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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 acconpani nent with advancenent of an
informati on system the | eakage of persona
informati 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 is
devel oped that inputs fexgogeepgeow iar to a person
and aut henticates the person. Also, a snaller size
and | ower price of an information processing
apparatus represented by a nobile phone has 20 been
advangaepaRATUS DFOREINIHITINGt BIOMEPRICAdg FEATURE
apparatus is also required to be mniaturized and
cheapened. Moreover, the personal authentication
based on the bionetrical features is used for
settl ement of transacﬂﬁﬂhﬂﬁdﬁéemﬁﬁkﬂcredit card. 25
For this reason, pr.eci si on.of, t ﬁg netrlca
a in

feature|?ﬁﬁtpaﬁﬁﬁ% gnvg Qﬁﬁﬁr%&%ﬁﬁ%
Sl $ BB ¢m BHERC AR ik AP RER Mo any' 2 -

Conventi ona ype of the

a@t@f@ifi@é'tefaﬁapélr%dmplﬂ apparatus for personal
aut hentication 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 become
problematic. In order to prevent these problems, an
apparatus is developed that inputs features peculiar
to a person and authenticates the person. Also, a
smaller gize and lower price of an information
processing apparatus represented by a mobile phone hasg
been advanced, and a biometrical feature inputting

apparatus is also required to be miniaturized and

bheapened. Moreover, the personal authentication

based on the bilometrical features is used for
settlement of transaction by use of a credift card.
For.this reason, a higher prec¢igion 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 same between all people and never
changed in one's life. Especially, this is researched
in police and justice fields and used for the persona
aut hentication of a high precision. 10 For exanple, as
described in Patent No. 3045629 and US Patent No.
6381347, a method of using a-tmtal reflection
critical angle of a fiber optic plate and a prismis

i .ysed as a fingerprint input apparatus. The
%&ﬁ§%ﬁfg al fingerprint input 15 apparatus that uses

the totalopableti @Natiivi adlizapgbe off tPBRePY stmutilical
be described with reference to Fig. 1. The skin 104 _
ffatufenderputs shparadius efbar giemsohe lpamzhensicaiegion 1s

skin, A_lens .106_an - (] i.on ' e r ;
FRFSP PRI T ARoGERa £a EPEn T ogBRIRY of oL piegaPrint
201 1081y Ba PELEM JO5a AxlihgsbeamitQldtip, The
Inputted froma portion of the finger that is not in
faong@eh rWinfth ifenpthi sane betmdesm planpeb(sl daangy never
the refractive index nore than 1.4 fromthe air_|ayer

e gigdt B raie 8t A d ndekspecag iy | hhé S, ipf | ¥fFearched

BREH SRR B 0 ARG myroone
Fgftgernologt e speplegi e, 0 2, e

the refragbiveddiiexe pf afsalde 88dibields i Patemt olothe

skin and the skin surface is close to that of a ,
3045629 and US Patent No. 6381347, a method of using a

total reflection critical 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 reflection 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 senscr 107 are arranged in a
direction orthogonal to a prism plane 109 of a prism
105, A light beam 101 ig 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 lens 106 w thout arriving
at the total reflection angle on the prism plane 109,
because the refractive angle of the prism plane 108
becones snul |, and generates an i mage through the |ens
10 106 and arrives at the two-dinmensional imge sensor
107. In this way, the fingerprignt-pattern i s obtained
dependi ng on whet her or not a concave/ convex section

attern_ of .the skin such as the:-fin i nt ,0f .t
B o 7 SdBRR O P ALo AR B SR (he pr1i O T other
hEQMEV e o t RIS CODY 80L QRRled | BECIHRIT St ahBP W 1BPPeE vt ex
uses an optical part that 1s expensive and |arge,

owhitthe dé B wr et t hRemigdiat ugi 2 &bicen bedclower fpoitbasf of a
the apparatus. In order to attain the mniaturization

pofi srhegl28sf.i nGdvysi ne Laght dpparatlf? emisé@md diechsa
proposed _that uses a ( nsj.onal_,sensor gﬂing

e R
PRSIy PE %agaﬁel@ﬁ%hcggéa A, SEAE thEn

Links ti,al..i S of Loger+p & ng, s ' ;
BB ot and oyl (REE0 tof (I LERGCIAE MiiBhd® ab8afing
altMagf i Sotglasserbbedicantahgldi 26l osied pailapapesme 109,
Laid Open Patent Application (JP-A-Heiseli 10-91769 and

. baRaRROH1EhE5 k7Y 2 The vieedmy Yee otthadthesps ism plane 108

di nrensi onal sensor and noves a read,targe and t e%h len
bpeo@es gonad lparangl Jemecates &% SdB§Y nERM‘?‘hg € iens

162U §r 30 & QP e HAISYES nddl Soh89U I fidgb NEensor
107. In this way, the fingerprint pattern is obtained
depending on whether or not a concave/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 miniaturization of the
fingerprint input'apparatus, a technigue ig 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 is re-assembled, and is disclosed in Japanese
Laid Open Patent Application (JP-A-Heisel 10-91769 and
JP-P2001-155137A) . The technique 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
speci al nechani sm a techni que proposed in Japanese
Lai d Open Patent Application (JP-A-Heisei 10-91769)
reconfigures the partial inmages based on the
simlarity between the i mages on neta-| -di nensi ona

10 several lines. An inmge reconfiguration exanple of
the fingerprint in this nmethoedqw- | be described
below with reference to Figs. 2A and 2B. As an image

%m%nfg.'c{}ﬂ%if %kscPPréﬁé' m&%s 11‘ | IPaP%EtOQrﬁi nefen

ger IS nove

té@gﬁ%;%@reée?ﬂ 14 10Mmbhese par hlleﬂeacwgmomﬂdm a
reconfi gured ngerprint image 302 i s obtained.

fooedmild nanl:h * m@hed,. aHos:laozm:; ntHigs. reauane BB he

when the fin , MAth respect .to the

G i S0 4 260 cBREALR e o PSR Bhc Sk i HeotLon
t ar, i Mg ac hy-Qt hern,
dwﬁﬁe [ %r%erﬁl 0 e¥ hgg glfs"m ari ?{/Ebéggﬁ%g 1éhef felﬁ%l} ta

é’bé@la&n nﬂbéﬂtm@.dsm,fl@QEémetquéfaﬁeoiiﬂ:ﬁsea in Japanesa
l'ongi tudinally extended and distorted. Qppositely,

bakdf Opger Patelntd ApslécaziahahdPhé-iHRgsad bl 769)
as shown in Fi

FReAB a4 AHES Bal il b BGES. LI4q8S) ?ftsﬁﬁ”‘gn e ™'
FRGsrALTT PREEFUDIERE, LT 208" Hifka - T IRofe
£X¢8PkLE hasnaghrobl emin which the fingerprint
aut henti cati on, nanely, the authentication

An image reconfiguration example of the
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 gimilar partial images are
removed from those partial images, and a reconfigured
fingerprint image 302 is obtained. However, in this
method, a&s 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. Alsc, an obtained

fingerprint image 303 is longitudinally extended and

distorted. Opposgitely, if the finger is slid faster

than the imaging speed, as shown in Figs. 4A and 4B,

~ the leost 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

envi ronnent, 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 nethod, even in the
finger that is hard to read bec&use of difficulty in
contact of the skin peeling portion in the nmethod in

g@aﬁhatsh%fﬂﬁg ﬁ?@t b Jes BESUNEEY t'htl%'ﬁﬁg?h't?nls

tained I f a ion of thé structure 15 inside

éﬁhﬁeh&&ﬁﬂahgekﬁmprilHasaﬂxyfbbSemImnxwhléhsmhe
because of the non-contact, it is difficult to
Fbrgpve niet | antbendel @&t@ﬁ@,strmléeéwangél%natlﬁé%?&hcatlon

SRl S et 0 B v, o o
S4BRES A% SERULET S TELSR W o BB Al oS

Sdavetivne 1o the %ﬂbgéﬂnbhfﬁardlﬁwém@bt ai ned
fingerprint imge, the concave section of the

finger priundescosmeshaalbr igghvirognemt and nle -XOBHAEEX
section becones a dark region, and the bri

@_)ﬂa‘WEFﬁﬁ”dé“-tha@Fﬁ&ctqié?%aﬁﬁpﬁ%f@pfeu%s1€hé’r91?$taéﬁgg%rrt Lor
SaRBiE "anthas SAE obbe Biend ApreeA (or-
ﬁz@oﬁn@%%ﬂropﬂe@o@&ﬁe the tdﬁiyahbhl—%onﬁa@t method,
fingerprint image is obtaihed i ndependently of the

even in the finger that is hard to read because of
difficulty in contact of the skin peeling portion in
the method in which the foregeing contact 1is 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 emisgsion light is emitted from the finger
te reflect the inner structure of the skin. 1In 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. In 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-P2003-85536A), unless a space
is provided between the finger and an i mage form ng
10 system so as to acconplish the non-contact between
them an intended i nage cannot bBe-obtained. Al so, a
frame for fixing the finger is required fromthe
necessit.y of. adjusting a u [ hoSit 1 n
SRR ERCaTA Ltk R T, VST ST &, SEig PR ez nY
SQ,e tdiert for g dfalusytering dequiaeitis,
%ﬁ¥§k %a é£@¥#gaggkéﬁgghggf§?ger. Al so, the finger
and theddmgeiher Mimogeyitemkarei segadadapesdertiaty of the
light emtted fromthe skin surface is scattered on £ a
web oki mimurshasecwwh 2R epd deiBE S sifudhR oS5 YHN S8, ©

fi the |ight ti ; _ , _
A TR i S M B B A e 1
%%gggﬁnriﬁ?%%ﬁ?f,oﬁJﬁxfggéeBE‘%HErﬂ§h¢§¥ﬁ@inbedetecting

al'ned portiron 1n which the skin is actually

%ﬁh@ﬁ%s hesauee afd abnadweeraee & of LadntOpent Fa temge
formng systemdue to the separation. For this
Appldnatd omadifRy BADABaBES 30k, UBASSF phy§PEHe 18

SOsen oL ieaand @ Shange amunh Lo sueligs A Jasht

ST REET R P bt ArpaPRL ISy SHERC e nEaETISetReen
them, an intended image cannot be obtained. Also, a
frame for fixing the finger 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 reguired,

which makes the apparatus larger. BAlso, the finger

.'and the image forming system are separated, &0 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 to be changed. For this reason, the
fingerprint image of excellent contrast cannot be
obtained in the portien in which the skin ig actually
stripped, because of an adverse influence to the image
forming system due to the separation.

| For this reason, a reading apparatus that

uses a physical absolute value and a change amount
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i n Japanese patent No. 3150126 by the inventor of this
5 application, in which a 2-dinensional inmge sensor
is provided closely to the finger, and the scattered
em ssion light fromthe finger is inmaged through a
transparent protection cover made of glass by the 2-

di nensi onal i nage sensor, to obtain a fingerprint 10

i mage i n which the concave section of the fingerprint
is a dark region and the convex7section is a bright
region. This conventional exanple is hard to receive

é&gn' gty ‘éenffgﬁft,t he, exieerali @nyisoanent suebsasdhea
wet or dry state of the finger and the external 15
dhphuibances | hght a asempepartart ey t bst vasiemgsi vt kgveloped.
uses the pressure, the tenperature, the capacitance
Bod ewemptel eefiicaeshrant jiapulingbpaambLa: df Rroposed

o At salion 200 | vty ce ol Ve eORaLAS or cnss
%€%§§g§¥ioﬁgd%yt%ﬁigﬁ an Qi 4k h s SVHLM PHEG PSS énsor is

STTI's renov urther mniaturi zation and

PPYRE dell | €B0 8k lyhe ApPRLAT YT ¢ £, OhRld Urtiedscaltsts red
described in Japanese Laid Open Patent Application

§ri Ps P2003- 006627 A)r o opbeed imge helisniam dedofhxfgbsa
application, the imge of high contrast_c be _
‘GbRBFRAF Yt OBEPHATYL O8I SC1IGTy BAEST &1 1708 Mlickhe 2

ShabLAEeRbale GRS ST ougtp D, £ Eongilont
38,50 WL s ebhodw sscston dpeums wiagererin:
is a dark region and the convex section is a bright
region. This conventional example ig 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 sensor that
usges the pressure, the temperature, the capacitance
and the total reflection critical angle, and attains
the miniaturization and low price of the apparatus.
However, this reguires the large 2-dimensicnal image
sensor, and although an optical system such as a lens
ig removed, the further miniaturization and lower
price of the apparatus are obstructed. Alsc, as
described in Japanese Laid 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 light is once inputted into the 10
finger. Thus, in the fingerprint input apparatus
accordi ng to Japanese patent__No8 3150126 proposed by
the inventor of this application, a certain snal
fingerprint detecting apparatus is attained iin whic

h
an opticahliseegethor ArR§ Shstenti £iMgRERELINY dde¥fe ’
5 i t f th Kin . fi ' .
drrs Lopey TEGEnS: 5 i Tondoomins Lo iR FRpm e Tinoer
ved ! n-col e L Tt
HEEEE dSpe s, BFERALE iy Bikdauonbetueen 1t

{190 PRARB-855884hr Hoveveetivhentilhe ref raeinted ek in
of the transparent cover existing 20 between_the
Jipapeps fiaiddOpen RatenhsARRL Leatden sbhBoF2003-

rovided closely thereto is.selected t ncre t, ;
2300 (RAGBES P Hrtlh: LA BhOTob: dUERRRE Hifation-
he nv cti of e.Ll j3 Nyl 4 act aM# hf
drner BRaREhs EnbeBRye s ce PRETRRA S S Oh st aMe o
r in tthe Rarumtucentiaciide e
tggé dggggj%gd&igﬁ@?%%n%géfg?ggen Pat enﬁ Agpl i cation

iRy Pr2008: 66627 Ahe t heghhf lieeneecef ittputted into the
reflection and refraction on the boundary becone

fineag -so T, alni e dohpSRERT Ik | &BF) IESLREHS
éééggﬁTH%bESOE%%é%E%é-pé%éhﬂeﬁgttaﬂéoiésdbEwﬁa%éd by
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 closely 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 cencave that is not in
contact, as described in Japanese Laid Open Patent

Application (JP-P 2003-0Q06627A), 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 wi 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 constant disgamce fromthe finger
having a curvature to the 2-di nensional inmage sensor

and it i.s also . difficult.to obtaji.n_ t t

O RLRFBEoR. S hiose LAchi DR O e B8y £ hecomes

SPPaLg! h ﬁi'%faeﬁ Jrfd €r @ ePU it NPgOM Heches kin
|H%é§,g§’0§%%kn?qué' or authenticating a blood vessel,

Petd e r@N bécbinegerswbE. si He kelmasaltir dtt khacRidicnlt
in addition to the fingerprint pattern is, put to hich

oy agbitedn uskei roRE ratene fy&dres. L FRES RRICHATF AR AGR WD C

t he_absorption of near-ipfrared |ight .by b ;

TREUSCR 8 [hRR BRaB ® WRLCEb thn B FLbad mo BB R Y Ry 10

i,S_an | j cat]on,. :Qfy, t t i dug &fe e 9pll, calrh@E

t(lt%nsaggcﬁ_alxg §1h0%n 1% LR § o194

nogr apny) earnestly researched in the

2808 emna®! ¥spedd d1ey t SehRiriewhanper fdymamic range o £

so-cal l ed conputer tonography of a living body b%@
tisé Ngmigght s nEpiresmntiot blee widehy beh. Weant f&e non~

near-infrared light is - 10 emtted fromabove th
OMEREL (HEALEGRE HRRTI s LIGES cliSt RCoUght RBREE (o} the

@%ﬁgggﬁé};‘j crngg]gtg%‘eésci Sriggién%{ooéé]fb&ien% PEehN®he non-

u

'contact state in a constant distance from the finger

having a curvature to the 2-dimensional image sensor,
and it is also difficult to obtain the stable
fingerprint image.

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 so-called computer
tomography of a living body by using light harmless
for the living body. When the near-infrared light is
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the absorption of the near-infrared |ight by the bl ood
5 in the bl ood vessel, and the bl ood vessel inmage is
consequent |y obtai ned. For exanple, as disclosed in
Japanese Laid open Patent Application (JP-P2001-
155137A), if this image can be read together with the
fingerprint pattern, this serves as the supplenent for
10 the fingerprint information or becones an effective
informati on source on whet her qq not it is the living
body, and this is effective as %e j udgi ng net hod of a

spurious finger. However, the effective,ig{orq%tLon
emviduied of roth abevel $6@ VESRERIpattied nli g0ty JilaF ¢

smal l er, than .those qf, vari ous .,fi i;N n hi :
PSRN GRACHE S BEan TS o B0 Hard R (oG ceehion
: bl I od 4 S ; dark d t
of tife Billai o Bhe Yfpde PLOORIEOBULONLS dark due To
thiee Hwkbep tansh 20f] whid aeedt el A< feapadisb igher ebysthe blood

sanme fingerprint and never changed in one's |ife an
inhd:heskapold i%esaeﬁeacgncéohbaebgwd hEesgeki $18A S 35

t still . _checked, ' f ut -
B Rt R AR b ERinea 1 y HOF | RREBPhseat o ShEGaeged in

' | cat j I P2003- 853 of
e RE LB LB, Skl MBI E CRaRS (B Ebb L
1SBACETAS, HEUWKed Befapenchhebld ngeidr kplyaiderheith the

imge formng - 11 system and a frane for fixing the
fiimngerpr4nteqd tedrof,r dthifespeoessiay sheadfuBpilgent for
tflﬁrgi gﬁgégﬂ@ﬁgof_%ﬁ&ﬂ isogmh%r()pneéggintaist yar?ngftfré%t ive
information source on whether 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 same 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 subject.
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
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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 the fingertip above the
first knuckle. In relation to-thé& foregoing
expl anation, a fingerprint detection nethod is

se apaINESe ral Pasents éECcatsl arequired
%%%ﬁggkbggg? é ?68610) é?SQ%hlgﬂglngerpf?ﬁ? detect|$%
feshoghef ﬂé@eeemﬁynmﬁnaﬁjww@mmmethezﬁp@pﬁvcmhlch
fingerprint detecting nethod in. which a |i £
b L0 5 ohihe. PRSTREBBULES 8 LBEe A PRELIR PR ©

PRACIL L AL RECT PR, o0, 52,0 8 0 S, SR e e
B 450 P B 01 U pRE £ 1 e Smiad ey

as a I mge data, and the

Y& 88k 10fc e e RN Gt da Nby mlﬁ@reqoﬁnghmemaod. The

absorption property is changed depending on the
rewdablel waisr bdro ol gunise edubist ahoes 1 | pB| Gdéd §hnoer

the fingerprint conponent is emtted to the spgel ;
PoFeasedia HALENE FanGLERS dHASkOR - | TS 1 s bRgn Eortion

t, TIh t h f
ikt Bord SRR b Catba L A TR ys Efm ?%ga?%%%“ £e
‘ﬂ@ !c'i%fgr@a.l kimge ;ﬂ@ﬁeeew Qf ligh & NE it ipmiatsivwe the

IS pre imnarily measured and stored and
first knuckle. .

In relation to the foregoing explanation, a
fingerprint detection method is disclosed in Japanese
Laid Open Patent Application (JP-A-Heisel 5-168610) .
This fingerprint detection method of the conventional
example is an optical fingerprint detecting method in
which a light is emitted from a light source Lo a
specimen including a potential fingerprint and
calculates the obtained fingerprint image to detsct
the fingerprint. A surface temperature of the
specimen is$ measured in advance and stored as &
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 specimen for a certain time, and the emission

light is then cut. The temperature of the specimen
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the thermal image data after the |light emssion are 5
converted into electronic signals, a difference in a
2-di mensi onal tenperature distribution is cal cul ated,
and an i mage obtained as the calculated result is

di spl ayed, to specify the location of a fingerprint
ridge section. 10 Also, a fingerprint information
processing apparatus is disclosed in Japanese Laid
Open Patent Application (JP_A-Hkigsei 10-143663) This
fingerprint information processing apparatus of the

conventional _ technique has a fingerprint inage
sdarfergor aftort &t dEEEE i1 I?ﬁésflirr?dgr'g‘?i ﬂ%’té‘fl a thermal

targeted, _pers P L.al_ly pt,i Y. s AT ty i aht
= ?i%ﬁt&ét e?t}ber e%étfg‘gtls re‘?ggi ygc%‘logﬁéﬁseéﬁ 1%1‘{8 119
eaLilg?aibhy tHa Pl bl 3hre fiMOLERPRIY rdBIQE cdetptdedtbyred and
the fingerprint 1mage detector. An inage synthesizer
thanerBéenad syimdbesidat2) dfhger it lighde @yission are
synthesizing the plurality of partial fin rint .
dorstest adi |@%nﬁgﬁ§&nw@hélgm%4 Bog%gﬁe% ppnce 1n a

di spl acenent s, bet ween t.he pl yralj.t. . paritia

I RE B L RR e p bR atef i A n e A T p p gy Lated,
| 14, OF thRar lAtdY a2 POSE 500k 15

ag’gfe%éo?m%%t%t‘gﬁgggh%%?é/?egiﬁset:?C!ra??headata of the

AP hegka,f imgespeicits y nEige ascatrieghsbifata ahingerprint

fingerprint image for individual identification 13 -

riinfgpe maeicdd.omN so, a fingerprint authenticating

Zggﬁr 22??%#3% ,dlascé frslggrlpr%i‘]n agg%eo rlfnaalngicgtl')xe%r%act:eegg ing

‘apparatus lg 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. A 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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(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 i mage signal; and
a black reference region that no reaction is taken for
10 light. The black reference regi on may be connected
with a silicon substrate that serve as a nain body of
the optical image sensor by & LRermal |y conductive
film and this is fornmed by form ng an optical |ight

ighbelkditihdjI mon a silicon dioxide filmthat covers
15 the optical sensor region. A black reference region
reader rBas®,a aafkngemment nef aagenbldpsdaofapparatus
opti cal. i mage sensor before and after _t

. e finger 4s
ipl dééqlnee elﬁpﬂﬁﬁﬂn?ﬁﬁg@%&ﬁs%P?naﬁng%tr%Rﬁﬁ*%ﬁ?lon
LI hES he GYLT g0ty &) ' héndl catin
(TR SPTISS O Y 1 gUegRt e Wifendntlcating
afsheskert fePMaR IdRYeentdRMal dekhfgard) | @t ophtainkel
acquires the inmage signal in the effective inmage
séegoan rangl sheolfs amdopbipa@rlesinagwi Sers d & nf@&spra it
dat abase. |f the difference of the Eredeterginﬁgéﬁf
efEpas i noradRs betbehi 8@ Tas t BEAESATHRTF sbA 9 fom
. of .the i e _signal,_a_fingerprint detersynjing Leni . d
6 Bfnince R ABET iSO PS HE 49 Ubh TBney VHERTERS qgrals an
af}ﬁfgﬁrke #%Sfé:?éﬁﬁ'ed gbhh ¢ fhBoeid td ofatiapasgkan for
the réesu of the chetk. Disclosure of Invention
light. The black reference region may be connected
with a silicon substrate that 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 £ilm that covers
the optical sensor region. A black reference region
reader reads a dark current of a photo dicode of the
optical image sensor before and after the finger is
placed on the optical image sensor, and a dark current
comparator compares both current signals, When a
difference of a predetermined value or more is
detected from an image signal, a fingerprint checker
acquires the image signal 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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5it is therefore an object of the present invention
to provide a bionetrical feature inputting apparatus,
whi ch can stably input a bionetrical feature such as
a fingerprint of a finger by using a 1-dinensional or
quasi 1-di nensional imge sensor, and 10 has a snal

~size and a |l ow price. Another object of the present

invention is to provide a bionetrical feature

i nputting apparatus, which can input a bl ood vesse

pattern of a finger together With-a fingerprint

pattern of the finger and 15 has a small size and a
£bQWd CEs Sbiiklc A0ehRek 18 eChe Ok ibhRe s £SOR database as

Invention 1Is to provide an el ectronic equi pnment which
thas rasditvgef dH«li ayegki.de to stably input a

bi onetrical feature such as a fingerprint pattern of

the finger by 20 using a 1-dinmensional or quasi

1-di mensi onal image sensor. In an aspect of the

present inventio®isnkosyrenm¥ i Tavenddt@e i nputting

appar at us i ncl udes a 1- di nensi.onhal ot quasi

]:dinenQQ§uﬂsiﬁgﬁggigﬁﬁr?na92§??EggF S1%i R§ &§dite

i L bat, Keeps YNst ARLT al by i ant dfShanGe WhPQUtin
1%H%Ec%qlgc1f_gb§tv\ee%&§ ?’i r%le?ﬁgg?lgégr]f g%?%gtive pigel J
afPlalr £ ud NewhiRae senAser Bl NYnpat & riel otietsr hoslon

in which the finger and the Image sensor are slid;
fandware i smgk procesSingesaotinh b6r a |$hRpsy by wsing a
1-di mensi onal_ or quasi ,1-di nensional rtial i
1 pBdaaiest epailmedi n@uaﬁlerﬁ-sfélr%ﬁnﬁil@ﬂapf hafa%e é‘?ﬂggrr and
has a =mall size and & 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 E£inger and
has a small size and a low price,.

St£ill another object of the present invention

is to provide an electronic equipment which has a

finger gliding guide to stably input a biometrical
feature such as a fingerprint pattern of the finger by
using a l-dimengional or quasi l-dimensional image
Sensor.

In an aspect of the present invention, the
biometrical feature inputting apparatus includes a 1-
dimensional or quasi l-dimensional 1lmage sensor; a
finger sliding gudide that keeps a substantially
constant distance without any contact between a finger

and an effective pizel unit of the image sensor during
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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 quasi
1-di mensi onal image sensor; a 10 finger sliding guide
that keeps a substantially constant distance w thout

any contact between a finger and an effective pixe

unit of the image sensor during a relative notion in
which the finger and the i mage 1%ensor are slid; an

upper light source for emtting a 15 light for a bl ood
avessielt pakt eidt ienaikreahioih t bRe filnpeer and artheé ndgege
processi ng section for |inking 1- dinensional or quasi
sendiomnstenalizhr t eRH aragoRa JewminICeF 8186 & ekl gy for
alternately imging as first artial,.inmages, .

1 o ARE A HAOnAY S verBd Jo 3 HLPRE TaRAT  RaEsial
.and then i.tted fro K rf t el i
B RIS o a8 A Bon TRdRdERaL e
seS @t b8d o ide skien SiHdaseanld thenf endartadt from the
the light emtted fromthe upper |ight source is
skdgsesi t Baawgho £ heh&i dgergdy. usi ng the 25 i nage sensor
during the relative notion, for each first_partia

p .

i mage andth oRNEELE T RBABCEaRT aF ENEFE S S Bhd LATEP by

xtracting _t.he bl pod ssel . | thaf . .I.S .- a udes &
t_ if fbe’r%rﬂﬁgrﬁ'&ﬁe ef“_ﬁé reec%%#’ﬁggﬁéio&f%l?g?rgn _secgﬁcjl'
1L@¥ﬁﬁh§£8@éfﬁb9a&hh§i'Im@ﬁﬁedé&éﬁﬁlbﬁwaﬁélQahspr; a
feature inputting “apparatus, the finger sliding gU|de
fimgdaveladdapy guide that keeps a substantially
constant distance without any contact between a finger
and an effective pixel unit of the image sengor during
& relative motion in which the finger and the image
gensor 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 guasi 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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5 imuedi ately over the effective pixel unit of the

i mge sensor. Preferably, the height of the gap is 10
pmor nore and 200 pmor less, and the width paralle
to the relative notion direction is the effective

pi xel length or nore and 2.0 mmor less in the sub
scanning 10 direction of the inmage sensor. Also, an
optically transmissible solid body may be inserted
into the gap. Also, the portion_ inedi ately over the
effective pixel unit of the iTag€ Sensor in the finger
sliding guide may be fornmed of an optically 15

d rens fessirid e sekwdenhehberghiorof i gheesolfiik dbdanids second
preferred to be 10 pmor nore and 200 pm or |ess.
imaope st e atef thst Ped SialbxivRadfe solid is preferred

to be nore than 1.1. The refractivye index of .t.he
solidis f#r ttﬁ’& ]tb’r%lf‘@ Fé'd:ati) ﬁs%&%@rp&‘}%t&ﬁ! 1.4,
th f ive | oki-d, i

R R Y b AL A W
i%mb 8¢ ateQy ovarf ehidhas £ peetarvedoirebe et veed 210 image
and 5.0. The bionetrical feature |nputt£ng gﬁpggat%%
senseurt hBredatah hya [t | hghghdonkethfhig g Hm ot

enerates t scattered |ight jnside t fi

i ¢t PH I%rgcﬁtu’f‘oofhelec%%h?éﬁdo;ﬁ?%ewﬁ'B%&erﬂ?]?%rjhelt Jo To the
ﬁ@g%@ib%‘Hofﬁéﬁ?@ﬂ%&%ﬁ&%ﬁti@”ﬁﬂ@nefﬁﬁaﬁﬂbéhﬁﬂﬂgme

- - sensor. so, the bionetrical feature inputting
laRPRt At b MRyréushler jmchnde ra band passtife | svb fsoranning

extracting an i mage conponent of a fingerprint pitch
direction of the image sensor, Alsd, an optically
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 seolid 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 ig further preferred to be between 1.1 and 1.4.
Also, the refractive index of the solid 1s 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 biometrical feature inputting apparatus
may further contain a low light source, which
generates the scattered light inside the tinger by
emitting light to ﬁhe cushion of the finger from the

vicinity of a reading target portion through the imagg
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S from an out put inmage signal of the inmage sensor; and
an automatic gain control circuit for anplifying the
out put of the band pass filter. Also, in the
bi onetrical feature inputting apparatus, the image
processi ng section may contain a 10 conpensating unit
for nodifying the distortion of the |ink resultant
i mge through the frequency analysis of a fingerprint
portion. Preferably, the firgtjg}egtronic equi prent of
the present invention has, imedi ately over the 15
effective pixel unit of a 1-dinensional or quasi 1-
s@inseresi onal i mage sensor, a gap in which a height is

10 um or re apd 2Q0, pmor .l e nd i dt
short si ﬁﬁ‘%f agg@f &b’c‘?‘f‘?grr}igﬁ ?gﬁgﬁﬁ‘@oﬁrﬂgﬁétﬁﬁg

: S | R0 A gChl i10er2@
a?\ %gf('eg%g%s%‘rg?ﬁafn%{:ﬁgfcug@séga?lgngerﬂs ?d?%gﬁgg{lde tﬁat o
oXQeNs: B SYLahANIn 8y b Y cotisd eh tdiodt anctingeheutimbypitceh
contact between the finger and the effective pixe
fuont af thépuwtagersgaseigniati nd e renadevEamiPon and

il eh, Lhe LL5er and i Liis enpt She Sligis uhe

CLRESY 89, 8 SUATCHR e e o1l 15 e
oo 09,1 IBEEL L Enehiona el o it egsnoare: ns
apharsdtds, agheelimage processing section may contaln a
compensating unit for modifying the distortion of the
i1ink resultant image through the frequency analysis of
a fingerprint portion. .
preferably, the first electronic equipment of

the present invention has, immediately over the
effective pixel unit of a 1-dimensional or guasi 1-
dimensional image sensor, a gap in which a height is
10 pm or more and 200 um or less and a width of a
short side is an effective pixel length or more and
2.0 mm or less in the sub scanning direction of the
image sensor, and includes a finger sliding guide that
keeps a substantially constant distance without any
contact between the finger and the effective plxel
unit of the image sensor, during the relative motion
in which the finger and.the image sensor are slid
together.

' In the electronic equipment of the present

invention, an optically transmissible golid is
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5 the finger sliding guide prevents a contact between
the finger and the effective pixel unit of the inmge
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

i mage from being distorted because of a variation in

the di stance. Also, the emssion light that is

emtted fromthe skin surface ok8tfhe finger after

bei ng scattered inside the finger can be stably inaged
iHs oyt khe inmgetheng@p during the relative notion,
Moreover, it is possible to inprove the precision ofl £1
the i magelnf titte pneseats ingeenthan i SYehBlatdif pyelative
l'i nki ng .the 1-di nen3|onal

ki 6%1%936% Serind Bathenstgret or

ﬁ%ﬁ | P0a2ePrdINcd pl §s0fwedl 1 as
S% ?lonéﬁbop |ca eneth |namﬁ|ch coﬁtact 'S
t«’hSéUf@H e3b £198in% /g@mle 2Brarve: it agaammrs!mm:ngea:ween
conventlonal i mage reconfiguration nmethod; Fig

3, A
tiral SBngeer dindr dhe sbivagiye plmelpp@mtenq:ﬁmgﬁea image
SamenFs g 1 BRAARERE CVERR EHAR Al KEEh cCRPSGPRELe11Y
show{:agta prl?z?lcﬁnb%%ﬁgg Lhng&la ks @HGKIWe MRy AL car

pecause of the egcessively 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 sensor 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 l-dimensional or gquasi 1~

dimensional partial images.

Brief Description of Drawings
Fig. 1 is a diagram showing'a principle of a
conventional 6ptical prism method in which contact 1is
assumed;

Figs. 2A and 2B are diagrams showing a

conventional image reconfiguration method;

Figs. 3A and 3B are diagrams showing a
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5 conventional inmage reconfiguration nmethod; Figs. 5A
and 5B are a top view and a side sectional view of
the biometrical 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 finger is pushed agai nst a gap
of a finger sliding guide in the bionmetrical feature
inputting apparatus according to the first enbodi nment
of the present invention; 15 FL§. ~7 is a diagram
showing a situation in which the finger is noved

H WPk G d MOET £FShigdind s 94NdRy Of hbeeli arettheal
feature inputting apparatus according to the first

cenbosh g of theger esandnfiguerdidon 2@tRigd 8 is a
di agram showi ng an inner structure of a skin . of the

finger; FF§9s9 i4h adhfofBhalie sHSRATARS pFRedeRY 2
BRI P B ar BFUE AR g T The't RESnbBaFant
FPAnbIeE Fibg S e S0P o e 2

feature i npylst.i rgR 29ndapparsat ¢lSaadeq v hgwt anad secophde

enbodi nent of the present invention; Fig. 11 is a_ .
sdiciytamashoni ey af &y dbionediricali e cenph tHeng
agﬁg?éEh%maéggééﬁ%J'H%”éi%Qrst embodiment of the
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 the biometrical feature inputting
apparatus according to the first embodiment of the
present invention:

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 a process

‘example of a microprocessor in the biometrical feature

inputting apparatus according to 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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5 apparatus according to the second enbodi nent of the
present invention; Fig. 12 is a diagramshowi ng a
fingerprint 1image exanple read by the bionetrica
feature inputting apparatus according to the second
enbodi rent 10 of the present invention; Fig. 13 is a
di agram showi ng a fingerprint inmge exanple inputted
by a fingerprint input apparatus that uses a
conventional total reflection critical angle; 15 Fig.
14 is a laterally sectional v+e@Qof-the bionetrical
feature inputting apparatus according to a third
EEDRILERNY QEcbRAINESES! ol BRI NenbldiFindb omd L158
Y 'agrans sow ng an operation of the bionetrica

prakune inpuehicdgn20 apparatus according to the third
enbodi ment of the present invention;, Fig. 16 is a_, £
graph shoWisy al¥ el &t Borstipgiedn shewbngr a& ogratlion ©

fracti i nd tran I Id.d f.i . .
L] L5 ek o L AR o1k LD Wity rang
éﬁﬁé%“t&%g?cégﬂqiigdtﬁgﬁga5§E%$ﬂ& 2l S@ERBRNof the
'age ‘exanpl e rea the bionmetrical feature 21

pPReYELItNY @Peakalss: according to the third embodi nent
of the present invention; Fig. 18 is a laterally

sect i onal Riigew 12 ikea Wliompramc@hgwingré ifderpgint
fﬁggga2¥2££fgrgggﬁtéQathe biometrical feature
inputting apparatus according to the second enbodiment
of the present invention;

Fig. 13 is a diagram showing a fingerprint
image example inputted by a fingerprint input
apparatﬁs that uses a conventional total reflection
critical angle;

Fig, 14 is a laterally sectional view of the

biometrical feature inputting apparatus acceording to a

third embodiment of the present invention;

Flgs., 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 a relation between
a contragt and a refractive index of a transparent
golid film that exists between a finger and a two-
dimensional image senscr;

Fig. 17 ig a diagram showing a fingerprint

image example read by the biometrical feature
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5 fourth enbodi nent of the present invention; Fig. 19
is alaterally 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 bionetrica

feature inputting apparatus according to a sixth
enbodi ment of the present invention; Fig. 21 is a

di agram showi ng a principle when a blood vessel image
is read by the bionmetrical feadre inputting
apparatus according to the sixth 15 enbodi nent of the

Mﬁ@ﬁe&n!gn\@g%aeatweéagérwi% &of tReeryind efbgeiiment
Fi'g. 22 i's a flowhart showi ng a process exanple of a

of ctpr poessamt ofintentbionetrical feature inputting
apparatus according to the sixth enbodi pent . 20, of t

[ e
present i B¥ent ildh; 1&i §s1atmtand Y238 & £OBRdg Y 6 the

showi a e.c ensat i th r SPLLak. 4+

BT OHRrALeRY | HOSLie i e Fred® riapard ti o RpEdgding to a
{ RRREPRERRY o £ OphBe pSiad dh embadiamnionh the

%@gg{é%t u!?ﬂnven?l:hg!rr1l;r& 205fg|:gs. p?f,g%}}}d 24B are %Ii agr ams

showi ng arignade cbhspendattiewadyhakdbionafloofiew of the

fingerprint in the bionetrical feature inputting,.

krippme Ard<c ade che dtng 22l npu tEha s xpRAERIS neRECgEing to a

SHEER smbr dTna8e o rebeapasent B R Pdidnart

show ng AapRLOCEYP ig a laterally sectional view of the
biometrical feature inputting apparatus acgording to a
sixth embodiment of the present invention;

Fig. 21 is & diagram showing a principle when
a blood vessel image is read by the biometrical
feature inputting apparatus according to the sizxth
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 metheod 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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5 exanple of a m croprocessor of the bionetrical
feature inputting apparatus according to a seventh
enbodi ment of the present invention. Best Mde for
Carrying Qut the Invention 10 Hereinafter, the

bi onetrical feature inputting apparatus according to
the present invention wll be described in detai
with reference to the attached drawings. 15 [First
Enbodi ment] Figs. 5A and 5B ar I ews show ng the

bi onetrical feature inputting :%%aratus according to

the first enbodi ment of the present invention. Wth
teefhensd 2t Rboddmaint SB, thite B ofeRt ddt veBELOFY

20 inputting apparatus according to the first

ebodi merf 19 ndLdes 8 TiRHEIRPBARS & %%ééie of an arch
-l Is i pge sensor 5, a finger sliding guide

é?ﬁ#%??%éﬁ“ﬁ% %ﬁ?h a nmanner that a gap 2 is |ocated

i mredi at ekygabove B8 aefiflenidiverpi xtlowiny & @redess

i mage sensor 5, an A/D 25 converter 7 for converting

egramgphkog fow pulcriognmicessorhe  npye béesmmtsipado fpature

048 1ok 00 SO, ey guppdinent

t i mage se re. . perform ng an inmagi ng process
ooﬂ:ei%}%% g%&‘%é{}?’?sf‘g‘r‘%%%loﬁﬁbutted fromthe A/D
converter 7. The 1-dinensional imge sensor 5 is an
imge 5 sensor for one line, and the quasi

1-di rengdnal mbEagero SeRERmA df GukeHd Oth¥eryiEae
sensor of about 2 to

Hereinafter, the biliometrical £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-dimensicnal or quasi 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 for converting an anaiog cutput signal of
the image sensor 5 into a digital signal, and a

microprocessor 8 for controlling the imaging
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20 lines. Wen 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 I ady, the fingerprint as the

bi ometrical feature of the finger can be read. A
pitch between |ight receiving elenents is desired to
be about 20 to 50 pm When the width and roundness of
the finger are considered and the lateral w dth of
about 15 mmis 15 assuned to-b&3 eontact effective
portion, and the 12 |Ilines of the sensors of 512 dots

(B HELbLTC diliflg olriiayal nale2%dh g9k ace aard anged

quasi i mensi onal” i mage sensor, a
p@@%&f@ﬂh@rdﬂﬁmma@inQSPMbceﬁai@Wiﬂh@edébﬂﬁﬁbcﬁignal
and 0.35 mMmin a 20 |ongitudinal direction is obtained
otputthed Thon ipageRdEhsmnsetd® e’ formed by using a
CMOS, CCD and. TET techniqye,., and this density._a :
si ze can He® %G#ﬁmﬁQﬁ%?yggnﬁﬂﬁga Bfﬁi&fo% és&ﬁhe%?age
integra i rcyit .t echnd g CgSgdhbensional image
S?t?f‘?c%[ci éﬁ? f%‘e;e#é#?i'vi r}{/u cgﬁebe 0 ét‘z; ned by

sensidesi ig therdaehngilaix t bRaigeges seosow facalbabity 2 to
used in a video camera is 10 pm or | ess. 24 The

200 ngite sl i dWhengw deddgies geaicednbdnieaivad fimdeie
Govan v LBECRARESFD Reptap bhodt- Arko Dot ST bBy Ka8S °F
e L8eT SHEEGESR SRS HEIPREloF Bl g chie. of &
cnBged: WAl e eyl pger fegdriieneegs the biometrical
feature of the finger can be read. A pitch between
light receiving elements lg desired to be about 20 to
50 pm. When the width and roundness of the fingexr are
considered and the lateral width of about 15 mm 1is
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 gquasi 1-
dimensional image sensor, a rectangular image of 15.15

mm in a lateral direction and 0.35 mm in a

longitudinal direction is obtained one time. The

image sensor 5 can be formed by using a CM0OS, CCD and

TFT technique, and this density and size can be
sufficiently produced by use of a current integrated

circuit technique. 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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sensor 5 are relatively noved. In the first

enbodi nent, the finger sliding guide 3 is nade of

opaque nmaterial, and attached to a housing (not shown)
10 dedicated to the bionetrical feature inputting
apparatus or attached to the housing of an electronic
equi pnent such as a nobil e phone and a persona

conmputer, The finger sliding guide 3 forns a part of

the housing of the electronic equipnent. Al so, the 15
shape of the gap 2 formed in-th4f+nger sliding guide

3 is rectangul ar when being viewed i mmedi ately over

it. Its |png ?'iﬂegeh:ass B3 8 EQy SHPlet 8 Qs IPDgeed Ne@tween
a long side of the effective pixel unit 17in a main
ascamiyag di raand | e at.marpst senstohats tdhe ktheit as 20
sufficiently inputted to the effective pixel unit 1 of
Priece bRy ig@ks gons tARdo di s5agifsr t1 % KePRay it appé any

equal to,or |onger,th a_short side .of t e [
cﬁ%cgnpﬁtf?eﬁga{gﬁb%n%%rna ﬂﬁnfgcql?%neg%qéeéag?gsk%'xej’
he ¢l | ' kM| suf f i Gl 80t [ dntQnt

he effective prxel unit 1. |If the gap 2 1s too

ugyﬁ i SF 9y iﬁa?é et d Yy SHf #H{?‘ﬁﬁe FAH defp

phaitdernt e delayed whe Ifd ngee 4 insydxr odighhd rtloe dimecte

contact with the effective pixel unit 1, when the 25

skingyer pbi atrepate bahive Lvnegevedrhusn thiee sherS i de

size is 2.0 mmor_|ess, prefstably,

SR LRAB g zt_é‘%ff‘%-ﬂge&apglzl ﬁnah@wéﬁi%hgm (igﬂér}ﬁ?% of
oBAFES Ry oH T BB 8i a HeBT R hPeBTng (ot shown)
d%_l&itihrba@édt ke fimgepibniet biuINtrdatwrdi iaghucodhact |
apparatus or attached to the housing of an electronic
equipment such a8 a mobile phone and a personal
computer., The finger sliding guide 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 size equal to or longer than
a long side of the effective pixel unit 1 in a main
scanning direction at least s¢ that the light is
sufficiently inputted to the effective pixel unit 1 of
the image gensor 5. Also, itz short side has a size
equal to or longer than a short side of the effective
pixel unit 1 in a2 sub scanning direction at least so
that the light is similarly sufficiently inputted to
the effective pizel unit 1. If the gap 2 is too
large, the skin of the finger 4 is brought into direct

contact with the effective pixel unit 1, when the
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the effective pixel unit 1 if case of the imaging 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 image is severely made unclear, if the

gap 2 is too large. The A/D converter 7 converts an
anal og output signal fromthe imge sensor 5 into a
digital signal and outputs to é@e_nicroprocessor S.
The 15 m croprocessor 8 receives the digital signa
fromthe A/ D converter 7 and perforns a suita?le (4
fiimeg R L iprodasEt e MRed % nEnppsRet r T0AIS 1 chfifr Shott 8ide

| nputti tus in the first di
RS, PO S ol B0 T8 s

- z%% Vi gl Al ty 0f p&fetfhief ﬁ]aeﬁnédi'rﬁ e t B8 ikjHOe[dépith)

nedr "t he ‘ga 2 of finger sliding guide 3, and
dinedethenf iingein4a ranyd | €d 10 the shdectlilorumf an
arrow 6 in Fig. 5B. The ski.n of the finger 4 is .
peleferablThus mangkowf 250 BiFiagid 68 0Owhdn thEngpngde skin

ok Bl S0k DTk W SRECTD L BRI B e
| fal . i t . ; t t 1 i
LG HIBEO £p BYOL 520 sh coromat Liging of

tH eSO | MR gy €Uphitae vl §Be thiagpip 2 iis Used gmall, and
lightly'trace the gap 2 as nentioned above, a force
560 ¢ naaddisteci ¢ enbegposén ethe skpun| of diheciingegpA and

IS apglied_to the skin surface of the finger 4, as "
tdrovet ERchig e 70 1¥Rdr Aot e, ludderefpessively separated &0

that the image is severely made unclear, if the gap 2
is too large. The A/D converter 7 converts an analog
output signal from the image sensor 5 into a digital
signal and outputsz to the microprocessor 8. The

microprocessor 8 receives the digital signal from the

BA/D converter 7 and performs a suitable imaging

process,

When the biometrical feature inputting
apparatus in the first embodiment is used to read 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,
The gkin of the finger 4 is elastic. Thusg, 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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situation that the finger 4 is never brought into
contact with the effective pixel unit 1, the distance
bet ween the skin of the finger 4 and the effective 10
pixel unit 1 is always kept constant during the

novenent of the finger 4. Wiile this finger 4 is

noved, the inmage is generated by sensing the em ssion
light that is emtted fromthe skin surface of the
finger 4 after 15 being scattered inside the finger 4,
by the image sensor 5. Here~ t3fe tight is enmitted
fromthe skin surface of the finger 4 after being

i$0a L5 RY S WeL nt ey d i gpectiand wenetatasiia Shadowhe
I'n accordance with the inner structure of the finger
iasagdopmnisiFi §. 82120, Théheki hhei saaahies @f dhe finger
epi derm s 1004 has a cutis 1005, and there is_a.

dreiii WERE tsshBIBGAY eraGraths &P s cﬁ%npﬁﬁgio es

St b o B bt OSSR P e b 80 = pold
ﬁlsé%i'g%%fﬁ“%ﬂ% apd toid 2kisompneate, ofs the

compar e e epiderms 1004, and a difference in
Aardeéragti s i fown denbgat §d. Thesreforeh twpder the
manm | | ae tissue protruding fromthe 27 finge %HJﬂt

i et s oot i’f-'drﬁtthgel il geri ¢t df MHORFR 1%8"?%5 into

ti 100Q th t.i f.. b fi i
GO EaRE: Hordu Ehene SERRELES) I (PRGS Yool ranordtance

08 o B0 18 6ASAN £ REDRAN |4 0Bh oS tipsehtimegtive

s darrayed in the effective pixel unit 1 of the
pIPPE §8A%OrL 5ist haviapst kepitssicms tapht during the

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 finger 4 after
being scattered inside the finger 4, by the 1lmage
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
the inner structure of the finger as shown in Fig. 8.

The skin tissue inside an epidermis 1004 has & cutis

1005, and there is a mammillae tissue 1003 below a

ridge section 1002 that is the convex (ridge) section

of the fingerprint pattern. The cutis 1005 including

the mammillae tissue includes much water and oll
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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beconmes small in the light receiving el enent close to

the ridge section 1002 at the timng of the imging,

as conpared with the light receiving elenents close to
10 the valley section 1001. Then, a partial imge is

obtained in which the valley section 1001 is the

bright region and the ridge section 1002 is the dark
region. In this way, an anal og signal correspondi ng

15 to the 1-dinensional or quasi 1-dinensional partia

i mage obtai ned at each proper-t2#img is converted into

a digital signal by the A/D converter 7 and supplied

£10h § BPpFIHOPF PE§ES ¥e i RS HNW ODLgREseari Brédnkson a

the” partial inmges sequentially and reconfigures an 20

Vapeyokedicl emt 1@ Iskd phet eonwixt hectilpgerof. the
rocess for linking the partial .inmages is gxecuted %Y

%Sﬁ idge

IngerPediadr ckesspned debedetd el EABCEN B

bet ween artial i es Lmlar]

TP oar o SRy E0H Fo o o8h0he giighg, LHE CRLSLE
53@Q$b§ﬂg éf@hﬁﬁ@%e%%réﬁeﬁi@H,tﬁepéﬁﬁéﬂtiﬁagpﬂkyl unit
one frane of the imge sensor 5 is read and wites

1 gD ahleotimeg@8sepaict ob, otha finpttmerdme oot 1ight

shown) (Step 5101). Here, the partial inages for qpe
Hecomesmsimabh inngde rbighbvarageivhng afffpeppeciose to

i mage,sensor 5 s _a i ,1-di mensional . S .

t el om e edvipn 1R a s R T hhRD Y, el il ing,
Qeq b i OlyedeigidglelidRBatenalose to
ShehEBE LS LTS SEto ol ihg el

the valley section 1001. Then, a partial image is
obtained in which the valley section 1001 is the

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

In thig way, an analog signal corresponding
to the l-dimensional or gquasi l-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 8 links

the partial images sequentially and reconfigures an

image of the entire skin pattern of the finger 4. &

process for linking the partial images is executed by
this microprocessor 8, to determine the similarity
between the partial images, similarly to the method
basically described in Fig. 2A. Fig. 9 shows one

example ¢f the process.

At first, a partial image for one frame of

the image sensocr 5 is read and writes into a bottom
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line. Next, a partial image for one franme of the

i mge sensor 5 is read and conpares with the partia

10 image stored in the first nenory in units of |ines

fromthe top line (Step S102). If any one of the

lines of the currently read partial image is different
fromany one of the lines of the partial inmge stored

in the first nmenory through the above conparison, the

15 lines of the currently read partial imge which are
above fron1the l'ine having difference are additionally

chloﬁfg '%ét ieett Rl &Py ;__(?L%tOfsﬁé‘ﬁnPar(tStaé pi BagA) .

ore |rst nenory: exa , i n case that
Hdwee | nape &}_ﬂﬂS’Ol‘.aC’n iisn aopeposed m‘nazfram@s irmbﬁ @Iii’e image
20 last 3 lines anong the 12 lines read at thj

S,
fo® seysdiak olingss WHRS SR HPAYYNSED oG of % o AU

partial i.ma stored in rst ,

Pt pBRu L ThREY 4 Sp P (Rt fE e Ber 1ines
re e r | iing, d reRehhe ot i aRges £dnsor

a&?{?f gq[gﬂ E{}Eeiﬂn'gtgée %%?t?tgr? k}g't véeen the first Ilgne

ANl t Be 1Ridliheh B ieniad atldedeomnsdiweo hi gbegto § @deodf ane

first nmenory. The processes at the above steps 5102 -

2neto 3104 are repeated until the i mge data

ding t I bt.ai ned (S 0
Z?EL?ZP‘SSN%S%%%?& sl GpaeR Tor nd TEERnE 08k the
%mdggeg . gr 1Quasi, d- Qhﬁere:%ngg@kebr@a%eaa@r Faibial

uséd w

out “any unnecesSsary optical part, the inmage
iGagbe stdredai hehd Nf Mbghridivipnen sirivcs uod dfines

from the top line (Step 8§102)., If any one of the
lines of the 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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the finger 4 is directly reflected can be stably read
W t hout any influence such as the wet or dry state of
the finger 4, and the apparatus can be sinplified and
10 miniaturized. This reason is as follows. That is,
as the imge sensor 5, the 1-dinensional or quasi 1-
di mensi onal i nmage 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 15
constant distance w thout any cthtact between the
finger 4 and the effective pixel unit 1 of the inmge
tSENS0I ¢ Sa gl i ddecrehait VB Ghel dhagaddahlia i mage
resulting fromthe emssion lights that are enmtted
cormye ¢ pendiing suw fane dfingerf isgebtabredr (fhen 5805) .

tt d inside the fi 4 is_di t]y i d.b
The. | magd\CEAEHRTS iR i R o 1ok aPPbe WRTBR! HEiTRethe
he | magdh@EASERTS okt FF abibe o et
PAHGRETE BRR AR Bk SRRy RIS 18 (ShsT & 1s

ugi W{Eﬁea%orarﬁr AR6 des Patiept imge phrithe thegdmage

I's consequently reconfigured. Al so, even in the
oFKitth@eekting prortépn iim which tthe emetremtrwatugs of
cannot be obtained 30 because of the phen nenog bq d
thie chinger| idghits najreet kpreadleshad SRPnR&FREE AL 2

t.hen spread t.,hr h a |ens, and optj cal

Wi cioht FRg: b DHUFEAe SYSPofrat A ctFbegd Gty 8¥hte of
alyd hW€addfNhe sinplified and

oo S PP pRR e sinplified

ried L €Pt et r axignrehisdn t he akr Mxtllews,. That is, as

the image sensor 5, the l-dimensional or gquasi 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 effective pixel unit 1 of the image

gensor 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

geattered inside the finger 4 ig directly imaged by
the image sensor 5 during the relative motion, and the
obtained l1-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 cqﬁtrast cannot be obtained
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inside the finger is reflected is obtained according

to the first enbodinent. This is because in the first

enbodi ment, since the light is directly inputted from

10 the finger to the image sensor 5 in the distance

close to the finger 4, the conponents which are

spread on the skin surface and m xed to each ot her

beconme small. [Second Enbodi nent] 15 Wth reference

to Figs. 10A and 10B, the bionetrical feature

i nputting apparatus according 8¢ the second

enbodi nent of the present invention differs fromthe
bbh%ls £YedicMRNplsdvvhend i . whAcdnd168, Light heayabe

light source of a plurality of light emtting 20
speeiack o s thleaceki mnsuhgaidengerds mlhgsaaﬁa% Fhppyeh a

1408 71 B Sl Bk T o8 APy
1 1- . .
sYRTa % SIUITdaTi Al FAA0RY L P ki @ O

e neal the"ga e finger sliding

.Agﬁuilq.%%timeq dmheps bogen 56 @) nasi mdde, dibectpabtern
own by

the arrow 6 on the finger sliding guide 3 to
h&na@@ttheBbxdéI@enprbmmqna$Erﬁp1Nh§¢hng@ﬁ¢§¢§UCture

illumnated from its finger cushion |de_§th s.de af

ingd de ngee Tdmdihgl gurdd HCTES déné?si%\‘fﬁl g accSrding
tered Light . [nside.the fi. he;

i S ot ot WodtPERE or d1YCL 8, R 4TSI Yph T o

eig’ﬁioﬁhﬁé‘ﬁt“ n&lcd the Auldid Wit Ainaspery tiaglecsdp from

as a cenfer is to make it possible to sufficiently

tHenaTiaigekhéo the image sensor 5 in the distance close

to the finger 4, the components which are spread on

the skin surface and mixed to each other become small.

ISecond 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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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 can be read by sinply using the
peripheral light. Mreover, when the |ight source 151

15 is arranged in parallel and close to the

1-di nensional or quasi 1-dinensional imge sensor 5
inthe direction in which ttte $¥nger is pulled, the
lights fromthe light emtting devices of the light
ﬁ%é?;{a%’ihtﬂfﬁtﬁéﬂhﬁemﬁaiﬂ$h@&zth49 fsngéntumimiatad from
optical 20 conponents in the |ight source_direction

iarse Singegl wushionedidrhi sthenmdrdai PE K& sddstr ¥BEd
below with reference to Fig. 11._ Wth r &grque Eght
shilding, gorideed beatCeriPefpdft THPpBRBMTS A i%g

i_nt epsi bi .nto e o] e14di te®Dttin
lﬂ‘?ef‘fligggﬁ%{mco%pslg %'lﬁt' pgg‘% nrgg%%gb Hﬁhef%gelgggﬁo%ﬁ g

d0P2:b8 ardi rgpthoRashawntR¥ @idarenwhiQh ishe finger 4
considered to be darker, because the - 32 distance in

iwhiphlikd Wit paspest htoughe reapuli 8 Booyenter is to

| onger. oppositely, the |ight conponent SSi near
Mﬂkﬁfiﬁgﬂﬁﬁﬁ*ﬁlﬁaﬂ%nﬁ%gg%Féﬁnﬁkﬂ.gﬁngg)'?egﬂ?on

h b .1102, J i : bg
srhhestnd AP aipe 1as g RHEIFFELR Wk ol
NASSLE 1 b quobl t BReCUYti S d P04 J mshovker at Tthe, viilkdnity
contrast 1s 1ncreased dependi hg on the
of the gap 2.

As for the light emitted from the skin
surface after being scattered inside the finger, the
skin pattern can be read by simply using the
peripheral light. Moreover, when the 1ight source 151
is arranged in parallel and close to the l-dimensional
or quasi 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 151 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 light component passing
neaf the ridge section 1002 in a direction shown by an

arrow 1101 is considered to be darkexr, because the
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di fference of the distance. Although the actua
detai l ed nmechanismis unknown, Fig. 12 shows the 10
experiment result as an i nage exanple. Also, as a
reference, Fig. 13 shows an image when the sane
portion of the same finger is read by the nethod that
uses the total reflection critical angle, anong the
conventional nethods in which the contacts are 15
assuned. In Fig. 12, there is the |light source on the

|l ow portion side of Fig. 12, ~antf i3 provided on the

side in which the finger is pulled. The fingerprjnt )
diistgm sectnowtiawh nghe |ldngjet paisssontlirsusieethd cutls
becones dark, and the front, side, of .tthe valle ection
10&dork® BPPGIRE - | PPRPEEER LY, thE Ililgﬁj’ft sSBF%’e‘:’%%‘?Cﬁdte

of t.he fingerprint -Gi LO ik, 180d in a
Hﬁﬂ?%&%t?ggf!ﬁ??ngﬁéggéﬂsggﬁrsﬁﬁyz|%n§F§ consi der ed

i P sMidh [H9 akf anmebion 1eff exs ebnshiri@bed to be
dé?ﬁ?%%%ég ﬁ%ﬁu ingide the skin of the finger, which
brasgh t er f bendies Mt |d bet anssud n1008ichl &die t hégat

is a part in which the pattern is |ost

rqund the 3
ciomguEnebht @8 o7 e & §hreighinbh ehicd ek r %@B nds® t EﬁPﬁéer y
Bt D e 36 Tk BB o UL 048 B
STE{ATR AR P YRR RYL Qe ORI Re, agred
deH { BSE. midclsh@uka Hes notkfdowhat Bigt hé2sedomds the
experiment result as an image example. RAlso, as a
reference, Fig. 13 shows an image when the same
portion of the same finger is read by the method 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
pecomes dark, and the front side of the valley section
becomes bright. In particular, the light source gide
of the fingerprint ridge section becomes darker, and
the contrast is increased., This portion is gonsldered
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




10

15

20

25

enbodi nent, the light source 151 is arranged on the
side in which the finger 4 is pulled fromthe gap 2.
10 However, the light source 151 nay be arranged on
the opposite side with respect to the gap 2, or the
l'ight source 151 may be arrayed in the vicinities on
both sides of the gap 2. 15 [Third Enbodi nent] Wth
reference to Fig. 14, the bionetrical feature
i nputting apparatus according tg the third enbodi nment
of the present invention differPs fTomthe first
enbodi nrent shown in Fig. 1, in that a protection 20
imevey S&iteade DIFbpti dd,l yandahbiisssidr espicingis sto the
inserted into the gap 2 of the finger sliding guide Bt
pard ka4t EBnpddah stBen&Xithahs i BtEAPReFe allth&at I
the firsg e di nent. The bottom.plane of ,th :
aﬁﬁﬂ%ﬁﬁi%ﬂrc 3HLe PPEEIPH ghbgﬁﬁitigﬁ’cgﬁy%c%he tmage
i f ' [ ht f LERGE sensor
Q?, @gln%rf@]fgﬁt g%tép}/gﬂg ??_rtthiewl sE%g?arﬁeihil Fy sanme pl ane
canvdiec iopapllanelobtt He I sdi operisiedi ag duialeh8gh

Thus, in order to read the fingerprint pattern of the
chinigegs @, when the vicinity of the first knuckle of

the finger 4 is put .near th rotecti coyer
enbedded §th Ft!ﬁ@ug‘é% %o?o%ﬁg §hgtP g}}%li ﬁgcé)gl?%e 3
' he ¢ ng i dy 550 j Qr*afrﬂfédtbﬁ the

e%_r%%t&eﬂ?%%'cg\#eér] gaf?ﬁtasspar é%f_ i he 1a$§k.£‘n of the

shidRoeim dvh8ctl WS EAnQ@Y agt |8 bl lllhed gretecthengap 2.
cover. Thus, anong the |ight conponents
However, the 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

sides of the gap 2.

[Third Embodiment]

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

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

gubstantially same plane as the top plane of the
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that are emtted fromthe skin surface of the finger

10 after being scattered inside the finger, the |ight
conmponent emtted fromthe fingerprint ridge section

in contact with the protection cover is directly

inputted to the protection cover 801, as shown by a
nunmeral 1111 of Fig. 15A. This is propagated through

15 the protection cover 801 and arrives at the

effective pixel unit 1 of the 'g?ge sensor 5. Also,

the light conponent enitted'Trg the fingerprint

vall ey section that is not in contact with the
progect isdri dbwgr g8Gkie | 3, ontleuinplitt cdrderat i Fepdydhe
as shown by a nuneral 20 1112 and grOﬁaga ed tgﬁoqu init
#mgawp%%rpaﬁaet%rpf.ﬁ Gt fePdor RRctfn vicintty
SPueh &@qrﬁtﬁhu#]@h 6E‘e nel S GIPANAN Bt near the

rop ect Ion “cover

o dt baklied oc&berl ol éﬁﬁba@te%ﬁ f:‘ioﬁhbh@gazﬁl POt d

ridge section and arrives at the effective 25 pixe
fimdet ofl fdienynagd cendoand. t@en heheodtitaggyr én icageul led
of the first enbodi nent that does not contain the
5% cdecticof kacer t35 WoateRsweon rever $98 / t Reb@idhtof the

t.s that it th
R Dol FLP O e fih BcAAAIE 1Herae LT Fagh Toe
Fh St QEE%drPI%%S? tOThtL&e %ﬁﬁhgy%@nﬁlemoa@@:hﬁenents
rough the arr [ayer arrive at the
tfdechiree emi(’etednlﬂrohn ﬁbeslsown txs'urﬁlaeenwrﬁr she finger

d 1112 ,of Fig.,15B rrespectively f t he
égh@Er%ﬁﬁﬂgr?gagiﬁﬁﬁéohnﬁﬁgﬁtﬁp rlhtthelﬁeﬂﬁt
AP bABntAemitesd fraif ﬂﬁécmﬂﬁﬁbrprhmm ridge section
in contact with the protection c¢over is directly

inputted to the protection cover 801, as shown by a

| numeral 1111 of Fig. 15A. This is propagated through

the protection cover 801 and arrives at the effective
pixel unit 1 of the image sensor 5. Alsc, the light
component emitted from the fingerprint valley section
that is not in contact with the protection cover 801
is once inputted to an air layer as shown by a numeral
1112 and propagated through the air 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 contrary, in case of the first

embodiment that does not contain the protection cover
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first enbodiment, 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
contrary, in case of the interposition of the
protection cover 801 shown in Fig. 15A, if a
refractive index of the protection cover 801 is
simlar to the sane value of 15 "1" as the air, this
is equivalent to Fig. 15B in which the protection
cover 801 does not exist. Thus,<35the ridge section is
detected as the dark region, and the valley section

giops detephednayitdhe bEBghttH@oL dghlty cdieonenge sengbr are
S. However, if the value of the 2Q Hgééaftive indg of
ertid trdt BEomot heovek 180 BWekdRes © fyridik of LGRS (3 Esr

ti det ect ed t bri.ght ] d i
oI, P CREEREFd o Bl 86t GBS ERE Fart o1 B3Con ByPLkgSd to

. se oy pleb) S e i oat ed the fz0ld oweRer and

cHE O £PL 0k q ! Srpp AR LR MO ERe v

tBleaf et +ORecauertPdlefsegrtenver pitdecl refii actli,veasi atiown by
di fference between the finger 4 and the air .and the,

thef mameve lisndebd Hi andr drick? betwddid « hbSBr r tdkesgectively

oot 1 SRIPTRSLRE | FPEes BEEGEth 110 FPRgdr A9RRRT 2t
UM SO AR, UBldbidebeden ohe

£5 rLA @fbbueaeait f hehef reidbuespiotalonnis Hetdetkdgtas the
conponent passes through one boundary (the boundary
daetinesag L be , f iamgbr thad waiel eyosecti ioin covede i echpicps the
biT%ﬂffégéﬁggaQngﬁemfﬁéﬁgnﬁiﬂéEE”EU'oﬁhtﬂéfcontrary,
in case of the interposition of the protection cover
801 shown in Fig. 15A, if a refractive index of the
protection cover 801 is similar to the same value of
"i" 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 ig 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 refractive index difference between the air and
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ot her hand, since the |ight conponent 1112 emtted 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 the refractive index
difference is great, when the light conponent is 15
emtted fromthe skin surface. Thus, the em ssion
light fromthe valley section is stronger in intensity
than the |ight conponent fromthe& ridge section.
However, when the |ight conponent arrives at the

@fd e{ﬁi‘b‘tﬁ%c{ﬁf@:ﬁ ¥Bkle rl,8 d heakieghfr exo@onehtarsenhef rom
20 the ridge section beconmes relatively stronger in

refeasttiyet hande ke diiffier cogpohetweenntiiwe Fepgey 4 and
section. In fact, in the fingerprint input ap at

e eBIr P el gt BRVENo.8 &l 1502456 /1 RREEL EF bhe D Ene

i magi ng_hy i ng the tw-dinensi . L Rg i ig.
CSTUPRER T e bEaPRaEss Ert Sy art A FRO R TrEt PRyl P19
15n §RE8 vl Pser t enlhe £ # 8€8 vishriugdn t ha ity anspahentlight
protection cover made of glass, the fingerprint 37

@i ehenits g a&sed hivowdh chnehdouhdey ysddth@nbetindiry

fingerprint serves as the dark region, and the rid € which
hetweon &dvecbingegharsdi Bhe PeEGIRCTEBR Qf €8 Feaddh, Whie

8 FR2 T2 81 ARGRRIE FRET R rabt SBRuben PRecne
e (BERH o5 Ele HR T B s RO e omed
fredh aghieVe A Ny s dtef®hr pastseAsthrough the two
boundaries (the boundary between the finger and the
air and the boundary between the air and the
protection cover) in which the refractive index
difference is ¢reat, when the light component is
emitted from the skin surface, Thusg, 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 compenent from the valley
section. 1In fact, in the fingerprint input apparatus

noted in the patent No. 3,180,126 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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a singular point, and the protection cover 801 is nade
10 of optically transm ssible solid having the
refractive index of a value other than the val ues of
the singular point vicinity. The refractive index of
the protection cover 801 will be considered below In
Japanese Laid Open Patent Application (JP- 15

P2003- 006627A) as the proposal by the inventor of the
present application, the relation between the
refractive index and contrast- o37the transparent solid
filmlocated between the two-dinensional inmge sensor

A L PE Risngsse & Snaeal iz ash i ABCah ngalldeiyt ,sddeid@ of the
relation as shown in Fig. 16 is derived. In Fig. 16,
flihayeeptriicdl sarsebndicdties thelconeghon wnd the ridge
cal cul ated from (P3L-P3D)/ P3L when fhe power of the

et ORNFRTERS t 8BSt ARG rihsBRFef € EHPRd fil m

i mredi at e under_the_fingerprint kid ' | S5

defi ned aégﬁ"SI‘_:%d’th ¥ﬁ%588\1\er“&6 By ﬁi:\lel ?‘S%?E?‘tﬁlﬁgﬁ’téed“f‘g“ of
b g fd ' ' afale, th

b e SR L L R e i
choert Zestab etvise hndheatebd ¢ be sraft boni vad ritex valdey

transparent solid film Al so, a line connecting the £
seatntenoberqme &sVi-s daf itidis wies A FePRactiRRe TRYES ©

B ottt R L 2GS b finB, 3 EReBerga to oo
< SLAHISE, UKL SR thatgE st dpphentiois made
ol it 3biand, YNt ¥ ablen ief § 861 er el i d npafriong ttlee refractive
index of a value other than the values of the singular
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-dimensicnal image 5ensor
and the finger is analyzed. According to it, the
relation as shown in Fig. 16 is derived. In 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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di fference of the refractive index on the boundary 10
bet ween 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 reference to Fig. 16, when the 15
refractive index of the transparent solid filmis 1.0
which is equal to that of the air, the contrast is O
e. This is because in the graph of Fig. 16, the power
of the light sent to the ridge séctton from inside of
the skin is assuned to be equal to the power 20 of the

hbehtzxeph 1t @xtihe Mol enteectiws. rOrdidel ve, inded of the
the refractive index is 1.0, the sane contrast as the

traste pbeditmentl id dblai.nedldm Faglibg cedmnecting the
contrast val ue becomes m nus. Wien the contrast

BRiAted £ n+t ME KT st s cApddinrft vhetaddhipelefs ant e, index
2 h | f th f i i nd ' ' t

egnttlhges;/ bgggﬁesls(:e@/o“r;gﬁ&laec I%c?aklﬁ)% g;( %Pg&gégg‘s&:&\%% as
EBRRY NG T ¢BQ Boid¥Ri 6 1Y meRause Qfe £2hQd t¥ieen the
I ---- 39 singular point = 1.1, and in

re€rpict £eéi dndeovest 88he Whnsgerefisactd semiddeo ilse 1.5.
1.1, the contrast between the valley section and the
Hovgyesect the igraph Thbs Fidhel ¢ el pastdbrerniasd RVt he

LS Ol eogen P bo 3 S Ll e e, DELUEETL i, O
TGRS e BAYAR I (RIS he B ddiny
between the skin of the finger, the air and the
transparent solid film, and this differs from the
effect resulting from the structure inside the skin of
the finger.

' With reference to Fig. 16, when the
refractive index of the transparent solid film is 1.0
which is equal to that of the ailr, the contrast is
0 §. This 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 as
the first embodiment is obtained. In Fig, 16, that
contrast value becomeg 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 Cx1l0, the
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exi st. Thus, the protection cover 801 may 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 solid filmbetween 1.4 and 15
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 B3& -have the sane
contrast, but the pattern in which the structure

shRde £ ot hRger {s1rekhRrted thcopivégdian Lover 801
nent 1 oned above. For this reason, if the contrast
whelweare thectiidge brdekod & Hat 1l ponhacteonmbrhstthéetween
transparent solid filmand the valley section that

thgeFalokeYonesdiion abforkhs | 5idogh S&cbaBaded Wi t RTRUS,
h trast of the patt it is djifficult d .
the Rl LACELVR ARG Bor tiibh PRONACH (Recoer (20 1s
i4 { i tyh i
TR D PR e R B a8 PR et er Nehan

1betweehel dpeNdald 10 i Pr¥hkal saib Lenkkdsid i saving the
especially high in Fig. 16 is not suitable for the
reforadtion toderx sbassMehaovel, L adosmlyebdsupstantially

J Lai d 5 P Appl i cat i
k3 REpo0dRIDGGE M BECT RECHOSHRAT S 2o Und ek, Bt cFoBped

oEMEALA ELATNY, YDRASHAS S A1 80kora d gy olg 1EKe
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
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 not have the same
contrast, but the pattern in which the structure
inside the finger is reflected is generated asg
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 i1s 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 sengor is not

wide, Therefore, the refractive index in the range
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greater, the brightness is reduced even if the
contrast appears. The 8/ Nratio is reduced due to 10
noi se caused by the external disturbance |ight and
noi se generated in the circuit. Therefore, a
probability becones higher that the identification
between the fingerprint ridge section and the
fingerprint valley section becones inaccurate. Thus,
15 the upper Iimt value of the refractive index is
desired to be about 5.0. As Thé%esult of the above-
menti oned considerations, the refractive index of the
bertoteomt i bndcarst 300 iis dgsickdthe keeresdn 4131 and
1.4 or between 2.0 and 5.0. 20 As the spli%tsui%ablg
epme ¢l prohdcth ohtt Fdwer BD116hRPE Htb gl Tor the

refractive index lﬁﬁi.than 1.4, there is a glass

PRRGSF WP R Eﬁﬁﬁ%ﬁe i's BeF3 (berylliumfluoride). As
the soli %iﬁé&v@ﬁ% ag’hﬁf'tyfz%rd tHe BelaAcdsanLaAeropen

801 while having the 25 refractive indéx greater than
PAt@nt pldrem gl ass (JiPnd 20 BgomgE2 BaO élsarihen proposal
monoxi de) and PbO (lead oxide), hematite_ (red steel),
byutile igvestor efotd)ls -apmligatd®@i unyh@tand®®, and

SO IR Tk Bl Goen G305 CO5ELY 0L 21 % e comes
| e ( . |t

IFRRNe Al chE° PUL fichRsd B HUBLE S SOPen AOH LRE

cOhtIresst a8 Ftesﬁe;ds as the sprotieptienieovuesduthkel due to

transm ssi bl e property becones high in a | ow

nodee ermpledediwntbe keixgarneipdisdlushance light and
noise generated in the cirg¢uit. Therefore, a
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.S.O. As the result of the above-
mentibned 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 is 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 Ba0 (barium monoxide) and PbO (lead

oxide), hematite (red steel), rutile {(gold red stone}(
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in the near-infrared wavel ength regi on between 800 and
1000 mm and the sufficient sensor light output is 10
obtai ned. Also, the silicon is an environnent-

friendly material as conpared with the glass including
a harnful substance. Al so, the imge sensor such as
CM>s and CCD is nmade of a silicon wafer. Therefore,

the |l ow portion of the silicon wafer is thinly 15
pol i shed, to have the thickness of 200 pmor |ess from
a photosensitive |ayer, and thdd the up and down sides
are reversed. Thus, when the |lower portion originally
geemdnionas Bhenmse, ohnthe siié6an wWaheng stheayghiilicon
into contact wth the skin, the simlar structure can
cao be obraihyd okitdboedamys spesenl conductepgnaterial,
shows t he fin%enprint image of the, finger 4 that is
apgad Iy PRECEESHEY i 81 oS ur 30 At (R hyC8ppd at us,

rl?ﬁgt‘lﬂ'\?‘et‘ fgg?ﬂiegﬁ%e%lﬁ%gg t%%e ttP:{ gfiﬁ%.tsisorb £0y€kL i%%.écon

con 0 sectiron-is kKnown fo

wakkd ned $¥eRelskdderb0und SkhNorPeRld NtaREr s 0ds the
the upper” I eft part on the inage. However, the bright

ppotiEadn emdothe mjar kh potirisansmi esdbla qveoped tys becomes
conpared with other_|ocation. Wen the protection
higheritgoa 18V Worvglequith dreiony of Hd Jhtng@shenially,

L £85, 356A PR TaREREE By Uen QB SG OR! bEEELL 80p ema
1509 ROl e&ﬁ&%h‘éovﬁfgﬁ?g.i%t nephisenRed pbRYE RbHA is

accordance with the condition of the conhtact portion.
cBhadndde relabionthetyetiicon is an environment-
friendly material as compared with the glass including
a harmful substance. Also, the image sensor such as
CMOS and CCD is made of a silicon wafer. Therefore,
the low portion 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 contact 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 this embodiment héving the
protection cover 801, The contrast of the ridge
gection ig 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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the bright and dark portions is reversed as conpared
Wi th the non-contact portion. This problemcan be 10
sol ved by a nethod of the inaging process and the
fingerprint authentication. That is, only the
continuity of the ridge section my be extracted and
i nked through the edge enphasis. Also, when the

aut henticating nmethod is based on the positional 15
rel ati on between the feature points such as the branch
poi nt and end point of the fi-ngkZprint, the reversion
of the brightness and darkness relati on has no

f’g\iéygaaea%n écﬂxgptag%emeﬁt beher M4HLEiWAY, When the

according to t ird 20 enbodinment, there is the

i desttobn evé Agsiie feainstthdll eisini $hdsposayed tihe
the gap 2 of the finger sliding guide 3, so that, the

fiimgerpuanitt yridgedstett beat become adar L o&t ¢ o2RAe the

attai nment of the effect sigilar e first

EhbbBY nE R I [ REGANE EndBEEER )é@? : H?rsé‘fser%ﬁcghteo
;:Féig:ca(]:?ivteh%.lpdé)ﬂebrf't gﬂ#%épfrgtefcﬁ?itdéﬁngcgw 689 as

appar atus accor di ng ourt odi nent of the
Y96 L8h el \@IH ¥ @Na didf fiaf Sa b eepddre thith erhedeoraition
shown in Fig. 14, in that a band pass filter 1801 and
cdh e orenita afai pocdritawl cTheait theoxrslatd donpeEresn
bet ween the i nmage sensor 5 and the A/D conyerter

thvRl B RAGBGmEOonSS Tt HER T E RGNSt [iein BRBOTSRR B8 FRApared
ﬁ{tﬁhghghggﬁf?@892@¥“portion. This problem can be
solved by a method of the imaging process and the
fingerprint authentication. That is, only the
continuity of the ridge section may be extracted and
linked through the edge emphasis. Alsc, when the
authenticating methed is baged on the positional
relation between the feature points such as the branch
point and end point of the fingerprint, the reversion
of the brightness and darkness relation has no
infiuence on the autheatication.

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 guality is
deteriorated, in addition to the attainment of the

effect similar to the first embodiment.

[Fourth Embodiment]
With reference to Fig. 18, the biometrical
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The band pass filter 1801 extracts only the inmage
conponent of a fingerprint pitch fromthe inage 10
signal outputted by the inmage sensor 5. The opti mal
frequency property of the band pass filter 1801 is
determined fromthe density of the sensors and the
scanni ng frequency by considering the ridge section
pitch from0.2 mmto 0.5 mm The imge conponent 15
extracted by the band pass filter 1801 is anplified by
the automatic gain control citcuit 1802 at the |later
stage and outputted to the A/D converter 7. According

he fo odi e b filt
FBREORS AP RSSOy TRESr g 2606 R8RSy Fouren
EhBOSriRldE BiFt ¢hd rOPLERA tOULPYEN 8F orf NELF EFBYS SBNSAT the
5, and the automatic gain control circuit 1802 for
ahplridf ydmige 8 hae ndut pubwar e pribdd dedid, anmd eheft tshéoand pass
smal | out put of the skin peeling portion can be ,
SipLe dcl 0 Vhan nabEprdt W ogeipefiontroe 59 5Gytk 1802

48c B fRBECHRAIVEER Ent Ak deOskbhdtbedsf and (ke A/D
protection cover 801, the output of the skin peeling
oonvepdreat i Dp pord i fine beommemenxtessitbady théasd igvem| are
in the third enbodiment, so that the recognition

peoomes diiatcalft theowehérd terbeddémeR tenbodi ment can

i h bl If terial h |
ol oss. havibg BarroPRas it Frtod M ueii thanihYy, the

; ) 80% L4 _
e, b Shohlc ¥ 3 LR SARE RN, Brom the inase
¢f frelti vatgved teherby hehpr diepd ¢ osenever B01 Themugerimal

frequency property of the 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 cireuit 1802 at the later
stage and outputted to the A/D converter 7.

According to the feurth 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 gailn 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 c¢over 801, the output of the skin

peeling or separation portion becomes excessively
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of the material having the refractive index that is
out si de the range between 1.4 and 2.0. 10 [Fifth
Enbodi nent] Wth reference to Fig. 19, the bionetrica
feature inputting apparatus according to the fifth
enbodi nent of the present invention differs fromthe
15 third enbodinent, in that the entire finger sliding
guide 3 is covered with a protection cover 901, and
the other conponents are sane as those of the third
embodi nent. The protection covef4901 is made of the 20
optically transm ssible solid having the refractive

grlex shmidieg tRitdatentfod breprtot ess i thadovdie 8Hdciognition
the third enbodi nent, and the condition of its
neiekaessiiff sandtas Hoatewért hdhsr die¥ibn cedvadipgnt can

According tqg the fifth enbodi pent, i.n 25 additi.on_to .
IEHEE AER SUTRrRE P YOS oI i aF R8I A Fball REhipp usual

' : ntire fi L sl i 391
ey fnda g i B el 088, SR R 1 gna 200

ithey el Fgbprle nprlo st 1 68 fdwet gbat, theiassenbly

performance is excellent. [Sixth Enbodinment] 5 Wth
arbfaentage tim Fbyic20, e dbobeeri ddiisf embgdbiment 1s

i nputting apparatus according to the sixth egﬁgdLnent 4
edifg @& VEr GV $heWBeForid: @ nPBAILHRSHE L OR n CONAT disthace

J¥ﬁ§§én%%%é¥{gfiH%é%ﬂ&g@ﬁesggf¥ééélvgoﬁndex that is

outside the range between 1.4 and 2.0.

[Fifth Embodiment]

With reference to Fig. 19, the biometrical
feature inputting apparatus according to the fifth
embodiment of the present invention differs 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 as those of the third
embodiment.

The protection cover 901 is made of the
optically transmissible solid having the refractive
index similar to that of the protection c¢over 801 in
the third embodiment, and the condition of its
thickness is same as that of the protection cover 801.

According to the f£fifth embodiment, 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 301, Therefore,
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illumnating the rear portion (nail portion) of the 10
finger 4 fromabove to read a bl ood vessel inage
together with the fingerprint pattern of the finger 4.
The ot her conponents are sanme as those of the second
enbodi nent. The |ight source 161 is provi ded above the
15 finger 4 with a support tool (not shown) to read
the blood vessel pattern of the finger and emts a
l'ight conponent between about 800 and 1000 nm which
is excellently absorbed by hefdgl®bin that is higher
in the absorption of near-infrared |ight than the
thbhari 226h | eMbod iyt thasuehe | @af factsi i at , thED ahaenbly
is developed for an infrared renote controller to
paafe ruarcfaksl @¥Xfinl beptkheen 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 25
obtained froqmthe jnmage resulting fromthe |ight

[S8# 1 de HHAOPIREST bel ow the finger 4. However, the
| mage regildy Nge FLOTINP éa%&g%mé@?dth@omﬁgeupﬁaﬁ

. FEQYNGR 1:6@1’;&%'1%6%@3::5&@@ yessekdimpoes tHenceizhi

bl oods i ncl udi ng henogl obi n passes through thick
ebodd meask edls £ fiehes bf Dot V:dus ef e bobdmssukiad ke ntihahnt that

the other tissues. Thus, the inmage.resulting 5 fr
tRACSHA SBEPEA MR AR ATERC R Anbe LG (FABFFfor Ot hdOT

£ BB DL b G PR 0, 80 B 28FGH]S of ene
finger 4 from above to read a blood vessel image
together with the fingerprint pattern of the finger 4.
The other components are same as those of the second
embodiment.

The light scurce 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 800 and 1000 nm, which is
excellently absorbed by hemoglobin that 1ls higher in
the absgorption 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 930 nm has a
large output, and is suitable for the light souxce
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. Howsver, the

image resulting from the light emitted from the upper
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whi ch can read the bl ood vessel pattern together with
the fingerprint pattern of the finger. 10 Wen the

bi onetrical feature inputting apparatus in the sixth
enbodi ment is used to read the blood vessel pattern
together wwth the fingerprint pattern of the finger,
the vicinity of the second knuckle of the finger 4 is
pl aced near the gap 2 of 15 the finger sliding guide
3, and the finger 4 is pulled to trace the gap 2 in
contact with the cushion of the46éfimger 4. During this
nmovenent of the finger 4, the patterns are inaged by
1 DgnitMaga, 58856 15. 1 ik 1 hlkst thawwioblie Jd$sé1f nanrye.
I mage of the imge sensor 5 is 20 obtained, the Iight
SDnceetﬁﬁ.hlmam;ﬂﬂmmluﬁemgmhamogbohﬂn1mﬁsabé through
finger is turned on to obtain the inmage.

thiyRk domed Ystcﬁwlﬁhethé\/\é’rlO%rYﬁéﬁedf bﬁsomeﬁgéarker
IS _turned o d t i h sourgce. 1 t

bBebi St hex! i To - Ipuled G ok o GoPRd o
PESH Al | JRYC Lutde 1@BIRnFOREer ﬁna%‘r '§esult1ng from
operation 1s repeated, and the I nmges ai ned

tise nQ ilghet resnects VIE51i ghe ﬁuﬂxmsdaae-fmylbwskaﬁndothe

obtain an inmage 1701 resulting fromthe ht sourc
dbifenene | basvasor thohhafden 4%@@5171@2 cfrl & HL ﬁ@ﬁgg

Shbih T o251 PR, q?% oraiRel PRGSO oF e ther with
%%ggﬁgkkg%%éang secon knuggﬁzo§§§;%ﬂ?ﬁgmgvetlrfLe

i mge obt ghred the UbliBendiei saReEddphte inputting
apparatus in the sigth embodiment 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
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 isg
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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source 161 further includes a bl ood vessel inmage 1708.
By determ ning the difference between the two i mages
10 1701 and 1702 in which they are alternately
swtched, it is possible to obtain an inmage 1703
having only a blood vessel image 1709. The process of
determning this difference is perforned by the

m croprocessor S. Fig. 22 shows a processing exanpl e.
15 At first, when only the light source 151 is turned
on, a partial imge for one f+afeé of the inmage sensor
5is read and witten into a first nenory (not shown)
(s S , ) it e | y Q 1kii Fsour ¢he
lfg'ﬁ"??é’t %%ef%%ghaaﬁﬁr?%?@i Eaﬁl f%%gone l?{gane 20 of
tigh £ "B@R r3eNSDE 150ins tiiemdl aneé rwpd tehonntend asépege 1702
menory (not shomng (Steps S203, 5204%. Next,. when
rerdyl thed ifpremstbecd it | sopmGRedl BA, 0B Fdh¢iapove

[ e f f .of the i '

OrpPEd 3 1P ERER igd 59 or Ba1 n The T FRsP TRy 25her S
SonpaPed g S or €d ' n The rF

R SImyHERLRL 17 CEall A S 0N Lo °

fiihes bi ghedk1éne7eisdaraf 4 hgeiomgd khoeckds nlT10@.first
48 nenory, the different lines are added to the

Huwgrest, Itibe bhdgei mhitlhedst yreweipo( $hepsuspey, 1ight
5208). Next, when only the light source 161 is.turne
Bt 4oL i AEF RPgEd BB A E0H! GRS ? a1 708,

R

%ﬂé%;?%ﬁ“ﬂ7ﬁ@ 1 hSUWARTIP2PRe o2l . aThetnd fel hesarisdrehed,
it is possible to obtain an image 1703 having only a

blood vessel image 1709. The process of determining

this difference ig 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 5201, §202). Next, when only the light
source 161 is 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, S204). 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
§205, 8206). Then, if there are difference lines from

the highest line side of the image stored in the first
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lines fromthe highest |line side of the inmage stored
in the second nenory, the different |ines are added to
10 the highest Iine side of the partial inmage stored
in the second nenory (Steps 5211, 5212). The
processes at the steps $205 to S210 as nenti oned
above are repeated until the inage data correspondi ng
to one finger is obtained (Step 5213). Thus, the

i mage 1701 15 of Fig. 21 is stored in the first

nmemory, and the inage 1702 of” Ft§. 22 is stored in
the second nenory. Finally, the imge stored in the
fmiansd x yemuhye il f Sabendctethésomrticheaddugde tet drleel haghest
t he second nenory and the image 1703 of Fig. 21 is

deds af e e( stneptlz@ $2EHL MEMORYs (EfePacESldimgS2e8) .
t the f 4 | df

AR e sRan” B B R, JR IEE RGOS o s fHiked’ OH, tne

Ip'a'l&%af' i st 8YEden %knuck K ﬁé ema%@?séa%&%ers is

he first and 25 secon es a t he blfood vessel

gk 4709 coapdreedr edd hyrlvaeinperats boretogat hehe second
with the fingerprint 1704 of the fingertip. Since the
meRgery | Srptistdte higbesthel bngodivsssbh Bagdesofhignes

LT b G
QEB@%“# ? I%% ng,(§{¥§ gg&éxbgsgﬂ JEER: e stored

I nt er po I on or t personal ‘authenti ca

bﬁSleé)nséB@nﬂ(lxﬁlel’@@H/?f RIECH] £ & ridiet f lmﬁ%fspfaflé Qﬂded to
can be used to Judge the spurious finger. Therefore,

thies Haghe bt dilfrectside of the partial 1mage stored in
the second memory (Steps $211, $5212). The processes

at the steps 3205 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 memory, and the
image 1702 of Fig. 22 is stored in the second memory,.
Finally, the image stored in the first memory is
subtracted from the image stored in the second memory,
and the image 1703 of Fig. 21 is generated {(Step
5214) .

In this way, according to the sixth
embodiment, since the finger 4 is glid 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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whi ch since all of the inmages are used, the persona
aut henti cation can be perforned at the precision 10
hi gher than the single fingerprint of the fingertip.

[ Sevent h Enbodi ment] The bionetrical feature inputting
apparatus according to the seventh enbodi nent of the
present 15 invention differs fromthe first

enbodi ment, in that after the linking process for the
partial inmages by the mcroprocessor 8, the process
for conpensating the distortid®of the image is
performed. The other conponents are sane as those of
tiiee Hioed ek hehecox®EsThtkint be copengecat ivnioh

CRSULES nons S W BHRCHSETRL. PREGH T Ohr ool &
f , f [ ki t =Y P
0 L PAC L FES® pieiesTh B G EFE r gl 5 Wwever,

teaensat ben fHidt Be itmgeihfebedrat I8 @aanessotothe
l'inking the partial images is simlar to that of the
peimsth &hbedithent t i ba ttilirs based as tihee hekiizompalterso such

i mage of _the finger, the uniforminmge w.t hout
agi s t FORISTRMENEcRSOICHT tRE Hﬁetrzﬁet?nﬁ&éi%%n@g¥ 5

i bt.ai ned. Howev tical i S e ;
58?‘53-0‘:}‘?%d%g§@§[§§ gﬁh?sﬁg%ﬁo\é\eﬁréneﬁﬁhéspemz%e&ﬁt%hg flen%%rln
wRitmald heugh die b rages aﬁ.rr@a%éﬁk%&é’\" hbed) aAH&NpeeBonal

Anong the authentication nmethods by use of the
atitihgartpt ¢ at i crhecamt bed gex fibrmkdataenthen s phs dono

the relative relation between the branch points and .
higher than the single fingerprint of the fingertip.

[Seventh Embodiment]
The biometrical feature inputting apparatus

according to the seventh embodiment of the present
inventioh differs from the first embeodiment, in that

after the linking process for the partial images by
the microprocessocr 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 is
same as those shown 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 teo that of the

first embodiment. In this case, as the horizontal
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end points of the ridge section is relatively strong
10 against the distortion. However, in order to neke
the authentication precision higher, the conpensation
is desired to be perfornmed. In this case, the facts
are used that the fingerprint has the ridge
conponents in the horizontal direction and the
vertical direction 15 and that a pitch between the
ridge sections is substantially constant in the

person, and the vertical diredQon distortion is
estimated fromthe difference of the frequency
ig@RONeat %h@etﬂ\@ﬁge&he Y tig 2k ognd 11{11@?92 iitlontdgay
sections. Thus e conpensation 20 will be perforned
dieltowr t 1 onFiags. t B8AsAnaet A8BE chherf atheediagy sensor S

conponent 1202 of a hori zontal r|d%§1sect|on in a
:L|§at0tt3mlnﬁﬁge e ve Ly hENG iR RAE CRilngErePESaddifired

be f f
iR40% Lo, BCFRVETSE SHE REQLRAR LBeRa s AL Fnger
4%%%@@&& Hhd hemBise ﬂbti‘fnﬁc'e@%fﬁﬁt a@n Pftention.

he conpénsation 1s assuned to be Y, a vertical - 51

Am@wghmnéeaﬁthéntEEaMDuﬂ mathbe s igeusectdbnthét er

t he conpensation is %lven by the foll ow ng equafion.
E¥nge Nyt il Jthe) mptyo D IM shbishn abEEPTHAR the paid to
fin

B 15 AL DL 55, GRGLLNE H g LR L4 60! Ko
oJAdfr B RO et AT LA g, svons
a@R ither | este dlstortlon Howaver, in order te make the
authentication precision 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 below.

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 fregquency component 1203 in a vertical
ridge section is assumed to be £2, and the vertical

coordinate of the pixel on the ridge section prior to

the compensation is assumed to be ¥, a vertical
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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 image conponent of the 15

hori zontal ridge section is greatly different. Thus,

t he foregoi ng nmethod cannot be applied. However,

since an arch pattern is statisgically little (it is
said to be 1 %or less in case of Japanese), nost of

ol PRLLBEN YMBYES L AN & £ONBRNSH L0 DY gUSigtzf hen2@fter
oregoi ng conpensation nmethod. Fig. 26 is a flow chart

£3ROW difip bR dtBgh Ngs orioces sbperther neoll bpwiingy equation.
m croprocessor S. Steps S301 to 5305 indicate the
pbcessYof £B/dkilng the partial inddes, and they are

same as those qf the steps S101 25, t 04 of Fi

The stepsF@OG%ls’oz‘ @gb%wﬁn@i ER/E Ehé%p%t%dg%ggg%t%é

r S aki ; LSt Qr tj FBatne, | JREEndle .
Se oL S R ST A A e
tthecaagen galr i Sbxbhe sivalynguirockgspaldredsardgéehe
enphasi s, skeleton process on the inmage stored in the
ifiarge recomes sshpekhomithoogbxithrret he & gyprtial loss,
section (step 5306). 5 Next, .the nunbers of the r'd%%
asédmbhari AMage hér PRGREPeEndPSIFLEF &1 e fond=im

bbb ik e o A T U AR g S
HHEEfingerprint types, and Figs. 24A and 24B show &
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 8301
to $£305 indicate the process of linking the partial
images, and they are same as those of the steps $101

to §104 of Fig. 5. The steps $306 to 5308 indicate

the procedure o¢f the process of compensating a

distortion in the image. In the process of
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hori zontal and vertical directions. Then, the 10
frequency conponent fl of the ridge section in the
hori zontal direction and the frequency conmponent f2 of
the ridge section in the vertical direction are
determined (Step 5307). Next, a type of the
fingerprint pattern is determ ned fromthe shape of 15
the ridge section. If the shape of the ridge section
is the spiral pattern or the hoof pattern shown in

- Figs. 23A and 235 or Figs. 24AS5hd-25B, the equation

(1) is used to conpensate the vertical coordi nate of

cop Xl 109 e hdge csaCio@NinThse ihegRi xedtiSi2@t the
vertically éxtended or contracted (Step 8308). In

ithicsl ngypraecos i agcho asheedesertiphaambsdi wdrletenis

possi ble not only to attain only the ffect simlar .
PE@ades f PRsthanbbBraents tredl 38 (e obt 4FT (HRFONY 18

pattern i e whpse distortion. i.s i Thi s
oBEEte B S PRRF Y 18R 4GRS TR 55060 -
NEXH TR0 ANGEORRCREASL | P AgeOTiNEComis! N Nehe

i ff'erence of the i nmage conponént between the - 53
nbariizopt &l andl veetritdaal idijeeseddronsinn thke image are

reconfigured by linking the partial inmages. As
dedreimirddabared the sledseinipadeUneRas @ Heen

(BRIl HETELL CFE BRISIe SpERRATY' By, one
SRR R R Sl et W s
FeERAL ARt clopbhehtt T appveheentidnedsection in the
horizontal direction and the frequency component £2 of
the ridge sec¢tion in the vertical direction are
determined (Step 3307). Next, a type of the
fingerprint pattern is determined from the shape of
the ridge section. If the ghape of the ridge section
is the spiral pattern or the hoof pattern shown in
Figs. 23A and 23B or Figs. 24A and 25B, the equation
(1) is used to compensate the vertical cocordinate of
the pixel on the ridge section. Thus, the pixel is
vertically extended or contracted (Step 5308).

| 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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enbodi nents are properly conbined is al so consi dered,
10 such as an enbodi nent in which the light source 151
in the second enbodinment is provided in the third to
sevent h enbodi nents and an enbodi nent in which the
band pass filter 1801 and automatic gain contro
circuit 1802 in the fourth enbodiment are installed in
15 the first, third and fifth to seventh enbodi nents.
As nentioned above, the bionmetrical feature inputting
appar atus according to the preseht-invention is
useful as a reading apparatus that stably reads the

hbirRAGRIDE 4 0t aRRE ted P ot alihe fdHeck estdi dhe Bnoathyesneabe
20 pattern and has the small size and the | ow price.

respediiahyedt iy 1snkingaidee f parthia Jap-bmﬂa‘taﬁs t hat
can input the bionetrical feature even under

adverse @ﬁuﬂ?ﬂ&ﬁQﬂﬁ§1%§°Fﬁe\&heoPr&ﬁPQﬁa%@V8PQ%ﬁp has

nger d.the, skin separ n_caysed 125
bRER R SN AR Yl RE G L ey bPECIRE  AVEREd, ¢ he
HbOWHEL | CHM R SHO N LR E#keeééﬂﬁer:ﬁw@ﬁt%ﬂ hes Sdot
I'nger can be stably inputted by the i mage sensor. In
léaseedd thetheo-boeasimend ionage exdrsdinents.s The other
difficult to stably obtain the fingerprint inmage whil
VRS PIUR Qﬁdlﬁdml’t@%t a@tllsﬁzaﬁ®t+lﬁnﬁh@%n§@arﬁelbﬁ %’Elaﬁée

SBRERER - | AwbnERT SREAEnd v Wl HEhar Gl SEpGulign Gioned

o PTEb P RS R 1 Snesaerea,
guch as an embodiment in which the light source 151 in
the second embodiment is provided in the third to
seventh embodiments and an embodiment in which the
band pass filter 1801 and automatic gain control
circuit 1602 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 guitable 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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di stance is kept w thout any contact between the 10
finger and the effective pixel unit of the inage
sensor during the relative notion between the finger
and the 1-di nensional or quasi 1-dinensional inmage
sensor. Al so, even under the adverse condition such

15 as the wet or dry state of the finger and the skin
separation caused by the dermatitis, the bionetrica
feature can be inputted. Due to the relative notion
bet ween the i nage sensor and-tHedftrnger closely placed
on the 1-dinmensional or quasi 1-dinensional imge 20
FIGNPOE W hfe theabhRoammngt ke vyragee SeRsefe agenkent. In
i n The non-contact state and the suitable distance so
dawd dBethmgawcadibendiicnaly imeare $eneorposkFbié to
read the image of the finger in which the structure

dirfsf Heuibe td rierbly KdrtaERedhendricRIeFP s tRpdS While
25 w || d i bed b [ actual i l:
GRPIh DRSS LERBL LGl AL LIROR ETRIS cance
£1° £0LAle 1fd £OLRQR Y 144 £3LuBAA Gar AIONGOURR OB, the

conventi ona thods 1'n which the contact is assuned,
ek dHE LRRGt Sohosisedn theoltidimens thnias |otagoad it 1-
the substantial center of the inmage and in which the
ddlien s soped| ddvagegsenswhoaBdaratdenexdfis oL bR9Ek
5 same port,ion of e.s finger. accordin 0
Serisbi fre At i6ke 1 He %Fléﬁ?‘n@% nERE A Shd 130 dakEens

talped i the porti SR $EENpRanRé 8hi Ohe
d%bsgeérgsgf d‘%t hﬁgpgh%&gq%n@? rr%gg exarrp%étof the sane
finger and the effective pixel unit of the image

sensor during the relative motion between the finger

‘and the l-dimensional or quasi l-dimensional image

sensor.

Also, even under the adverse condition such
as the wet or dry state of the finger and the skin

geparation caused by the dermatitis, the biometrical
feature can be inputted. Due to the relative moition
betWeen the image sensor and the finger ¢losely placed
on the l-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 1s reflected, Moreover, this effect
will be degcribed by using an actual image example.
Fig., 13 shows the image based on the method, that uses

the total reflection critical angle, among the
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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 inage is obtained w thout any
loss. Also, it is possible to provide the apparatus
15 that has the small size and the | ow price and can
i nput the bionetrical feature. The nethod is enpl oyed
that links the inmages of the finger in which the
structure inside the finger is flected and this |s
read while the non-contact state and the suitable

coinstemtéoned KepthpdswhiteWRheh itdgercaniactte J‘rﬂ’rma@ Sumed,
be dj tI d_b

PG 2R o LG fort Dot Rbn Thet | PagE ehah g herbBited at

gé“géﬁbgtc%%yaf' 858¢ N 5%}61;5590“ TRA$é 0BBK QM GMBEEhlthe

I'menst onal 1imge Ssensor. Thus parts such as_the
361 mhgepsedsut . arBl oi nitd Whows, a@qd%@mseeaﬁmlc% of the

<530 S5 ETREE s BRSSP e
GsdifLEG |5 R BT ERRETL o1 conerast ie
oPAsSernen em _\A:hé hﬁoﬁ:tﬁ&ﬁ{ pdifntheSIS’mﬁ:et bkil ngeparstion.
e
PR, IR IS Senhaepaadme: o
ﬂﬂ%éﬁ@ﬂ?nﬁ'”ﬁlso in this image, although the bight and
dark relation is inverted with regard to the skin
peeling portion, the image is obtained without any
less.

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 1is
read while the non-contact state and the suitable

distance are kept in which the finger and the image

'Senaor can be directly read by the image, due to the

relative motion between the image sensor and the
finger closely placed on the l-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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As described above, the enbodinents of the 10 present

i nvention has been described in detail. However,

vari ous changes, variations and nodifications wthout
departing fromthe description in clains and the

scope and spirit of the present invention can be
understood by those skilled in the art. Also, even if

15 the amendnment of the claimis carried out during

the exam nation procedure, thsgogtinuation of the
inclusion of all equivalents of the clainmed invention

iIs the intention of the inventor. 57 - CLAIM 1, ﬁ .
hdigwetFical reatbre s AR RENGpFRRAHE S USuNFF FRg- %

1- di nensional Si, .1-di Si ' [l o 4

o S E e o R g tad e PBY S frehBEghe © BEORErical
ﬁ%&@d?@tﬁﬂﬁd&@?ﬂﬁt?ﬂpé&§£ﬁ§ceWMﬂiwuksammééwt@ﬁFOnly
bet ween a finger and an ef fective pi xel unit of said
thegeisgeswrivtle sheck nges Abdgeai dis mageessbnsmet only

10 are rel atively noved; and an inmage processing
tderct § BRYSSHY Guk ea Tt &hese%@ﬁﬁiréw@g@%eﬁd{@ phPgi pattern

. v . S obt that
N O R R T P e s ol
Suy f fi i i d i dupi

<HL '8 BRI ThEREY, WpaGhiicls, WRIEHHATUG BRad the
eSO 1 oM troi ¢ & DK £2Atch s t hel threpgeamet o jame | mage.

As described above, the embodiments of the

‘present invention has been described in detail.

However, various changes, variations and modifications
without departing from the description in claims and
the scope and spirit of the present invention can be
understood by those skilled in the art. Also, even if
the amendment of the claim is carried out during the
examination preocedure, the continuation ¢f the
inclusion of all equivalents of the claimed invention

is the intention of the inventor.
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2. A bionetrical feature inputting apparatus 20
conprising: a 1-dinensional or quasi 1-dinensiona

i mage sensor; a finger sliding guide configured to
keep a substantially constant distance w thout any
contact 25 between a finger and an effective pixe
unit of said inmge sensor during a relative notion of
a finger and said inmage sensor; - 58 an upper |ight
source provided for a rear of %?e_finger and
configured to emt a light for bl ood vessel inmage;
and an i mage processing section configured to 5
sequentially and alternat eCyPddfRrate first partia

i mages obtajned b inagi g emssion light that _is rus
Iscatt er ed®i RePHE W@c?'nglaQHHetﬁQP 1 1R d4PESh A

' / e of the finger, and second partial inages
é§§é§%gggg§ i mging em ssion light that is emtted 10
from sai daupp@rinddiogaur ¢a tewaed tihaiihegeional image
propagated through the finger and emtted fromthe

selisusprface of the finger, by said i mage sensor
during the relative pption, to link sajd first partia

i mages to?affRGRT | Frab8iAdd Bt 4 sECTHH PaF Efal 9 hger @
g RE3 Y PR s e N 1 PaB e SR et
bgaﬁgg?uém¥ﬁhg§r Lhe hionetreeaifeabikel npiti B said
image sensor while the finger and said image sensor
are relatively moved; and

an image processing section configured to
sequentially generate partial images by imaging
emission light that is scattered inside the finger and
then emitted from a skin surface of the finger by said
image sensor during the relative motion of the finger
and sald image sensor and to link said partial images

to an image,

2. A biometriecal feature inputting apparatus

comprising:

a l-dimensional or guasi l-dimensional image
SEeNnsoxr;

a finger asliding guide configured to keep a

substantially constant distance without any contact

between a finger and an effective pixel unit of saild

image sensor during a relative motion of a finger and

sald image sensor:
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20 according to claim11 or 2, wherein said finger
sliding guide has a gap immedi ately over the
effective pixel wunit of said inage sensor. 4. The

bi onetrical feature inputting apparatus 25 according
to claim3, wherein a height of the gap is 10 pm or
nmore and 200 pmor less, and a wwdth of the gap in
parallel to a direction of the relative notion - 59

is a length of the effective_pigﬁ;_unit or nore in a
sub scanning direction of said ge sensor and 2.0 nm
or less. 5 5. The bionetrical feature inputting

appar at usanag®drel nhigbtclsnur ae Wrerel dedptodald yrear of

transm ssible .solid..s ingerted into_the . h

S OnETFREd 7o APE AT Rng bt bt s | I B EgFarne Lood
i . 2 erein a portion of said finger

iﬁ%%%%g@§54E¥iﬁ%§giately over the effective pixel

unit of sahdikEmpe peogelsdingosmed iofn opbhddldyred to

transm ssible solid. 15 7. The bionetrical feature
seguestig lampaantusl taroa ticdy teerbaphee, finetepartial

iRde 5 6O DAL BF b (4 T F BRI (9L T RERP i HppBPAS

%ﬁ%f@@?%@'ﬁ%é?d%n%ﬁg]fiﬁ?g% %ﬁ&’ghaﬁp%ﬂiﬁﬁédgfnﬁ% a

eftactive i'ndex o the SOl nore than .
SN iHeE hrGalod eaEURR e DA GERY AT b uondgsr Hiag timages

any of clainms 5 to 7, wherein the 25 refractive index

oft & hepesolkiyl imaging tdmhsditrandight that is emitted
from said upper light source toward the finger,
propagated through the finger and emitted from the
skin surface of the finger, by sald image sensor
during the relative motion, to link said first partial
images to a first image and said seéond partial images
to a second image, and to extract a blood vessel image
as a difference between the first image and the second

image.

3. The biometrical feature inputting apparatus
according to claim 1 or 2, wherein said finger sliding
guide has a gap immediately over the effective pixzel

unit of said image sensor,

4, The biometrical feature inputting apparatus
according to claim 3, wherein a height of the gap is
10 pm or more and 200 um or less, and a width of the

gap in parallel to a direction of the relative motion
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| ess than 1.4. 60 10. The bionetrical feature

i nputting apparatus according to any of clains 5 to
7, wherein the refractive index of the solid is nore
than 2.0. 5 11. The bionetrical feature inputting
apparatus according to any of clains 5 to 7, wherein
the refractive index of the solid is nore than 2.0
and l|ess than 5.0, 10 12. The bionetrical feature

i nputting apparatus accordi rg 8o any of clains 1 to
3, and 5 and 6, further conprising: a low |ight

Olércfet?:‘ff‘ghc%ter%ﬁé @flf' 148 x“e‘iShlEﬂ.ri]EOfort hfore in a

|n er ma vicinity of a rea tar get 5 t hrough

sule Jneei sgnsiiréetgencret esaigcdlmyedskeinghir andi de 0 mm
the finger. 13. The bionetrical feature inputting
cxppaad@ us according to any of clains 1 to 3, and 5

and 6, 20 further conprising: a band pass filter

configured to extract an inage conponent of a

fingerprint pitch froman output inmage signal of sa
5rrmge serfdHt b éﬁ&%ﬁf%&?énﬁﬁﬁ?%ﬁﬁn18%%§§£n€iﬁﬁﬁ%ragus

R I 0 S T
5899 G #01 hQ ¥We@f 161d 'Bnd §aAp3 and 5 and 6, further

conpri si ng

6. The biometrical feature inputting apparatus
according to claim 1 or 2, wherein a portion of said
finger sliding guide immediately over the effective
pizel unit of said image sensor is formed of optically

transnissible so0lid.

7. The biometrical feature inputting apparatus
according to claim 6, wherein a height of the solid is

10 nm or more and 200 um or less,.

8. The pbiometrical feature inputting apparatus
according to any of claims 5 to 7, wherein a

refractive index of the solid is more than 1.1.

9. The biometrical feature inputting apparatus
according to any of c¢laims 5 te 7, wherein the
refractive index of the solid is more than 1.1 and

legs than 1.4,
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a correcting section configured to correct distortion
of the |inked images through frequency 5 analysis of
a fingerprint portion. 15. An el ectronic equi prment
conprising: a 1-dinensional or quasi 1-dinmensiona

I mge sensor; and 10 a finger sliding guide having a
gap and configured to keep a finger and an effective
pi xel unit of said imge sensor in a predetermn ned

di stance w thout any contact dgging a relative notion
of the finger and said i nage sensor, wherein a height

f said ap,i r r.e_and
1., 5% 0 T BB AR PILET JTBr e, 200 800 A 08 S0
akhe rd{ggt inge azpyxsE WidiRE BORS "ﬁ awﬁ%esicxanaheg
direction of said imge sensor and 2.0 mmor less. 20
red.r ddel geediraenk cod€quibprent 1 Adcdradimgr &0 tlaai n2 . 05,
wherein optically transm ssible solid is inserted

into the gap

11, The biometrical feature inputting apparatus
according to any of claims 5 to 7, wherein the
refractive index of the s0lid is more than 2.0 and

legs than 5.0,

12, The biometrical feature inputting apparatus
according te any of ¢laims 1 to 3, and 5 and 6,
further comprising:

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

insgide the finger,

13. The biometrical feature inputting appafatus
according te any of claims 1 to 3, and 5 and 6,
further comprising:
| a band pass Filter configured to extract an
image component of a fingerprint pitch from an coutput
image signal of said image sensor; and
an autematic gain control circuit for

amplifying an output of said band pass filter.

14, The biometrical feature inputting apparatus
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according to any of claims 1 toe 3 and 5 and 6, further
comprising:

a correcting section configured teo correct
distortion ¢of the linked images through fregquency

analysis of a2 fingerprint portion.

15, An electronic equipment comprising:

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

a finger sliding guide having a ¢gap and
configured to keep a finger and an effective pixel
unit of said image sensor in a predetermined distance
without any contact during a relative motion of the
finger and sald image sensor, wherein a height of said
gap is 10 pm or more and 200 um or less and a width of
the gap on a shorter side is a length of the effective
pixel unit or more in a sub gcanning direction of said

image sensor and 2.0 mm or less,

16. The electronic equipment according to <¢laim
15, wherein optically transmissible solid is inserfed

into the gap.




