25

Fig. 17 further shows an i nage exanple of the sane
portion in another enbodi nent of the present 10
invention. Also in this imge, although the bight and
dark relation is inverted with regard to the skin
peeling portion, the inmage is obtained w thout any

| oss. Also, it is possible to provide the apparatus
15 that has the small size an he | ow price and can
i nput the bionetrical feature.” The nmethod is enployed

that links the images of the finger in whi
copyentieralngicddefe fingHiry g e%?’éHaS%d ’t%%“?me‘i'

an8| mjlellﬂggtghs-e%of?%gmﬁl get 3%85:%3_%}{1 vt\rll?f ﬁu' it8hl §cd@ed at

CH t nger the i mage
thée%ﬁﬁfsfé‘ﬂt%ld'é@ﬁﬁby roe@dti% tllﬁ@,Q‘éTaQﬁd duwe vtlo:.t:he the

relative notion between the i mage sensor and _t gla% of the

skipnger Reodeds plFced bﬁ =W E dRRe AR e%P“‘é’

1- di nensi gnal e_senso S, c S
Sa?ﬁe?ﬁf?iﬁ é%ﬁg%? 3% rn#&%ggg]f%dggggg éﬁf fne
emBEHQ% oﬁeﬁﬂﬁﬂﬁ¥§§e#¥Sanbhﬂﬁb@QSSRbéeddhtrast is

provi the - 56 bionetrical feature inputting

obﬁﬁﬂ@éﬂUSn whieC hp o Bt 1 bing hef theprsenisi skinhaeparation.
con on bi oret rical ea
gpp t%r%%ﬁlaf %w%aﬁﬁj%ﬁag%I%A%$%£%|n%yﬁﬁ?nﬁame
po?{ﬁ&%ﬁut%&? EhRg8 et SeiBHeindRt O Vet Beefddiger print

ngertip but also the pattern et ween t he
infehdli dmd sATend knuckies isfagde fajutgmughnetmméolght and

bl ood vessel image can be inputted to read t
dark relation is inverted with regard to t e skin
peeling portion, the image is obtained without any
loss.

Also, it is possible to provide the apparatus
that has the small size and the low price and can
input the biometrical feature. The method is employed
that links the images of the finger in which the
structure inside the finger is reflected and this is
read whHile the non-contact state and the suitable
distance are kept in which the finger and the image
sensor can be directly read by the image, due to the
relative motion between the image sensor and the
finger closely placed on the 1-dimensional or quasi 1-
dimensional image sensor. Thus, the parts such as the
image sensor are miniaturized, and the low price can
be employed.

Also, it is possible to provide the
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many bionetrical features at the sane tinme. As

descri bed above, the enbodi nents of the 10 present

i nvention has been described in detail. However,
various changes, variations and nodifications

wi t hout departing fromthe description in clains and
the scope and spirit of the present invention can be
under st ood by those skilled_i he art. Also, even if
15 the amendnent of the claimis carried out during

the exam_nation procedure,  the contingation of the
bipA@ st 64 loff @@ FusguilPREht $ngr BRREER&USed YRVER *h

hilgheil1es LNLENIL 0D, 86 L1e ] WED! Uog DZn  FoldE Pi oftetrical

e 1nputtrng apparatus conpri sing:

re@tid "EAANA ngr a%gﬁ&iaéusi, Meiksi GRak si RpSe4e6R0NLY
a finger sliding guide configured to keep adi stance

thduriinggarpeliait ve Skhdiend ot fonger al$i ngoredndneli ¢nly
i mage sensor such that the finger and an effective N
thei faingerprgmt saifd thtadel RBERESARIP RSt 8l akRe Rpttern

i ght s i ded f f [
belRRdnnt g S TE ahd Seqor rhcEiEront ek pidaer
anb"9f% Bﬁlﬁooa%égéaq AMRLSSSERG %?&tiﬁp_u%véagﬁbe&etaca the

Sequenttally and alternately generate Tirst

nahydiviRneterdlcHl Guaziures datendiconshmpeartied . i nages
obt ai ned by imaging emission light that is scattered
i nsi de A desgarilked &hewesnithed emredinesdis, of the

surface, of the finger, ,and. sgc: 1.- di i L;jor
PrRAZEE 11 BYANIC Ghal A5 S Race Bo ey 211
HoWwERYNI veH Sk &Nchiaiifed Natalkrs AM bhed difdmsdidications

upper 1ight source _
without departing from the description in claims and
the scope and spirit of the present invention can Dbe
understood by those skilled in the art. Also, even 1f
the amendment of the claim is carried out during the
examination procedure, the continuation of the
inclusion of all equivalents of the claimed invention

is the intention of the inventor.



toward the finger, propagated through the finger and
emtted fromthe skin surface of the finger, by said
i mage sensor during the relative notion, to link
said first partial inmages;4o a first inage and said
second partial inmages to a second inmage, and to
extract a blood vessel image as a difference between
the first imge and the &¢ksimsl i nage. 2. The

bi onetrical feature inputting apparatus 58 according

1. to ¢l wherpidt sal d dduigendsldpiate e denpas siag:
gap inmedi ately over the effective pixel unit of said

| mBge s %oglon% c{:U %@Ftluéi%erfs‘i@ﬂgle 1R ARG o ;

appara us accor alm 2, wherein a helght of

t he 200 p
| éh Qﬁrt%i§%%ﬁ9lqyﬁi(ﬂ%%é#ﬂqyre(ﬁ %lﬁ?e f%%%n%e
not i on |s a length of the effective pixel .Of .
duriggr @ |46l SR s%dfﬁﬁ%“m Tl i %ffnaof tingef %?&‘Se“'ald image
sensor and 2.0 mmor |less. 4. The bionetrical feature
sendopuudd hegpdite Jsirassoradichgn o [@dilie rgeed, undit of
wherein optically transm ssible solid is inserted
said nimadehessgamr Slo The bionstatical feature inputting
apparatus according to claim1, wherein a portion of

saird Jpp’&erllsjﬂﬂlsﬂgngjﬁ Qﬁ:ovmmﬂlﬁtmlay et dthehe finger
effective pixel unit of said image sensor is forned

and qor&ﬁtd&?éd % d ransm ssi e sdd d loctherddsenmetinaerl; and
feature |nputt|ng apparat us according to claimb5,

wh h f
2038llr (Laf‘lmn b e Iﬁ%hseebl oner?rél%lfloqmcprtw St

Iess eature inputting

r
and g%%%fﬁ;%%ly generate first l-dimensional or quasi 1-

dimensional partial images obtained by imaging emission
light that is scattered inside the finger and then emitted
from a skin surface of the finger, and second l-dimensional
or quasi l-dimensional partial images obtained by imaging
emission light that is emitted from said upper light source
toward thelfinger, propagated through the finger and emitted
from the skin surface of the finger, by said image sensor
during the relative motion, to link said first partial
images to a first image and said second partial images to a
second image, and to extract a blood vessel image as a

difference between the first image and the second image.

Z2. The biometrical feature inputting apparatus



59 according to any of clains 4 to 6, wherein a
refractive index of the solid is nore than 1.1. 8.
The bionetrical feature inputting apparatus according
to any of clains 4 to 6, wlgrein the refractive index
of the solidis nore than 1.1 and less than 1.4. 9.
The bionetrical feature inputt.i % apparaﬁus accordi,ng b
acoegdding 6P 6laihs 14 M8 ifhérdin LtheSref &Eitlp\?egluﬁﬁlgx as
of the solid is nore than 2.0. 10. The bionetrical,
a dhgativmediapelyi pyeappicatds caccaedPigelt sndhky obf said
claims 4 to 6, wherein the refractive index of the
image@l isénisyriore than 2.0 and less than 5.0. 11. The
bi onetrical feature inputting apparatus according to
any of clainms 1, 2, 4 and 5, further conprising: a
| ow | i ght source, which enits a light to a cushion of

3.0 h%h | Rgehfhoma WG Ay 101 A thiedd sbphadet: ulhaekatding

i mage sensor to generate a scattered |ight

to cﬂ%b%f the fln e%S hIh%fb%QEP%%lcql ﬁ%a &r more

|ng ordlng toa Inms 1, 2,

4 and 5, 60 further co and ass f||ter
andc@r@fei G &F t658xt PACH aa%‘t‘ﬁgcéb%f %ﬁ]ﬁ t 10f 8y dirEction

fingerprint pitch froman output |na e sr nal
of ddied riatagd vee ISOHOTaAd n 1t e pixel
circuit for anplifying an output of sald band pass
unift ldremork3.inThe shicorsetarirdaly fdigtaate ampdt tSiadgl image
appar at us

sensor and 2.0 mm or less.

4. The biocmetrical feature inputting apparatus according
to claim 2 or 3, wherein optically transmissible solid is

inserted into the gap.

5. The biometrical feature inputting apparatus according
to claim 1, wherein a portion of said finger sliding guide
immediately over the effective pixel unit of said image

sensor is formed of optically transmissible solid.
6. The biometrical feature inputting apparatus according
to claim 5, wherein a height of the sclid is 10 um or more

and 200 pm or less.

7. The biometrical feature inputting apparatus



according to any of clainms 1, 2, 4 and 5, further
conprising: a correcting section configured to
~correct distortion  of the linked i mages through
frequency analysis of a fingerprint portion. 14. An
el ectroni c equi pnent conprising: a 1-dinmensional or
guasi 1-di nensional image sensor; and a finger
accoditing Quirde Fading rs gap.d Mredinatreliys evefefatctive
effective pixel unit of said inmage sensor and
1 na&onf4 Q%reecé'o_tl?rd keepA-Predget arni ned di stance during a
relative sliding notion of a finger and said i mage
sensor such that the finger and said i mage sensor do
not contact. 61 15. The el ectronic equi prment
according to claim14, wherei .opticall .
3. 1 rIais RIS S0l 1 A hadHed TR GLEREHS AEEOCfee
el ectroni c equi pnent according to claim 14 or, 15,
to agheradi wlaims ghttof6 .t e n hro Ghiéc thice Mg o6d the
pmor |ess, and a length of the gap ma direction of
solitche o elcatd wédamot.ilomrics lederndtean of 4-he effective
pi xel unit or nore in a sub scanning direction of
said i mage sensor and 2.0 mmor less. 17. The
el ectroni c equi pnent according to any of claiml14 to
9. ;@{héA{Eﬁchﬁdé%ﬂ@dlC@éa\‘tdf@rﬁiﬁLﬁ:Sdier St idsemaEthg
into e gap.

to any of claims 4 to 6, wherein the refractive index of the

solid is more than 2.0.

10. The biometrical feature inputting apparatus according
to any of claims 4 to 6, wherein the refractive index of the

solid is more than 2.0 and less than 5.0.

11. The biometrical feature inputting apparatus according
to any of claims 1, 2, 4 and 5, further comprisiqg:

a low light sourcé, which emits a light to a cushion bf
the finger from a vicinity of a read target through'the
image sensor to generate a scattered light inside the

finger.

12. The biometrical feature inputting apparatus according

to any of claims 1, 2, 4 and 5,
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further comprising:

a band pass filter configured to extract an image
component of a fingerprint pitch froem an output image signal
of said image sensor; and

an automatic gain control circuit for amplifying an

output of said band pass filter.

‘13. The bioﬁetrical fedture inputting apparatus
according to any of claims 1, 2, 4 and 5, further
comprising:

a correcting section configured to correct distortion
of the linked images through frequency analysis of a

fingerprint portion.

14. BAn electronic equipment comprising:

a l-dimensional or quasi l-dimensional image sensor;
and

a finger sliding guide having a gaé immediately cver at
effective pixel unit of said image sensor and configured to
keep a predetermined distance during a relative siiding
motion of a finger and said image sensor such that the

finger and said image sensor do not contact.
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15. The electronic equipment according to claim 14, wherein

optically transmissible solid is inserted into the gap.

16. The electronic equipment according to claim 14 or 15,
wherein a height of the gap is 10 pm or more and 200 um or
less, and a length of the gap m a direction of the relative
motion is a length of the effective pixel unit or more in a
sub scanning direction of said image sensor and 2.0 mm or

less.

17. The electronic equipment according to any of claim 14

to 16, wherein optically transmissible solid is inserted

into the gap.



