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WD 2005/002077 1 U 11111111111111111111 "159159
PCT/ KR2004/ 001602 PO NTI NG DEVI CE HAVI NG FI NGERPRI NT

| MAGE RECOGNI TI ON (H“WMMHWMW&?ERPRI NT | MACE
"VWEEZROSAN2TTION AND P AND METHODPETRR2004/001602
PROVI DI NG PORTABLE TERM,dAL. SERVI CE USI NG THERECF 5
TECHNI CAL FI ELD The present invention generally

relates to a pointing device having a fingerprint

Poammﬁc AOEVICEn HANINGONFENGERPRINJer IMAGE RECOGNITION

a pointi ﬁg%@@%ﬁgmﬁﬁﬁf@ﬁf@gﬁbi ZROH-&TING

Mﬁﬂ'ﬂoﬂb i AN o ME’BH(H? FORis PRO VIDING n#OKTARLE OrFEERMINAL

‘@@r Gy user recogni tion sensor and a
pm% contro sensor and a fingerprint inmge

recogni tion method thereof. BACKGROUND ART In general,
FERHIGMICEAL Fifpi S @ pointing device refers to a XY

tagﬁet ALtrac bal| .15 and a nouse whi ch have been

wi del yThmasenhlnaem@staewaKbmmsetp acpointingaleyisa havisg adingerprint
ﬁﬂdg@' re@&gr&h&no ARt SR dndVY ‘Eﬂﬁ&ﬁﬁﬁ ﬁ%@élend ﬁ{e‘tholdsﬁl%éofq éhd more

e termnal device s as a apt og conpu
%&bﬁ%ﬁﬁxr to 3 Rowhpg deice,fon perforgiing;e Pieg FRcosR orb@ga peisiicontrol by
Aéihe o lind of deRbRPivRthSut RisREBbH £8sel RECEMRHEANR afida ggiﬁt control
conmmuni.c ons egu gnent, .and |t3 peri pheral equip

feser and @ theggofr kabl e 20

characterlstlc of the bionetrics is to relieve

stealing, oblivion or reproduction
reg’ki?{;l nﬁ?@g?éxt ernal factors in any case, -and this
char aclnegensttal, @ paintapthiat isaalpaintizgydevice. reftbeto 4 X&' tablet, a trackball
95&?5%"&1@% 'v&ﬁdhchdfvﬁ bléét?%de?}? P?eldqh (ﬁéﬁﬁt%é cg{}lght%r ar to a touch screen

lete per or ned ace S security.
BpRet pF 2 goalph pad whigh &ave kagp gvidely ysedtin aiporhbley ferminial ﬂe\ace such as a

TdpRepioRiphty. fme%n@ﬁﬁo ddl }h%hé’e &ﬁg@@h&'ueé@ﬁs edand it

IS eas%gt O access and carr ser recogni tion
t echnof8gyPts de Htesza Fblqn@wgﬁntzééecgomg%mdmﬂmwﬂans equipment

@hwrmtlﬁﬁpﬁéfap &nipment! nﬁeﬁrc Rscefitly efﬁHxleEsedvar TR Smost remarkable
udi es .have been made and al so rrucg1 devel opnent, has

EBAIFFIFFIG. 0 e PIOTOETTics oS 1o FEURYY yroubles afhiass: c{gplingepllivion or
mqmductﬁao gRilting rfrdmﬁ leilgrgﬁl fdciéb@@ inlpénynéase Sanurthisqmuﬁetténsﬁd)ls most
ntin a evel o Qi nt,i n
BeRPBAEO AT S SRS BB i Ak By % Smpect
[penfqrg‘mdztegrage fwhegeiopatasreciinitym Spdcifivglly, & user aeaghitionLtgdhnology
f?f@ﬂﬁ% lthGde %&d&ﬂ’v%\l? Q:ﬂm?r%%ﬁfz%& 4hdRt gve%agﬂ & chess [and carry

regi ste I nger print reco’ ni ze
tﬂéP RSt quPgmtl%tephanhqcmse\Ah@noms @awpaw vsing n@bamtenstlc of -

ihSmiahleNA 6 3bsult) SRRR AaHidsYhaRE tRen made and also much development has
been made in this field.

Recently, a technology where user recognition using a ﬁngérprint is introduced
to a pointing device has been developed. In the pointing device, an inner fingerprint
recognition device recognizes a fingerprint from a finger surface through a predetermined
window, and compares a previously registered fingerprint with the recognized fingerprint
to certify the fingerprint when the comparison result is identical independently of a
pointing function. Fig. 1 shows a fingerprint recognition optical mouse for an example.
As shown in Fig. 1, the fingerprint recognition optical mouse 1 has the same shape and

-the same function as those of a general mouse, but comprises a fingerprint recognition
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poi nting function. Fig. 1 shows a fingerprint
recognltl on optical nouse for an exanple. As shovvn in

‘ggz ’ the flngerprlnt recogni tion optical nous
A8 R &%%he shape and 35 -the same function d’§Tf1ﬂ€§‘€/001602

of a general nouse, but conprises a fingerprint
recognition 1 WD 2005/ 002077 PCT/ KR2004/ 001602

wi ndow 2 in a portion whereon a right thunb touches.
windowe2 in g portioh wherdoouchight thinsb tcfuch@er i thatright thumb touches the

ﬁféfeg&mlt:rl o%ms eH ol Yi¥hcw 2t BR i'nﬂ&eﬁng rQJogﬁE'ﬁon sensor (not shown)

ret nsor (not sho 'ecognl z
Iewwepraq ¥ingearing 19€ thenthumbaand @mppm@spravm&iy iregistérgd fingerprint

A il redalizbd ﬁﬂ%ér?ﬂﬂt'ﬂ& det¥nlifle fe@@gn'i

Ingerprint to ermne recogni auser 5 1In
case oft Ggseehyeonventienal ﬁmagnmptrrmgmt@@og dingerprint keving the least

§ibd a8deRayin NRY Ogifiéh 1588 Ye ac&t'n?e% NERASIS alhycahé‘of‘@g 'fin erpnnt
recognition is to he acquired. i's, In _case o

FecagRYoN ontical rense gh Fig by fingernrint oamgm x E9Qypixals fog ﬁngerpnnt
fdebgifition ishfo B acijaied. ](Qﬂre‘ﬁtlﬂt Oth gptical ﬁmﬁ&” fori REBHRY b Hngerprint

reco i.s.tQ be.ac rre notlcal
S Ptoh x W atield 08 et fecpmierstlizglingfe
pi er SAkb, tha dingé¢rprintraesoghition maneintbdiced ésla pmntlhl@devme using a

SRt o5 S Gl kBRI B B
mogmhmg awserwith thetfingarpoinb ghythe samotime hhs beey peovidédninghe current
Péﬂnﬁﬂ %e“c@geﬁmr%@} MNthe #ﬁ&oﬁgsﬂdbﬂ% ﬂng%éxﬁné"‘é&hﬁirﬁx? Sensor for

|nge print at the sane een p
Eingorprint repRgnitiannlg asavirea. lmﬁmpnnt Amagee fosruser rea«pgmtlon and a

b tpAnt hddRIng’ deRboraes lébﬁt'r&lﬁné %ﬁ?{ﬁﬂ tef & accjdue%mw&tﬁngerpnm
recognition tggﬁ&aw re a.larger ngerprint | mage for

daage Fe cyBpHSe RBe Bointing deyisey print acquiring sensor

for COFIgr Ql $HoWg aApditibly R¥minQl a&Gey 6cﬁn1ﬁ15ﬁi§ifv¢'cﬁﬁngerpnnt acqulnng
SR o TSR ST i Gl s i
ermrlumateg atpant off iaRPeX. prinrcaseasilig. [2(d)ga ﬁﬂgﬁpﬂhﬂt&wqﬁnﬁg sensor 3 for

SRlptnd SR iR Hcppons’, BRY ey o S3IR oGfory B, BFsorprin

loi theasser @hd Bipgpintéx( @)1troH|ing isempor @rfontordwotjingra pgnse mepoeseried in a
eG . .

ﬁ%méfgﬁ%%é?"%ﬁﬁ%é gt Wi flbell.PAGDEEE R, Rbinter contol in

theolaptopreomptitenisot i ese fmﬁwnm Iepmtmm fo usefchpnge of capacitance

%r&.%hfe‘ 6% EnpR ditaeétylil@prﬁﬁs Ninedasd Bf Big. PR) & %g&fmﬁ‘t acquiring
finger .are conprl sed.

mputer w t.h
Eﬁ&r s b i F?ﬂ°gi"ﬂ°“t‘ﬁ’é1 F‘ab‘%‘B‘ﬁf cceﬁimnles feusaRgp 16, Comprised

ue@eétmger m}dnelfally i‘m@@e foIanlabﬂdp doﬁlpu&ﬁ feheonellidlg movement of a
ugam t ance sure of

$3F b ety PO E Spniov i ABFRoR: it Py iy Saserprin

dmago of Bbdub 20us @0 pndﬁoxg rsufficdemt 40 dbtainpthe mdavement information of the
@%{pﬂn} Fd? 90&’? E‘c?h%rol %Pﬁfo? ugé? q@eﬁhﬁgﬂmn t’hg ﬁﬁg&bﬁﬁi%ﬁge of more than
oAt K10 x rh@O mbme raquised. o Inc:asesqfrﬂl@ nctaal rlepion oemputer, a product to

ﬁﬁ?@ig‘rﬂc{lﬁﬁ ?Qta:mnéﬁée{ﬁg 0 'grb‘ngg tp'ﬁﬁ%é @fﬂ%gftingeréwgmrﬁg Sensor of about

SUF Pran hastd e%cczs@nsacwllme nmovenent |nforrrat| on of the

fi nger p(itkahgh Qlowpﬁé\ﬁér Hgdgeed is edibodie@ 'byllh‘éﬁé small data of about 20 x
i dentificat|on, fingerprint i1mage, of ff gn
20 pixels for point control, 1t is necessary to acquire and analyze a large fingerprint image

of 100 x 100 pixels for fingerprint recognition. As a result, fingerprint acquiring sensors
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30 about 100 x 100 pixels is required. In case of the
actual |aptop conputer, a product to acquire inmge

data of about 100 x 100 pixels with a fingerprint
Q20BN lsensor of about 5 x 5nm has been PCT/KR2004/001602
commerci ali zed. Al though a | ow power high speed is

enbodi ed by using snmall data of about 20 x 20 pixels

for point control, it is necessary to acquire and

o xe?, 6t et 1?&9 it olnnﬁ\gﬁ Ee!?tco tﬁ? %&seﬁgsrg 4 a}i&) % atre re%gxred Since

s for r|n recogn
ﬂwch@adp of rﬁng@@qm a¢qugmgemsnrs age vmg@@a/mah@mnnng device, the

e A4/ Qﬁﬁ?%&w@%eé nbC] oﬂs grﬁﬁoﬁg'tédhgﬂzaﬁegmplexxty for

C@]OI nter co I Ng sensors are require
Vi thet fep ﬁnmnréfacﬂmﬁg& SERSPIS caawther salyeds e Abereforayrsince two

Ea4TF 'fﬁ@glgg.\i/i B&ﬁuﬂﬁ%‘ dehsdpd aftCMbffted tn{‘ﬁle fxﬁ&reirf dvéke bft€ots are

i nting i,ce . does not | ook good ni cal
&9 FRSh QB part minjaturization af glegtrpniq qeﬁﬁefémamseaéeﬁm thigmer and
St seers cannot be solved. Therefore, since two 5 kind
of fin nsors are mounted in.the
pri or PJL%@ @gh!*@% ff@cnegfggp’ég UL EAOFREQIPY using a fingerprint
anqmrﬂigtsbllll]sbﬂfor@ﬁera@co@hmoﬁ hoﬂpmAad»@a/ﬂeﬁﬁﬁalandlca ﬁﬂﬂpﬁfdﬁﬁﬁg a point
t LaRer .2 cCcO net ho r
OFRY By =RalnE ool sl P PR e o T, g Has been

reguinéd: i ng sensor for user recognition in a portabl e
term nal device and performng a point 10 control by

acquiring a plurality of snmall fingerprint inmages at

RgE A}&Sg mgmoy DRAWINGS. BRI EF DESCRI PTI ON OF
THE DRARY NGS & b&spelttﬂ'esvﬁwpﬂ‘ § ?trén\ﬁ@né{'(ﬁ)ﬁcﬁf mBuse for fingerprint
conventional optical nouse ingerprirnt 15

Feegi®™ion. Fig. 2 is a di agram illustrating an

exanpl EgoP2 & Eodlh@%eﬂhﬁi‘dﬁngain @R)th18 ofC 8 'PdktableN@rdinal device

conventional fi rprJ nt sensor fo f|n erprint

PRIRRIEANE | % rCORMERIERale SGRTRRo PESO o (Y g SEPRM Ha decogFition and a

pmivanmnabnmnganbnpfd for pdintes centedl.agr am | I lustrati ng a

struct oi n devi.ce acc rdi.ng t

20 onbhil 3 SpBnihlsiReleey EERGERE bpithe drvity spdoding to o st

dmhqhmwntdﬂthspmmntmgemmpr ocess of calculating

d| spl a n vent i
PRk B0 BB RLEEE, RSl BE CRERL R ent dura

QCOPF%WhﬁnIeSWénﬂ@ccorm ng to the present

i nvent gi@an.5 2P aFilidgraf ilﬁxs@atﬁ*lgaﬂ R8s |of'%£p?ﬁﬁ§”g ﬁngegprgxt image

stru[jture of a pointing device according 't sec

AFoH PWGBT"S?‘“@VS?%m i nvention. Fig. 7 | s a
di agr aRigi l6lisiat dlagrmﬁguﬁsmmg: Q Shrubture'&PP poitihg A88EP hdcBEding to a

SR PG R VeteR 6 rig. 8 s b f1ow
chart Fig @st a diagram illuftratigg aprooess sfanaping firgerpino imdges acquired
'Honfa Blgiraﬁw &‘%mgerprint acquiring means shown in Fig. 6.

Fig. 8 is a flow chart illustrating a fingerprint recognition process in a pointing
device according to the first or the second embodiment of the present invention.

Fig. 9 is a detailed flow chart illustrating a process of mapping a fingerprint
image in a virtual image space in Fig. 8.

Fig. 10 is a flow chart illustrating a process of controlling a pointer in a pointing
device according to the present invention.

Fig. 11 is a diagram illustrating a structure of a pointing device according to a
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30 device according to the first or the second
enbodi nrent of the present invention. Fig. 9 is a

detailed flow chart illustrating a process of mapping
VO RMGI2PTI Nt image in a virtual inage space PCA/KR2§04/001602
8. Fig. 10 is a flow chart illustrating a process of

controlling a pointer in a pointing device according

to the present invention. 35 Fig. 11 is a diagram

R B 2008 002071 PCT] KBa004].0016

accorgdi ng,t.o a 5 %17 .PCT/ K ( . .
i PP iEnda P roiPEsR TRETHEL ACIEHKRPHIS, O 371 J. Fouptog optis

neoudtablpria mmitdosopicaspacegceording itgthe prazentlisvenfiors : |

reducty o ti.CS nt ' 1 Cr ic- .

ccor g 0 SRgp AR f bRpICHCEREFEARl AR Hapired fom

adfinggrpaint adquiriigmadans by applying thel redustiom opticsystepr theretol ageeyding to

' 5 a fingerprint acquiring nmeans by

tgecp%%eﬁlﬁg‘v%@mreducti on optic systemthereto according

to t g ptesent diagmentilustrating @. painting deviceliageprding to a fourth
' i kO devi ce according to a fourth

@#Sﬁﬁﬁ{@gﬁfﬂ{g%@gﬁt invention. Fig. 15 is a

di agr &i8-il6lisa diegiapyfustratipg parpthes fop sxtragting » §ngerprint image of m

of h pBelsHFdnhat SRS 19bixels, 10 X n pixels fromthat of Mx

N pi xel.s., Fi 16,is.a flowchart illustrating a o

et hodi8-36 IERPS ke URsrai e Ak iy PorGi s tagt recognition and

Peoinig @naolndt tied saftie tinkeacsauding!to tie thizd or therfonrthoerbudiment of the

third or the fourth enbodi nent of the present

PRRFBREYEIONE g 17 is. a diagramillustrating a

st r uctRig.el 7ois. aadipgramt illugiratieg 2 structurecfdi panting devickSaccording to a
j [ t . sent invention. Fig. 18 is

é@f’%’evgc g%toqiﬁﬁpﬁg efl{a.l ?er?g{? ‘he operation of the ) )

poi nt iKig kBdsiadlovachagilnstegting thetoperafipn ofthe ppistingdeiicegccording

! j ' is a flow chart
{orlﬁelsj Rik §&B$dﬂn@ﬂtedneitﬁ$eg;§e%e§{r fHyention.

strating a f l1Tmting usage of a portable
comurkigaly énadlovqrhat dlstrting 3y apsied; fop lisHtng v @e&? a portable
S6thMfnidatfdnBARIAAY dbvideCdeperitiing A usetd bylikidg # Fingerpeifittiedggnition
%qcl)lpt,he present inventioon. [Fig. 20 is a diagram

netien 3setdme g therespl BYHOL hortabl e term nal devi ce
conpr i Bign @0 ais o ididigrang illetating at cexaiplegof @ pdiabler eamink]l device
i nvention. .%TA%LED DESOCJ:I;?I FT%O\Ire% THE tLmlgVEer ON 25
SURPHTNE-R PUIHELRYICE ACGOL0ng to tp RESFCH JUIVERRON, | o s ent
invention to inprove a fingerprint recognition

; F AR mw m ng a user
Wﬁ#%ﬁ@%?%&?er con riglq‘i%lﬂ{h only one kind
decludend Snbjegs t hout requiring respective fingerprint
recognjitisOn &§58& VfSthe PresehtNRiveiiRin foCRRAGYS h ThgeRwint @cognition

the pointer control. oy . .
metho%, thereby simultaneously performing a user recognition and a pointer control with

only one kind of sensors without requiring respective fingerprint recognition sensors for
the user recognition and for the pointer control.

Technical Solution

In an embodiment, a pointing device having a fingerprint image recognition
function comprises: at least one or more fingerprint acquiring means for acquiring a
fingerprint image of a finger surface depending on a predetermined cycle; a characteristic
point extracting means for extracting at least one or more characteristic points from the
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30 Technical Solution In an enbodi nent, a pointing

devi ce having a fingerprint inmge recognition

function conprises: at |east one or nore fingerprint
Q005109297 heans for acquiring a fingerprint PEEFER20G4/001602
a finger surface depending on a predeterm ned cycle; a
characteristic 35 point extracting neans for

extracting at | east one or nore characteristic points

affq“af"étrtjﬁ\gﬁwv%ggw « RO enLifAiie HifioR 107 Beloly Eblacoment

deta Ibetseeh icharacteristic poimeof the dxtrastddeiingerpnint imagsde detegt mevement

m)v X on%ff tﬁeflﬁ'g@ﬁguﬁﬁ?@ J#ﬁ%ﬁ‘i Dinleats tb{&ﬁgﬁpu&n%mg %@&bnnt image

ngerprint i
m@ fimeg m'ahsnﬁgc rspargpsispengling on therrg@wmemh tnfwnﬁgen, 3 Froggnizing
?E’orv oﬁ%)‘dﬁ}xgd'a 7 ousRAfe s&?&?ﬁﬁ’é eRHin® Pmh S witR s TRAble mapped

OTITH ogni zi ans for conparil

n
fmgemnou imnegger wilipn tthe eatie; ﬁg@ ro§ rﬂlﬁtm‘l‘ﬂi‘ﬁ@ dngerpring wgla% gpaghes 2
ﬁaﬂ&ﬁg ?ét' REL R AREmhifFg Crebb@itionN6n @Y Fibgerprime afd ahhéperating
I nger print |rmerﬁachesa reV|o sé%{ < and
meana faneoauing fherdisplacegienly Ante | Eamm Jhe ?f?‘i“ﬁtmea“

ARHlaGfg ARBredfidnehd ATBRAGCd Where AGRIMENE tb eove Ivﬁﬂi the elispldcement
at a fromthe novenment detecting nmeans and

"culating a direction and a distance where a pointer

i's to Inevembodimdntea pointhg devienbavirgla @ageprintrrecggnition function
enbodi

‘"ro&l’&jﬁﬁn?q{&ﬁel%ﬂﬁt x{cﬂ nﬂg rrgegf@ @ges ﬁgﬂaﬁ'l?% %cfe’? ?&%@hhﬂﬁ a fingerprint

mmgel of a ﬁggmmfge(whwlmont:p raaxomﬁg tblyuglgqnly gncea?c@fg}epwﬁ@al image

IR 68 |
Q:gn{sr oﬁ Ry p%e ot ﬁgﬁ.\zﬂﬁ §eg§rgfe fog&gl e r::glélg)n for comparing
¢heeagterisie @Qméﬂ of dhe P@Vppagéﬁﬁ‘ﬁﬁ% TR HREOEHI AABe iy those of the
&iq ﬁ@&‘{ﬁn : tlhﬁ ge @(%’Fécs i2é04 uS&@aTahd ﬁkfllui]réd ﬁng?rprmt image; and a
aracteristi.c pojnts o viQusly regis
B O R TR
?érﬁmedd&{ bﬂthe Iuﬁag@adqauecea@gﬁmmg ofi thesfrst qferatmg oyclgLand edlculating

hsnerbo: Bl dPRE 5oaErif oBah b e b8!t ienf bitbidtion 10

AFOHELT oh
bﬂaﬂdemvemanﬁdmbndm diﬁtaﬂcbef thrrpgmtm:qw red dependi ng

on the_first,operati "
i spi aeHL A RREA p e o8 s bRl for yeor socogition
oompiises nthe estepst of: rdcquining i Bnleas onpo or; am;m fingstowiph dpages with a

g%ig%}ﬂlﬁg? "ﬁﬂg rﬁ%ﬁt{w&gﬁiﬁm fsedd® dBinAing on d Set ¥cle; extractmg at least
0 recogn|2|ng erprint for

95 (OF 1RAFD ghar@q:temtlcdzﬂwﬁ ifkogy; thepacquir W‘g’g Jupgs; fpenping a first

|3 Srorifiithagh il E&cfﬂcﬂgﬁftlﬁfl ok virfﬁagi?ﬁag%ﬂsﬁaﬁe?calculatmg displacement

pr ed etéﬁg%ergc B fl .l’l II nt %goiﬂrpteﬁa%q% ensor dﬁ@f@%se 8f a second
Cﬂh%é@ﬁihﬁ frhagel &qﬁ@wmsthfernem tyute aftepuhe cegtclé |wig=m phrei fiust fingerprint

g‘? Is Q?qo%fgg\i%ﬁfngg ésqusop% @ggrpﬁgf 1%a§E l&R‘@xetbk "YisPlacement data in
dhé cirtual inrge dpave} arwkonemparing ahaa@emsm epmtxtshaff the pragvienslycregistered

%{ng h%m? {m%%{ﬂ fhﬁ éf tﬂg%&'é '%PE%@EQ A | th@ whole size

e acqul e next cycle
affiths fingespring mlnege.mlm)ged ¢ virgwl image spase repches a prewously set size,

and determines recognition of the fingerprint.

In an embodiment, a pointing method of a pointer control device with an image
sensor having a smaller size than a predetermined size required in a fingerprint
recognition comprises the steps of: acquiring at least one or more fingerprint images of M
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i mage is acquired; mapping the second fingerprint

image with the displacenent data in the virtual inmge
space; and conparing characteristic points of the
PrVevo5(0820y7 r egi stered 30 fingerprint inmage w tBCTKR?8/001602
of the whol e mapped fingerprint inmage when the whole

size of the fingerprint inages nmapped in the virtua

i mge space reaches a previously set size, and

Q8] Rkd1d élh%‘éndlﬁé:&gﬁ‘ ikt Qﬁergﬁngﬁl efviifoepreastérmindd Er%@rpnnt acquiring
enbodlne 0|n od of a g0|nter cp ol

S£BT OB D apw&@ CoRiFRID? MN% IR ROBIes; figt epiiping eogrition of a

ﬁsrearbfach@ rm@eﬁpemmxmgb By Z&tiaSiitig emadtéhsﬁcfpdim@ rfegph the acquired

5 h
PRarcirit 1845 SoRsn N, oh e sespPi, operaE el Ay Erpparine the extracted

&Mdﬁi@&@}?&nﬂ?@ﬁiﬁ%%éﬂ e %ﬁé@%wlyl‘ie@soee Iﬁﬁgdiﬁﬁﬁriﬂlag@ eRfdacting a
S{lfl o gﬁ:l n)gﬂ %glelg&wﬁi&ﬂ agﬁ e%? A rﬁgm% (éependmg ona

tuindcdpemﬁng cycles detectmgabd)\&mmﬁt mfcematmieoﬁhmaspercgve fingerprint image

e 0 y
B3 EPEb et 3L o e Sl T BRERHR b5y B pivcls o
f:almganwamd puipntige adbpm ang aclistance stherethepeinter istgmove with the
P ? ﬁﬁt&’”’pa” ng the extracted 5 characteristic
those of the previously register . )
f| ngerbraxh@mquepgent a pointiag dgyice having gdingerprint repagties function

cBmpriddsPit 1@sBorde &‘&Bﬂéeﬁ@@ﬂﬁhf &Qlufrlﬂggﬁéﬁﬁ 6t ach fBEE an image of a
dependi ng on a

hird rati,ng det ect,i
PBsEnBace #Pmnﬁgta o 2P ﬂém?‘"é@pé%‘ﬁ? P& g5 Hﬁ‘é‘?lﬂ?ﬁq fequirement; a

nfGv@mentb MetéetingU ntdahd) Ofofl @Numgeﬂitspldﬁn&no f dateh Gfrom the acquired
pixel s

Bebineiimee BrirShegvere dtatatolof rin tinkirotntPRes g gperatiog

wheane forh eecpivingt the displhcentent/ datai fromt the ma@ensking pletectimge mieans to
Q [

g@fﬁ&gtrep : gt?) r%@ ggé&%?gv&efe aﬁ@xﬂ&lnl@go ﬂl%% ﬁﬁn fhe d?b%}a@em?nt data; a

Ghozing rmms éonf magangw fingerpeivtjimages gbmd imfnm rtheatiqgﬁrprilrrﬁ (pequiring
ag ggr %nge?aﬁs SiERE Gispls { B8ka VP the fm%erprmt images; a

pre etermn e or on occasl onal requirenen

feRlé fre ﬁtlalmn&emf/ prgcaseing datp of the gperating mﬁ@ls @nd an HpageEiering space.

data fromthe acquired 15 fingerprint image to detect

nmovenent information of each fingerprint inage; an

Jdpyefexred, pobadimentst o1 recei ving the displ acenent data

f rom t Mae Nprésiie Nhvelivs Civild beMaesdfibédd in Cdtaililvaitle reference to the

direction and d| stance where a pointer is to nove

SP glf 8tement data; a storing neans for

mappi n @1g Brigje dxagrant 1liusmgmg ashuctimesd afpodming device according to a first

f'ugg. r‘r?én‘tﬂfth]@g&%r{t ans and the operati ng maans

an

cenen aaoftheflng rint inmges
20 cpumrpoaﬁmgyfiqvmg efnBigp B reapsisergan 4 t@mtmmcans 22 a light

% rgm aHB38S, fﬁﬁgergﬁnﬂ SRERin ?txﬁéa'nﬂ @4se%ﬁ&act€ﬁ§{cqfdmcémacung
odi rents The pr

e i nventi on W | descri bed
JREANS 25, MEMEBF WLV, & snovement %ﬂ%ﬂ??‘ﬁ& o BAPPIYE ! means 28, 2

2rtird] Gmagh dpﬁceazgﬂ h@&fogﬂ\zinh'nib‘éhi 30 mﬂgmfbp‘éfahﬂgiﬂém 31t a

poi nt i evi ce_ac or%‘ n% én 6 ggll tt

the pr ggeg Sng R Eig: i en ger 20 to acqmre a fingerprin unage touches a
transparent member 21, the light emitting means 22 emits light with the surface of the

,..

finger 20 which is a touch object. The light emitting means 22 includes at least one or
more light emitting diodes.
The light gathering means 23 condenses a fingerprint image generated by light
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The pointing device of Fig. 3 conprises an |ight

emtting neans 22, a light gathering neans 23, a
fingerprint acquiring nmeans 24, a characteristic point

X0 2509207 neans 25, a nenory nmeans 26, a no\PEMEER2004/001602
detecting neans 27, a mapping neans 28, a 30 virtua

i mage space 29, a recognizing neans 30 and an

operating nmeans 31. Referring to Fig. 3, when a finger

<Ritled t* 8 Ybuch oBjett ﬁ‘&ﬁrﬂ% hﬁl{t ehFREE nleBHCIES A optlcal gonvex can be
trans arent rrerf]o he |i ght emttlng nmeans

l’émg%epﬁgfnﬁé“%face of the finger 20 V\,hl ch
is a t’PAbClﬁn Gheft! acqlliving irfidths €24 tdeteeﬁ ﬁazﬁﬁlo%Z ﬁngerprmt image

|n%l udgiygﬁtﬁgg‘gst one Or re |%% ﬁg]t 'ngngérgnntmagemto

Eg@r;ﬂﬁ“mmgo 8 ggg”gﬂ@egem a’ir%dmhm  bigphingOnio@20034NR8 T opiicl
PG s e M) SbEVOS e, SPLs (e pE IS’ e 2-

dismhslaﬁalt)*mahg@ht Hggd, ﬂmrﬁmxpﬁm aaluﬁangrffdfaas 24 agpries a plurality of

24 t A .
BE RN 0E A TR0l a0 BB ThE b DHRE REduling BRRR 24 i
ntaaufaciaiedgo be mytablerfona minigpgeabla tamirl devmeg theegby acqumng a small
ftihg%ﬁéﬁ; % ' rﬂaog%x?:-g 91% g'n'ﬁgl%r sf%ﬁécﬂtt %9 19! d I ru%ée of less

‘optical Sehsor array
osbppi§ex 2@pixels suitahlspior polatlwccaérol @luseq aSath@ ﬁzgerpnnt acquiring

SieaBNS4. Ol YaeRHce# RERPh td 8 Srsoﬁ H@wﬁ% ﬁgﬁfcﬁﬁdrf"%hll in the art can be
acqui ring neans, 24 acqui

e ura
ety B pbe fight praijling means é? FR?I%I‘X?%}’@F &1, fifelight gathering
meage2 Pardthe ﬁﬁgﬂdpﬁﬂtﬁ&]umiﬁg\ﬁe% 24s manufactured to be

Soqu r Ll St tiom B iehD Spiine ot e TP et i Sitice of the
lﬁngem()s and refletted dempnding oa tattege bf)thle strfaceageheofingee28.  The light
{(1, gbﬁ-grtn %xg el%sttéx% %ﬁg% fstgé tiﬁ or 26 FortOh ﬁ)tha&gm the fingerprint

? preRt “acquir
adqumbg aneans 24 dlrougn thenlighs a@ans aneahsi 2B gThm pbasmfnangd in the

St L:xl'spr%g ab i IncGA 2085 %ﬁ@ﬂ%efdoﬁxﬁc; Qe %ﬂtﬁhﬁn 2kt | iffige by the
g (f e ranspar ent N

fingarprinh gequiringmeans 24nd Thaacqvisitjen pf fingerprdnf imagergis continuously
rp%ﬁeﬁne’dflat atahil kel off Wiiuietskid r om the i ght em tting

means %‘éls mrrored to the surface of the

and r efliheceharrctraption aping exHaqiing: WFHS o Kty L‘ﬂ‘ H%é% ogg ‘or more
tdh@rablefigt&y poifits frofiCedch Qiilge Eiff inﬁgb @dqu’imﬁ Mol thelfiigespint acquiring

f f th Se
T R S R —
wﬂimmectngl oflfmga'pﬂﬁt iniapes, [wication date whete ridgdstage separated or ended.

fingerpy r{{lerﬁ‘ E‘Qﬁ 'E?&Q% ﬁﬁ?‘iﬁ%&fﬁgﬁ? e%refcﬁgiréd’]{ﬂmathe fingerprint

dlgltal |nge r|n i mage
asquiringnmepnsadd 2o ﬂﬁqsn@tmqlu o8| phwtqsﬁthi m@@ts peytracted from the

Idm&nhﬁcméxﬁm glnyeanpggforrred at a rapid speed on
a tine axi's. The racterlstlcé{oomt extracting mean
€!

25 ext rihet moygmang &gtec%trgem@ﬁnﬁwﬁ {eeth dhe, dewies f Tovement of each
rft m&geeﬁsxh chiraBefiftid pints GEGRgSHERY mﬁges‘ §tovedtii ¢he memory

f|n er ans 24 in e
6, EhbapavsRent Sipringanens 27 (Blecia e §qRiRRcor movement of
|ﬁ1iigﬁ'}h‘nﬁ§ bﬁrddlcdlaﬁﬂgﬁispnceﬁeﬁtldhge(dﬁfebﬁﬁn aﬂﬂagﬁ&nce) of characteristic

| }g)ocm ts Id(e)lgen %tgaon Movernent 6 ngelaprn%tssvgﬁha L& %gn Qtinra I%mn method. In this

way, the movement detecting means 27 detects the degree of movement of fingerprint
images by comparing characteristic points of the fingerprint images acquired in a
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The nmenory nmeans 26 stores fingerprint inmages acquired
fromthe fingerprint acquiring neans 24 and

i nformati on on characteristic points extracted from

tW@ 2005480R08t eri stic poi nt extracting nmeans 25.PCTHER2004/001602
novenent detecting nmeans 27 detects the degree of

nmovenent of each 30 fingerprint inmage from

character| stic points of fingerprint imges stored in

pro@onsRy e ansrhebmobihént nfGnARYE r@“ﬁn?&ﬁﬁﬁt {figes and the
QE ns 27 de cts t.he . degree of novenent o

teFistiG ﬁ?‘élt WW&P’&&!‘ NEEgTigt secoguibon 38 Veedk as the acquisition of
filiefRfk AResSdRe uﬂ}bdirtaﬁé&ﬁ%to?fbe@ahﬁé tHelrdvesidehCof fﬁ@bl?hﬁt images and
(e RIS of e nsarprnheeppgitot ary Cufremisisgpamiing or how reliably
dﬁt@f&-nsﬂgpd{ﬁglamegemae@t s the degree of novement of
flnger int 35 imm ard n racteristic
bl STHsy Repgng AR, 25 PP BigElacSaett B UFetsh pbggisance) of
HAPAst DIRRO PN 3 GT fil(EX2 Pirfint 1 BFeH /A chrage/ the medvgmsnrttinfoyradtion depending

lEar ac erl Q{ t%nﬁgée%%agé tﬁr&“n erH‘f’!V%éef{rtLHr%?eﬁ §'4%abd'87, and

deeroynéstd onaticn mhére thesmoved finggupirisit ithage isfto bé mgpqqomu the virtual
pﬁ%%sspgéceﬂ WRAY e % lagéﬁé:ﬁ rd%tabemgts thd Hﬁgﬁmg RS 28n maps each

print I mages erelia

sngnmptrumge feneading on 8ie %t@mmeﬂflecraénn i aqun %pfmg:rpngt image is

RApHAGY 'rﬁ@p}hg Rednd 28, 26 84rhS bharadd@isht %oﬁx?d“ar@ %referabl%l mapped
ex racted i.ng neans 28 recel ves spl acenen

b%swewppae@tms harasterisiicopotalp acqugd a&the Preyfqug cycle and at the
P%??rt 2}};?6 fhrlﬁﬁr\{tw, tHe mi@@% m:ﬁngﬂs %?ﬁ%ﬁﬁﬁ?mgtfsnﬁngcrpnnt
it S o £V B A SR S, oy, oAl iage space
delhes thennegs of theofiegetprint MQ’equmed o usedl récopmjtionr i THat is, the virtual
B 4 o TR Bl ¢ g B AR i
msreeggmtwrf i prgfgrqbty has itheagize d:tfp'éln dfimgprpmnt timage required in user
qgctogﬁgbﬁ dfch:%‘i% Bthe W}ﬁlg.l ‘nﬂ\ggfsf:{&% 20 @15& fife s1/4R9 %est fhan about 100

e mappi ng nmeans
meé‘-’rlstlc points are preferably mapped to be

super PQRe JedFRMhet Mearis Y G&E&.& heetter Y BiLS o@QﬂéJ 'vdhgli ﬁﬁgerpnnt
t.he previous cycl e and at the_ current cycle.

vEee MRRPain R yiriiehaass Froce hrisnidruieal Wheﬂlqteﬂ# g’é% Vel image
fshav@eaop ahd theh Toinpaes mﬁgﬁaﬂbwﬁ re'gist@yde ﬁﬁgtﬁpﬂiﬁﬁ inAgd ith 21c1£19e whole
virtu ac, re | mage space

Iﬂ?pf"? b"%‘i’%@‘ﬁd’fﬂgwg teistrg ISFM °rfﬁ'3%y PEired in user

r ecogniThe ooperatingt mesns Bhereceivesu alisplacemed dptacfor@Othe movement

n
:Q% egﬁnsé ﬁle lﬁr él gfni’ ceﬁaﬁ%tgs?a E@%cg%x,l % Hl@&hgé Hﬁfie fnggﬁfl&g 'dgéree where
tth@P@imPé 1sd1b moNe Wlﬂn@l@ rdpaplanemenm@@ r a“q@. ppmlungwmg@e r30 is generally
t
AR a R RTRL B Villa YUt of URRAEP AR the pointing
Texiceecdy ﬁlfﬁﬁuﬁgmﬁ@mﬁss%c@e@é@@sﬂ‘ﬁmemﬁé ito ppxe & 3 deiped direction
tdng avh) Qbsirell UREREPE ﬂ&crednm% ick.n the virtual

i mage ace2 s identical wt hat of the virtual
i mage @;Lmﬁ% the, fipe aﬁw@glrtnﬁemﬁﬁmévf e embodied in
r\e@bﬁﬁ e\ragd me 44, thé MingerpEGE adkjuiring! bﬁamhm @an msamﬂﬁdled with a
glg rlnt e|ftLhe Size.ls dentl {)% rtlf){H
Bhétor devied or' wi opfical Ssystem escn ed above ere, the
ﬁngerpnnt acquiring means 24 using the optical system has been commercialized through
a verification system for a long period, and is advantageous in scratch, temperature and
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25 The operating nmeans 31 receives displacenent data
fromthe novenent detecting neans 27, and cal cul ates

a direction, a distance and a novenent degree where

tWe 2005/00208T i s to nove with the displacenent daITERII6001602
operating neans 30 is generally conbined with a

poi nting device or with a processor of apparatus

having the pointing device. As a result, the

dgr?.l?lé ssg{? Ceggr, o mllas gkggx%é llgﬁﬂgaﬁ §ﬂg§ 1tg Hs%eq%r Jdin g&table

teamﬂialsﬂﬂvme die o the. s1z|erof an optidabstinsernand lidse pirobiereof irnprssibility of

ans C di
T e I 54 S OB, Bl Rt i
mmimom esingvatslammonétmtoratmntn dlasaa cltaw picture image: 4ndgrapid response

sﬁ%ﬁé@r ﬂsng?ﬁ)acqu Ig?%?ecé%g res 2%3%’0 smt? : mnattuBEatlon of the sensor is

he opti cal
pegsﬂﬂe;rthdn fipgtrprnt apqmmgon@alns 24 dlSmBr%ﬁﬂglm@EluatOT device has various

é@f&a&{;&ﬁ&ﬁ?&dﬂrﬁe% %&Ew%nésgﬁlgcog@rl od, and is

ageous I n'scra erature and8V\D
5005/ BORDAbEHMERGABCEABiSHion Df SopABRY impges gpchpeperfopmed with

tﬂ@%}]ﬁtﬁﬁi sy§ﬁéﬁlt &thb 38mRohdudiok 8fisteai) 'Fbr'ek&n a@EerI fngdrprint images
m oor | e termnal dewcg‘F ﬁ?@r‘? i‘\ e 0of,.an $22
aEpeqquEed w@hélafrsenam peter systemothe @ S t gittingpean
and f1igh Wh &ﬁgﬁﬁ&?ﬁ 28 Vet réqaire@ni As o resalidfiti Dshows an example of
anwhi 1 i nger nta.CU|r|n n
e AP IDRE GeTit? TreArDE B bsRp Hhhest dr R Ghed Y3tcRS ald also
ﬁ:iyar;ﬁlmt aHmRs an bepqeicbdwiitn thei seg.ncqmducvtor smage dince the present
d.. Al Q
e A5 B8 LRI s 89780 g
meﬂw@ o dhctaoqumvﬁnyrmas inagesotie ﬁaaqmmtawmn& BPied can be

tdl i veness in cost. In an enbodi nent,
l?eﬁe ac w&ﬁ% ﬂ% fingerprint inmages can be perforrred

wi t h  Hereinafieri haloperptingoh thy Peipdng;daviceiRg Adingstpeinbepognition

FREL G AP IbE  de¥dtd fih RBANIPT fnhn efBO@Mmentl Of ﬂfeeprafeﬁtl ifvestion, the

wth the sem conductor S tem t,h ove des
finggrpring Feqognitign Fanckio A Eq‘z‘?a“se the

ﬁﬁ&r{i‘iﬁt rééﬂgﬁitioﬁcﬁme‘iﬁm&nﬂ Qﬁ&ﬂ)dmtufg ﬂnct&ﬁ%%nﬂﬁnm@y@eﬁbrmed
Q I, nting device for acquiring fingerprint
P‘ntBE;B%m #e%%% optical system and also fingerprint

i magesFigad [yeaadiagrameiliustrdtingt h @ravess of redigulating shjeplagement data
S| nc e presen e} S ter t

qu.lggq ﬁx ?Fe]sénﬁ iénpgnftﬁht i n% a& F%B?EI% fg?g% g%gslgilagg and its
l:Harmﬂsud points muagthm a Gupt ﬁyqig @né Figyibishaye 8 fingerprint image and

i %ﬁ%@&éﬁc 1&%&5 %%da@g% 'ﬁ?E@ﬁﬂn&% Yeibe Tﬁl;eﬁﬁgb?%mﬂ 1ﬁ¥a§d§ of Figs. 4a

e operatin

P eretimpeerformed inghe fpgemprint éﬁ%@w& Fps 2r4un n’%ﬂ‘ﬂ‘a t, the

BRgpast iRast Whefées adharaclefistiN pifiROdepresthtedf ad h@ are extracted is
p &sent i nvention, the fingerprint recognition
aled forAREXamBle: ¢ he poi nting function are described

bec aus Tht fiageprifit ingge pf Figt 4b iscbepined tonmoduing theofingerpatint image of

Hi% ‘% #‘f’ ﬂ'g gdB’\’/‘F éﬂ—%aendj& L"}aa?&dlgg’%%&f‘—[-gf)f : acblr%%e&nmned
ayfleoCEismovemait deleatiniggeais 2P grspntbe mq:ramant of the fingerprint image

by calculating displacement data (direction and distance) of the extracted characteristic
points.

The mapping means 28 maps fingerprint images acquired at every time in a
corresponding location of the virtual image space 29 with the displacement data of the
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according to the present invention. Fig. 4a shows a
fingerprint image and its characteristic points

acquired in a first cycle, and Fig. 4b shows a

fWageasppiont i nage and 25 its characteristic p@QIKR2004/001602
acquired in a second cycle. The fingerprint inmges of

Figs. 4a and 4b are images fornmed in the fingerprint
acquiring neans 24. In an enbodi nent, the fingerprint

SFRAE AR ORI b yBP AR 570 T Mg
processds mscnbedlmdgtalloﬂthﬁn@remwtqﬁgo‘bt ai ned by movi ng t he

f t

(b;](ggypg;'snﬂs 2 TR V\grag{ éll\égatﬁn g9 pi@é’s%%‘? fﬁ‘}%ﬁng"’ aPEXSdrfrint image
qocazdiog by thie pregent dyvention. The nmovement detecting means 27

grasp Efgﬂtﬁ Nfne Bfockdy ffaécﬁﬁﬁ{ fitderpriiR #RageMhving a size (i.e.,
cal cu?%\%'rlh [ SEﬁFan 0r?t at a |g?{ect| gin and gd| st aﬁ

loss thancabeyet 1080t 10D piNelsHReauiFaddn uéer TRoRRitien wiihdh ﬁ%?%gﬂgmmd
@ifg% _ Rﬁg H&@ﬁﬂg RE&Hs 24 16f adqUREGS MGRHIrnednadde EMedsithan 20 x 20
| I n

. 5 corresponding | ocation of - the virtual
P‘ﬁﬂ@’édﬁ?ﬁ@éd 29 with the displacenent data of the 9 WO

2005/I %Ehaﬁr ﬁi@&%hﬁ@g@gaqmmpmmm the previvusly set cycle
cal cu at the enent el ectin a T,
Vil hegieregiaeire HnggRE rhtls 2P ek Py 2F 5 popincls,

4 lFigng Ehovd‘_sl me Virtuad nnagh qxgceam |of lass thaat 108gx 40Q puf@bswhere the

BhectaRY el obp BHEPEL| 1h 1ZZup et B oPilel il figures are not
stapes ofi ﬁngelpnﬁtls rbgbpqmtcmstof figergefon ngleac@fze@p]@pat@n

| ess t ?ﬁr}:gﬂ Qﬁééﬁé 54 aéq‘ﬁﬁ'b'é 4 ﬁi%t iigtpRht image 41 of
reco lonvvl mnlaturlze - fingerprinti

20 o rmmjs sesairgingATo; Bw féleaeﬁpmtwgm& eKPARHTB ISR 2P 5K ot at least
She biemsrel dhdfacfstic péints Foreihe ab§u1ﬁ65ﬁ‘r§ﬂ rprint @na@atll and stores

RS EATT ———

{(lepr@senRidi a8 bladk Glbbté)l a@g extRiRRs o ﬂleCﬁrstl ﬁrséergrimamga 4%. 2Uhe mapping
pi xel shouws t h irt uea

Gt 24 e e et SRERERr rapet ot DAERRP JRRRFT of e virua
iiB@apacy 29. i€ dhe hmapping means 28iprefesably neps the acquired fingerprint

B5ES F 108. etes] Y i SorRed gpeB 380> Thlrel ARIRHAL ! Bngerprint

forecdmvent en
ex@mmunms 24h epqutitee mmgmdpﬁnmmqmqgengz rAtahdingng Ty, the

ftéﬁs%lc Dolnt %%Juhg%%ﬂiﬁﬂ"éx&aﬂﬁ Ge1edst oRb or Mere’ShatactéBistic points

plxe timn e characterjstic

drumbgsy $)n@oméhm secpad SrevmrAgmAge {448 stofss éf?%?h%ﬁ%ﬁf@sﬁc points in
qﬂ@ﬁ@% Ih&,&,g%pm nts fromthe acqui red first

finger |nt i mge, 41 and stores the acteri i N

ot t s T TotsmeR st RE s &7 Sriptifiey daglaocpEt dald Giretion and
cigtare) with el Iﬁomidfmt ifortriatipn oftha ffies fimgerptintimagpdl sid the second

ﬁﬁﬂ%ﬁ ext [ act e ghﬁﬁygia?%}gmﬁ ngtgfa}fé%&gatéd@g @mﬁethg&‘ g?cnbed in

aExg.act P rlEhdemappmgrmehnb a8 amdps ﬂlecsbcqnldéingcnpnnbhmgg 42 mb@atlons of the
acqw &P 25; b 1 idq%OH&ﬁBh‘ﬂgg e cfcubited igMckmERP3ata in the

I nger
movement detecting means 27 Then, when the fingerprint acquiring means 24 acquires

a third fingerprint image 43 at a timing T, the characteristic point extracting means 25
extracts at least one or more characteristic points (number: 9) from the third fingerprint
image 43. These extracted characteristic points are stored in the memory means 26, and
displacement data on the second fingerprint image 42 and the third fingerprint image 43
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I mages at the center of the virtual inmge space 29.
Thereafter, when the fingerprint acquiring neans 24
acquires a second fingerprint inmage 42 at a timng T1,

tWO 200508208t eri stic point extracting neans 25 FEXVKRI004001602
at |l east one or nore characteristic points (nunber:

8) fromthe second fingerprint image 42 and stores the
characteristic points in 25 the nmenory neans 26. The

R R DR RSeRAa B 25 GBI o e
thirdffingesptintimagé 48 firelocations of ihregeirtyel imagei awawﬁlqormppm to the
L
chmgpéristic mints extBictier sthehdisplaceprait fdatag ealgulatmn iand gihe gmapping

%?tjéoglg%% 'rr]%ggte&l}' (;)tepﬁ e aifé u{uﬂ.?% 811 g%%e&?ﬁ\ﬁﬁd 2Jcle until the whole

acenent “data .in
size eof thg\mawﬁd fongerpuint images s 427 43;I'h enll e fize fTequired in user

ro%clo%ﬂﬁ&? rtﬁaﬁﬁ fHatlyf tﬁlz1 gﬂtélt%?ﬁi‘% ﬁé’acé Qqui lhetﬁls vaay! the fFhgerprint image

I mage |
hetiag cc laese size cecwypénm ety gﬁst)srwgo%ah?e ?gtal@ét Vith & plyality of
df? h?ﬂﬁﬁ %reaédfp?wtﬁattﬁfd stic point :c,l_h(nunbe{ 9)

omthe third fin ript im e extracted .
char aBu8pg dhe én%’BF‘% expt é’nst"fheggﬁ? rg}igﬁ? ﬁfgg in the
ciftentabytls Gs dh@b&qarrﬂmt vithiab imagd rspaeeem;nd fSI p;pé’cvrplvlenm map

chaaFi S PRI Tekoab IAob RD oF HenglaP it vyt ofthe fngerprint

mmga achadd dh dhe pteviaus tqyclepnay]bs suﬁdmsn@ppﬂngxahgﬁﬁ]ge figgerprint
S the [
R o L ERIE” UM it e 2

Ing to t
is anappbchmeﬂledmmlamge Apacd 29ain Big. saér1¢a§feﬁlarﬁb%ﬁ/@° chpacteristic

Aditg OF B! é@&oﬂdrm%,%rp?%g ithsid 4208e rhdp ?ed &8¢ AffeRiobsd with that of the

pol nt extract IS | acenen

| | t
chatncteriaticipqipts 19§ the @rﬁbﬁasqwtamégq‘é e Ca 30 "ﬁ‘é‘*& the third
ﬂf@%t G@ﬁw 43 iP bE ﬁxmtlﬁbﬁ‘dn‘ttﬁiph&g@ ry‘pﬁéle meatwlbadta part of the
Sl zZze O e nm e rirn | es
Shfestests peim agdee B IREEER rage g3 s FERP R e fugerbosed with
%hatabf &e Eaeacterishie! @bmtsnag mesgelasm aﬁgerpnmtt image W2y, In ffég. Sb, the

1L.Nn rpri avl n a arge_si.ze r
CFEE‘BE t{%ﬁe;ggsr?nge Qo vPers (e 8 %ﬁﬁﬁ% rgrfﬂt image 41 is
§u1;fegtbe¢1rwim thenagad fingelprinbimagg 42, andahe refironce nltmb@mﬁ? regresents
gggm%?l A 'e?gtht%%géo%h f&:ﬁ fihn é&%zflb Er%gﬂgﬁéc{‘%th'{ﬁ& third fingerprint

cyc n the
unageddl i nmge space 29, it is preferabl e to map

char acmﬁﬂvﬁ]ﬂccthg%%ﬁ ﬁ% {phﬁi infge U2 8SdbtaAndiPby mebing e finger 20

characteristic,_ points

é@oﬁjplieéﬂewnﬁdﬁgn% (Bl ol s pomusingy ob b diph st jpege 41 o
QA 1t3, GrhentBe fﬁn@aew hdVies ih R@Ad@B Glidectioh atna trielomdistante while

ﬁé“c h’@gltg ﬁﬁ&?ﬁ%fa é‘f*ﬁ%wr M]E%‘fsg%}gpgﬁg by n§§ 8@%{;& def g&gﬁlg on the

B&t cyole. | Bothis dqase, tise mbventont dhventian bﬁthefhigcr 2Q)13|qpp981t§:fto that of the
tséglg secand fingerprint image 42 are mapped to be
BPPBY S

th that of the characteristic points of
the fi Mtdesﬁmbgkatmve;ﬂle ﬁngegmmimagqs acqudred aheveys (ime i the set cycle

the P&%P&F in "th YRR %gé gpal%east 'Whgﬁ?‘ﬁﬂ@%ﬂoﬁb 538 of the mapped

| Thge’ space a part o
ﬁngerprmt images is 1dentlcal with that of the v1rtua1 image space 29, the recognizing
means 30 compares the previously registered fingerprint image with the whole fingerprint

image mapped in the virtual image space 29 and then determines identification. Here,

o-‘:
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characteristic points of the third fingerprint inmage

43 are mapped to be superposed with 20 that of the
characteristic points of the second fingerprint inage

AY0 2003/082097 5bh, the reference number 48 repr ®ETACR064001602
portion where the first fingerprint imge 41 is
superposed with the second fingerprint inmge 42, and

the reference nunber 49 represents a portion where

tp MertEAS o PO derk TG ok InBURGAL SRfht ol hibg Of the

the secq
fifgenprint firiages. i g éecmwmgdnms@jcw e |uﬁ~°g if ke o, gerprint

n%%es %ﬁﬁ?&m@{l%gﬁcﬁ{sgﬂ ned cérhﬁ@ati(ﬂkﬂ@) A§ h %sul@(iﬁélhé‘at tarDfestrict

Irst fingerprint image 41

e of e AADRGES At oLl SHRRSRT GHRUSE OF BRFVGE: SAfoRBATtRg, fat the
%‘ﬁﬁ{t@d&% WakdcBfroth Wk tighf adBHcd.r anspar ent nenber 21,

sot CUE 6.1 orfigres Nuwaig AGTHOERRE PRI BEARaT BRoTg t© 2

sédoﬁ&@ﬁlbé’&xﬂgﬁt &Wﬂ&gﬁgﬂeﬁt fh@eﬂtﬂ&:’ﬂh 0; the 30 fingerprint

I mage eScCr 1 De oV e 1in . naq=‘

acqui Feapa!pﬁ%&/é?w?fﬂggufﬁ?m%“%%ﬁ gﬁlﬁ ?;?ié e means and

ﬂn@@pﬂm wc@hnngm@enaspme tRdh thahef Elge 3whdxh &igi Gethsf plupedity of
ngerprin ES | .

TBRERGP wpufE e 5LB el A BB ol Bl e

onaredetantited oycleut oy Hme. egllmogqudsomq wp@gh,gﬁ rhile the)fingerprint
% i m& Prﬁeair{\rpag e? 4 fugé@@r%eoﬁﬂa%gprﬁlg i g??n@ﬁgle i1 the$ointing device

Qfoﬁast Bf pacht ofothe pherelity qflﬁmmwewesmans 24-1, 2, 3 acquires a

tggué:%ﬁg Qﬁ)%egg 4603 Iu?ﬁﬂy Qﬁﬁﬁgéﬁrﬁﬂﬁm% dréi ad@lhﬁ‘écﬁit&bbw cycle in the
rmn throu char clsmrlstlc t.chi n 3 Toht

Raveing; Aotger pF FI8 B nitiocs niseeiss dit R ERRG SRR sodgrising 3 ligh

&GRiktidgl o m@éﬁs a3 sEr3 antl 3tﬁ1@efpmt idqﬁg&rgpneans 244 rmges are

i dent’l put ..refuses. user certifi.cati.on pﬁﬁtl

resul tl%g.t’hlé a fliagram SFE‘%Q%?B"{OceSﬁQSg@p%’P tﬁﬂéer int ima ?saacqulred
_ﬁl@n}riltﬁepltﬁfaht)h:ﬂhﬁngalpﬁnt dequiring meamtrﬂ@h,éz , 3shpwreindfig. 6.
i nfor [ user. i
| caii e v g reaCest 3R b fFEDobE oBleR P fhout 201120 pixcs
mtht:’f mi¢rominiatfrized plrigetpirint ackpiting: meansosndi then aequiring a mgerpnnt
f t Cr n 1
rigavﬁfgé %izg'g(%?u‘?r_wbh?é% g)n”pr | Se@iﬁ%ﬁ 1h O IJ&@gmuo using the

p0| tlng ev 0 aplurallty

ingerprimnmogt n@ahwh%x%@dnxeflei ndagphe; she &ﬁﬁ%ewgmﬁga%&f of 20 x
?grﬂﬁxél@ ap tb}pfhe':ﬁﬁigerﬁmﬂd%q{ﬁ!riﬂ 1ﬁean§@‘l B! 2ir ldepsndirig on the

er rint acqw ne 2, ul
B}'Wg't spt gelei nkig {9 %thF ﬁ%‘g 8§°°a¥p%fn maﬂ@n% ﬁﬂ% fingerprint images
BRAELEFiE] maedorﬁegpdxm@t todu&itipnd dfthe viruat omygerspace29wf 100 x 100
Fi 3, while the fingerprint acquiring nmeans 24
E’%}f‘rres one fingerprint inmage at every cycle in the
poi nt i Wohetiels mepping préceys oﬂFlge’amhompalteu avithi that of Figy 50the mapping

fi
Frfig Bl s g bl A @@ﬁnfﬁ gw?e ?&?fﬂr%ﬁﬁl t8 virtual image
|snw§e29hda>mdn{talqnetheaet eyale y;vh;lycqh@t o tghg maps$H3 ﬁ{gefpgmt images

%@ ife) & EVJIZ’#' Hme n thg 'v?tua.ﬁuﬁziée 454ce2h AepdndfhghAl flrﬂréd%rmmed cycle.

|ce conprisin enmtting nmeans 23-1,
and 3 Refgyangprie rh%gﬁac'&ﬂj i2pd P, rfhe fingorprint agquiring means 324—-1 2,3

simultaneously acquire 3 fingerprint images of 20 x 20 pixels (first fingerprint image set
61) at a timing To. Next, the characteristic point extracting means 25 extracts at least
one or more characteristic points from the first fingerprint image set 61, and stores the
extracted characteristic points in the memory means 26. The characteristic points of the
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Fig. 7 is a diagramillustrating a process of napping
flngerprlnt i mges acquired fromthe plurality of
g rint acquiring nmeans 24-1, 2, 3 shown in Fig.

Zf’ Shows the process of acquiring a fi rREIVIGRI0M001602
image of about 20 x 20 pi xels 20 with 3

mcromniaturized fingerprint acquiring neans and then
acquiring a fingerprint inmage having a size (about

ﬁ%ﬁﬁnéﬂl&g S's§9 61 ﬁﬂFigr 99 a‘r@ alf St (rE[ﬁEééﬁﬁﬂtah Qﬂadltsdpﬁﬁ) The
n |nt|mae aout |xe%€ g f th
mpping Bweny ntapﬁg@r@ﬁ mgm@naze %6} inFospgeifig|lacation of the
w?tﬁﬂlih{agg spite BDE FbraOmE Wirdt Hingapeitit fmage sBFEGINiS pecferbly 2napged at
dependi on the preV| sly se Fi 7b. shows
thewentgrr g ¥irgypl lﬁ’éﬁﬁﬁﬂﬁ‘ﬁe e ﬁ%ﬁ@%ﬁ%@l&%&@é?%ﬁmﬂs 24-
12 ﬂ&ler@ §(setond faRipran ﬁnsg‘e srehez)\m MieLgdxt timing
| e space 9 of 1‘8 X 100

|
Ty et o 0 L0 e WEL LI TPREL Y. o
ch'@ﬂﬂér[&ﬁc pPin@c@tmbeat 9ffrom the seepisd ﬁm@rﬁnm draagersen62,iand gores the
CFRESFTR PORS (e SReTiary Facel 28, (HE PR, dBARE Adeps 27

chlculgies displaterhent gleta (8idection und didtace)ewith molvemmtlmtfotmalon of the

| ﬁrs‘i}rftnggrpn.bgi?(ga r§&%ﬁ Eme%@@&@%%%%ﬂna%ﬁ%&%er Fhg ﬁﬂﬁlacement

fingerpri
datacare rcahglatvédnsthz game nzethcsl deseribad; inrkigu4 yTheo Happing means 28

n{;dpggl%r Rebid fi#@ﬂ'ﬁ'ﬁ nﬁ£ge28Qt 62 #D10BAt6Rk %o&éskla_éﬁﬁr?@to the dlsplacement

Fngerprint atatlmn

dewapﬂeqletpqi i éhep&omm@&%chm& gm??@an% 25T17§xmaa@tl§ %fahon is
r%fe%&%’ll A (PR ¥Rl ﬁleqhﬂeaﬁiféﬁggé i'rﬁplg;!dl f?igsrpﬁmmatgb gets 61, 62, .

| IS N ri, | rage se n St OQr es
1990Pmes B &1 eﬁw&e@ Tecognition, &ha A% 15 et 4' Wﬁ‘ﬁh@“&g"' space
2%6 ;&Eﬁ&eﬁﬂt@%ﬁ%n%&ﬂpfﬁhﬁ manehmlsg a)IargewzeJraquuadzﬁ)ﬂﬁ/\@&ae&@nnon

L..I'S

Gai e PR il B Proselty B g BRFRE clehs AR IR Sl flzo.  Here,

theppiand ﬂnmmmﬁ&magqosettdﬁelmludss fingergeintpiniages iohtaied feqm the 3
t |

%er;%él?agcﬁx?rﬁn ol théans 24! %gsg?g okli a ée; 7 oA fRA Bhe Ti-To
qﬁeeﬁmuwuﬁqnofdbqaﬁmtﬁmgemﬂmémmtsetrﬂof the VI rtual inmage
Space f?e?% B EEAdOh BENS, FhaD it Gibdd s H&ﬁi}éd at the

3 acquire 3 fingerprint 1mages ligsecon
2%

cfurwgte cele nare wapped siay tb@zylr@el fImagen &pace gs brpierapjg, to map

Qlagicheishs pSintCsddBiah pa!dfashhia0RrisRAPSinid Eofeus& Iﬁ&g&@nﬂt image set
I east or more , char,acteri sti.c

A7 Hobe SUTH PYIR U AperpRiggcv Db inet at R eEpls Bhnts of the
ﬁﬂgbrpmh&hgge:atquﬁédatﬂmprmémsluyclbhe Irrermr y _rrealns 26 The

t dete .
ggr:nagl?er JS?O%#“% d ngg‘gt ance Wn?ﬁlé %&ﬁﬁ%@ 35 Widbaring  the

pmmllsimregwtemﬂ fingexptiot mage twith hgevhels fingarpringdmege mepped in the

..
39} RS AGERY oy BagR S e i n g i
immagerspeesi29.n Fhegrecognizipg: mepnipdh gertifigha user whemptheitie fingerprint

fREFRE drelil Wﬁﬁtqémbmsﬁﬁéer@ﬁ)cahﬂn lf‘iféﬂt i ons

corres%rﬁ}% ? to the displ acerrent data ca at ed %h ¢
t he noWieagwhile %@Pinﬂ@g evike aggordingdongly, @‘gﬁ'ﬁ f gf sy presen
'nﬁ'enﬁ&p@@ﬁt&ﬂé ¥ ;rzﬁﬂt&ow;mdnw&nelnt o dingbiphiat fhawes abqiifd from the
Igpg ge’f‘tPe pomtmg pl%CCSS in “thé pom%ng device is described as follows.
The operations of the light emitting means 22, the light gathering means 23, the
fingerprint acquiring means 24, the characteristic point extracting means 25, the memory

-

13



10

15

20

25

30

35

15 n becones a size required in user recognition, that

is, the size of the virtual imge space 29. As a

result, the fingerprint imge having a | arge size
r‘EQGP"ﬁ@@FWh the user recognition can be obt aiRCIEKRA004/001602
a plurality of fingerprint imges each having a snall

size. Here, the second fingerprint inage set 62

i ncludes fingerprint inmges obtained fromthe 3

“?%2{5'0“ e rﬁﬁ%"e el GeflSmedhs' 27 2re thedYorllPYd WBscibed above.

Howguérs iwlieana qlointing function isi peyforped.nthei opagatingemems. 31 receives
dﬁ%a@eméﬁ dgﬁso%réhgfagﬁh&{c’: é fints Bf girqgkgﬂnﬁthﬁlagésr& Bﬁ%ﬂht image sets

{'s acqul e are
caloultateé mmetmvememg@e@pa mansgﬂ ,iapd p@lcwp@s 8 flamtr@ntaad Arlistance

t t
i n@g bgi;nte? gd fo RE Je"UnS MbhifoP ¥ithdhddisplacdimenf @ta C 'H{atﬁﬁ dshown

ger rint I mage set. acquired a

in Fig. dn thecgnsraingayeaps w plevlples ecdem%dlmaﬂn and a  desired distance
WAL 36 gain&tr' & i%Ohﬁwé Offerb N glthctigh | the GR6 WMt detEBﬂ% means 27

acquire at the revi ous Ccy l T e retgognl ZI n%
Blyuptsslisplaremen Vith elaw%wssy et the goquired ngerprint image,
dptace &Hﬁd datd Qdibelaaear) d‘alda&wammgitmgemmgedmm e

f 1 t .
R i e
&vice raecdtdlmg tthe firstogthe Sponéd eﬂBodlﬁeﬂt ofdhopesent inyent®ans

f’?raéi Iﬁi‘;é%%&grﬁ%sleéﬁsﬁ%{ﬁ&r £ o étcgégf‘creﬁé ifMializ&P (S801), each of

the lﬁngérpnnttacqmnng meais 24 24hyhi3l asquirdsar (poilth ﬁm}rmxt iragge of 20 x

f&ﬁ?é |(§§)35° ﬂ&e%ﬂ%gsﬁ&%f g e% uirihgWHEREsI240, 2, 3 are

ofnter wt @.Erlnt I mag es
m;q@s sleavrs Mgt hdhe pointifierdeyice fcar acquinga pﬁw iof @ngerpnnt images

i Sefhrint hﬁhﬁ& l36r) ROfHE EéIHQmﬁ@V' &? a 'résuﬂ effholigieMe 8f2e of the fingerprint
) e operati ons,_ of ght emttin

zxzagetaﬁ@qugfrﬂm therrmertig @P@ﬁwgméecq“tf% means ay gFYp‘i“Pﬁ {s about 20

R0 Piield) the VRIS sizdof thé Angeiitin thagd fljhieeddieWdry time can be adjusted
extractin meanE?Zq%g the "ermr 13 VWO 2005/ 002077
Pre9 ?DBYB BEEP ?ﬂi;{? HEMvenent detecting

means ‘PiHe %h&aétbﬁst&aﬁntaextd!eamg |nhmds @5oexractsHatweestrone or more
ena 0|nt|n RGLI en, is: "
ﬁﬂ rpé)l:né? 8|ns eﬁﬁ agd(')“r:fi (i} ar ag{l%tr# r&? agawinng
mEans 34 Gﬂ 12,8y anqb stores thaﬂgtastcmtlcmong%upm memporygeans 6 £3304)
cal cul Elﬂﬁn t [ ARRR
cal cul g%’gtg afﬂg on an dt?lg?aﬁn}%”g 5 \/\hﬁ?% lei@'vutual Tnage
ispaca 28 withsthe extrasted cheractenigigippists (8PN t he di spl acement
gg;ﬁ g'llié‘g%dloc 7 rﬁéhﬁw?’o 1ﬂéht1'ﬁbg wh@thtei he éi*ib%fa&xb ﬁ)'fhole fingerprint
S u desir i rection.an
dmagemEed i e Rl image sbase Pt E?%nme‘“ﬂéﬂgéset 8re 4’?{55&1 Here,
ttﬁé?sdﬁ”ﬁite lﬂ@?&eﬁt@ﬁ@@ﬁn&ﬂiﬂuﬂ%&e@.ﬂred&ﬁhmlred@mon That is, although
acenent._data wt ract erist
%E %e{pm}t Haggepz}clqwge fﬁ% eTesp tb g)%ltn@gcsqtug{ng IH&BS 24, 24-1,
da Benat khe sizel afldbattie2 »20 bmﬂlsgihb aiizequ thpefiggeiprint imaggds sufficient to
o%ﬁ‘f'un mjogexﬁ mf%nhg‘uo% Jf l g rgglztr ﬁ‘na?EJ Mﬁtlﬁﬁfﬁd?&t t obtain information

rrln recont | ONn nap0|n|ng evi ce
doc usemrng)gmlmh eThatrts,tthgrﬁngnpnabm afrdfbyi20epixelp s syfficient to

BRSO ook N i el kgl o o son
100 x 100 pixe s is required for user recogmtlon through

result, the set size of the fingerprint image is about 100 x 100 pixels, which is the size of
the virtual image space 29.

e ﬁngerpnnt image. As a
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the fingerprint acquiring nmeans 24, 24-1, 2, 3

acquires n (n=1)th fingerprint imge of 20 x 20

pi xel s (S803). Here, when the plurality of fingerprint
a‘EHGP‘}Sﬂ’E‘&?Weans 24-1, 2, 3 are 15 used as shoWCT/ER2004/001602
Fig. 6, the pointing device can acquire a plurality of
fingerprint images (fingerprint inmge set) at the
same tinme. As a result, al t hough the size of the

fi t b8l ih
i noak Brise o RIS BEUAEARR nnfdt Rt LRE Tt fhoge spggo 29 i

time
smalRP trpnxhad prpvmh&ly wbtcsm matls, thf: siza®f themgﬁuqirlmnze $naegy2d; in the

t; |
o8 Sf gl o B D SDIPLRS 0 AR s e
cattnnastye rqbtamed (H0At ~e2BOQIct i Thy HBaerRrints inaager gequiring process

#ﬁﬂxﬁgs BE R si5VF the Whéle 3 &‘ghﬁttlhﬁ g®@Rlapped ih INWiHBA iMage space

I'ngerprint | mage acquired by the fingerprint
23cmh$|thﬂyreﬁ9%ﬁlﬁéseﬁamez4 1, 2, 3, and stores the

&2 ar av‘qugﬁ el dige STAhNyBoleTinl agnﬂﬁma anﬁﬁgé@mlﬁe (ififf14Inage space

rint

2p ﬁg@beq the pﬁglqyplytsgtggzaqns & steg gggé, reﬂ)gtﬂ § feans 30 extracts at
l&aﬂ 6RCdraflore kGl sticSdifts FnD iR Wikl fihgergfintinmge mapped in the
gni zin 30 I dentifies whether the size of
Vﬂ W@P?%F:%Z%E i mage mapped in the virtual
| mage The &eﬁbgﬂﬁxdgemeam 3@ qompaies Lchhnactsristios paists( &3 08) previously
he se
S AP SAE B3 P8 e AR S et in e
steprﬂﬁ@ﬁ;ﬁswé?b [ rrage acquired fromthe respective
fi
! nge Eetcugxﬁggé r ing% @nﬁet%ﬂmngs‘l v@hethe? th'é 'Bﬁﬁadtéiﬁuc points

si ze o xel's, the_size of
dorpgeedpinithe steprstRo8;ase scfmmaé.ompt lefioh waytp ﬁe‘}?ﬁ(}'é}%ﬁ{wans 30

egt s Rt &s@f‘ iPftné | dhaRIcRELHY pofid@fe REenticals EF11Fitamt refiSes user
tain inf orrratl on for user recognition. That is, the
gertifaration ifmet (S¥de of 20 x 20 pixels is sufficient to

obt ai 'FleUB/ Wﬂétalﬂdﬁf ﬂé\ﬂf&hbw Elllﬁfratidgem& iphgresspof mbppingg dingerprint
but fin rint im Pa%? 100 x 100 pixels is
F’@&GF‘F% §%§p¢%@§ﬁ %% % hrough the fingerprint
l mage Fn%S, the ﬁtstSﬂﬂgénpnhh fimapetis sappedoin 4 becificnlyeationi oftthe virtual

iR 0nh 2 Bt bt 8 b SBlaBepp il By Gt il sc0 i

ﬁfél'drkﬁl&ﬁﬁmbﬁm @eZenter ofthe virwal infage space®dl e fi nger pr i nt
| mage i
t ha % t'gﬁﬂggggstli ﬂletsF&nH ﬁrn% l'mﬂ ﬂﬁg@ isbBRTeddsy the fin t%quu‘mg

ous set at 1s, the size

‘wieans,24, 24 de 3313413@ next cyp}g, thénom defeeiing means O?gbqegewes the
Bedodld ﬁﬁgé'r&%ﬁfiﬁa (SH0$)38 QZ]):ul@t%dh BmEntagey (Aistante arRiirestion) of

R e
g e@hfitGmegetIBQ ﬁh@érpmﬁtl ingge EJbtanledl wihea pedetennined tilne interval
VI rt i mage s eache r

o ROV 9t FehBA o bk Afop Bt lalor 168 stp 5903 arc
mﬁlatidlvnth inevement m‘tbnnatmg of Mwact&gsmeg@mg@f ttlnfeﬁrst fingerprint

t

g, S tnd sBfond ity ilfee”  Merdhi, gl B0 A Momaps the
pecantsfiigecprint Hmaghdn @ ¢drrrgpendinienlocatipmgef figyetral fmagrespace 29
1p¥didg"8h thd BRF1aCHANE dafh ERABHied by the movement detecting means 27
(S904).

The fingerprint acquisition, the displacement data calculation and the mapping
operation are continuously performed n times until the size of the whole fingerprint image
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The recogni zi ng nmeans 30 conpares characteristic

points of the previously registered fingerprint imnmage
with those of the whole fingerprint image extracted in

t W@ 2005081975308 (S809). The recogni zi ng means 3JBCT/KR2004/001602
det erm nes whet her the characteristic points 15

conpared in the step S808 are identical or not (S810),
and the recogni zing neans 30 certifies a user if the

B 264 BB B0 6 50 e R g 25,5905 -
SeRRai l ed flow chart illustrating the process of

0D Rt 9608 i o, SRRk il bF il 20 490 BiBRARRvred n

rst ftingerpr

tmg@enémmpﬁb@sqt gycle esaynthesizadoiate 3 orgedingermsing jmaggdp have 2
sfzgqgcgl %ﬁ%eus&g rdcagiidon, fﬁ'?reﬁamﬁlgeaﬁdui 00 f>l no¢ rpli%v[e.'leﬂt The 1mage

fingerpfint i mge set pre erabl y 1?
haing Ehe Sz ReayiTest it 45er PRPEOkIN mdfgeeol%aide tbﬂ%)@ﬁlg ngerprint

t}ﬁ?ﬁr]‘c@ g%d'ilrﬁ'leﬁ ?Pgi&ﬁ lédaﬁ&?&ﬁ:rtggif] rsdla{zlﬁg %Edzém@ﬁtlﬂoﬂﬁﬁlohy t he
et Figc 015 4 o0 b Auna a8 ety o roaling 2,81t g pointing
dghee ?&5“&1%3@%;5&5&5&9611%&1 i mage ( S902) to calcul ate
is nt i st e and di re the i :
sec g n Eﬁgﬁﬁ%ﬁ‘ %?t“?ﬂ R)r"’ Hgfé § }l]: fingerprint
unmts obGiikd)by tHelﬁﬂgerphnt &qmnng mefanm%mrl 2% 3i(8H2).i sThen, the
G0 N LAY, B g O By, 2.
dependitigs pn Ah@nmoualbzt gt sycle(§160%p @%moapléentc&tmm&t%ns 27
chﬂhém;{ df iRt iRt e thmge&ﬁhaﬁﬁa%e keSth Qnmﬂ* AihSerprint

f|n erprint 30 |ma e angd
lmaggéhqé rifs rd@smmlgent d894er The WW&P%@S siém%fa@s coordinate

of Bfe popREORTth ﬁis?ﬁ@én@én‘t G&ta' RS, dlfécﬁorﬁﬂfdr(ﬁmtﬂf RAgbvement
ocat | on of the vir

AR sﬁpﬁcemssaatngt ’aq“grﬁgfg@gleﬁwﬁg@ gféﬁ%ffg 1531 moves

e tRaitér gorfepdiing’ to (HB9€bbrdindibe viluexg of fiid péinter calculated by the

ac UJ SI t| on ﬁ gl spl acenent data cal cul ation and the
ans 3115000k on are continuously perforned n

t i mes Inntus Iwalyhm Rigz & okl 6, like pdinting devivg enapsiarpluralityed fingerprint
WO 2005 77. PCT/ 0) .
gli;agv g ghlolg)a%%é a s&l tﬂ%&g ?ér é)o}‘g{ ﬁcex;ngxl%g Eﬁ% {i[:cilﬁrcd by the ﬁngerprmt
acrqugmgstpm 249 ZQ-S% m@%&pds Rshavisonsize puitablpsfor 8S%¥rre°°gmt1°n
As a rééﬁgce ?] u'sée}treéc{@ﬂﬁﬁ afl te?&nﬁo?&n@e%ﬁhﬁtaﬁ@&iélgfﬂfonned

on the set cycle are synthesize

Wﬂh@nahnépégnsqm@aﬁmwmgﬁa@@rt o have a 5 size
requi rgg. 1njus efagfaﬁpnmeﬂraﬁngra sthRfur€ $AaPpbRitingldevite 46Mdrding to a
100 pi_xel s. F'gﬁ %ﬁ having the size required in
third-embodimaent of B8 PrESERtiYeBIehi ned by synt hesi zi ng
fingerphe pointihgrdgeise acfmg ercampms:la light shiitting anehns 22, a light
their relatiue ene F' ' f. .
5?@?‘?“5 ’FlFaCT"EIZ:éa? ﬁ’é "p 8ess g?e con o#r% g g’%ggnﬁ%ﬁég tait 100
iand appioting camngrol unit 200.
The fingerprint recognizing unit 100 comprises a characteristic point extracting
means 35 and a recognizing means 36, and the pointing control unit 200 comprises a
fingerprint image extracting means 37, a movement detecting means 38 and an operating
means 39. Here, the pointing device according to an embodiment of the present
invention may further comprises a housing (not shown) including the light emitting
means 22, the light gathering means 23, the fingerprint acquiring means 34, the
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devi ce according to the present invention. 10 If the
finger 20 touches on the transparent nmenber 21

(S1001), the nth fingerprint inage is obtained by the
fWH&@?SbP M acquiring means 24, 24-1, 2, 3 (S ACORR2004/001602
Then, the (n+l)th fingerprint inmage is obtained by

the fingerprint acquiring means 24, 24-1, 2, 3

dependi ng on the preV| ously set cycle (S 1003). The

e (Pl Rl 33, Dbl Yelcalind RRR7 8 qpd the

OpETates FreAng 33,5aqdn@g’avnsmaa traRspagent gle h@htWh?gQ 8 finger surface
touehed 4part Hogn Wﬁﬂ?éxﬁﬁnt%ﬁ&n%lm@ﬁﬁr % @F aC?x‘é&éiérBﬁﬁﬁ distance.

val ues of the di spl acenent da

oin
NipreGestrighlyaihe PAMAS feioq st Tigkrie Seitablygnosd ingepartabls terminal
deyeeessor (not shown) conbined with the operating

A h I di t h
Coor dihdiebotine A8 of Rle” hbs Hhes UBathEst 9P e fhselransparnt
rgﬂﬁb@t?lén@e ighnémiing(rfeahd Q8 Jemitd Bighttotthe Surmy of the ﬂ?igﬁlSZO The

nd. i. N evi ce u
e i rpsns P inkaidR a4 66 YR Biebtetufineipdss approvisted as
‘mamoer control and acquired by the finger pr [ nt
d t

7o AHBhaBP Mierk meits 23 eodacrBE ARt WG o s of the
fingsr 20 eBerghe Hightris smittedtfeonp ierlight enitting ieansed? todhe finger 20. A
i @dlﬁgl%h?/exoc%.ﬁfbg %E&C’as 1i{d l'iéimt g&ﬁerhiégﬂea% 281 ngerprint

recognl Zl ng sens I agram
i |1 ustihst fmﬁgrmv%tap%ﬂng énqaﬂs é4 RSAWESSNY ﬁasvpaet image of a finger

ALfacs i rt@nﬁélhﬂg alpdinteét vﬁ&bﬁght ¥BfidenSdd M&fﬁ rﬂ@ésrigl{t gathering means
vept i 00|nt| Vi ce of Fi rises a

4 e BT AR modas T4 qoners th iaass gondensed
by ihenmat rgameﬁngaﬁamsr yxy ﬁltdgaa;ﬁ@tal; ﬁngapﬁnmg?rga :rtb rcbbtam a fingerprint
recogni un| ntro it

iR i R Pl o, Bt REME ! b8 et Bykiod Hoigerprint
adqatrmgmans B4 reppesents a sixé regoirediin thmnmo&@ﬁﬁmd d'hat is, the size of

ns 36, t he |nt|n conty oL unit

%%?\9@ W%IF:? rgggts asize gtg Ipﬁao au d cO g 8Pit{\ h%egg&nt image by
ssing ahmﬁngemnm idege acqmgednmmums ’ﬁhnjﬁagerppmr adguiring means 34
fﬁ%nﬁﬁgs ﬁﬁh"&ﬁrﬁnﬁt Qﬁ"a)pgh&% 'a | nvex o? enits$ fh @ s%ﬂi (%Breviated as

e present tion may

‘%&I%’) .%@nansréugvm@m(enspnaﬁyowﬁm,n@r: uﬂm@rm eacmuglﬁg means 34

rﬂ‘ﬁﬁﬁ'g‘es i thelphéviduisBiHet Byridie "I’h@qm Rfit #cquiring means
megns 34, the 1

e fingerpr ac
%Eﬁsmv% Y o e §BiShior acquiring a
laxgd ﬂﬁgermntrmﬁgs oB Dvert hisoub0e e N0 gﬁdencﬂsnrsed nﬂﬁmsaﬂay, as the
operatin s 39, and c ISi N
ArgoruriS eofPA e 200 et teoaBRforh A1l et Be Bocd i aoauires o
fipgerpriftimage hayirfg \rayteumzestgemraﬁy riging frean3) B20 pixels to 400 x 400
et ey e Y, i fL .

BEGHC, Asphidind (6 MACor el Eliadtbierluityoghinfs BY, B! Afberprnt
pequiringmeans 3d of thedhird embadimeratiof ﬂmgesget\mmtlen ISFdléferer_Ltlfrom that
WhER fingerpkintBfize 20 i Y &8e fifferpriR ASRAY IR theans 24 of the first or the
second embodiment of the present invention.

The light generated from the light emitting means 22 is mirrored on the surface
of the finger 20, and reflected depending on patterns of the finger 20 surface. The light
reflected from the bottom surface of the finger forms a phase in the fingerprint acquiring
means 34 through the light gathering means 23. The phase formed in the fingerprint

(@]

17



10

15

20

25

30

35

menber 21, the light emtting nmeans 22 enmts light to
the surface of the finger 20. The |ight emtting
neans 22 includes at Ieast one or nore light emtting
N3/ WBbr evi ated as "LED'). 10 The |ight cRIIeRI0ONg001602
means 23 condenses light reflected fromthe surface of
the finger 20 after the light is emtted fromthe
light emtting nmeans 22 to the finger 20. A conmmon

' n d
S e R R ?ﬁéﬁ%@%ns BBy e fngerpriat
acquiringgaeaps Bt  Suehglingsrprint ﬂmaggeacqmé R dgceonfigpously perfonned ata

%’é aRRi Nter with light condensed through the
tgdggl% grrnlgng means . 15 23. The fingerprint

acqui Thengingerarat meogmping runit 19Q exfasts gharagienstip mojgts from the
fin tQRﬁE@ A&fted Yol t8e 'ﬁh@éfbnﬂ%&tﬁhh@ &emlﬁm?a% dpﬁfaﬁngl cycle

digital frngerprint inpage tqQ obtai n
ot o ops e fRearirintequiing Eas Y gark oRIPRA Pk £7cogition
b3CRHiphsh the dxbractbd BBAEREHsAE poledivHth ititge mf@&spr%wusly registered
t{Pﬁgpesents a SJré %Tg%w red in the usig eco n"h!a}' ares the
Tt IMAgE. SiH% TPRAY TRPOSPIZUNES UPHE n1 90 &9 ‘
dmaqwr élmaastemstﬁs @?mlse\‘m@ nidse off tienprevieudly m@stgred fingenpEgteimage

the fin A I

OB e B L AP RS, B RRG pros o wer

mﬁcetain seperformad rigyreativing la-3pfingesprint yimegesQpapSserensly extracting

c?ﬁ'létgﬁftlcg@tf?%’é Q:}\qn?ttl’?%ée@ecived ﬁ‘}lg%fr%rhtggﬁlg | L@i&g@gﬁL};mg the extracted

Irin
qaracterigic peinty shersr: g che previouskyeigaisterad fingerprint lmage More

é\g&ﬁﬁb@u e r%@&ssﬁ%cétethe HagerhbHiMORESin BGftpfofrhétD aﬁ%ﬂﬁ second.

iS manu actured to be suitable for a m.ni 1Plort

e fingerprinh gecogwtion nit 3P0 gemprises fop chapasterigticypoint fadti means
39 BerebRfactihg Ic&meteﬁéucoyﬁﬁtsaﬁ&nt th@oéquréd)(ﬁnmrpﬁhtslm&c and the

used, .In this t he [ uir
Koo wers, 38 S5 P oot e st Gerkgisn oSS foRCterstc
puintsi ¢fetheapreviouslyr pegistdred rfimgerphiat iimages avitho tiwse i extracted by the

[ f 9 90 pixels to 400 x 400
%f}%;rlagf g u%oﬁ%ﬁtﬁgwrlg?@ﬂ%g%’ixze o?l ?ﬁesfi gger prixnt i mage
acqui rEm fojntingeohirolgmit@00rextracic ) ingarprintimagesof3n xof pixkle M, N

f.
t Bl Bf EREBERARGbR bl "ﬁ?}eﬁ% Bl b g 1R 54 n an

opengjimepeycie diffaent rfrom tm,t 4ﬁngernrmé TeqOgBIZIng; mtl% d00 to detect

A7 QR SHRAHIABA 00 thel iR &f)ﬁﬁte fthageNVerte @Binting ecdnhﬂf'tumt 200
generated fromthe light emtting neans, 22 is mrr ?
Salculptes displpcasont datagwih fhedrtacted FovEmPR} fprorafign, end caloulates a

dﬁé&iﬁﬂlaﬁ& faQﬁstQ@dgt Vf&héié tEb; dﬂéler fsi thﬁéve]?Qltls ltlieff Mﬁtlaté'&l displacement
i re romthe urface of the

s PEETRRIT. O, PTG, o e 2L GEfFT oS e dpdgtion of
hhmmﬁgtsnc hpeirts gfitthey ﬁngmpmntgmagarmdz&lcurm displacenfeot datd of the

Lﬂ&sm: Bgﬁw&epgéfh&éom&&%{n rgtz tomlgtg%( K%Qﬁ&é{n%& 88 8ol unit

a rin converte
flﬂa ;Qn\han%nmq TRV dmlo\t/u angeshqmcmof ﬂm:mntpr pryTaypending to the
PPM&(%E&?%{ rc’hELtacﬂe ﬁﬁ_gw sition is continuously

or me rapi onatlrre axis. The
f i nger Bh¢ mmm@wﬁpkumbf QOveiracts)n fingarprintimage of about 20 x 20 pixels

R &€ FRESPLACNRGS Rhirbd BIthé PRvious set cycle, calculates displacement data
of each fingerprint image and then calculates 2-dimensional coordinates (AX, AY), that is,
a 2-dimensional direction and distance where the pointer is to move with the displacement
data. The pointing control unit 200 exiracts fingerprint images 800~1200 times about
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5 fingerprint imge acquired fromthe fingerprint

acquiring neans 34 in an operating cycle different

fromthat of the fingerprint acquiring neans 34, and

PEPRUASNA20ZT user recognition by conparing the PCT/KR2004/001602

extracted characteristic points with those of the

previously registered fingerprint inmage. The

fingerprint recognizing unit 100 general ly conpares

ch Ssecontl At Syt brSikdtC 4001 | those. of th

fi)re\f"_:ousl regi stﬁﬁpﬁc%%éétp(r@%tgﬁ ?raﬁ'gehli%er% {rgage Siracted
PR B crEpPaingyclethat is, the fingerprint

r C0Q ! SilpcRirif CRBosiEink SElit 108" hid A HoRRinkS control wnit 200

. @rforired by receiving 1-3 fingerprint |mage§_ per

1By Qpetates depsRging orudiffereat eneratiog pyles: tespectinelyito perform the

usecetoghitioni ang elidpdinfer COMENE SpétibnC O TR ik "\Whild € user of the pointing

deex‘tecr act e thchar ct eéldﬁttc pojnts with those of frhge_ ]

7 S0 PO the pRte #itadhe fingrant imaege; the fagerprintgecognizing unit 100

periofes alfingerprine catifiostionl 6@ i8S udef andepBURAMY ioftthe pointing control

1?8&9.9”'& QN el ¢ P rfﬁrmsd. t evt%rey second. .15 Thg ]
Fnger print ' te otg‘ﬁi RESPIIH; Gertilgrglion, i, pededicgllye performed during

I@N?aa?; for ﬂxgtpi;intqmbnﬂrqle»d_thoacm ardgitiasfaarfmgteh inf REognizing process.

extra C cpeints fromthe acquire

finger pe?%f{ej’anglge‘;%%i% &f t?'gc Pﬂnﬁde‘iﬁ%ﬁg%semf 00 and the

noaptng cantre) unit 80Q srerdesaribed ini detah by conpari ng

char agther dhataberistROl [ Leqi stered

fin er,g)ri nt 1 mage \!Rne%'}ﬁ ﬁ?ﬁg@ge’%& ‘rﬁa\eé\c. e%k il %{eieas{ one or more

%’ﬂ??tﬁﬂ tiernodgts Fomdhe fingsrprinidmages avavired a8 SvergGinkhdepending on the

pevioisly get COlel OIThedl EhadldferRitd irfluldl bk di

Qlon it °‘?§§| bt e A IO SR Th il o o

L TPRge e E%ar“ doerHeRflath whete thefidgein sepaatedior ierdedneans 34

rig_n an The recaghizivgy eyeahe 36i donsy : aifgt cl{afa@féﬁ:st'iha oftts bP%he 1Previously
naenrpint .recogni zi,.ng uni 0 detec novenen i

P Bl R il o i iogu(he phwapismi: prgnt xtracting

rgeans i taupetfordd Ghe ambic wécapritionli deperdi@BAtide@iftatibd bf the two

t_information, d l.cul at .25
St SIS T R T PR 2B St g moans
(@t shownkfor spwbiningeglobkil spfoaativarand latal chardlteeistic fifbtmation of the
debirddOfirpeiphglt fRMYer Rl (Y Efew%qgg q%éﬁ%%(z ﬁggé/ ﬁrrgtn&nage or comparing

nf ornmpt1 on, of characteri sti

¥ TSR rpePmrint Haggss Wiy chametenisicenointi mplching nem thedeea fingerprint
itrages. CThé asdohiziigl el D6 YelBRRRY 'iwﬁﬁ&tf?ggom\ée a%jgéerprint

ii'q%fé)sr mtt'hgn. The pointing control unit cal cu
VETRRYRAT8CYY R and di stance of the pointer
cor r e§honetopyzing nidads 38 eririilaaserREd gnitindif Bharkdi&istic points of

i St. ints.. Th i nt.i.ng. cont t 200

GO BERRRY S efin 1508 b s T Shosd e som i

chpmspteristis point geirasting meaneify; orrefusks thel usen rédog?ilﬁbﬂi/ﬂmtls

t . { n. -

Fet 8 Snglphfithahe Sl RGP o5 e R imgee orm

R GreteaMb N 7 2K 1) Ao therfingerpsint image ofiMe % piaalalacquired from the

e R e PR b Gl Kby wet i

RoHter °28'6°1ex§ E%\EIF% of 20,520 mixels for theqeintgrontolintherpsinting device

isbeffitiediToVibe HAREpAMAMASe R 51%9%4‘&94@1%%?1 Bﬁéﬂ?&&qﬂ'@gc. The
C I ngerprin

nd c.a{s.cul at es (g.l spl acepent data of eac t
MR ENLY48S X EAFtng JRaRt P A §xtrsts Ingempsint imagss mnsingciem ebout 15
XTHepikeln gealput B0 xr800sigels.z | Aga teditkt, tAdfn@ishirit iR BOEA btk means
3‘?70&915% al‘fﬂfggrp%gto image of about 20 x 20 pixels for the pointer control from the
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i ndi vidual Iy operates dependi ng on different operating
cycles, respectively, to performthe 5 user

recognition and the pointer control operation. That

iV€0 2005/00287% user of the pointing device contr ®CI/KRRE04/001602
pointer wwth the fingerprint inmage, the fingerprint

recogni zing unit 100 perforns a fingerprint

certification on the user independently of the

%lénger ri n%éné%r%? ﬁ@gﬁ?ggo@m@?&@g& aﬁqn]i I@eﬁf‘%m acquiring
aeAns At OIﬁEQ/Ff{}acheﬁuﬁ@t tHfEe,rim sigeof m@medﬁnngMMagans just an
Sdftblel 6 Me picBGR iRVénBbn. CERY {tlﬁgaﬁ%lﬁ EE3Pe oM x N pixels is

Herei nafter, the operations o nge@grl nt
rrelesgh ﬁqlﬁéleufm lthelEQFr a¢r@gnition, sl the ientyacteshsize lof mmixt n pixels is

p}@ﬁrﬁlﬁuﬂaﬁsfdrbﬁbdﬂ}ep&h |. The characteristic point
extra nl%grreans 35 extracts at |east one or nore

chara smenp, detseting menns B msng dheprlegaee pfrangpysment of each
ﬁig&bprfnednﬁge Q\é@thbbdt biTRvE9 PERE T A it n% RE. ther %‘f' é%}éﬂ Y Here, the

s i ncl udes

t t
PRV Goghne R, 15 ity ﬁeﬁcf& 59 ApErPY fcmaRement of the
fimgegirind wittiad motidre esmntahen et by cal@RingldhlREmEn AR (direction

T AN T Y A
Motehpltefﬂﬁb@ dha maemdltfdemmmg1mem’ma3&addt&ts ﬂ]bldéglreeldﬂmovement of

SRR A LS A e o o

Wgt!‘gl images aeqyired dootai set rig'cheaﬁkrSGmmsplmhmde data of the

ﬁl‘i)gFéHﬂ{dt Nthaf® RS cﬂ@ulat(e@(%{]y S{10M8nef Hfov&ﬂé@' ﬂétﬂg:egén%b?‘irecuon on
or nati on an aracteristic I nforma
‘E‘W&“’t eIt of é?ﬁﬁfnfmt impggorequinedl inrthe pureent eyels from those of

the gingéxpﬁﬁﬁnfalgﬂ gequired | m Me'ﬁgﬁolﬁrcyﬁl@”p?ﬁé RAgverhdi u&f&?nanon of the
er rlnt [ es, Wt %Egracterlstlc oi nt mat chi

%ﬂlﬁ ? ﬁ’?%f?ﬁteﬂ% gBY extgction i rﬁngpwgnhﬁegﬁguhon as

®€ll chstthe rﬁxrgeqmnd ecquiditiern tateO inrtahéke ficvdds Tbeb@Ss Mhd Movement of

th the 25 The recpgni zi
RS s 29, TR, BF Bioh Frdesint roqagaition, aF | Qffprentistod
gapending o how h@aplyeahmutshmcrmmtseammx&m@ﬁr print inage

char ach oy Pttty DASEI T el o ik IS Snggrpriptimage from

the emg¥ement edeatepting i waansf 3B,0that Tlls,e displagementi duta,i amdjecalculates 2-
Sixdlendi6hdl esoraﬁaté§ (3%, @z)t ﬁﬁ@k%&%ﬁ@ﬁf (ﬂsth‘%/f,ﬁm&%npéeﬁf@e where
| xel s ("R m I ngerpri
fheagistests e fsonvaisiaoamehitthe 30
fi ngler’md dﬁerauﬁg mdanmw (egenerafig coxﬁbﬁe&'twltﬁ il Jbvme or with a
TIRYETRS en i.n painter cQntro

Bl 3B Rahs ﬁf‘g bpightg ﬂ%"l‘i?ol sy et e grogessof i contro
@olmmgnm\mmmtmsomm bdreenl ofnatdisplay delite Ueppdingronrthe coordinates
Wﬁ nger%pr ng¥neeaﬁ§ gg”lct a small fingerprint inmge.

“iI'mage €xtracti ng neans 37 extracts
fi ngerbe pmntinmyaarssermgdmg t6 ran rengiiodimient 6f the ptésept ingbistion may

i, § i 5 3 A5 sl B 5, o
mirgetion. Jpdkis wap whepghe peinting dfmtcetfn@hq@ spmpeses dagdisplay means,

fheodisp1Re rddAny\Gb / 7
el 65 A AL RS o of o
i é@%@ﬂmtrhﬂ 4 display e repegaiongastlior WheR the escognition
61eﬂxegme1t is @ﬁbceédﬁﬂ]? petfofingd HehOfinddigrind 268 ghizAGRMR 100! information
p%ﬁ'o aﬁ furkctions of the corresponding terminals are displayed on the display
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exanpl e of the present invention. That is, the

acquired size of Mx N pixels is preferably suitable

for the user recognition, and the extracted size of m

X wo piosiel2677i s 5 preferably suitable for the pelRR&04/001602
control. The novenent detecting neans 38 grasps the
degree of novenent of each fingerprint inmge acquired

at every tinme depending on the set cycle. Here, the
m)evemsnlg det ec‘it‘piéng means 38 preferably detects the o
§EP%e ROVSYSy o¥¥RTA: ths Use Zecogmition i tefisedyirestrickiveniniognation is
displayet whinh e gecformibynly a kpeci ft flngion bk agaiFeNt dat a

(di recty .S n.characterjstic points
o 1 horp? el br-loBhBVe) wiif B4R o S Lofeofipt tormina
peehihe peer edopgnitiontvell o mentionted disdrect i ng nmeans 38

det ot 1 R RqRia HAIF o s LHSSSEN Y e precn
imvigition s o FrabqdisdWith @ memigandupion gevies anshowmeigdse first and the
aedpuid epbodiMekth 6f th@presrifinPenticR! © the di spl acement data
cal cur MerngHfeoBhsndhs tediion pauinimg it s sMbeshednsith an optical
cal cul ith an optic
Syrigracs dargs tfingerprintnitige ffort tk@r frbddgRGH kit bk HBEfhed with a mini-
AU ik Rl S8 AR obESTRERRS ks s of
AR/ ERESHIIng pqapinRgmeens I canthe mifiahwizedoby retludingihe sz of theectnal
dingerpaihtetyl 1924194 £@iabdui ' ' JLpager print
regoxgn' %iy'on i\é Pfﬁ“"ﬁ%%ﬁ%?‘%ﬁfgg%‘wﬁt‘ﬁ%%%ui sition
are i npor PApREe B PLOCERS O gepnininga Regeemiah image with the reduced
;Dbﬁ@ésxstdtmareidmg'm indetail.he rgl i ?bi lity of the
I nger i, L &c iti.on are differentiate 2 ) )
dependlﬁ{%]g q%nllg %o@vg%}é[%ila%ﬁuﬂﬁ%gr &%ﬁ?‘g}{lﬁﬁ °go"| hgsw@%ﬁt}mbé’l’ms
&quntabledd 2 miwsespisrspadersgoarding ¢ B0 present investiondv Awkhéwn in Fig.
A o R e
SR Pt 2P0 Rt o s Fsiies o Ao aciacbiechespresented
iby 2 lelft reroti 41nis asddcedit6 bBOWE @/ IMDMESTRPressHRAN E MR afrow 438 If an
5 61 b Sk I D i o565 4l S b Cepppiorin 42, an
\f\ﬁ“fefﬁeamﬂé? it i&ﬁ@e‘ﬂ @dﬁhogvom a W& hizail_l freafieerdint afquiring means 34
R avor i, | 1 RN QicCHER: i SpBaisE B dppifgfn e
2bgyedesribgf PHnciple sy Dt the oiee & e provRAngRTRsH isteduced to the size of
d6ohcicnmtsexrealmaiberraigary from { hes.0per at i ng neans 39. The
P esent ik G esfs BMee of ePiuils R poguing impas gpapyred rom
et TP Bequitegreans by dpiping yhqpdudiion ptiv systent wf Sigoned Fig,
11B4 GhdWW 4 €A t ; ing. devi
e e L
i Fek * ol GRAITEE g3 H9Mis P SRSprint fimage peruinad from the
rﬁegg_gﬁnuacqmmg mabdis 34 bi the fpEedrdptisa SRR @4&9. uni t 100
to dis Ition resujt. en.t .
reco n|@te|Ré(§arl1ﬁ.}{’1 %oﬁfggﬁﬁg%?e ?Wa E‘t’“@@@’}/ﬂﬁ“ﬁ‘/ﬂ ﬁg‘fq‘%‘r finggmrigt.  As
]t;hrémg'i, ﬁﬂg’@ﬁfp&lﬂtm niJleEll(Q@rth fingprprinit tacqiifing inefrr mfjsl ®Pmmd and the
GmbacéHf @l t nal ..
] PEDtESAYiAg mesns #120 pistelsris used. In
tisie way,eas digyvchiesd iumbESTHaREs of BRnbbliNGmafd SUcOREd Qhaller, the

Iarf‘curacy is degraded in user recognition and the performance can be also degraded in

21



10

15

20

25

30

35

di spl ayed which can performonly a specific function
of the termnal. The technol ogy of restrictively
al | owi ng usage of the corresponding term nal through

t lveo pmevo26BCOgni tion will be nentioned 'ater-ﬁgngﬂﬁmuoumz
fingerprint acquiring nmeans 34 in the third e |nen?

of the present invention can be enbodied with a

sem conduct or device as shown in the first and the

ﬁﬂﬁ Qoft! O%gﬁ '?ésﬁlt Q;me 5BSoARE §%‘3$r ik ?V it ﬁé@ %D{'ga“lﬁ@er:,’fgr pufficient

ile, I nger print acqui
(9 "’éHthh an optical system a large fingerprint

| rrag e TIDBrdHﬁ &f oﬁ@@cﬁﬂd el %v&@éécx‘i’&dog%ﬁbxﬂ,e thuh ©br@ data can be
ed]b r| %P%ﬁ%l#crll ng nmeans 1S,
uc e flrsyslemdp the fiagerprin @cayiinng weans 34
t\m'émn engargmgl the¢ sie qsﬁlthe Be@isdTe aMBat 34 ﬁatﬂe RenbBdiHeA w #hé §flesent

t h t
osh i e e o S i ot o A eyt 0o s ety edusing the
THe Qfrthey @n&fmlﬁﬁﬂ I/he(hmm&s redl namberi fanglgg drom 1 to 5). More
fspébﬁlﬁfaﬂi 1tRS s1‘z€f€9€1evﬂn"g£}gﬁﬁﬁs Eéﬁgg&etg thé g&é 84 e sl Fesult,

.“i“i°§§'%°$% 3t eecﬂabéqnﬁ Mh?)ﬁ@gemnnsaequmgms 34lmpving the same

@jzeiof shat i Biy. B4 thain Figli184. O%Osﬂioﬁ/nﬁﬂ@‘?ﬁ 1@9 C\Qﬁéiix' 8 siz0 of the
n | ONn , er | CS

3BPAESE Mo B 1 850 SR biipten et e ngepi

itervalsef Opinem spaberedided ttdaboud Pl 2Srmh. SYBdrefote] 5~16 times ﬁn erp rint

h
s s S5O g e e e
&b SoMPaisqn Wik Kig 1r3épr%‘s‘§hﬂf &tPrdsy when a dingerprintimagSis dbfained by
aeduldgiarfigerpbint KavehgQh) a@&ﬁ%er BRHAPF 6. ?ﬂmb% tl'?f 1/435153 the size of

41. passes throu pherjcs

?ﬁrfe; g erpinf acquiring megns o(@{l%& W@ngz%tq }{’4ng;6 As a result it is
foossafde Py Obtainzec fingerpring imagerfsr Gs%r récegﬂﬁ@ﬂalﬂt pdiﬁt@r ¢dnBBf with the

%‘)‘glﬁfl%%%&t i chgg{/ng %#escr | (b ed” ng?fccloﬂ?ug‘p%n fy"ﬁialf“"’t"ﬁ%t and

rized ﬁagmamt aPquiteg Pedns 84 isadventegrods mapplivatisn we: mini-
(pﬁrtabléﬁnﬁiﬁ@l&mcg is a real nunber ranging from1l to 5.

25 F|g is a amillustrating an exanple of a
fi nger A ﬂsrTé‘gg‘ &%&lﬂll‘@Hatmgoﬁw PQinting, deyies ihaying a fingerprint

a?:q[g:mzmg gmamsccbgdmgno b Youitl etdbedmdtuﬁ‘tthé}ﬁegaﬂtlh@nﬁmt em

0 g er pri.nt | na .

ac ui [g]éé%rom v#%%ﬁf‘%“ ntfué%%fg lj?fbseﬁé“aﬁtgg’éﬂ mgens 60 in
{CARPASHER | With ﬂé‘\}sctfeﬁgo 1.1 The] stozimg| nféags 60 3itored Gingerprint images

fabquired monnmeumagnﬁmthﬁg niehiR4L N&y el ﬁaaa%g Eilaﬂée of Fig. 14, if

g he reduced, opti ¢
e %g @%é?g%"s a°%‘88’8t o ey ft@&@nﬁ Bequligntans e eyery time
figpeniding @nﬁhmvmusig estpyclatre siwed M the stotihg mdans 60, the ﬁngerprmt

%«%@gﬁiﬁh&'ﬁﬂ PG(?( (%?]lge {)tjﬂﬁtlr gepoql?r {u:l;]lgt%l) ’gglrvﬁ"?l& perform a user

rof

ZeeqaEmtery alsiya Pﬂéte? Fonyel mth the finegurint impeeesiorsd 8vthe stofing eans
B0. aThat 3§)omiiild the Rise reé@moﬂ*ﬁﬂ thd goﬁﬁe? @5htH] éz?é Ferfor¥1ﬁd in the

S IS Use

34
%ga‘bléllgtnl? QERG: gl;qqﬂ}%tg? pg]pgggapqngspg ugkt 20f,arespectively, which
rnpgdintelyi mcelvmthg ﬁn@npmﬂﬁsamédu&ed déﬂbﬁdﬁ? ol Qfetl{p@ﬁﬁng &ycle of

g%ggﬁéség&dﬂe Iﬁrge 15%&5& %O%% co of ig Ti: the %gerpnnt

meﬁmg@ fingerprint acquiring means 34 are first stored in the storing
means 60 and then the pointer control is performed only with the fingerprint image

-
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poi nter control. As a result, the size of the sensor
is required to be larger for sufficient data
collection. In order to overcone the above-descri bed

pvabioesvozeich nore data can be obtained by a @f/iékfb%/oomoz
the reduced optical systemto the fingerprint

acquiring neans 34 5 without enlarging the size of
the sensor. That is, in the enbodi nent of the present

Y99 ) e O B 8 i o
998k, Weﬁ ,cplmmquoqpml Kighesneed naviigation mfedmanum‘pmﬂucuon Here,
rlafs:g‘laﬁﬂalfté eifultah@uily peMﬁhxethe 0 Ghdd %ﬁ d #}ﬂteﬁa ol with

to the ze 0

A{E i n EI‘B‘I;IH'[ |S[e uced
3"'58’% gehiiened frothe stepngmeann 6®e obt ai ned with the
finger th[ﬁwayt;the tideR EecOpativh and thet dnﬂlgr E&ﬁroﬁ @kaﬁ@ously
own I n

han .in Fi
(11;3[)‘5&\%1 e‘w}f }ég kg é e ofingf"lﬁg t ’FF?%EH% §eAtors bY exRsting| atf@gerpnnt
timegeshavingof sizg requiredhin ttheepairt ctuontiolofdrh €l ﬁl‘;‘gytﬁi-[ﬁmmafg&eacqu]red

fﬂdﬁgﬁfe%g&pnnt' a@&ﬁﬁﬂ%&%& 34 fé'ﬁ@ %@}epoerga{t}%ﬁgg gd pEn(r)ltmg tces of

?% Ther ef ore I'nge
¥ can be obt ai ned W|th the fingerprint

ac r Figg 15v3andiagidm Midostrtchet .
v;4 11? él |x o ?imb]tga ofa@x &ph eirI %raggetﬁﬁq'%% %t?af%ﬁ ggtriﬁ%%ﬂﬂﬁ[ 15308 of m

ai ned redu0|ng a fingerprint having
an aveffbg Engmprint\agiuithg GefsrAdt aaqareb/aZﬁﬁgbzpimz @nade™ of M x N

inZefts i "
Ao acnrnodtor sMA ARy ThERRAN e ey pis
SS?fﬁFlﬁn L5176 fg@%ﬁ%fﬂp?&“ﬁ% g%refe&blx; @@rﬁngswghmtage Al hasch size
prmgutgairom o0t 9 pﬂMali t 4006 4001 ke, UAIGE thelf d;h‘{ﬁ%c extracting
n an

wer con u tl
?g%?é 3 Qgr g'?%ﬁﬁ% WPEEWE“;\?S‘) 3 K JPFRlS 5 ngm hefingemprigt image 71 of
M xN palsi sHewdytn fingeprirs nntge&ﬂﬁhdtmgtdeﬁﬁb 370ex&acm Btentrdortion

Rﬁ"tﬂeefm,g hﬁf ﬂa@@bl gEMI LR EHJ: elsJ- Tl%e size ogta néxﬂ H%’éezsrrﬁPrFWPts the size

|IIus ? poi nt1 ng device
gffpﬁ'ﬁ F‘Eﬁgétn ovhe%@db@mmtntgcmtxohs fossitidr b dielzerprintt image

dmiahmlmﬁﬁgng filofVient 15)[;1,(31;’1@6309(()30;& deV| ce of Fig.
in _conparison

14 fur r conprises a oring
with t ?‘ "’gﬁ‘é d%‘fie °fr}§1’§ 4, dhs fee smw Bt ofr Msx N pixels is
fstqngbnpha storingmegers 60%da1mmemebgfmmmlé M&h@&@{tﬂ ﬂierﬁngerpnnt :
»yll a3 A rﬂhetﬁm Jo]] &hg fxgew ce aof Fi 1
é‘g\ﬁl rint i mages P d’% Grfopk is perforined with the
@Ef%trlm@ge @fing K mgalxelsngmasted%ﬁomt the fiapstpifintiBage 71 of M x N
qﬁwdl ng on the previously set cycle are stored in

the stprin ns .60,, the fingerprint recognizing
uni t 18’0° 5%@3? 'ﬁ%l’?}ﬂ‘ieh’ts Feeylated itithghe fingerpring dmage 72 of m x n pixels,

iwhen Whefma’aq&e/oﬁahc fingemoa nmsesri%rom Q@ﬂ%&?&ﬂtoﬁi‘ﬂc&dﬂ@éaﬁb@ﬁy AX
r Lprint. inm ore

S 51 0h o Ll A% S b o g

reg peting menas 8H erepeAnpmitied trothe moivenert qerctiny mems 88, Here,
tevefingeipRige it triREREAIaLh Bfbet! B fhohP

Ca‘%Qs“t ésﬁné t }ég?ﬁﬁ gtel \% Y, v3n g()(f‘ﬁ]god ll(l}'ﬁes%% corpcg As

ecerva R e gerPEgLEnage dencnding 9o provenery 06ﬂle finger

t2ﬁ@rmkrikttadr@d®yﬂeﬁed)fo thé ?éed |aﬁwﬂ1][eﬁllli:dv€ﬁleﬁt‘-‘cﬁx‘ébtl{qdnrhﬂd distance of
i evi ce .of Fi

g Flair}etn ob{ %aa%gfg{ggc PRYETER dinthty ég?efln ggFrﬁf Fifge the above-

q?gp? n@c@pg@gsspgaﬂ mrrequfiied Sor a;istabkecbdmtxﬂgf@eﬁdheﬁ lifd $he3pointing

meﬁélﬁacﬁ@rdﬁ@otaﬁ%ﬁa%mﬁeﬂpdﬁﬁeﬁ%e&ﬁ%{r%uoh Sit &5 prefgragi% %o setect the

onIy with the fingerprint i
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WO 2005/ 002077 PCT/ KR2004/ 001602 havi ng a si ze

required in the pointer control so that the pointer

may be enbodied with low cost, |ow power consunption

amwb ogiin2epeed navi gation information product p 004/001602
Here, it is natural to sinultaneously performthe

user recognition and the pointer control with the
fingerprint imges stored in the storing neans 60. 5

| mitiiiugn ivige sibdi dide j bb Q0 t oi nt er

control aﬁegl idll |f°'ﬁ§‘g°3gyf’b%gsr"?%$q‘%é’@%%gwal%mki nd

of fing ?J‘}VYW%’ i&g’gﬁ'ﬁ%?g%n@émgﬁ@ M eoN piels reqgired for the user
f resgempon isttranémingdstohha/ﬁmg@ms{eé@grﬁﬁggﬁ,{ipfboi Nrh D8 oerprint ;

i f t i nger print- i mges acqur oyt mage
PIL Y anbffel A of SR o005 GHE Rirafreondi e 4 lsnaud ecogrition
' i??ggd*”%% bzgeltfmem TFheel fivgenpeiui tbesgrf)z_ﬁng iﬁiigﬁoot i3 Jeaﬂ'fﬂg{hed o be

g - r strating a method for
extract. ng p{a\r N{ ?dr% e?egﬁeﬁtg %g’léébo {e:ﬁ’mﬁl %W)@@I‘gztft% dipgerprint
tﬁeé:%g%?mﬁﬁgﬂ %W@F@mh%ﬁmtmyerpri nt acqui ri ng nmeans
34 acqullegroaess ofgilpfingthe HTRK@mbht &.f?hd\f‘ RhoeRiS LS i
d L ng. . predet.erni negac gfe,. etﬁeln eﬁ; Flmagenwﬁh
R0 R R Lol S omanes Bncs P,
user rddsghfiis nflaw cmreﬂlastwﬁhganteﬂfadffd,ﬂiﬂggﬂi@;ugegpegg%{%%m and

X

ooy o ccatebBar A e el o8-8 1o 08 UPASE S iy mbpsiomant of the
Shese pnytions, ¢ int i 72 of i xel
fro(renxt hst ﬂlbri;iﬁ'a];i;a?igl; Et‘:lt:afg(S@éo%ag'gfth Mof& ér\T Xitﬁnéepl - Sr &
t BnsharBg SRR b i(ﬁgﬁhﬁfé}i{,nm% ing neans §€ ex@%?@ t%uches the
cgntral portlon -0 BRI IMAge i e pixelsfis phtrined by the
pg&@mfm Feirgigrecans 34 dependingd fivel Gperabing eR\SIsHE Size

f th ' i ' h [ |
"< pocortl SabEpil, rcbdidn ol FAE nduBoptuie somo) it 200
r %ﬁ‘g 5O thoparioEm theusersesegnition 6S A0 KarHAhpouttbrscontrsl (51630) with
BN o oo Betadt by dhe inbfaphin WAL ke 951 case of e
a%%%edgﬁsgr(’% %&: &g»n‘P? %5 F5coBior (V1R ani tite nolimder control (S1630)
B e b SeMeDOE I 1B e e
L b iﬁ‘%“?‘a{’?ﬁé(?%“?‘g 1B ot fans 80 and e wetrenisimag 61 stored
t’ﬁégefqt peanp0ismegfe 71 of Mx N 25 pixels. In case
b e masatttogiiot LSt Nt W ASLABISHR! Llbern means
finge s tg ﬁzln;f%‘“\t/ ae° ‘PTHEWP sharactegistic peintsifiom the fingesprim irdlage of M x N
| igels fepandiyg Ak a sacvad Apfatihodyalead thaliGnit HAGRERLESS ! IRIEL, o
ok : Lxal cted fromthe fin erprlnF |r?age 0 the
e it bt 38 (UYL IR redoBiring Gurane 3 pemprwscthe Ahasacteristic
oA OF 118° PEislygregislored, fitririne ifbgg agmr {hBde bATFNBRA| om the
s ot X R 0, T B RS e
finger 6}%%"?%'5 C Pl Rfi the tee firgeprietnimages aleddéritioglefrom the

OmARRSOB aETl (51 605)aNTheCROORIARTmb st 560cHRRE by P gsrfgﬁ?) if the

reRMaemEdic M d; [ d.di stance of the pointer
al so cal éﬁ?@’?‘gﬁk%bd%oﬁ%‘ﬂ% gegs e idgyleal, andeyefises the user

JPierttipn S 198ibnotdescri bed processing speed is

requi r plexd of R S | b tjon in the .
QLAY éfgf% 5 ﬁgeﬁ{? cg §’8 ngr grl% %%Qt(%&gpﬁé%gﬂgw 1gpes Feracting
presen YR8 ? RECTRrE image 72 PEmab h pixels fom detfingbigrint image of
M x N pixels depending on a third cycle to transmit the extracted fingerprint image to the
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23 WD 2005/ 002077 PCT/ KR2004/ 001602 m ni mum i mage si ze

in order to reduce the processing and cal cul ation

anount. Meanwhile, the whole fingerprint imge 71 of

MWO dooposeei7s required for the user recognltlopc* 004/001602
transmtted to the fingerprint recognizing unit .

The fingerprint inage 71 is transmtted at a speed of
1-3 times per second where a general recognition 5

Mmoeess dwscﬁ mBhs 381(§ YooEd o

8%%891{&\,% %Jt%) gf( ggnfl?a&%e Oé | néjl E’&%eslff?nbls to

pr ocessy i ¢ ﬂieh@“%rr "E°§BP]e°ft té? gxtrested dingerpeintsimage 72.

t'Hmmqvlqmemu detpeting mewns 38 eﬂagneszdlmacuﬁbﬁt dll%f%rn&%kﬁ{ iHages

tﬁzeoffnw%rg «%ktT Sl W ES oca Fﬁ;”' ating

Lsplace & Gopacemant data o ﬂ?w@tmaww (S1610).
,cﬁam@pntsdqt@upa |nmass a8 calaelafes rigplaREr et damagy? cdléulating

Ilﬁodehﬁnﬁd%%e 3t§att1§‘ istfbe E-Ld%éxe? o, Qr @ 16 Itzmg%eeq,cquued in the

chart ill ing a met
célg fvele %‘F’nh t acquised iy the gravinys cﬂyclat Pﬂa&rab@rmhd dlBiﬂacement
aiamo defiending cort ke tﬂ@lvérﬂen@rdegég Soba 22RO G g;'t Hx?? of Yhe exgacted

itial t
?@%@‘?ﬁﬁ“ IR0 72 8t eHkntatef s Threoneatigs mosos 2 opresion mordinates
t“;’{ ;?ﬁlaﬂr?mtermlsnbem\@ g"’lﬂﬁtht&ﬁ@)aceﬁlbxﬁ cfa'tan@a%\ﬂ’a[tédﬁn ihtg%&/emcnt
0 n rin
b |tl?i|g n egﬁr%? n@%IZ) deA glln g@sgort( ots F?‘?R) 5'?1?1\’\38 dgyjeq moves the
q’%ﬁﬁ%‘}' W&@ﬂ&éﬁoﬁﬁdmtew tho gointer 68;610)1 t 100 and the

p0| nt Ir ul%g desgfi?fdgh Wg”lB &0 omﬁﬁ v&c@%%%ﬁ@h%’ togtg:]fﬂ%é{gj?agxt of the
%@%‘5 ? oo PRSI %fé’h“g‘VP O%*h@ Bsey tecogitionand thypdilter control
FOD’ri{jmgpthc ringerprinki image) 70 eRMfred Arorh dné FBerphint Qﬁumng sensor 34,

user recognitio
g‘l&b gﬂzsgp Qecggﬁihﬁg p%cegs't gsrm%@nﬁé;& (m{))coxggp agrgcegsn £81630) are
51;%@111.; d onr(ifferens onena@ng oheies whickl exi mevxoﬁslfb@, andlthe X% € Eﬁocess

|S|1620‘Ia1d S1580 ok AlRRRlA r 7l is stor
o all Obangrmtohz |n er rll}ffqeﬁ‘élétgsglfp"mter-

tg ﬁg,t orin n

st oreg P &@S@r ﬁ!ﬁgsmmesmw prgcq;s é‘ii620)ns néterallg pérformed.

PA@C@gmuﬁl tre fngarpin e&eABRR) protdif i€ it ‘?&%ﬁ%& 36 Cu&?' Ma the
0

¢l 3 extragts at | east r nore
rgﬁlé e?gls CB%%I n cogf"rzg‘fnﬁ %’Frfﬁé’rt?ir‘i%‘fmh seathat e range of
ielmce ovpilgble éwslsmpmm regplated o the corrdpaddipateliog déptfikiSg on the

Eﬁgéxﬁﬁ;{t%ﬂo@n&ﬁ t&hRracteristic points to the
ns 36 _(S1604). The recogni zi ng neans 36

recog :

con‘paplfl'al Pﬂ@ %%ﬁ?&‘@tlg‘ﬁ“ﬁ\m&:ﬁ stpistute of afpointing dewded oailing to a

ﬁ@glesbemnﬂnﬁdfﬂgaqrr%ntﬁﬁvmﬁﬁge with those extracted from

the fy t e, of X,. N, pi xel.s (51605) The

reco n]%n;bl% n erlngl‘e g ng hﬁn@g &B?V&ci\#‘ﬁ@gd eRhedtiments of the present invention,
aiflt embpdiment isothatagteridedt inethatvihe fprdl@grﬁrﬂdﬂtcomﬁﬁgﬁsto extract

aliackedisié ivodts ffogn n. resul S 160

%Ilﬁl il EC rﬁéms 80 zﬂ}ésq%%g&gerrﬂﬁges A8 %@e%’@t?)r ognizing

lonb h %aFP’é WP thescaitired fimgerpuintiinageis |storemltm the storing
e®pmcﬁlg d@ rike é&ﬁiacte@%ﬂarﬁ&gdﬁgixok}fbelsulﬁ)g 4 stermined. Instead, a

i f. not, Next, In-t
51%] 05&90% gg’se]f?@i% imaggis ptpﬁrggqmmmmovement distance,
31;'(1 lp,afb.mlwgment data, and stored in the storing means.

. Hereinafter, the configuration of the pointing device of Fig. 17 is described in
detail.

Z

The pointing device of Fig. 17 comprises a transparent member 21, a light
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means 37 extracts the fingerprint image 72 of mx n

pi xels fromthe fingerprint imge of 35 Mx N pixels
depending on a third cycle to transmt the extracted

f iwgemneiety | mage to the 24 WO 2005/ 002077  per/kR2004/001602
PCT/ KR2004/ 001602 novenent detecting neans 38 (816093

I'n the enmbodinent, in and n ranges from15 to 80 to
have a size suitable for the poi nter control of the

enent
FERGRE it AAACHRY' Bl BRa T a8 ABRERRScarauirioe moses 34
f Wﬁj’@?@ﬂﬁ%l’%’@é@n thrpcanfigiration of thess elements i srait@dibbcause it is

tmaﬂieaphﬂﬁmﬁmd%}ﬁmff&uﬁ;féﬁme f LAt i ng means 39
8161%@%?5 Her e, the nmovenent ect i ng neans 38

cal cul “&F‘E’EP%\&‘B?@nPthFa?‘b bMythé aftegerpaint rﬁgqulrm/enmm 34 is
dmg‘reehatel}t hepiut iisto dl;sﬁmmgeco@&dl din'i e BRdRg U]ﬁxgeni-pnnt image

t t
HERER s A77R A8, REEH o6sion eyl pppnimreps 3o hcince
gstmewermﬁthe ddmlad cdlepengofihe pmnmtgectmmamruoo dedhe @?n@ﬁs that
I ac erprin
| n%‘ggg& ign Zi:hqz‘ltrrblerﬁ gP éﬁ%h%gpb&ljllﬁleﬁtxﬁ rs%etcﬂgexpr%g%@ngbonntted _
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extractin ans .38 Sl6JL1) A proce
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thebﬂny mene 68 smd (tkﬁlﬁﬁ&)tmgl fansO% 4@ rréﬂ%ﬂle@ Nanlithd 65— P fingerprint
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8 8 R Bl L6 B o e e
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(aoon s ertoh B brng BE bt SGRENL LBnLHRGE P jrpertomes
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o fyef ?ﬁ!l §‘Pl%’§g fatd denending on atpredsteohined tim iaterval or

lpsffonnednmmhepeciﬂdt@ﬁﬁmdimedeﬁveam omat i cal | y recognl zed
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durlngAi egqgl ter.control
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cartrallingothel pngamnfcsmmg fiopaiprivg deta ih ke abbvdi@seéribel Roring means
r4©C&ﬂ1'ﬂ'bﬂl'nE Ghed ﬁ%%ntlent bt fhe é)!)lgm{llg d@w&' ba L am ! l iy t&sp?%gr%gnt data

re of a poln
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presen ent
char ac% & |{1éz/ls ﬁ Flf?éttlﬂ?sr‘ir@ “bgrtg‘ﬁ 8BYatan of dhe RaFinEidskige aesording
é&@ﬁ@hewhélmt@frthsprexmipnvamsnf rom the fingerprint

i rrag e I::]Zl é;:tg%;i? P%t% V\ﬁ aﬁﬁlﬂpah euffgcggog:&} ?H-ng% %fgtg‘mzﬁ ﬁzg transparent

Pe Ehei fingemeintsimage pfm30n pixalsds ewpirediby thectingerprint
tabrpmmgtmmh 84l agchine ﬁﬁ%&ﬁﬂrﬁ%é‘ge@?ﬂrﬁbﬁﬁ #n%az{g% égﬁéz% . ned

I nste ng I ocation of ngerprint’inma
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Herei nafter, the configuration of the pointing device

of Fig. 17 is described in detail. 35 The pointing
device of Fig. 17 conprises a transparent nenber 21, a

| ive200260280 2005/ 002077 PCT/ KR2004/ 001602 e pét/RE2004/001602
means 22, a light gathering neans 23 and a fingerprint
acqui ring neans 34. However, the explanation on the
configuration of these elenents is ontted because it

i mappirgehesfinperpeint infage. of the third or the fourth

enbodi e fingerprint i e obtajined by the

finger Eﬁ?%%m%ai ‘F?“ﬁ‘ Srﬁ‘é‘&%“ﬁ‘%g?‘% thaséﬁfrﬁ@d Bieg t¢ gpnfrol the
i eperstion pfdhepdintipgaiomice (81860)iS18A90 i ncl udi ng a

finger pfd - ractin ans .37, a novepent

det ect %%mr{%?gggs Ig)r'? rgcr? }vgfo g]re APERE g Sgm t&p sioging means
t40e  Hplbs Zcpived Sneerpantdeings isawt ol fingenptist infagt e MyGd Ntgitds, the

CCOPU 150 lreceived a mger?ﬁntt' gi 105 e st%)ﬁlgé gwﬁej_rgis@ir %{g‘gﬁd(sil §)805.h If the

third t he fourth enmbodi nent, '
erﬁcfiﬁwa?ﬂ %&Wtém@ﬁﬁ ’Ftl%&ﬁcqlmmt of My $, itrolingsiprint image is

tdoenptufed mithalie prieiofhidy stofedaHpaPiRERbge {918963P8{daiﬁgr?ﬁtc?]tgoq of the

f 1. £ 1. odi nent i aracteryzed’in th; .
??Vﬁfj@ %'?fu"%tt“p‘f‘%agse‘q"é?mﬁ‘?"% (ﬁ”‘% X e12en, £ yssr-reeqgnifipn on gecognition
frefigd operations aepgromnedrdapdnding omdmnssuB7 is stored in the
stori ngo r.i atd.on. i s mapped
dependiii o gt Spit iEaing o B 5ol Sl portabe
gRPmicaiion, termigal devigesdependirgpent nsercby using sufimeempeint Febgnition
tflaActioh Bedotdgpeto Mid piesehi OGSt racted fromthe

fingerprint . e.extracting nmeans 37 is stored in a

s egi f ?‘gz‘l‘ﬁ_%r%%‘}%?'gﬂ“’o FE idRYosaying % Bugeryrint Frsognition

]S ungtipn Iﬂeptl’lt’n@d'mgctpn'Mtsi afeyers tospepfoith amr%grpﬁhﬁﬁbééﬁﬁion on the users
r ractin an e : i

dcﬁgg?gg eTrrlg ngd %at :te@ﬁéln%%k? ISBHEFH SOy ﬁi‘ﬁgﬁ{’gﬂ?gﬂt Tecognition

Wﬁ}%ﬁi’ers‘?}h‘f’% tntengs Freesesthg Srmindl ddvicedp thepeisoy hinselfor herself

AB19W0R rWhae ¥ addr isPRE pbrbsh Kibasdid Hr‘lhe&églﬁgﬁ,lé Reehriar g&@%efdg%ﬁa%s the

red | | ocati o ved by . t ¢ acemnen
FHRIE e Yo cur B bros BBy B erfingl dewiandS1530) fo ecthomsenmay use
;ﬂt fanetiops $eriae)l (SEBOYh d{da?eér_aw&l@m tliefusszt4 igrﬂdﬂ the! }lib?son hj:gse]f or
r : < ori ng.reans i s perfornme
(HefAR 6 it oRic Dol ety b spi S ORuiha dad alismddg osed by
éX?JP@'ﬂ’é‘thém?ﬁlfi’Fé' erspliS1940)er Vmthisoway, pepdrantintbrmition sach as credit
& @nbhce iGRAHRI d ' e tiEed d : -
embodinent. of thedaﬁrﬂggpgﬁ%&ﬁ?)’eﬁt_l off @%%;e[%{dﬁégteémﬂsbdg’éce toa
fp5fs°n&”gﬁfsrn8?m°?@“?"ﬁém8\b@rt§? fingernsint repegniting. f i nger pri nt
data i i o lser whoisenod ﬂﬁqj’eit‘sb@ ?infsﬁl@bf H&se{l?ﬁfb‘ﬁgs Rusé @uglctions which
VEenen .t he. pointi ng deyic ,
0 bbby B 100y e M oy GomlSyorh troshess ok he Risresponding
Jpestion  capnaiehenysed o(SdAeD)p e The raftery at fow Secomiy e fminal device
r b i ' ' in Fig. 18.
CBeplyD aSail 6 ot W8k, AL ROy 8 pEisorl kst or fcelt (51940),
AGOIBEN, [ingeate el aapeemdingot sopreHeusly frefisiersBousenepirsonal

dffotrhation roé’smmtlse'r,tn?]dﬁ&bl’ m}fonna@ori éf; ihb %?'jﬁéiﬁtaﬁm 6,§ tservicﬁ such as e-
e g Ty A [ R LR
ipEgie@dionf m x n pixels is acquired by the fingerprint

The fingerprint identifying process can be operated as a background process in
order to relieve inconvenience in usage of the portable communication terminal device,
Here, the background process is to automatically perform steps of collection, analysis and
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acqui ring nmeans 34 and the fingerprint inmage

extracting neans 37 (S1820). The acquired fingerprint
image is stored in the storing neans 40 . (S 1830), and

t weo 2008/mpd7acement data and the pointer coordi ,ﬁﬁ%g

the fingerprint inmage are calculated 35 (S 1 thossoz
1850). The calculation result is provided to the

storing neans 40, and used in 26 WO 2005/ 002077

E’cglﬁgﬁjﬁaﬁtgﬁgdnfoﬁf Q?quif&l)ﬁh nﬁh H)?lgf '1%&31*.%1%‘%21&115&9 Cyser! es a 2-
u | Vi

SBRGoR Bt P et af Theliser Bihou wotiia (Hegtgs so & vser
(\El&h&ﬁé)useﬁ;s]:ﬁ?ﬁ[)ocesk/bammhsw epeciﬁed f&Epicbtedtion ce Vﬁﬁeni bxewhen an

fy Elgl‘g%{l Wg]}%&tﬁdﬂré?%grf&m%m 4 heguéédo% ?egs 18 fpeﬁs eg in ﬁ?sel or%lbeeperson
ét!Ianwr exself Eflltb data I@btm@ﬂ)@owhf: backignousd probésagdi@revet, when the

RIS nbt' R S’})&Q&l REnRd1E e BN he Hib é:@&% Haffs@d %@ﬁ@eﬁt 1%11%051;11%n or

received fingerprint inage Is’i trcal wt
PORFCFIonAf @ POFSEBOL. i ngerprint image is conpared with

t he |tor @’H&tQ%l&heypé‘rﬁdM ﬁé}nﬁﬁk:ma;ﬁ&teeé 1s|ﬂéﬁtgﬁne{d5§n 18RBinati@With the
ifi.cation I n rrn
SRR GHTH SarodeBF 1 e mever s s SHEATUBY RRLToBT Phgh Loy user s the

IPeTS0Y) lhlmselfror htf&elfelﬁxhﬂw subgegnatt iusaps mreffuqae wheh fiecuser is not the
%ﬁ@ﬂ Q108 HehBie” ERY! |atresu'l:t ﬂw rgeges'sa}& %ta{)ih?yv?acilh% Eecyfueglwnhout

ustrating a nmethod f
Ebterting e%vpr@ﬁnqeeefiwm dé«erﬁ,cﬁled@p@n sﬁnﬁg gﬁpmgcs ityyfingerprint

Lfsglgmen Eﬁcﬂiﬂ@ﬁtﬁfchﬁHn s %@ §ftht Q%eﬁsiéﬁﬂtﬁoﬁﬁn%g&g%e% g&dt £ the

(BT Vit i CHERAT R posforR A FOHECHE96 i feghyarertsocess at

ftheveamiedtimd. dent i fi es fi ngerpr| nts of users to perform a

finger ?r[eﬂit@tabcg\%c&?éyg%& S gnqelf Ség)grsP%Fu ﬁ eéseTP r%gisters his

port ab erm na evree gt
farfhge fipgerprint.rtbe agisterddotata ah eavied in anpreml@mie wiemory amsiwdpeatedly -
hiedi2gl ﬂié]ﬁrsbﬁhﬂ%s@ﬁbrﬁé%é@lﬁﬁaﬁg%s {HaQa@er son himsel f or

her sel %ﬂféﬂﬁé %‘1)1 V\hen user 1s, the person_hinmself or .
her sel er hoftimen medgesﬁmsﬁl"%?@nﬂ@ a {ipgsTRsingE¢rqenition
t deAdor cfmﬁmrprhmwodgdn&ybﬁthle}:&ﬁﬁﬂg défkicedeving e ﬁ@eﬁ%ﬁﬁ cEiéifying

U a net rvi

183ty A2 Bl e ol et 6t Afigh S Pl portae
hiexvginalf deyice ugerr is dhd persdnehlmsclﬁlon dkerselé wihile tlonhser asespthe psrtable
acoRRRididatibn fEFLHMalt d2ce.CAR 6%&?% oh Q}lpﬁoﬂﬁﬁﬁqe%al Wb\ice collects

person hinsel f or her sel
i fribransiaral imovementinfsrmalion v ?rémwes higrpg bes ﬁ%&%@enerates a 2-

|t difrehditiial kg Avikca ﬁﬁﬂ*c@ﬁfeﬁ(foﬂhe pérbontilGifivARE Dy @imthéi®ing the
e,

d t t.
LR oG b B S Bph i i Gk i
| sldrmtra@th ethmtmsnc hoinseftdm the dosrespehding dingerpiknttimaps e Then, the

Bleotg AL mlce%nés@ﬁt thé‘lekﬁ%{@%hélﬁ}ﬁﬁ%nc g&gtst&r Beilidtes the

eVICG e corres

f eveeted Phaéa&itﬁ%tw prints with re(ggiwbt}ata forthe persen ’éﬁﬂtdicﬂ'@w

\sAﬁcondangtimld ardiigiah 1!1@éﬁlaﬁ@g afl| xRinB Sofes) FoRtalle TofHinal device
ose. usa

h |
PP EetE Aot g Revics aceertinin Lyt BieHoL iadentBiar T4 pouiblsferminl
[ éevmtmc&uqys e velles iphonecgPBA@r e dmus phoneper sonal 30

i nfor g, i o?lfablg t@&mﬂﬁ?&evm%om éx%rnél %r%c%‘f h%ns%reﬁﬂgember 230

system an %%
is exposed, and a gerprmt 1mage havmg a 51ze required for user recognition is obtained

through fingerprint acquisition when a finger is put on the external surface of the

st &
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commerce can be protected by |imting access of other
users for personal information protection. The
fingerprint identifying process can be operated as a

b axdx guosyo20h7pr ocess in order to relieve 'ncon¥€ﬂkﬁﬂﬁﬁmnan
in usage of the portable comrmunication termn

device. 35 Here, the background process is to
autonatlcally perform st eps of coIIectlon anal ysi s

AL AT LR R

equired in fin
‘ébran%@é%a eryiee &rﬁeé‘r?épég%wﬂé‘? Owith a f| nger of
t he ushrthepérteld temsinal kotvidg, tﬁdT@nﬁ&eﬁcﬁﬁ bk Asddlty stigcting and clicling
nhﬁ?&w eaﬁa g{o% SS prqglou§ly spéci f
pr o '{1| on i n 3 S5 Srfioh Wityadpoving FoFlh A mouse of a gencfal
tcpmnstatbutmth g poigtef 350re d\lson theqmputiabile derpiiat @&Scel éi)mpnses at least

o | f her sel f
R Ao 806084 BRI B R o s
I9OREPBYS: when the wuser is not the person hinself or
her sel thl%'ﬁﬁe IRVENEES & shsteptBidid SAridd rHJcﬁ’ﬁ@aﬁﬁns'aﬂ& erﬁéi@atnklg Forms,

on .of sessor
é gﬁ?ﬂ‘? Bave, g@@‘ﬁ‘?v‘é” 'ﬁé\”f%?&é@mpﬁ ig &%@angsand described
i ﬂﬂaﬂ hﬂzemb abkgevenritishpild ®e asderstéud tha e ﬁ@&ﬁoﬁ ﬁ not limited to the

en the user is rson
FHARERF Rk iRk " Ry MRk Ao 36em ahnagisiopint, couivalets,
raé @ét@aatm& falling Withisy the spimib tand Iseopeeofsthe ifventi@l &is Gdfined in the
hgpe&abd claifiis, @ result, the necessary stability can be
secured w t hout affectl ng conveni ence of users. Here,
the sane sensor of package in fingerprint
d&@UﬂmﬂﬂNwaEEmCAHHHTYfication as that of the
2-di me ti.n ce i.s, used,
poi nt ﬁlgsgé g@@llu&%%vqce haﬂ &ﬁrgarppgt TrePgion ﬁgﬁ%maép%a fingerprint
deopRiEion @Fﬁrgm@d;qch@ﬁofbt amaenebquimert ' thé prebént tdﬂ&nﬁ@ﬂﬁingerpnnt
tinAges Halin RehafRONE ! gr
s ok thall M06P SRt X s RER, T iyl Fpfaf o # bmat

or hersel ters
BJW@G’PEB;H mage é&"@&@aﬁ% thedarge cﬁngfrrprantnmagwm thet the pointing Yevice

quomp&at edbhitiott &l poterl coni6l. PNsSP st TEedtive rs&s‘l];s;ors for the

th th nad t
ARG 38 A AT Tont yele oo g8 Bt oA empuning device, bu

ﬁb’s@lﬂ king of semgars ffori petforming Hoitht functiohsi bf AseP PcBfrifiéh and pointer
@Sﬂt&'&% BéMpr2d ent%ﬂhﬁ%'d@%c% g&#coi’ciué {y ?nh?n‘“ib baltment of the present

UﬂCtIOﬂ can | rou

iRpention: | Adsg, tn“d%“%@é ¥ emﬁﬁbﬁd}’amp@ﬂmlm of EIpmtabdﬂ terminal
dievibe becagserthé ser h&o%ﬂﬁé&ﬂﬂhﬁh b&flrbs £ larfefiielphin ﬂepigrmed

t t
B P Sl oo Rrage, ARG egp g a5 eeVI
col | ecAdditionallymimmireniahformatiomentthd wfeiaBddvies cabibs Brotected by
IR BHESOMREic8 rusz{l}ferm e GGlinat 45 [1% @ngfo&us?rﬁscogmmn

di mensi onal 1 nmage asize're

person identification by synt hesi zing the «collected
novenent information and the fingerprint inmage in the
correspondi ng location, and extracts characteristic
points fromthe correspondi ng fingerprint imge. Then,
the portable term nal device registers the extracted
characteristic points or conpares the

.-|
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extracted characteristic points with registered data
for the person identification. 30 Fig. 20 is a diagram
illustrating an exanple of a portable term nal device
cVPra0S0mer7a poi nting device according to thep@f/RE|04/001602
i nvention. The portable termnal device includes a
cellular phone, a PDA or a smart phone. In the

portabl e term nal device, an external surface of a

t Wamatih O slniedi@nber 230 is exposed, and a fingerprint

i mge having a size required for user recognition is
obtai ned 35 through fingerprint acquisition when a
finger li s puf pomtingdevicettaving hﬁﬁgﬂfrﬁm&n@e r&a@nﬁgn\égn nsmg

2005/ 0 0 )
e B T BICHL  S1CE B

lelae@mrmmécmeen 240 as

shown iancHatagterigifd pbik € vi.ce

t o Ste a\{ erl p uts 'iesg@a tn?é%stel % g&aﬂr%m Laﬁ; oﬂet P, more
GosHe FWS‘“E@&%?@%W@@&HM%N% th a noving key

such as mowenae ddtectingemedns! for ScAlMng Clisidenbhi Ma@ between

p@lhﬁ&%ﬁsté%g nt ey&rllcte riapl ?fr%%r&rtr(} g%‘leqs gﬂeqvlstﬁgnt jnfprmation of

I ses a eas one
f%ﬁ #989; ot her functlons or inputting

L magan sl e NIRRT s i o
Sreiepending onghe mayamsyt § émhlave been shown by way of

ex an’pl e reafogtﬂzimgdmeausrlﬂﬁc 8 SCPHreR6Ekly }éégs&&%@?ﬁgérﬁmt image

I d b
PR macRERE Shlorbit] dnbas Vi e e et 1o mgbed Fgrpring

dmagq reachgs a peeviously satlsize md/detdrininingyestgnstion loh the ﬁnge rint; and

nodi fi g v I tern

Wi P pede i e 0% ching PRCY R, 4 B e i
actiRgmeans P’FFE“ GAbiBg adireqtion jandsa distndeNeBTaRboMter is to move with

ARPHikIAdSehtlddtal N a poi nting device having a

fingerprint recognition function and a fingerprint

recogni tion nethod according to an enbodi nent of the

pr eseng. | nvehid mintingidegiee pucording tb l&hﬁﬁfl Fdthbr\ @nipPBink a housing

SYHES: grate a | er I mage
o ;‘%‘.ﬁ“"ﬁ?.ﬂﬁ%éfg} SRR oy Y GRSl g,
% Ifgwap?qﬁt deteqtipg: megng, th mappngoneans rthe devogniging Qneans and the
p@e athigeatSeihd 'cBRPHHs HQE{B
grégrﬁ: esp %# ﬁ@ senstg{ﬁg ' use%n& écoeg%uléﬁce H’hwh the
Fhe "S atqustrm%wel figtance dram itheefingerprinh acquitting
gmam ng device, but only one kind of sensors for
perform ng both functions of user recognition and
pointer control is conprised in the pointing device
accor d?’ng t ol hgrPointing diewies accofdinghio qlmmslemtz whevehin theGihgerprint
Akguiring tedn8 i0SHIAY ithal ngeﬁﬁl |y enmbody m niaturization
of a portable term nal 25 device because the user
recognition which requires a |arge fingerprint can be

per f or fed oTlie)pomtﬂng dawsemicbrdﬁagﬂ@ Bitiepéﬂ Adé%unlt &L lmlrherem the sizes
ing cos itiona
ee**ﬁn i RAUe-igh e Pl b o, e Smcpit e and Mo
seFPP@&UYP}Y’ apd thetnil pregl the nare sofllerdinanitheM md e, rispedtively.
term nal device dependi ng on user recognition.

5. The pointing device according to claim 1 or 2, wherein the movement
detecting means calculates movement distances and directions of the characteristics
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29 WD 2005/ 002077 PCT/ KR2004/ 001602 What is O ai ned

is: 1. A pointing device having a fingerprint inmge
recognition, conprising: at |east one or nore

f weoismkedy acquiring means for acquiring a pe /KR2004/001602
fingerprint 5 image of a finger surface depending o

a predeterm ned cycle; a characteristic point

extracting rreans for extracting at Ieast one or nore

£ e ac er pr.i nt
?’Eﬁ‘gﬁ“ft & fiehfinb Rl Bocd B B8 oRESH YTt 3RS B e Bngerprin
dmags| agauired in thg preyioyecylen characteristic points of
the extracted fingerprint i mage to detect novenent

information _of 10 the fingerprint inmage; a mapping
means for n&%ﬁum&hﬂﬁéemﬁg@qo inghto ¢lpiay of 12, avhefeimthe mapping

\nhaahsshbpsi anfixgerprivipiiage te e RitvalinRige kiite g@fﬁ%{rﬁgﬁmal characteristic

Ut I S B e A e v

whashaseristippeiuts of thger Pt fingerprinkigRgyheithé ﬂ'bﬁ@g&pr&@nﬁagé.e of
the nmapped fingerprint 15 inage reaches a previously

set size and determ ning recognition on the
fi nger pri nt ;Thamginting dpxisetceordingwaplsing dror 2ewhdrsih Mg febnizing
Gheand &E@ﬁﬁﬁ’és Aitethel M 8 EAGacEBY t?'?&g;t et fGt gﬁglrogﬁgn?egxstered

q_pdecaltcul at i n%{s@ d%{ ec |qqln an stance a
POPAPEY A28 3o isigt PRe ofi the Whelenmapped Hfingerppigt image by
Phetching the i charactenisticepoints @f dhmgmtaeuﬂj/ ad:gi@téred fﬂﬁgérbﬁﬁt image with

GRYEP L ncl
acqu F)? F{ﬁ gal r?ze aﬁgﬁﬁh %g%rﬁgr FACrer | # g?:cl?)es |rﬁ°t°g’é’§ﬂ'8 :%‘gcrpnnt
(AspeRging op he defspainatien ratlect | ng means, the mapping

nmeans, the recogni zi ng means and the operating neans

and cog r| se rfﬂ%z arent, menmber hayving a pl ane

surfac J@‘@ dedes whick comprisate Roipfingdexice described

pr et elrcm Zuanld gerfbrance fifgepptint hecobhilGe bP hividbr ARI0H Ic&ﬂtfom @f the
%einggans. 3. The pointing device according to claiml

or 2, wherein the fingerprint acquiring neans is a
CNCS i mge sensor. 30 4. The pointing device according

f cl 0
tggegsl(tl)lnfg ; f |C r.:gieﬂrﬁg%ld gdtir Ilgcmageﬁg% dﬂhtg ﬁ{l/tisi:of e re%ég&\,hoen Boxg%nsmg

pi xel s and MKN pi xels, respectively, and t he
i n anda fihgerprim imagn@mighicing Eﬂaﬁlfortdaéuxﬁﬁg'lﬂtdleish SmNar more fingerprint

I 0|n evi ce accoy.di ng
Aol Y o dreretnindd AnBPprtt e b S Srat i st s

cal cul atfésraﬁfmﬁmmmthestrmmgwe@n tbrdextaeiﬁng) s ledst toh€ or more
Qhﬁﬁaﬁisﬁé b&hﬂscﬁ%mg@e u%@@ﬁﬁ%hg&&? T/ KR2004/ 001602

poi nt's gﬁegoﬁrlnt [ ac u’iredlnthe
current ’E’P@“’F& YPR tongepripg @ ﬁﬁéﬁ%eﬁgmt prégetin a spreifis location of
aciphial mehge spacére previ ous cycl e.

a displacement data calculating step for calculating displacement data between
characteristic points of the first fingerprint image and those of a second fingerprint image
acquired in the next cycle after the cycle where the first fingerprint image is acquired,;

a second mapping step for mapping the second fingerprint image with the
displacement data in the virtual image space; and

a fingerprint recognition step for comparing characteristic points of the
previously registered fingerprint image with those of the whole mapped fingerprint image
when the whole size of the fingerprint images mapped in the virtual image space reaches
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6. The pointing device according to claim1l or 2,

wherein the mapping 5 neans nmaps a fingerprint imge

in the virtual inmge space so that identica

Clwo acd/@na7st i ¢ points are superposed when t hep@rRRR04/001602
the identical characteristic points between
characteristic points of the n- 1'h fingerprint inage

and the nth fingerprint inmage. 7. The pointing device
AGRSASIsRSel SzeCaral g&ogni zing 10
rrquns dlgtg;erm nes d\%ihegﬂﬁgsrl%tc%%m%ﬁg?glg:%glétl C points of

the previously registered fingerprint inage are

i dent i ¢(?B.| WiThe mhétbse a@ﬁrd'u'igetd’\'tlﬁlh?9”ﬁﬁ&%ﬁ thi REEE Bf 'tl{ét acquired
Imggp gmtc {t}%t fharacterlstlc poi nts of

SYPERs [eER o s {115 é(H%P AR SPAE FFrele vitlxels apg oMéNoplxels
trmerolyeandmmadnd thegearpsmaler thamge M anfthe BT tedfBtively.
recognition of the fingerprint depending on the

determination result. 15 8. A portable term nal device
whi ch &bnpr i Ehesmathedi asedrding diov tleien @ srerdie dthe idisphicahent data

Jcamﬁla(%rnfé\qﬁgp Rﬂ'&){%ﬁﬁ?})@m&rf]ﬁﬂﬁﬁ g.lfs%aﬁéesrﬁg ‘&géﬁdﬂg b¢ ?.{11 g'na%'actenstlc
185l fhths Sernd et B thage of e GestGpacemrion image.

conprising the steps of a fingerprint inmage acquiring

step f ac I as nore. fingerprint

i mag es?%vl t hQﬂ{ Iﬁ (fng]ﬁégo af“ﬂ’g& W&Fﬁemmﬁﬁﬁg?({\%ﬁ@mg step is to
¢ sqg@%mgemgmbmage dee locg't(dne:ptrespoﬂmbmgmb eslcwiated displacement

%ta%on@ﬁ%ﬁeﬁﬁh@&pﬂt%ﬂaée% é&{n i 1 %e sg%e one or

nore 25 characteristitc nts rom uired

fingerprint image; . a f| rst mappi ng step for mapping

a first3.fi ngtehéthéd hdtBEEnd 1 GaifPe 6t 12, CnhdGR thPBchid mipping
F@tly?é marr%%e s§}aqc a di spl ace nt data cal cul atin

or R arciff ﬁ!bg BT hRes 1R the YiEpal image,gnape so that identical

&ﬂam@mmmt awosupt’@osﬁl when thieresire fthe §iehiidal Rhareétasic points

082 850t SR A3 o g

fqnﬁé"er print |rmge is acquired; a second mapping step

for mapping the second fi ngerpri nt inmage with the

di spl acenment, data,in the yirtual i nage space; and a
finger E?. nt HSc FH°E ijouing o Gleire Shpwherpig the fingerprint image
cloquiziog siep i5tto mcq]lme aiphirality bhfingepyriy indigsd #t Svagl tﬁﬁéﬂm@a plurality

fdf h those of the whol e mapped
|%g B f%%q BgS%ﬂ when the whol e size of the

flngerprlnt |nages mapped in the virtual inmge space

reachess31 WRe2d@thb& Qedfdin déj fol C15R2 QD 44040 QR ?luraht of ﬁ%quued

t t
RSP S Mobfto i i SBaronoy ol ai m

mhereln t he S|zes of the acquired flngerprlnt |nage

and thegvi rtyal a n
pi xel s%_ 5 r%%pné%tg%g cg%g\gﬁt {lﬁmn%(hvg\lﬁ 0t ﬁ% ﬁﬂ%ﬁrpémt recognition

SHRIOBPrisesSan the M and the N, respectively.
the first step of determining whether the size of the whole fingerprint image
mapped in the virtual image space reaches the previously set size;

the second step of extracting at least one or more characteristic points from the
whole fingerprint images when the whole fingerprint image reaches the previously set
size depending on the determination result;

the third step of comparing characteristic points of the previously registered
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11. The nmethod according to claim9, wherein the
di spl acenent data <calculating step is to calculate
novenent di stances and directions of the
Clwao a0s/end7st i ¢ points of the second fingerprpefkiitBifRicoz
fromthose of the first fingerprint image. 10 12. The
nmet hod according to claim9, wherein the second
rrappi ng step is to map the second fi ngerpri nt i nmage

cal ted
dl s glgg%%%%ﬂﬂa% gﬁ?ag%?ngiti%&t%mg%? mf’ rprint inmage
rmppedthP Aoyesten pf delerminipg eecognition oﬂﬁe Tidgerptint deperiuiel on the
26@Paritongestle claim 9 or 12, wherein the second mapping
step is to map the second fingerprint inmage in the
virtual inmage space so that identical characteristic

poi nt slhr e sAIpeintirgsiediceheing bﬁﬁ@xﬁfn@r&&@xﬁdﬁ%&ﬁﬂ}ﬁi

charac bet en the, char erlstlc
" poi nt s o I?tf %?l{u?lh ? in é}% ?pqr?‘epélﬁecyﬁﬁ)i T HREIERS rigrequired

fﬁnﬁg@ﬂm imﬂge ) raafjeger 2@rfdc4 whitte comttdiod matar wiough toaly once 2-
qhﬁéﬂﬁogalﬁﬁggg& ﬁlsﬁﬂ?ﬁ fingerprint imge acqw ring step

is to agqui pIuraI|t¥ of fingerprint inmages at
every ¢ hﬂ%e"%“tt eCasTBTing Bmif (sgeond fopériatingeayple) for exteagting atrigast one

S)enﬁafeSchai’ﬁtehStlc PbmtsTRbRO thea G&REH Nehgl Elgnﬁd %5% 1§nd companng

the ity .of acquire fingerprin
gﬁ%&&% f@ﬂ a}?ﬁ.{\gg e%; g? Sfl ; ifpgge Wﬁt@ the extracted
ﬁbarmsensae pgmultmgpcowzplaaxsm cﬂ‘me\fd@qmmdrﬁng&pnﬁtl ingE: Eﬁd nt

recognjt o [ e first. st
d e?m11 anJ ng \ﬁ &ﬁrcﬁ {e (Elﬁ?e g% {1‘%9 RSN dOF | ‘ﬁ%&?‘fﬁ jpgvement
ica 1°Prﬁ’5i?édm|mﬂ1ahéat4/9$ animage peayired with ther fustodpemiting eycle and
maletﬂaml@ displacdment d8ta dfhBe Slﬁfg@fbﬁnﬂlﬁg’geoﬁep?ﬁ%ﬁn?%h 9 fvement
{ re characteristic points
\}ﬁg Ts'%a ﬁ(b%aﬁ%’?? HoysRegbdresiandidistanse pithe peinter. pri nt
i mage reaches the preV|oust set size dependi ng on
the degjgrm nalion .r s(?l cb 35 the third
s

i ASPERE P gl gﬁ,e{;pm the fingerprint

conpar i ng char act er
F@QB@F’@E@W SEMPABER 005/ 002077 PCT/ KR2004/ 001602

fi nger prdnRtactesid Spothtt ﬁ( 2t gﬁ%&%e%b?dexﬁg&fngcétefeas%t ang. or more

gl nts, .and, thspfourt rmning recogni
ar{“ﬁ%‘“l“f‘ P B8 dhemaninak ieaget asauiredolsp thei fngorprint acquiring
meaud; tand 5 17 A p0| nt| ng device having a fingerprint

(7 ror goduphl BEGR, B9 el chbeigi s e proviously
regigeredr mepnntag@gp ovith fhiongydrat su ExtceetedibyC thecehatactisticpoint
RRAAMBE niehiisQb @bterdthd/re@infiof of & LS BEMHY BA % r]%ﬂ?ﬁ ?maé%

n ond

acqui sition; a fingerprint recognizing
operating cycle) for extracting at |east one

19. The pointing device according to claim 18, wherein the recognizing
means determines whether the characteristic points of the previously registered
fingerprint image are identical with the extracted characteristic points by matching the
characteristic points of the previously registered fingerprint image and the extracted

characteristic points, and performs a recognition on the user depending on the
determination result,

20, The pointing device according to claim 17, wherein the pointing control
unit comprises:
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10 or nore characteristic points fromthe acquired
fingerprint imge and conparing characteristic points
of the previously registered fingerprint inage with
t Ryo Rssdaghed characteristic points to recoggh 04/001602
user of the acquired fingerprint irmage; and a poilnting
control unit (third operating cycle) for detecting
novenent information based on partial data of an

i mge agLL - Wi . first er.at j.n cle.,and 1

cal cul g'ﬁ ﬁg@?sp ég@é{rrrgcﬁlgggg@ig e’f%@ﬁ?%é%ﬁ“&ﬂ“ﬁf“‘?&?&g@ xn

desstsr{Berngn avd B Ats iptegessidiom thatrf M ma pimels (fere; M and Nias integers,

HPY QAR NAdgRidd ' e. of poi nter. 18.

The poi an%%ev%égg%e%%F%@&%%ﬁ%F% 17, wherein the

fi nger pFiOKement é&fé_@tﬁ'lgﬁ?@gs fovicplogletipg displacen®t data of the extracted

dingérpaiitCibdage iof P& Aipield f0AGtedd IndVRARS: infimBadn € tHe Wspective

?{h ésastt. oneefnﬁ)é nmore characteristic points fromthe
[ ﬁgf‘g??)ﬂnﬁ% ’ ge acquired by the fingerprint

acqui r amgpenating) Ineans) don réceiig idisplageridn® Ndatd Fom the movement

o;1aTpgab= Tl s hat atdublihs b Lnts .of t revi.qusl

r eg(%; Ster ed Pll?d;} gerpri %ﬁoigerf‘g%é Hlvrvle o P?\cggiétg{‘??ﬁf %@Ynter based on
dadisplacemenidatehe characteristic point 25 extracting
nmeans to determ ne recognition of a user of the
fingerprint j,mage..19, The pointing device according

to cla 18,*%1%1”&}’15 dayiee  ascorgme o ngaimy@@nwherein ctherimevement
witectingr mez: @lvatast the im{ememodirebso:pgnd hgtaaalseevf €HéSdhdracteristic
LeGtSehE oL are Ldeptical wth t :
&xtracted o, r@gtﬁ{é_%%saﬁuéﬂeg%?%fe S tﬁ%ﬁ%ﬁ?ﬁdh‘fsﬁé’?%%gm’nm
dRageAcawrsddnthe previeussyels ta pricubate thealisplagemen idsth of 8 fingerprint
fimageer print i mage and the extracted characteristic

poi nts, and perforns a recognition on the user

depending on the determnation result. 20. The
poi nti 23 deViheepoatting rddiiog atcordingliondldid 20MveHeedif e and the N

At Nt conpri.ses: 33, WO 2005/ 002077
E’%F’?%Igg%go(ﬁt? 389’%@&;&? #Ihdgté?w‘uﬁ? fr|°W§§§é° g?(‘t racting neans
for extracting a fingerprint inmage of mx n pixels

(here, 23n andry ﬁd’iﬁiﬂgn&&%rﬁoﬁfn%?owﬁ# 25,’\%%81\21'u@% ??Plggrprint

here, Mand N are Integers, m
YIRS EADS i 4fr IDABR°RIKg neans; a novenent

detecting neans for cal cul ati ng di spl acenent data of

t he extfact 5.fingerprint ijmage of, mx n pixels to
det ect 5‘Eh)veen@lr?t PO, %é’?“ieoar?"%tfhnlght@ 3@%% Whegein the fingerprint
fapqiangIneans is anpgtive capatitive seqser. at i ng neans for

recei ving displacenent data fromthe novenent

det ect'gg rre,ﬁ%s and cal cul ati ng novenent direction and

di stant® of tHePpiBiing devipmseerrding tohelatm sif), awkareint the second

eatratingldycREs 1-igmesoécohd,. Ng devi ce according to claim
20, wherein the novenent

26. The pointing device according to claim 17, wherein the third operating
cycle is 800~1200times/second.

27, The pointing device according to claim 17, wherein the fingerprint
recognizing unit and the pointing control unit are individually operated at the same time
depending on the second operating cycle and the third operating cycle.
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detecting neans cal cul ates the novenent direction and

di stance of the characteristic points of the

f|n rlnt i mage acquired in the current cycle from
g 58920The fingerprint image acquired in tRET/KR2004/001602

preV| ous cycle to calculate the displacenment data of

the fingerprint 15 image. 22. The pointing device

according to claim 20, wherein the Mand the N range

from 28. t o Thé@pointing devispasstdding e ¢laibR T Surkied Gardfrisi

o0 20 o LI WLt SEapesREh g L0 TEDLIE,

therpejotes@ndor. 24. The poi nt| ng deV| ce according to

glnalatr:nt |]1¥ t g&gam Jﬁgsée'ln&g‘?e'% %né\g ‘ﬁ%%ﬁl i I IQ%EF ﬁ%fectedsfrom the

r $fagecor di ng to claim 17, wherein the second

oper a NOI_Nt | .
oyt oo e W ingeind gk QoY e K 0B bl S acquived
‘aﬁbﬁﬁﬂsqﬁ@rmtaeqw@s@ea@ 800~1200t i mes/ second. 27.. The

poi nting device according to claim17, wherein the
fingerprint __recognizing unit and the pointing control

uni t zgge i ndf¢ PaiFENg 96@%@0&9@@&110 qlml g&m@erqlmﬁw light gathering

seps mweaemtws@ tﬁ@ﬁ fingdstick BEquirild Heans,

oper a .CYy 5 WO 05/ 02077

PCT/ KFE%%HP 6’8 £ %?wewﬂts%ﬁgm%% msansaud the light gafhering

wéans rand 'ﬂ)e dmﬂahcteehsetmamﬁta SightggatiteringGhidane &hd tiefthg@RMAS acquiring
9*['{%% q!1ght toward the finger surface which

control st e poi nter; and a |ight gathering neans for
condenysngeatlhembemg@pgfmn litodige reflected fromthe 5
finger surface, wherein a fingerprint inmage condensed

by the Ilght gathering neans is acquired by the

fingerd® i nt The peinting geviennesordheg toT¢iainp28, mliengn thevight gathering

ﬁgﬁ@ﬁ@l&sggeﬂcg_ claim 28, wherein the light gathering 10
means i s |ocated between the light emtting neans and

the fingerprint acquiring neans, the ratio of the

di st argie betavpeAabl& %nlnhﬁhﬁe\%@ Edrhpikid 8 boinBh du;‘iﬁ?] described in
|1I £l7 gat hg:,rl n rrean t he di'stance  bet

s iR, PEFIPRRITE 3 JUBSSPRAHL res0UIQm M  pointer
cmtol are n 1, and nis a real nunber ranging from1l

to 5. 15 30. The pointing device according to claim

28, wherein the |ight gathering
32. The portable terminal device according to claim 31, further comprising

a display means for displaying previously stored information,

wherein the display means displays the whole information or a performing
function admitted to the user when a user recognition is performed in the fingerprint
recognizing unit, and only displays information and usable functions within a limited
range which is previously set when the user recognition is not performed.

33. A pointing method having a fingerprint recognition function, the
pointing method of a pointer control device with an image sensor having a smaller size
than a predetermined picture image required in a fingerprint recognition, comprising the
steps of:

a fingerprint image acquiring step for acquiring at least one or more fingerprint
images of M x N pixels depending on a first operating cycle with a predetermined
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means i s aspherics. 31. A portable term nal device
conprising a pointing device described in 20 claim17

and for sinultaneously performng a fingerprint

VEQ 3WA020Th and a pointer control. 32. The pdCT&R2804/001602
term nal device according to claim 31, further

conprising a display means for displaying previously
stored information, 25 wherein the display neans

fhigempriay &qhﬁﬁg\&ﬁﬁ&oﬁ oh Bfiaperahifage wiiclRcaolsy ibvisle pomter,

i e

Ipnéxtradiing tlaysctéristio fpﬁiiitsh &Bmaﬂhé aUQLﬁflidefnfgdﬂﬁﬁlt ﬂﬁﬁgte}/]\ddpbhding on a
ch . S en e.u

Becnd g S0 fad Cpliirng e R etarlegiibotnly i o o the

ﬁmmou@ymgfstan@agqsrpmltmage;ogm tion function, the

PO o ngdUE ) Bl BuRRAL fln SRGHRLGY ot ol of m o
pmelsl &omrthe mxmrpd ﬁngﬁrpmltnmg@ dependingech 2 third operating eyclayt
recogny hbfhenf a&péting Fégrfgp&tec%g %v%e?t%éopﬂa% g respective

|nage acquiring. s acqul r

irgegedy ‘mlcul@gldmy@sm@ft dvtm@frﬂlqateﬂledcgw @pmqtd:d fipgerprint

ofinr,glt, SRR ald ng cycle with a predeternined 35 WO

20 5/ 002079 PCT/ KR2004/ 001602 fi ngerprint acquiring
sensordfpeEting siep forgalquiptiag apd entpelting ﬂ(ﬂl@‘?@ma@kﬂlﬁame where
fhe ipbin€er is 18 nicv@GeitH the @ilpRbaient @4tadet er m ni ng
recogni tion of a user of the fingerprint inmage by
extracting characteristic points fromthe acquired

finger3kint 'Flﬁqgﬂntﬂgpﬁatﬂbmgcmdmg 6 %!mﬂcbiimﬁie@émm& recognition
.conparing the extracted characteristic
Ll

‘h those of the 5 previously register
f i ngergypuiting aresignal 4o fusen gher wholatinfommatéore ptevinusly gt shew a user
%ﬁ‘*‘? ; Jgerprint image of mx n pixels
Fe% Jl@%&‘gﬁ?f?@ﬂ I ngerprint inmge depending on a
thi rd SYRytteg rﬁgslgy%ll to; use limitedreinforniatiae pravipuslyepet fwhen a user
pb &S n information of the respective
fi ngerprl nt rrage y cal cul ati ng di spl acenment data of
the respective extracted fi ngerpri nt 10 i mage of mx

N pixedss; anth ﬂﬁ@rrﬁéthd&cééﬁﬁx 116 Clafiit 38 WyBdrbil dheMhnd N range
H#bttl‘tpg irection and a_ di stance where the

8'8 %%@m%%@@?@ﬁpé%é%nt data. 34. The

poi nting nethod according to cI ai m 33, wherein the

recognition 5 ste |se ut ti.n

use théeé V\holrléh]el % gﬁ“? %h m&ﬂﬁggd operatmg

pml@gr&ommonmeymm med; and out puttl ng a signal to

use limted information previ ously set when a user

recognition is not perforned.
37. The pointing method according to claim 33, wherein the movement

detecting step calculating movement distance and direction of characteristic points of the

k™ fingerprint image from the k-1 fingerprint image to calculate displacement data of
each fingerprint image.

('

38. The pointing method according to claim 33, wherein the image
extracting step, the movement detecting step and the operating step is individually
performed from the recognition step depending on the third operating cycle.
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20 35. The pointing nethod according to claim 33,
wherein the Mand N range from90 to 400, and them
and then range from 15 to 80. 36. The pointing nethod
Q0080872 0 cl ai m 33, wherein the third oper RATKR20@H01602
cycle is 800~1200ti mes/ second. 37. The pointing nethod
according to claim 33, wherein the novenent detecting
step cal cul ati ng novenent di stance and direction of
char agﬁef i STh&p&ﬁdufg:ﬁetﬁéd hdesrdinel 10 claiti @8] Mikther colipaigiag the steps
fromthe k-la " fingerprint image to cal cul ate
ofi spl acement data of 30 each fingerprint inmage. 38.
The pqifpht BaittiRE bep facamitidisnipht withl afinperIurfisdeewkich corteols the
i mage extracting step, the novenent detecting step
noider; ard operating step is individually perforned from
the r qcmbdsinnstsp G chapaiiigng fiagerbinet infiige Gengpratedbiyrthe finger
cycl e 35 6.\ 2005/ 002077 PCT/ KrR2004/ 001602 39. The
T according to claim33, further
CO”’DF lvﬂie?@ntme fihgapprim{ acqairinggtep eisi td i acquist ep fihgerprint image
emttlcgg}ﬁh]‘S WIIh forger surface which controls
GoRdens °n%°ﬁ‘a‘“§ Pcondensi ng step for condensing a
fingerprint inmage generated by the finger surface
Wi th her| I
isto acqw rﬁl((!}%ap oﬁi‘}ﬁ{ ?Pg‘?‘f’%g"‘fdﬁ@gg W d}gensggle[‘éﬂ%ﬂ:@ﬂ&ensmg
stqn tictosiondense dhe fingerpuint imgge bbirwﬂlicwg thesie of 8&@?&%@* on the
&%@fé@e%‘%’:umfeﬂghﬁnﬁ e QSPERRSI N step is to
conhdense the fingérprint imnmage by reducing the size of
the fingerprint on the finger surface by 1/n by
regul a4y, ng t’i‘lﬁe PSRREY indthod Abcording t9Odldiid 4, Whérbiadhe n is a real
accord| 40, wherein the nis areal 15
rrat} l?tP 1to S 42. A pointing device
haV|ng a flngerprlnt recognition function, conprising:

b TR B W B TR i

pr edet air lehstamhecgrahereafingerprint eepiing meprsyfor racquiring apdmage of a

T e e i e

nger
di r ect awnoperatingi steans efomelc@laan@ oilmla;qemegt tdgtanpiit e rpcquired
;dﬁg Ao R6 W R AR directiby™ir didihol iR 4 BHinfRRPIo o with the

rprl nt” i mage obtained fromthe fingerprint
d1sp acement data;

a storing means for mapping a fingerprint image obtained from the fingerprint
acquiring means corresponding to the amount of movement in the displacement data
received from the operating means; and

a CPU for analyzing and processing data of the operating means and the storing
means.

43, The pointing device according to claim 42, wherein the CPU is formed
as one package with the operating means and the storing means.

44, The pointing device according to claim 42, wherein the CPU is formed
as a structure separate from the operating means and the storing means.

45. The pointing device according to one of claims 42 to 44, further
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acqui ring neans corresponding to the anount of

nmovenent in the displacenent data 25 received from

t he operating nmeans; and a CPU for anal yzi ng and
PYQ_WS828Y dat a of the operating neans and t h@CIKR2¢HP01602
nmeans. 43. The pointing device according to claim42,
wherein the CPU is formed 30 as one package with the
operating neans and the storing neans. 44. The
defipfikingg devi ce according to cI aim42, wherein the CPU

'S foraglewg as.a strucgture se ate fr mthe o eratlng
means Rt B4R Gor FEIE Mgt taward the,

devi ce kgt Qiatiefify fta for Gonddnsin etqsmﬁélmaﬁmdﬂeeued 3rom the
é\% 200 /O 077 PCT/ KR2004/ 001602 conprising: a l|ight

fns for emitting light toward the finger

fs_l,lrfa@ﬁle_réiﬁdt_ha ﬁmg;hinfngahiagfj Idfbgdmwh&yf ?fe tightdgahéring means is
i.ngerprint. i e ref.l.ecte romthe i nger print
%%?‘ﬁg%@@ﬁ%@gﬁ?%ﬂg%%@% print i mge condensed by

the light gathering means is obtained by the

fingerprint b ns. V.

accor dithg @ L bR detEp BReordiy jo Rl RS Wbty A sathring
meansgs losated betwech the fighteemitting nheagh anhiw ﬁngm*gnmt@eqmnwmeans

the figg ?{)tﬁrdf%e fﬁ&ﬁiﬁ! rﬁe t em tJeQanH nle@hd %dQ&e fl&ﬁ gathering

di stance between t ns an

micghst ang the distange bﬂwf:rsﬂwaritght a@thmrsa lam@ apd ttheo Engerprint acquiring

heSitdtar&at Iyei[ddng means and the f| ngerprint acquiring
means are n and IS are nunber ranging from1l

to 5. ﬁ!?atﬂ'?al“?’ﬁ’é’eb@f‘ﬂf‘g#@%]e(ﬂ e according-to one of
claims 42 to 44, wherein the CPU further corrprlses a

functi of jrocessing a fin rint LQn .
proces®’'i n a MSRTRYRE M}PCF%&D%(}RI?QFI ﬁﬁ? 4h 1644, wherein the
ﬂPﬁbﬁlﬂhbt ndbmprisege Aihctiondofl protéssing taofingegprint aneoguitioh préess in a
[ h
bR Ry o, RS § tobibond A forel 48T Slohe g with the
fingerpeintimage ramﬂéﬁmntthmﬁm;emnnﬂ gcqmmgsmeqmeu odi cal |y
stores a fingerprint inmge depending on a

predeterm ned cycle or stores a fingerprint image
onl y wA®n t hEhe peintingdevicerascerding toeslaim 4% qtherain gre storing means

diéilty ford® b @tbefprint RAADS J@p@ﬁhlﬁg bX 1aCSre@dterfhitdl &RR & stores a

erm nal’, device having a, 25 fingerprint recognition

fingerprBhimags enbyayhe dheTormmaeang receives # request of B SU-

acquiring a fingerprint |nage of a user by a pointing

devi ce ,,havi e, ftin rint rec funct.i on .
and coffpri si 2‘8["8 83 & %‘5 & SEY16% 3% réasﬁr%ﬁlé?lﬁ?’l q%f’ ice having a
ifimggprint iehogmmoraﬁnqmdne’die frettgeropompritingnage to

det er mtﬁ’eeﬂrsrf %&89&' a{c'q&ﬂng fa fill?geerpﬂﬁ %;ag@gfl a user by a pointing device
having the fingerprint recognition function, and comprising a previously registered
fingerprint image with the acquired fingerprint image to determined recognition of the
user; and

the second step of classifying usage rights of a user depending on the
determination result in the first step to display a menu corresponding to the usage right.

50. The method according to claim 49, further comprising the third step of
enabling a user to use a desired function of the menu displayed in the second step.
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30 the second step of classifying usage rights of a

user depending on the determnation result in the

first step to display a nenu corresponding to the

B gwsm29Tt . 50. The net hod according to cl ai MCTER2004/001602

further conprising the third step of enabling a user

to use a desired function of the nenu displayed in the

second step. 35 38 WO 2005/ 002077 PCT/ KR2004/ 001602

51 Tb‘*s?‘éémmt G eeechdlnk & iR} 20 piherdif oSk Bul sep is to displey
g\aﬁﬁ?%h %@H@@m tée PR i PerEamed of to displpy agpegific menu

a‘dnﬁﬁd:cf toGiserefien thededokhition bl theSBerib ant rh&COogni ti on on
the user is not perfornmed. 5 52. ' The nethod
according to claimb51, wherein when a user having no

recogmit | on Thetmétied hevottivg & BRimf 51N Gitcdis v&H%ﬁfh 188 having no

nu.admni t d tQ ssage that, .no, use
AR R e o3P B toelen o S s Bt 5ot message tha
1h wpelisalleaved gadisplayed and e metuhdechinattonde i?sgilstplhyed agdin.49,
wherein the first step is perfornmed 10 as
background process to autonmatically acquire a
fi ngeryr i nt Theugshadhidcerding toelaimedd, ovheseim theafirsigstep isrperformed

xy amaekgrb&gﬁ F])r&%scfuﬁi an&pﬁ a9l & g ﬁi{%&gnw 108Y white a user

forning, a dit|ona s to
pqr B8 BriaKigatien wih a finger bg gsmg the pointing device w1thout performing an

additional process to acquire a fingerprint of the user.
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