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WD 2005/ 002077 PCT/ KR2004/ 001602 PO NTI NG DEVI CE
HAVI NG FI NGERPRI NT | MAGE RECOGNI TI ON  FUNCTI ON,

WO-RNSEIR! NT | MAGE ' RECOGNI TI ON AND PO NTI NG RMETKER)04/001602
AND METHOD FOR PROVI DI NG PORTABLE TERM NAL SERVI CE
USI NG THERECF 5 TECHNI CAL FI ELD The present invention
generally relates to a pointing devi ce havi ng a
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dC:QHRJ sé Wh%’ﬁh 12 efb%EH%qdél IISE&E tXf% %L)xi%gﬁt%r ¥ (Eckj %l th¥fch screen

Specifically, ‘a user recognition technol ogy W a
pang] eretopeh nad which have heancwidelyl ysed amapodatde termihal davice tuch as a

' 0 r ition
laploB ofBick BERHAE AMPuEAhdhee DshBTcHOl eBPRRE, ' 2

c har Att¢rapts $¢ indegréte binmetrics 14@0 electemuidst andwaninpwscatons egepment

h I v t h

ond S AOEBRE o Bt BT e TUGRIER, 90 P agpaniabte
charastarigh¢ tdfotheubionggtracst 1sngerrplmvnt trogblenof ddsss esdealing, ablivion or

repxgaﬁh&‘ic;nnl%sﬁﬁ}{% (ifonb?%epnef hdGY %L%?dc'asé nan!tl qgm e c{engtlc is most
evi ce, an 1nner fingerprint recogni

advestegepus.z e SWherf itheesharacterisfic oin ased] n@elaud;lu rifuactﬂaort hs ocwgﬂIpletely
peﬂ%n% &qg bl g]vﬁl%d\fl\éfla@éjso%@ uﬁ% tCS%nBr cdl %. e \fcl?cl%u t%n tec}fnology

stered finger gni Zed

w1t11 @ ﬁr@etpri‘ny havfebéanr@awpim quinmg¢reralizdig an«b nlpareas;oto mesmsl and carry

LS. I . i nt i Unctinn, - ,
the Eier rg%[éj%tfo% teklﬂ'g)?cp er s %Q{léeylt ?éec:g 1%?_{) %1 E)lgnéro tllisgrgg" 5 ﬁ%%g(étenstm of
hunﬁamr e 2 xeni) mnou%t@hm/\hawerbdéngnadb artdhasd imgkrdevelopment has
bee{lﬁﬂza‘&gri]ﬁ%?ﬁelﬁpt ical nmouse 1 has the sanme shape and 35

e same ftunction as those of a general nouse, but
conpRécsetdy,a teclnpdogyr whererusengpnogrition using a ﬁngerpnnt 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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1 WD 2005/ 002077 PCT/ KR2004/ 001602 w ndow 2 in a
portion whereon a right thunb touches. If the right

w0 bwstoozoouches the fingerprint recognition w POUDWR2004/001602
the inner fingerprint recognition sensor (not shown)
recogni zes a fingerprint of the thunb and conpares a
previously registered fingerprint wth the recogni zed

. fin i nt [ n f
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fing5 It RS aea a s arrrgiin oeifle BERESLE el e, pagererin
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findetypirg aewgmnmewmh &é’cogni‘zesn g é‘mganpﬁnt ofip msesretd cei‘ﬂlfw&hee fingerprint
t er is not to

of a3 L B (oBOBAEBH DUl DR PEiapelepeprebented in a
moﬁﬁﬁr&iﬂ atlaptop colputpr with urfingef are cf)mpgedfd orH(a)vesﬁey,Ian)mter control in
the g:gﬁ% P(I)rgpl(r,:tglflg @gg’i;o l}sgcfgt%%}{qn& ﬁecgﬁlalggn EB tlgf: ¢ alilrllgre or%%apacnance
by 9ﬂﬂ§§1[r6|o|f lanfingee 0% @ stﬁluar eAtsomn taethf Fiped(@cd fivgtrprint acquiring

scogingr o1 15 FSUGNGAE. DR 4 PRUTE of DI b asiisph, are comprised

resp‘&ﬁeélgil NGenetallpvianeie off rif piptopt campueér for fdontyellingtthevement of a
er pri of about 2 x 20 Pl xel.s i.s

cursi B &L AR GRS P OO ENGROTIIDR e BREGY by freerpin
imdgle ngfedbptii O xf 20° pixelsnis sﬂﬁﬁthdimlto olbuztm filer mosenent information of the
ﬁn%aggtg%tl I 5 %ﬁtl %88‘0]:3 %}%te oL i eg f eéj&gﬁc?téodq %fnfo Itgggoémgfﬁl?% of?' ng)ore than
aboac 0@l 100ppiegls ¢orguirat., Ia qaﬁd)dﬂthé actual oty cromp_uimge product to
acqglgtagmgé%ﬁa%g w?ﬁo éaggtplx s Wﬁ"ﬁrﬁ‘ 2 f l n u%rllgn gensor of about
5 xmﬁfﬁ%@b@dnlcbﬁdner&bhimwgh a | ow power h| gh speed is

errbog tﬁoug% %%v }'po er gh spegé % e?rflbo%?e%%y I%SQné( small data of about 20 x

20 pixels for point control, it 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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20 pixels for point control, it is necessary to

acquire and analyze a |large fingerprint imge 35 of
wae®sx02b@0 pi xels for fingerprint recognition. PEAEKR2004/001602

result, fingerprint acquiring sensors 2 WO

2005/ 002077 PCT/ KR2004/ 001602 3 and 5 for user

recognition and pointer controlling sensors 4 and 6

re required. Since two kinds of fingerprint ) _

3 angica ferrysrecatuBen angh RoiptshpentEdling seusors 4umidrfy piggequired.  Since
twoiGMHE &F ﬁﬂg%rprﬁféta@quiﬁﬁ% QEndol€ aROLHhpAIIRY iteCpdlABS: AB¥ice, the

Ipokfg od and the technical_ conplexity for driving
exterigr af Wige FNOYEISATITE BReguRati legk stord gl thantsefniesd complexity for
drivéd ¥RGtwol ARE@bARCacqBirHEesdn¥bts TatthfobPboll ¢ ISR Be, since two

_(g08U|ring_sensqns are nounted in the prior art
kind, gf, dingerpeint @equiring scnsersuare memtpshin the prier witi adversereffasts are
cauRi ! pRNhEniHRKLARD AMEABRR! RYHSEInd {d31yaBShe Mifner and
. sinpler. Accordingly, a nethod for performng a user
simplgkogni ti on by using a fingerprint acquiring sensor
for ARerdih8908Retod ol Perforfihd atlser £eB6MHifi ing& Afrpri
perform égﬁg poientO _iog%on@?oé Eiigra_ce ﬁﬁlﬁﬁlgbgﬁgmg%_ rpr?nt
acqripe sensey I fuserrgraenitionga amortable; thmejagl device had paiferminge point

conf&ISbP a6dLirih€ AW i@ty SRR BRSGBLHB LifideSht T 1 s been
of ac optica

Fig.” 1 I's a perspective view onventi ona
rﬂ%ﬁﬁﬁse for fingerprint 15 recognition. Fig. 2 is a

diagramillustrating an exanple of a portable term na

devi ce rising a_conventional fingerprint sensor

BWDESFd&%%ﬂN HEDRAYINGR a  conventi onal
naviggat | 98 P& sIRfivdUN oF ac%ﬁﬁemionag'og»ticﬁ dusd for. ﬁnegerprint

diagramillustrating a structure of ol nting devic
1ecogp®Rdi ng to a first 20 enbodi ment of the present

invens i oNis Il @agrimi 7 [ ' [ p .
of onf ool st Friagrhn AL RIATIHS of 2 poflafte {eplafab device
COmPREENE iCAYESRToBH. TRegrprist | sengordi fa r Angarinlis receehitigna and

conRinBi6RAHa0fgalBPPAI s Boihte @64tRSII Nt 1 mage according to
the present invention. 25 Fig. 6 is a diagram

i || 583 3 ipripeians dlusiaiinga grucuigoif apoktiing élevige according to a first

enm@gﬁ@ﬁﬁbpgmﬁﬁﬁénﬁﬁgﬁﬁﬁg.ehbodinent of the present
invention. Fig. 7 1s a diagramillustrating a process
‘g%ﬁ?nﬁ

of Képpfrig &i rillugtratingge praessei ofecplcylatorg displacement data
acco?hi‘ﬂg% lﬁeé)ré’sfenfing&ﬁfoﬂ.” nt acquiring means shown in Fig.
6. Fig. §is aflowchart illustrating a fingerprint
rec&ihi ?ilena pshizgransillupiradingop mrperys Fomdepingea forgernding gimage
accdr@ink A8 tHel fr8denPiavifipnsecond enbodi ment of the present
{ i gt

invention. Fig. 9 1s a detailed flow chart
i || &g rGats wdiaRrepn dlbustating arpippiuney of afroijimepdavine accensing to a

seconB efbbblhdRbr HBEGSNAFG A, F1 9- 8.

Fig. 7 is a diagram illustrating a process of mapping fingerprint images acquired
from a plurality of fingerprint 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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Fig. 10 is a flow chart illustrating a process of
controlling a pointer in a pointing device according

W@ o005ke20pr esent invention. 35 Fig. 11 is a di apCERR2004/001602
illustrating a structure of a pointing device
according to a 3 WD 2005/002077 PCT/ KR2004/ 001602
third enbodi nent of the present invention. Fig. 12 is

thlrdaengjoﬁgﬁg{polf eLb%Jeﬁf lln(}g}tﬂ)gd esign exanple of 3 : 1

on o e in a mcroscopic space . )
acchbigdil@gisto dtam rilesrating rav éesigro axarmplg. 0f13 :j k reduction optics
St

mougi!aﬁl% iR Dahiptoddi@ba0 aﬁaaggf{gr%@ g?efsel?t 13%%%% oy ™o

ap ngg gy ist :hé1agrad'uﬂ1usmartmgm axagpht @fm fihgeren imegoreitirgd from
a ﬁn%?rlpﬁl {' gcgtﬁlr elﬂgarfs %&e&?hh’%et\l}lg g%lugt(.]:ié% P@ gyg{e?rgfh% (g?J '?cci%)rdmg to
the medandunnmttonof t he present invention. Fig. 15 is a

]9: ﬁggr pnird lﬁ% uStdfa Mgﬂlﬁsﬁi&gog réo%tlgtde ‘E% 'm&tgﬁﬂmgo %o 4 Xfourth
embbtipiextbthe Eregentiﬁvansom flow char t illustrating a

t hod , ,

R e e
x n pikeéls dropr thihef ¥MlouNtpixedsrbodi ment of the present

Is? \r/ ?gt( I&g 83 50% chart il 1I°étrat‘?n é%%{h%fﬂfb oéégfotrﬁﬁ] %z{]lgse?iqogo guition and

polI n ce acc
a pofntmg reoatrticed rtlmaesatnedrim h@opimg tntheitimpd o ihg dourtt gmbadimient of the
os t1 oewlclﬂart illustrating the operation of the
pr BI?J RY nﬁa ‘devi ce according to the fifth enbodi nent of
t heFjg. d§einta dingremt illostratifigg sti@hirg ofl af pasmbinghdgvice according to a
|IIutrat| limting usage of a portable
ﬁftheé‘?ﬁ?uﬁne%toli‘%}leaqrg&%pﬁg?ﬁtg%w ce dependi ng on users by
usi fHig. d8fls agbmpcham illngetiggithd operatitt ¢fithe ppinting devee pergrding
t|v 20 is a diagram
to tkﬁeq}fhjs &za(’r?ﬂgeé ﬁn{)ﬂwffa&port abl e term nal device
conpig. S]|9ng; a flowi nharh gludtreting a apetbediforg limitingh usage efemportable

ok RS ERTAR ST At i YR oo

fundtmnan¢or®mgtt®thermesemnae1ftlonger print recognition

her e r e : .
r ec%ob% %q dh % ﬁlég gﬁg‘%ont r o% 1 (ﬁq ngn?t Mgn{gnﬁllnﬁ%j device
comPfising APoIrsing dehmatacaoed}ug ta thg prassmaovéniienf i nger pri nt
recognition sensors for the user recognition and for

the pointer control. 30 Technical Solution
DETAILED DESCRIPTION OF THE INVENTION

Technical Subject

It is an object of the present invention to improve a fingerprint recognition
method, 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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In an enbodi nent, a pointing device having a
fingerprint imge recognition function conprises: at

wo e@wspoome or nore fingerprint acquiring meansPEDKR2004/001602
acquiring a fingerprint image of a finger surface
dependi ng on a predeterm ned cycle; a characteristic
35 point extracting neans for extractlng at | east one
or nore characteristic points fromt

4 . .
acquired SingerPORY PR KROWUANHE 1 tm&éﬂ?ﬁnﬁ Jar FF‘I.\‘?q@PB% idiplacement
data bgﬁ\%@n cRardRNASR S0 fig lof hd BdraoRd Tigbpiine hagd @t detgt movement
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mform@éloex@f PhedinggrRTIS B ?maﬂpw&dae% gﬁ\?@ﬁﬂﬁﬁpﬂm mage

in al# g');ngfm Uﬁﬁl'apﬁné)% e dpake fibfraemnp rdﬂ%elﬂmmenﬁlﬂmmtm, miam;gmzmg

e fingerprint i .in an i
meanséy @oma@@g dapEYIaRTY regiStEiee fn}ﬂ%%éﬁ’é‘ﬁﬂfﬂ?%ﬁ Bt S Hf‘amapped
ﬁngé'rgﬁ?tg?{elégeend gs%h%n MBANG1t O si200PAd MehpPed gttt )ﬁmage reaches a
|

erprint image with the_whole ma i
previaunlyesprsiAR, RGNS FRRUBHER I 1 BUETPHG. Hdoe qperating
mea T&efeBél'V[H HERGRpLEREdNE Uath fIRHE MOHRVYmER! daieatihgan@ans and

eermnln recoghi tion ontheflnger rint gl ¢
calcwpiénge idirgetioreansa distance Fdicts AFOMHE 1§t H}Oé(EéW@h cjppjacemen
dataf rom the noverment detecting means and cal cul ati ng a
%direction and a di stance where a poipter i.s to nov functi
wi t 0 ehenhodpreitetrpating sleyise favipg aaﬁn%ﬁ%‘a%ﬁ li’?ﬁ?ﬁm“‘&“ clion

compﬁéégt b Rg &gﬁhﬁ&:qﬁﬁ‘ﬂﬂgl}ﬂeaﬁs tﬁx@gﬁ’f@zﬁir@cyﬂ%}‘ @grichiging a fingerprint
Unct | on- rises fingerprint r|n

image ¢fasfingsp émréfeqervgm@ly@qnét)olsr %POI&*@&HF?‘? 91?9?8%3%%%@&1 Image
achlﬂﬁgl? Ef ﬁﬁ%&bﬂﬂle 'i’ec%gﬁﬁﬁl%e uifRi @Bcoma@nbpehtingd cpelentfer comparing

once di nensi onal t.
chatfactnge;twppomts pe sy ﬁrezfi(;v@}’u?ﬁgtst@(r%% égl%érps‘ﬁ& indpg I@” ljﬂ’y @087 of the

ﬁgjggfﬁ tNfhade t& RR0BLIEE R vk 6f BRI dthsiref ﬁhg’@prmt image; and a
achn%rd d re al%st er edgl;ﬁl naer py@nt | rrg e Wth

poitiing ConBUEGI] PETEN e GHELD FRGERCEnd DL EHP G R gen B on
partIa'P ﬁa@Qthé ﬁﬁa%é Mﬁfr@({ B entiA@ AR tha ﬂﬂsta)fpeﬁh@hgtdylﬂ]@_ and calculating

control unit hirtd operating cycle) {)r detectjn .
dispravererindaty of dh@rﬂflg@‘ﬁﬂb‘fa%e pelgfgpg o, the, gigocyeg}en{ H&ormatlon to
calchﬁg&%o%aﬂ {tfdﬁ@cﬂﬁpﬁﬂ%ﬁ&l&%ﬂ JihtesSt operating cycle

al culating displacenent data of t he ]‘l er%rl nt "

| rrag]@ ageqratmiimenton mefBodriRIFERENIZINg & riRgETRSI b recognition

comgﬁ'ls&u L & eﬁ?vﬁﬁ% ul‘fll'nﬁegtt a5 8R8 i mbad Ggeiprinh Gmages with a

an enbodi ment, a nethod for rec n|2|n 1

predqtmgequr fimgerprant asqBINg SEBIPR dePHHIING Bndrich EX° I ttiapilpg o least

oneOJr lﬁa&qéﬂa&écg&sﬁk oﬁﬁ§tfr09ﬁ‘ EhcOhcqiitE® f&lgél@ﬁh’p[mﬁge infEpPaty a first
predet er flngerprlnt acquiri

ﬁng&aqwh dnagp ivra spegidic 1@%1%0 SVIuRe NAgP RACT; sHlcplatigp dispjacement
datéfmét@ve&tf %ﬁ%&ﬁflbtﬁe b&n%od)fnﬂl% ﬁr%toﬂhééf@'uﬁcl%ﬂgé efd those of a second

I'ngerprint Inma mappi ng a first 25 %erp rht];r
ﬁngermglé image agpaEstf incthe iext Pyl gftenthsi Pelal Fli’?a@j'é plafipgerprint
; g bibrile IHRS Fh AQGkplbahé dat
LA LA oy e
the ygtwhdmagd mee,mndmommagé cHEaeieTiIEs I?Oﬁntts ﬂ}FeRTtBVWElpféeglstere
ﬁn%%ﬁrﬁ{t utngge %Ytﬁltﬁos‘é’fb?rﬂ?e W h6lefhd p?%d finpEFiAN intge ngﬁe iwBole size
mappi ng t second ‘fjingerprint im
of thé ﬁngmspn‘ra:mﬁmaﬁm‘hmu the virfyal W%%F @B@‘?eu fﬁ%Fé‘éS gﬁ’éeé’éousg’n%?t size,
andcd%%ﬂégge iRl ihShhderRfltnt s of the previously
red! 1?1 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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30 fingerprint image with those of the whol e mapped
fingerprint image when the whole size of the

wo povgee20ri nt i mages napped in the virtual i mgeCHEERE@®4/001602
reaches a previously set size, and determ nes
recognition of the fingerprint. In an enbodi nent, a
poi nti ng nethod of a pointer control device with an

< NP Tean 818 PePas s il 4 i@y inggaprint acquiring
sendo€ 60 g fingtosurfaoephichesontrbl ashepblopoineogletarmngnatecbgaition of a

on r re fingerprint | es ,of . .2005/ 00207 .
use B8 Rt S ST A el B R ROBOPR e
fingeRein@imag dspehdingi dha aepunddaicestingneydld ambeomparitg the extracted

acguirin sensqr on finger .surf.ace.whi ch .control .
chage\RHICPRB ALY hoge LI RERGUHE CHEREL OB o e AP tng 2
fingehpeint inigey of ink 1 piel Hymeaks neqtifedfingegad timags tegending on a
i 05l ST A Y &5 ISR PR LSRRI mage
by @thﬂz_&lﬁlgﬁilﬂsﬁadéﬁ@hﬁdﬁ@ loif $tid extracict tfngeiprint ithageeofoh t hepixels; and

previ ou regi ster fingerprint i e, extracting a .
cal e s PP agetie PR A Fisiitest SRPESH FHRCE g viththe
displadegRhfddtait | mage depending on a third operating

cycle; detecting novenent infarmation of th .\ .

res &B A ‘?Pébofdinﬁﬁlgr 6rH°ﬁ‘%r{Fqgn‘Led ¥ eqlfvn%gaft g{?IgS?PHE recognition function
coniPrisgy: A€ ABNdnedat @orf fiideeprink tatquiting nidang forpacijniring rmagmage of a

of i% X H i xels; and cal cul ati n% and out uttilnl% & cent: a
finggr suERSOAREAENS R <t RFRISCRRLFS PHE Bbioht RrCar@nd opignent
mo%nﬁ&ht?ﬂ‘&ecdtﬂq@_ ﬂie&ﬁé afoe nedléulatitiea didplacamentisiath rfeort, the acquired

oi nti.ng devj ce having a fingerprint, recoqgnition :

gl eSOl BBLemen T BBAIY B ABEEPR Py Bign perating
me:ﬁﬁQif"d)ir rﬂeé%viﬂgamé dieplaesapit rdgﬂag fidii ithﬁgﬁox@lﬁnmt detentjRg means to

surface depending on .a predetern ned cycle.or.o )
cal e A eRR ARG T raEre BEOIHS, EBrioo et s 1 higppent data; o
stofiff nfeahsC Mrahbpgng ifhgbgeiaibniged atbsaihéd fotrh éheafingerpriént dequiring

fi ngerﬁri nt i,rm?ne to det ctd. rrgléeme’ﬂt itnfgﬁgaﬁi on Oft' ages: a
megs A drth, GRFBHNH ISR FBd thn dSBLPRPH 24 E TgFerprint mages;
CPUSEEAndly2thol 40 lbSeRbiag anmnf tikaiparating Mdahe ambateiteaye storing space.

detecting neans to calculate direction and di stance
where a pointer is to nove using the displacenent

Prddé@iréd embo8inddt®gd neans for mapping fingerprint imnmages
obtajned fromthe fin rint acquiri . means dth
opergfq ﬂﬁesﬁ%taﬁ%‘,’emalﬁﬂ %ﬁLpQﬁ EﬁC&J@%&th ngt‘ﬁla wy lr%n Ence'Go the

acchmpa8fi dlivinggrges; a 20 CPU for anal yzing and
processi ng data of the operating ans.and an i nmage
Ot orfiigs Sraiaerap BrBRgg LR ey g e to @ first

embs @Bt Fhdbresenpevdas@t.i bed in detail wth reference
to the acconpanyin raw ngs.. 25 Fi 3 i.s.a diaqgr .
i 11 ubte BeTRHBS detr tﬁﬁe 090%%{’“68% ﬁPiI?&&“ Fotifting mealr 22]'a light
gatRG iRl fbae 1 haaﬁﬁédrpﬁnt :ﬁidigﬂﬂligrmédnscm, tahehapacesdtit point extracting
i nvention. The pointin evice of. Fig. 3,conprises._an

meRTighn & SHHAY PR At D9 CHOR GG Lng TS ot MBBIGE 3gans 25, o

virfdal ih{ag€ Eftick N, DRQUEHiFiRg niBaaN30 24 arfopthaingahems St ¢
pol nlt{efgg(r}nrgat%tll“igg 3, when a finger 20 to acquire a fingerprint image 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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means 25, a nenory neans 26, a novenent detecting
nmeans 27, a mapping neans 28, a 30 virtual inage

W@ pasm0d97 a recogni zi ng neans 30 and an oper aPCTIER2004/001602
means 31. Referring to Fig. 3, when a finger 20 to
acquire a fingerprint inmge touches a transparent
menber 21, thelight emtting means 22 emts |ight

h 20 WyLh
emilf {10 Tt PR 8l B il iR MU A 0Pl g oan e
used)asatherhghngntlmrinlggﬂrdaneﬁﬁltl ng diodes. 35 The |ight
at heri 23 d

Geneist JeByR; g PRRERSED 005895 BPlasibotfusrisg imaee
conéeristd byl thedighh gatheriichmehbnse2d arfdr @mverdethe agdiog Emigerpringimage into

ne t b h
a AN drerrip AR5 Tor BN e finea B 24 IRt 28 prtica
senfifrta‘rtziyswmge anplucrity iof gEVIOIS imhagensegeors (ﬁah:ui@nstedi abY‘CtII’é) are 2-

. at her i {s t
dirsep g AT e g i PRERIE GO R Er e AL Aty of
fingEReidti ifpgePai Btpraviqusly i sey cpﬁansTBedf fingedpride acquring thesak 24 is
e e o e by Safinishetanle g hinl iRy T erd ARGl o sman
finddeprént 1fnlage.f | Fog esxpimblt, aa@ipd sensgr e acngit2h ﬁngsu*pn&isumge of less
tha g 20 1 Bkl P o PO e A 1 o acquiring
medBIMM. addi¢, eldvices bﬁ%\sml itd ahieﬁsohd’(avmgmmordpmry akillein the art can be
m_na t

sk AR e, S 2L BRSPS BREL 10 o v
me@B@3iang tike fingegipatqliringdgenol4.| ess  than about 20 x

]22 Pngllel)né’E{' ?IH& %ggﬁg)?ﬁ ﬁ} ﬁggrhtpm t I n eanglg? ESP }r%oregsf% %&e suvl(%ace of the
finded 28, aﬁr@ﬁactétam:mgdmg dif}ditﬂeﬁfs)ofSke burface of e fimder 2An Mhe light
e R85 hE Bl BT B, AR Fuonb 1 AR R Bhgerprin
acqﬁiﬂi@emﬁéri]nsnm Aa gl thbghgtﬁagkﬁhéi‘fhg thbarsi 2ht Brd phasd fbrmed in the

t.emttin t . f

finggpbritio O bt 24 s gour pot #lb b ekt e by the

fingdrpridieacquifingageadb 24he Thiengguisi?ion o'ff’fﬁlger;gim]t 1mlagés| Badoatnuously

r mtpe bg{esrp nasurface of the finger 20 fornms a phase
per ‘WnFﬂé FT9RYEPEPY B 2 URSARY i ng neans 24 thr ough the

:c l ghth@ @hhﬁétbﬂ‘ﬂﬂlcﬁp@ﬂs ABactipenphas @5 onred an ldabte one or more
TR BSALLER BB 20t GOV LSt g
me@BORY lin ACprodBd il cﬁt& aﬂwfbld: shiractarigic poingenpludet ridge length

cont i nuous er
nd TRen St herea o BTt e ridtel SR st RRGE e e
25 €eXhd fﬁﬁhﬁ)rﬁhlehﬁ@% sfdi&s ﬁflg&’l@lﬂﬁ inclges acqlmredsﬁom the fingerprint
olnts ro m.t
BB ST gt o T acat a8 Tpm e o

chal‘ﬁafﬁiérﬁtlcggﬁaﬁe)gtﬁ‘dd@ﬁﬁgﬁie&ﬁs :ss:cc points i ncI udes r| dge
en an Lrection o
| oo oy e sl 27 SRELRLR e BISE moygmens, gt cach

t)/infﬁga Hi®n bhahaetsicl poige of fingtrpiinbgrspeacered &dthe memory
meanrso{g r}Lfer tﬂg eroQt[ament detecting means 27 detects the degree of movement of

fingerprints by calculating displacement data (direction and distance) of characteristic
points depending on movement of fingerprints with a motion estimation 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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acquiring neans 24 and information on characteristic

points extracted fromthe characteristic point
we@ziosmexorng nmeans 25. The novenent detecting nMBENER2004/001602

detects the degree of novenment of each 30 fingerprint

i mage fromcharacteristic points of fingerprint inmges

stored in the nenory neans 26. Here, the novenent

det ect | an 7 cts .the e : f
pr b EE T P Do, T oS 57, Rl Mhe ana e
characlieristit point anttactiont mnfiegerpfintcteao@itien iastwall apdhatasquisition of

dependi ng on.npvenen f . flLnaerprint ' | QF
fngg P G AR efits bR Be Ll R fnages and
the ehdiaBidity of theefuperRiat detogaition tahe diffegereiatedf depenvding nb hofv reliably
fingerpri.nt 35,1 es by conparing characteristic
Charﬁgieﬂftéco% infs|can pe g%gipgeﬁ nt images acquired ina 7 WO
20059HR0RBin P ETAKR2E Gddedit Ghshladqerrent datsl(dire@ioncand| distance) of
nf or mat.i on of rint inme

chafiEFAe BPRGiat GOEAPR, BREP LB A e PGP Hpmaion binding
on hdee@Bntt bO theafingeeptintaindgl eframgibic Sinbvemend f detdeting engans 27, and

nmages e inpoytance factars because t.h vement . o .
TS IO NATBLSE | RBESBRRCHe (g G Pe fHooL irthe virua
imafé RESEPLY Wiithr the alispildcementadata.di Néxy et napeidg dem@en@Bngaps each

ol et A4 Ao G ASRLS AR, DUReAR P s
marshet dy(tte heppingrmeand 28] Hicamne)chafactetistic poines ars traferably mapped

oints of fin rint i e,.which. are the novenent
to PR ke A teg bt BRC ROt B S b BreTRBTE R gt the
curtefib@yeld.r dmthisevdyp venmappingheahs 2§ 2rdimessi@mallyaarchnges fingerprint

. determnes, a | ocati.on where the noved fj ngerpr.int, .
imaae aaere ooy it dh bR PRAR. 1 SR AET KAk imagg space
29 Wdstthe tize of tirpfirgesirian imsig @quiNakin, usthecompiomg Trea s tiRBvirtual

imagE SR o IBaaE PBONVAHCE RE TG B FREPHRgmages reauired n
useirapqedition, thaeferiBbpihng theaire asthd Hmgewndt image required in user

recGigtpod 5l SHERG PR CALRRIEGPIes 1 BOPREE ALl R apput 100

x 10tpixplsevi ous cycle and at the current cycle. In this

RGPS o Dot AL 20 PR R s

imagk hapipld iiAgEe vEar Bnaddespace RHés vdentival | witlréige of pize eirtuBDimage

has_ th i ze of the fingerprint i required in. [
spai:eeg%garﬂ tiglil.' COHIRAIES ’pr{s%lgugy F?%%Ft%ﬁ%e%lé)%lﬁ ggggezgltﬁ ¢ whole
maptiddihgefprint ;maggriyt}ﬁ@iﬂedeidfeﬁﬁcﬁymédréﬂi azms&gf fi ngler pL i nt

I mages required in er recognition refer y..has

t he L8, OPORLPR PGl pFICRIYST naGeBisl (AR | Fome e Thovement
detécting INdank QN, arfdodal @taed diredtion, widistarrek ahdagrowpane d@gee where

has .t he size of. .|ess.than abo 1 20 x. 100 pi xgl. s,
the P15 TP R B AP SO BB G s R pRdeeh 48 if gonerally
confififedVidthea boigag [@eviot oriwitge proqased dfrappletusi lidvirgy the pointing
dev:i%ge sseg%g@éztg@i)rsog%%g{] %@ﬁ&%ﬁ%%@?@%&%&pé&eﬁﬁéﬂ% direction
and' £ @idetiesded] sthhdrgsy Pdcketh of aaiieplay ddvidehe whol e mapped

;I Bglg, gri Ierﬁgboldﬂggﬁ lcﬂte hggergﬁx%teaéq%iﬁlgge ?rgelags? I24t Om°He telrﬂt%died in

various ways. That is, the fingerprint acquiring means 24 can be embodied with a

semiconductor device or with an optical system as described above. Here, the
fingerprint 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
w@2@snewrT on, a di stance and a novenent degr eeP@ITER2004/001602

the pointer is to nove with the displacenent data. The

operating neans 30 is generally conbined with a

poi nting device or with a processor of apparat us

havi ng the pointing device. As . a .result,

durabliityc e Sowrevera thecepitcabsysiane hasop Himifation et élS‘i‘%fr‘ g yminimggable
termlﬁél Cffé@ ée‘?f&e g’ﬁleas‘ﬂﬂe SHanBop8Rl seffbr HndliRs @Q)r@élem cﬁ“ﬁmpemlﬁﬁty of

eV|ce I'n an enbodi ment e fingerpri
mforlaaatqm rscwgltmdsremgné%ﬁﬂ B@Ié’i%odM?énW e\ hF] *g%ﬁ?m? acquiring
mean-g%t 11fé%atsgﬁhécohﬁﬁ’&51p&é\z‘i‘$e ﬁé%%bléhﬂﬁcfﬁ?@ﬁﬁag?e_‘lmﬁa@ r4ped response

sem conduct or devi ce.ar nf h
speebphen ngepsineimags aje sequindd élf@v@ncer@lléatuflﬁ%ﬁon of the sensor is

4ng 2l RehitdiRueRt idedice h rious
s 081 SRS A BAIBOERRT: B 2031 09,001 bk s
apphvﬂmnfﬁl&i@i ansrlargg sompriiidrengssiiBfgStperi od, and is

adv 1R iRBges ¢anWe performed with
LA TR s Sl prtn
the dphealcsgstcmad»r tlhg Seraivondustor sSystam; afPbAXGRPIE Jw %ﬁg@m%m jmages

are ac%lgﬁedpxgirtﬁ R s%mﬂo%dﬁ%tﬁ?éysféﬁ’y 'tl‘féaa%"&% dteg’crméﬁ li‘:gh?&nﬁﬁnglﬂleans 22

Sensor | em of (ripos& bi | Iar%/ lo of
and Tigtftatieting mesps @B|arq/n@trr§qm@éogﬁ~|8t% wrlhddstd giews examp ©o

the @’%‘Rﬂ%héﬁc *fé}e éfg\h}ﬁ&g ﬁﬁge%mﬁqmagéé Wekh ﬂfiﬁaﬂﬁcéﬂ“syéﬁdrrﬂ Gnd also

nduc clear picture image 2 .
ﬁng&rpnnfdlmags@@m e segpieaswithdhe ﬁ@fﬁ@éﬁ%‘ﬁt‘?ﬁ systety e S&P@ the presen

invefiion iiggarad%%r?z%fll 1k I ScfhilitiBh Wil fidlek it fnabBeb @S ® processing

pOSSsi ngerprirnt acquiring nmeans 24 usi nai&a b
met}mdmﬁdtadammeddﬁng%@ma@&ga%l e sfingeppmt casarbines mefhgd can be

itiveness in cost. In an enbodi nent,
perf?%%gedzi@qwsf |o§FI of fingerprint inages can be per f or me

wi t Hereinrftenphe onéraiyaselethe opining dsweike Baving & dHeceyint Eﬁ?gmtwn
funch 8{1 ﬁ>9 Ilalgg) l4€scripbE g%fdeﬁﬂe IR bRtenitBadBsnt JOtharRekativeston, the

he” sem conduct or system the above- de crlﬁgld% h
ﬁngénpght reeqgHitiom @mvﬁalm end theathe poighing furcHen dFgdsser ause the
ﬁnggrpnn eco%@ﬁn f ﬁ\sanﬁ tﬁfgb‘ilrﬁmg Rirttion a5 Siful@AedBr®drmed

device r acquiring fingerprint
intHermgﬁmg\deviwet he optical system and also fingerprint

Sl s t%gg P %1%%%“' ARG WnkDa tREcReurcondisd ey daphiement data

nventiron1s characterized nqot in
accaadingi &i ttho rpr©$ent i ingentioni ntFigrmdgeshdi 4 Aingerpipt dwapsh pnd its

charflf:tﬁgeﬁ p$c9n fac & e(?ﬁl%ﬁfs?G% énﬁﬁrﬂ%' N sﬁd@@ﬁn%érbﬁnt image and

acquiri d can erforme

its chasaciyistie poinkeacgjuied lreﬂ seqand cypler atlba é'm@FTPPHE 1%%%%tqfr$égs 4a
andqf Valdegls C'%%% 'f(:)}gne% g ff{l%ﬁﬁt AE§EAGP daRi24.f L!Iﬁ%' @ifibodithént, the

n an enbodi nent  of t d
ﬁngprpeme nmage\weinre on, ch@nagtem;tion @gm(gﬁ' |(1iq>prq5@rggbr§§t nare extracted is

111u561éa£%tf09n %&%Qen the pointing function are descri bed

ause fingerprint recognition function and
t he Thei fitgeryirt imegd ofFigr €0 & qhidinethy IRAVPEHBP fmgawgnt jpage of

t =3)F %vriwsa & 39285 AAVELY) Ut b Phddegermined
Fig  oHBRNAL JESY ER-pird dofalibud THANS Y ) et B
cycle. The movement detecting means 27 grasps the movement 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
waewsiomd in a first cycle, and Fig. 4b shows BCT/KR2004/001602
fingerprint image and 25 its characteristic points
acquired in a second cycle. The fingerprint images of
Figs. 4a and 4b are-images fornmed in the fingerprint
acqui ring ne In, an enbodj nment.. the erprint .
charichaigtic RGS caCRRLY drS S Engs) RS e fitant a7 Sq THE jppine
roc?s%?s @éé&ﬁl%%{:lﬁ@etaﬂ with fdﬂé‘r&ﬁo@tt@mg‘ 6r an exan‘pl e. The
I ngerprin mage s obt ai ned n
fi nglér Pr e ﬁlﬁﬁ%@ 3 uStrf?gng:lagpmeSSh SH{‘W&%@V ?nglflﬁ%'gnnp fnage
accoédé\ﬁ %@d tth@ﬁféséi%%%ﬁ?n3 '?'Iqxel s (AY=-3) for a
edeterm ne cycle e. novenent. det ec
O by SRR R MY HGE A PIERE g e TRy e 4 5e (i
less f %Hlélﬁtl'ot@& ﬂ(%(ﬁ%’i'x@lﬁ}?f@ﬁﬁe(ﬂﬂlt@ef ficogitiomwithrtte diiebmiiaurized
extracted c cteristic oi The
fingerpEmiEN B AHIS mP%’éeﬁp%F AfauiTRga ding : &Pfgaag&tofm%a@ 20 x 20
plerS iMBedcAb&. 35 correspondi ng | ocation of the VI rtual

e space 29 with the displ
20081062 W%m@e&%@ﬁg&&f@tﬁﬁgﬁﬁ? ey bﬂ“ﬁlg’ sePeyete
w1thctﬁl=: Qﬁkﬂﬁﬁla%%@% E’ff—‘ﬁé ﬁiehﬁlﬂZ@TBﬁm@s 2Han 2'01& 20 pixels,
and g, Boghhos’s thy girnisi Fage 108G ?grﬂf“lr: st 40Py Tof BpeleciEse me
ﬁng@l‘%mﬁpﬁﬂé Jag afe 1aPPEd. Prhtigl 57 pos’»iﬁh@f ﬁteﬂgtehﬁm‘eﬂl éigures are not
esent 1nvention. 5 1n an od| nt, £eSS of
shap@& qlifingeaprings PRtRAERISOA figHTes %av?rﬁams o8 %ﬁ??

| essyidpane ﬁlﬁgél'g)nﬁ £ qir 3G étink @i Sbquieg ﬁﬁdﬁngErpusﬁrlmage 41 of
recogni tion the m crominiaturize rinti

20 s aielry S Tt SPOREGUPIG MY SHFIEHES FIFICS FHAGE o leas
one ‘BE S %hér'é‘@c@n&ﬁ Poigtd froph ¥Rl Rqhised HEE Iﬂn@&@rmﬂr@age@ﬂ and stores
fingerprint_ imges acquired ndj
the p]p@a,qtmglpypcg@ﬁ 1@;}5@13 ACMYy \iRg st?.ﬁe glil %E%n# i a{ﬂ%ﬂ@c}%rbstm points
(rep?és&gcg([ R h1akk ﬁﬁ%}'a’fé &Qra@ﬁ@%ﬁ tRAfint ﬁhgé&pnﬁihﬁﬂtgaﬂl X PRe mapping
pi xel s shows the virt e s

s 25 oot Ha TS OPRSETIEED TBPe L ohi GBI QI e vitul

1ma% 8 28" CHIRD REImapfing nfhan$28 HHTREBE hbsd the acquired ﬁngerpnnt
eterm ned figures _are not of fingerp %

M R NN e LR S

acqﬁﬁﬁ% af@hs0n4 ted he sbidgernsdrpinttebigd 1429 atreansnidd T, the
ires a first fingerprint rmage 41 of 15

cha@pi;@gptgc mm‘rae)qtfaﬁﬁup@mp@ns hetERRts g étr(?@tqren%re aractelzlsguc points

(nuﬁﬁ&r %?Tﬂoﬁgtﬂé%%mzﬁn&)ﬁ%ﬁlﬁ%ﬁ @h2 lagastorethe dharabwefistic points in
aracteristic p0|nt romt e ach|redf|rSt

the friepgey prepmst 26.-mage 41 and stores the characteristic
POI MR 1hBydrit RARENg 'i‘i?e@ﬂ§ Zi@alchﬁteﬁlcﬁsplﬁﬁmeﬁt data (direction and
characteristic points as bl ack spots

dista) B e TOYOBR TG Of (A QR e AGEESAAL SHybe second
fingd SRR E&aa%éTE?HSTI?eBd @geéenﬁéﬁe dhtalasd cilbulgred i the mdﬂmgiede@anbed in

Flgi‘%aivaf’eéﬁa&% Beagne appRgeud b et Bnesst) oS of the
virthDe iAERULPRY 5o NERiRpdding to the calculated displacement data in the
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
W@emsio237 a second fingerprint inmage 42 at a tPOI/R§2004/001602

the characteristic point extracting nmeans 25 extracts

at |l east one or nore characteristic points (nunber:

8) fromthe second fingerprint imge 42 and stores the

characteristic points in 25 the ry _neans _26.,ol
ace oA MThbe BEFICHR GHBIHETS PANGy | TBE AU RESRAY s the
third ﬁﬁ%@rpﬁﬂi ihﬁ%& 49N fdtionll &t tAO ¢RIuaMidpetdpacafv esressponding to the
informati on of the first, fingerpr

[ .41 d th
calculpéesodieplademegbfagti nfss drscgbed QbOWh%feg{“@%W@g‘g e tggpigtion, the
chara@feﬁsﬁ@ba%ﬁitaéﬁfﬁggwn,t ke Rphremeas databedlcilatioFiapd the Tapping

Mappi n

neans maps the second fingerpri,nt inma 2
operation|age tapeaiadly grerforraed deRaNAIg AN ? RS ?Bﬁ’@g %fe BT ¢ whole
i i | hhemagéscyl angd43li spl adenesize detigirddnin user
S1ze tgﬁéﬁ(?ﬁri%\?g?r‘%%gg@{legtlinngésmsans 27, Epl?n whe tthe .t image
recoghitinge that isnthabelle Vithip! FaagesPooe 2t qp s way,» {fTﬁi pagerprint imag
haviﬁg'ngglﬁ%@@i% (IR ift3sdt réookhiloRGeah2be obRined with a plurality of
ara

ar a eri sti pol nt ext,racti ng neans 25 extracts at
fingerprirs imagrs eaeh heying FarlhsEeri stic points (number: 9)

fr OBh@Eg fhd irﬁagip%igp g;t%raﬁ&ﬂtwhém _ﬁﬁ@zﬁhe $@agx tacquiteddin the

char a _I‘IStI 1 S are s_tored Int egem)r%eme ns a
curre®6, cyated ig3nappsp| inc Sife Virtupht BWagR H9EC set ofid!Sf P gﬁ%ﬁa@ﬁ fy map

char%g%%ﬁggéagé; gop%il_bf al Makda hAGRTRE Chiradtefgie points T tMOfingerprint

KR2004/ 001602 are cal cul ate i.ih the .
imagexaagaireddn ElhrapERYIQNS| Slecmdyi it %%Pefméeérr&’bt&i ﬁ’@’g g 4R fggeprint
ima%gﬁagal\lli?ér'a{‘ala élﬁé"élfrf%ni ERGET PRdrkamBRIFhEBthetet@dairigengin image 42

1 mage space 29 corresponding to t g
is meppeduinathe iriad jrase §paRe 7€?atnaflgﬁ§%d é%f‘?wg‘ Sa‘latg\?‘&"hﬁ?é"e”s“"
fd ' ﬂg@ﬁﬁi SeHESE bR m toWeadupeipesddsivith that of the
pom%o(;;}%t?ég%oggcﬁl on, nt@%gg%?ss_pl _ac:e?rlselﬁﬁta igt augalltpgul at.ion the third
charasteristicepoirdp pf the SrsbfagaPpniaes 4lepaedidPe Ry o figgthe thir

' i tenhd RathatYehee wpdcel 29, he ledwolepart of the
ﬁnggﬁggp%%hgﬁigﬁg%ilﬁég%prl nt irr%eges 41, 42, 43 o osed with
charncteiistis miinte of gpihird dingernugis imageetd ai%i HRRRed 1P fpg Supgposed Wi
that \qF3the YhataPRridtid BUﬁlts bITRELE s &BAE FirdSrprind iiBs 48Ry In Elig Sb, the
fingerprint 1mage having a | argev\uil zfe required. in 41
referenes nugtbey st reessal BePGHOR| Wade wie niist ;fﬁ}ﬁeﬁr}l}tym@fge 15
fi i | i NP 8nc MRIrbfefdnee nuiBeDld tepgesents
s o e el b1 o1, LB
a poaiquivhers the sedead fingeipsint irpgas 2 }S§uﬁﬁpﬁgﬁ‘ﬂl Vith fhfpthird fmgerprin
ima%éhﬁ ual image space 29, it is preferable to map
aracteristic points so that at I,ealgt .a_part af t&pef 20
chaMenshilsithe sesond fingemrinhanagefgds gpiaied by faguns the finger

efcgiflind e QS AYEkRioARY the fifd PRpposiadimigeil. In
for ?%gﬁ%%ﬁﬂ?ﬁg tﬁkﬁg@r pgjl nt i ﬁagel acqui.red i nb?fﬂﬂe CH{?@ent hil
Fig.cy,civben Mo fingangl) movghdp a RadeBcHHEIPR iy FCAT fighee Whre
g e diibdrPA | Yid fdRpridfasges Redquizéd depdniding on the
toucg%r’lg aetﬁgga?&gg?t s of fhe. éh_ar act er},%ti 'EOi nt S ?f that of th
set ¢yvde. s do didl casenthermevement digaionpffhe 1%65%% fppgsye to that ol the
S d wwth that of the characteristic points of
ﬁngteﬁ%%?ﬁﬁg ‘fingerprint image 41. In the sane V%ﬁﬁ . V\ﬁwlen ¢ ovel
t he Asiascribediabges, she fogqrpmeidmages acdiEgal FVPHY YiHg 0 the set cycle
are Vrhgﬁp%al in' TRIGIrRAPGRagD spitle bEaSWIRnPRE! whblet §ige of the mapped
fingerprint images is identical with that of the virtual 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,
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characteristic points of the third fingerprint inmage
43 are mapped to be superposed with 20 that of the

W@ b@saexoer i stic points of the second finger priPCT/KRa@a/001602
42. In Fig. 5b, the reference nunber 48 represents a
portion where the first fingerprint imge 41 is
superposed with the second fingerprint inage 42 and

the reference n r 49 res nt rtlo
the identifigatiasnis IffPfﬁ&’g% Aftgrmingg, 813014@1 arg%ﬁlgﬁ hdfchine of the
fingefi drdal weﬁé'@éogﬂiﬂ@%eﬁﬁs 3B5cdivﬁi?ﬁfml\blldser 1ftﬂhe ts/ecﬁngbrprmt
ngerplnt rme42|sota|nﬁfd0ﬁb_ tt%ef'rn%nrestnct
imagexparefigdantigalgrb RALES HPHSGTIICAROR F L f‘tr%g P
usagé){glf fh? Qelfrﬁlﬁacitdetlice g6 bt 'oﬂIy theREE chib. usb or pfevent 1ﬁf0rmiatlm that the

i nger noves in random direction at a random
user mtesldamgqtmt fr@m leakiingi “r?gdetVFF@ transparent nenber 21,

t hegibi BQ§ p(ﬁhﬁﬁm' iBSeating Asauwtirebfdepeinthgdevite bberding to a
set” ¢ycle. his case, .the novenent direction of the
secorid mgbrvdnz@nﬁ @f tb?)]@i@&qnf BVEBi9hat of the 30 fingerprint

| MRge, g@ﬁ Reasitdedrb Q%thp?']ﬂ@@s A pﬁﬂﬁftf,ﬂ lolf Milght emdsg means and

Fngeapront b, mFRDD REACBRIhAVAB Eng. Wbl ee o TP UHEY of

ﬁnge'ti[ﬁ% ulfnlng GRIRE b, b @ﬂﬁ%ﬁb% plalenty &&ing&iﬁrhlt ihages aepending

tua I mage space

the reco
on a(pmﬁ@mmmedmclp YeBY, §mp- ¢ @@pgtpg nfv?lﬂb]élgp?,l \ﬁli_lmlaqatﬁg éfégerprmt
acqu\ﬁdn{ré‘I Fx%l Mﬁ’éq‘%‘urgé Bﬂ@ﬁﬁgérﬁﬁnﬁﬁlag%g evérppeld ih nhd penting device

pace 29 and then det.erm nes
of Figleht ¢ach caft %grpluuabweof fingerppnd GRS gaepns 24-1, 2, 3 acq““es a

ek le in th
TR S e g

pointing deviongel Bis TRt BecRnbrh JonEs fomdgtine 3 ligh
emltﬁg\g'ﬁ#efa Y ?%earndlsf fifdeBorittRchiiAse iR L4- 1,|2189 es are

but’ refuses’ user certificatio

r esig. 7 is paliagean idusiralipg f Pregess gRPIng ?Wﬁegplp%trlmaﬁge dcquired
fron‘gl%?é a9 df tﬁﬁ% I?th/ adgBingSREans 20-1Y2€3 Shiovit RMERL6.

rmatron t 5 user |Ptendsto proaéq g |
| ealimg shawa (ebepesss ofquiens & NREAPHEEAEF PT U 2D i pixels
w1tha3 %ﬁfcgﬁﬁ%ﬁuﬁ rrg‘;’]ﬁr%‘%i'ﬂi‘fn't REqEEHE GReaAS Qlﬁﬂdhétg a&cpm‘&lng a fingerprint

t present i nventi on. i
1ma@ havingg diaei(2leoubflOfiy. 10@ RIBEIPY Feguyed | U5F, {eiCP%ﬂlH?n using the

d fip eV@El'ldW @6 Gltigkiphit irRagesof 20 x
ﬁngﬁ%ogl% %rﬁ% 6]11 {T?@Qszoaﬁlﬁlels % s He(ﬂig tﬁﬂi@ll ! @gi:So >
20 pelksi a@l@rrpdlhﬂ ﬂ@cﬁme\mm@ mﬁegzmns 34-1 Lc'{fﬂ %YdéPg on the
prex%&?f skt %fﬁ/&é fFlgg% RhbRs theBE6Sess! %@Qﬁ@ﬁpﬁ@ ¢he @ingerprint images

ter cycle at every ti.me. aris V¥{6b><100
shoann Fig. Tahtorsspdnding tadesgsiont of ﬂ&‘caﬁiua nﬁéﬁ 0@40
1Xeeingres one fingerprint inmge at every cycle in the
P poi nting device of Fig. 3, each of he I rfjjéjt gf .
f i ng&When thetmappins perys AEBIGS7 264Q°1npaze ﬂa@tj’uf’ & § the mapping
proéésg gg F% Is1ha cﬂsmeﬁncg‘%rﬂﬂi‘ﬁtlm@g@ﬁdé]lﬁlﬁe& by ety immga rthe Wittual image

at ever

spacie0) olspordig gn B SFi gycie VIHI<LU6 &f 3t AEFE: RATRGPHAL images
acqgl’?%d %eev&ﬁﬂfﬁ‘ﬁé & 08 vitdal BiMge spRict2d RPeRidEA En 2§rék1,et62mnﬁ:d cycle.

rint acquiring nmeans 24-1, 2, . 3.
Referring top Figs. 7a g.nd 7hb, gthe fingerprint acquiring means 24-1, 2, 3

::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
fingerprint images acquired fromthe plurality of

WO povgeo2orT nt acquiring nmeans 24-1, 2, 3 shown PEI/ER004/001602
6. Fig. 7 shows the process of acquiring a fingerprint
i mge of about 20 x 20 pixels 20 with 3

m crom ni at u1fr| zed finger prl nt acquiring neans and then
acquiring a fingerprint vin 4 bout
first fiQEErxintogage 66t 8 i ddgi TR %nggreprf%&aﬁja atsefb‘% oéjor‘isg} The
mapp&}%emﬁgﬁsn% hﬁbk e ﬁfé@%g%nﬁbﬁhﬁge%t %130 aps;peeifﬁ: loBitipn of the
ows the fingerprint inmage

virtuad dopage amcm29t hElere, HigehTst ﬁﬁ%er%f?:f&d}nragﬁ éérfsela]ﬁé)e eﬁr*’%ﬁy appgd at
the c%ﬁ&%@%ﬁﬂl ﬁﬂ“a%g sPAc@VOOUTh¥re8fér, théetrRrerpring ac@bnﬁg‘lmmms 24-

rocess he f
1, 2, Brochbis 3 Fnestrint Jpoisa (HORD SPBURHTOHSES1ooL R 91 he DA Cing
| lirﬁge %%fe‘ﬁs?tg }Sglntlgﬁrdétlﬁgomeﬁisx ek SextWen at Neastreqapi by more

focess o i's conpared \g{th t hat of Fi

characrwp\pimgomp;r(@u@bgr 9 ﬁpmgthe §eqpél6 ngReprEt Hﬁ%%epﬁeit ﬁg z}nrqasécges the
charag{:eglléﬁé %%nﬂg 11? Vtﬁé Yndrhéf§ nBardsh®6.Vi The!@hoveiREE de®pidie nitans 27

e set cycle V\,hlle tht of Fi
calcmateugésplacment datgediradioncadi digtgnece) Wv?rpﬁ]& 1pﬁ)rlglﬁ€on of the
first i % tqu@lllt 1&5?9 Set 1 2mné tl?egséésm ﬂﬁgéiﬁm@trinﬁgé s€dt ermiie désplacement

erring to Figs. 7a_and 7 he_fingerprint
data avycdledlaigd rhvats szmﬂlmetlzod Fescibath B aFﬁ%o Us| ‘;}h“-‘aE%HP‘BE mjcans 28
map% RAEL ﬁﬁgeiﬁ:ﬂg %a@; sef §2%n 28t aBbxetsirdshordifig to the displacement
ngerprint. i'mage set 61) at a timng,. Jo. Next
data odaM@de rhiys thiec nmpm@ntesl@tﬁ%t&gi MfaRears ﬂ:érleeWP%tgso%etratlon is
repe:%tg(ﬂgﬁ) 11118n e(f)ﬁntﬁ%eewﬁ(h@'éﬁgBﬁﬂieﬁﬁép@e@‘ﬂhgélﬁnﬁf mmgta Rets 61, 62, .

gerprint inmage set , store
n beeomhesa sieel rezmapém Byer §@q0§nﬁ§18nnih§t 1Sn ﬁézen‘&frh? y “H’é‘gﬁ’%age Space

I
2. o RO BT B o st bt e
can bebbi@ined rwith g plyralityref fingerprmt elglé%qseeg?\é{\ ngsa gp%u: &126 eHere

the ?e%&tlcf Jingd: ?mt %Qgé B¢t FRAFukB fRReprid? eirrfalgéSSbbtamed from the 3

I'ngerpri I mage set 61 in f |
ﬁngupnnmiqummgee@p 3é4d. 293 bm@?nas ﬁpgglg?flrfgf ag’?%ﬁ%m%ﬂttlmeerl'To
after ngglgltl%ﬁtof% firdt ﬁ’ﬁ% Ay RpRed at  t he Cent er of

t4 ual 1'mage space 29 Thereafter

fi ntferg rasrdesgmbgm inj IHg. feXken she @ngerpgnf gn%eqiﬁtsr acqyired at the

curr&itn Cl(p AL, B CHh ﬁﬁae%}ﬂﬂtl f1hﬁ§§ rpatdt2o) mage p‘r@fer&l’ﬁ) to map
next tirmng Ti. Thecaracterlstlc
chareotbmsimt poigtsnwaihet 2 Epagxqfr charactegistic points of dh eoginﬁgp]émt image set
acqq,lrea a%?ltiere El%x?éﬂt %ﬁﬁg n’iﬁgsbé ﬁiﬂ)@ﬁﬁ)geds t%%)t%l etfslﬁzﬁhfé dherasReidticlpoints of the
ﬁngeﬂpanﬁ@@elasqulloedpﬁé‘thﬂme‘flﬂu&%@ Srenory nmeans 26. The
%@?n&ec% e A5 28§ agtenfﬁ%d? Uid@h@ﬁca‘ﬂlloﬁp|b§10 eompiring the

data (dire c? di st ance) qp
previofsty registend @Mgcmnttml&ger\gﬁh Fh%@b?lﬁ mﬁﬁrnr%é@a%ee{na%aed in the
virt li]qm%lgee e}?{@:‘é %y GE rfﬁfgblg)hn't IRYE §8d a@2mappRe in the entire virtual

data are cal cul ated by the sane

1mag@spmeb2&d |’Eheﬁ1690gnzzlngrn@apmég|q§§1 F?éé?}gse’é gvh%tsgm:“qvﬂ etd ngerprint
ima e?sca(%g %ek{lgﬁﬁel;lﬂ rréfﬂ%eﬁ'tﬁ@l%r s&tifibdidnfh&cat i ons

to e displacenent data calculated_b
t he Mmzminht tl@pemtln& giem@a nASCOIAIngr iRy aﬁa%l?qqlémslgt g#}%nresent
inveﬁgégn éa%fr%ng% rp\én{f&r ah rﬁﬁgvéfﬁ@ﬂtloft ﬁﬁ%gﬁ}ﬂ{tﬁnﬂgéﬁ abduitedefrom the

rint inage sets
finger surface. The pomtlng process in the pomtmg 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
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15 n becones a size required in user recognition, that
is, the size of the virtual imge space 29. As a
w0 e®al0207t he fingerprint inmage having a | ar ge BCEER2004/001602

required in the user recognition can be obtained wth
a plurality of fingerprint imges each having a snall
size. Here, the second fingerprint inage set 62
i ncludes fingerprint inages obtajned fron1the4% .

mearfsi Mg angrthatmeyeant detpchpzmacapy. 2/ are the game3y dggeriped above.

Howglqu Sheh o4 ﬁfi‘) an?dﬁfn%ﬁ&ﬁ n§ %eﬁbﬁﬁed-rlthgoopeif&m@f in%ﬁns 31 receives

UISItIO first fi n erprlnt I mage

dlsplammnt datachsderasésistio peint, ofFISRFAIHT {1829 O fRIEHIHE Hiegrrt image sets
calcdlﬁgc?ﬁq ﬁl%trﬁ H&Qmﬁ% h&Bis 2¢U£ﬁ@&t1aqyteé g dﬁéﬁldﬁ%@ﬂ&ddlstance
e Vit rrage

pace 29, it is pref%abl ma
where e pmn‘er lsstplmomlm mogitor s the dasplaceprentdpiz-ac I@F F%??

in FigO! WnEs & rattlF{g rfléaﬁ]lg %rl pd'alcmatés@ggsu%ﬁtdlre@ﬁ&ﬂ e Qiesﬁé&dlstance
ur’re {° be superposed with that of

whelcehﬁieapdne’retrstm ©p pmvnt s Hefe, taidougts the qapyeptenhidefentipe means 27
calc@e)t%y d{ gﬁc rHaa dﬁé&ﬁﬁ'cﬁﬁﬁct@ﬁ&i@poﬂt@ DMERE Q&jﬂlﬁrédi Tt image,

tif
dispjaceneén ldalawan &g |dg'pgtb|e@allc§q?ai[gc§$&'ﬁh idpgital Wﬁgg@gw& ifags datghol e
fi naﬁe R % At ﬂév[fr%ﬁgrt DRI érm finBErpri¥it FdcUghitibABER eSACGLpointing

I nger print sets are mapped in. the

dev1e¢mac0fdmg torthalfirstionthgeseepd %@leqfﬁ of theasgiFnG NeRtifans
30 certy i8S @ 1u¢§8b?)/‘@%é?ttﬁ@goﬁﬂﬁﬁg fibvie8 i PmitilizeBOS801), each of

I mages are I fuses the user
the ﬁngerprfm caquinng > ifeanotd, 208 aivh poqaires B &I ERgeEPTHY Inage of 20 x

20 p(% rcﬁ {S%'ng tI‘?eranﬁ&pﬁng tpﬁﬁﬁ‘ﬁty%ff ?@rpﬁ'h@ 8&{Mring ﬁ&ﬁﬁtlmﬂ 2,3 are

pornter w novenen fingerp rlg, %
usechmphlowadnfﬁlgrﬁ thhrepointing)éeViea fanASEUITTA @h]aélﬂtmq g gerpriiit images

(ﬁné) :15]?1"(1:11 Sn%ak@ ﬁggt ROsahs Aghede s%ereélﬁt dRRGIJHRRE i of the fingerprint

operations o ght emtting neans
1ma§e2acqutred ﬁoghthegamemvm@lgemg awmw &egns af sYgHF tme At about 20

<R RS R e i AR LT s s e

by cBﬁI’fbllﬁRQ(ﬂML@ﬂiﬁ@@f fingerarist azaulalna mas8sS-npvenent detecting
neaﬁshg a%c?eﬁsﬁg GHE e)‘?t?acqﬁé ChiRRI29RQYGets ATOMBM Edne or more

nction 1s”perforned, the og%gratl ng
chamtanstuspomtscﬁromem rd fingerprid rigtaee @agEIenby: Hgr ARgesRd {acquiring

f f
medp el °t AREHEleL Do ShERER o poih a3 MR th ot ARG 26 (8500
cal dNdxatths naambm&mba@rﬂ&mdpsaﬂmrgﬁag@gngt RpREE dn g]ppewrtual image
spatge%dqwﬁﬁ. ﬂesexttr%cfgﬁ\éﬁar%&eﬁstMHtQ sgis.h the displ acement

4, the operatin
mearEhe3tbcagtiziog aness 30ddsitifisd veetss the sizard the abse; Bggerprint

1matgglﬁ g‘}aﬁg%cf“ in tﬂ? 9{@ eﬂx?agﬁ gbz@e%@ HeSorh6s SioubI§rs8t sizd (SBO6KIN Here,

g neans 27/ calcul atés
the Gétsyiieacpresertts tetrinihnti. sideeawires ipstsperaspsHien. of Thahis, although

o< GFFUEH ) SAISSHE Moy 2

2, Jdisdsahe di@e B gbOLB 20sx< 20 pixels, theasize 9fj the ggppﬁtgm@ge is sufficient to
obt%li}n Fi{elrlp{nfgﬁa?%ﬁ'otf'ﬁ?@erﬁﬁﬂﬁ%%?eé BuBinRGibBlch@ obl8Y ifBrmation

cond enbodi nent of the
for ﬁlBﬁS&DtbgﬂlﬂME nt Tho is, | the Mingsrpsiat imegepal 20 0530 Pyxeky tsequfﬁcwnt to

obtgnqem \pelrr{]et L AR Feof e 'f'ﬁgéﬂpﬁhf aRshe( B804 fing &Mt Mage of about
100 x 100 pixels is required for user recognition through the fingerprint image. As a

result, the set size of the fingerprint image is about 100 x 100 pixels, which is the size of

the virtual image space 29.
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the fingerprint acquiring neans 24, 24-1, 2, 3

acquires n (n=1)th fingerprint imge of 20 x 20
W@Roosls20(5803) . Here, when the plurality of fiPQEKRRI0ADN01602

acquiring neans 24-1, 2, 3 are 15 used as shown in

Fig. 6, the pointing device can acquire a plurality of

fingerprint images (fingerprint inmge set) at the

same time. As a result, although th ze. of 29 ]

fi ifybe pize of theiwhgle ﬁas%mnnfelaﬂag? m?PP?ﬁﬁmr é% 25’&}‘? \?éage Space 2718

dilJ 1R 3N Shbiz@ YLy viitual imag@bgust 290in the
smallellglgﬁﬁ&rxﬂ ?\'71095‘1%@&{ 1%11196 SI ze ole e g ViR the %tb@ﬁ

step S80I 2 evdrlableeﬂléﬁ yinereaedc by, np, n%%m%r‘??%? are
u f & 1480 aTH&“ fi ﬂlgwpﬁfﬁaﬁﬁa 2Qcdlifing process

Contlé Ousgc{ggfﬁl{nstgl Eégggu nt Q{axtmr acti ng ‘means ﬁ §|‘ q—t s. at

contimeasitibthe se ofthaewhelsingemsnt §17&e RN flgmjgse space

gi-acquired by the fingerprint
29re%(glegﬁ{eq)rréﬁ6w 1.24 24-1, 2, .3, and stares th

chaWaet Sissreicd thewhole fingermint irapgsr5apRed e ﬂ%"l(téglolar)age space
29 re'a}ﬁhes 'the Er%t @9@'3@951 ﬂ{]ﬁle?sgepm EH%efeébénhﬂﬁlgE h&ﬁhQBO extracts at

rtu ig space2 wth t din th
least @xt roaamcafd chiraetaxster P@ltltsc ?I@lt () erp% ﬂmge mapped in the

T pciete n| ? 30 identifies whether the size of

v u?]hlgj Egergrl nt image mapped in the vi % !
i melblee sermgmzm theeiB8 eOMIESS BRARGIOEEC ROIDIS € @t?e)ﬂevmus y

reglsFE%cF ﬁn%%'gﬁ tsﬁaﬁa | 8h HERE ST SvhbRefifddipriittMngige @xtracted in the

n ‘us r recognition. That is, although each
step SB@B;]@SB()?) nt image acquired fromthe respective

finggl pﬂ'e&%uthﬁg uﬁi'éélg% W%&nﬁﬂws 2¢méther Zhe 3015@50’[&@0 points

si ze of pi xel's, the size_ of

th
compiredyén pird step iSFAYare @@Gﬁ*ﬂl i mit (S8 H0)360% B]E‘%F‘??Oﬁ%'@’é]ﬁelﬁ?ans 30
certlgnf oF NRL, 99 el &15&9%?1@15& oihtSBGE Sidetical NGSM 1) Wuentefilses user

&l A°T'nformati on ser recognition. That is, the
certificatperipnot(8812yage of 20 x 20 pixels is sufficient to

obt ?wgveﬁ:ﬂfed' 50 TRk '1@ﬁht1‘a’fm% B % HoB&8 rdithsping B d@gerprint
but T & i'ngerprint g abou 0O x 100 pixels is
nnageaqwmlewhlﬁmagaﬁpece (’%@ pwi KiBoh t hrough the fingerprint

tm, b dpBeifiti1p@gioArdfMhe virtual
ggStf St ?'ﬁ%yghnt %Jg%e%IEX eﬁgé@ i a [ s1 the size o? v
1ma%s11ahe 29|(St90|19)l Hesgycthe rfg@teﬁrmrprgm 1@*@9@@‘5#’ PESspt image set) is

prefera {aKRZ I%%’ %19‘591(]5 le%er J)if thE bﬁ‘[u%i ﬁﬁag@fs ddagowhol e

he virtual i "ﬁpﬁf e%
|s Sitvenh, IvehentthaﬂeCDhé ﬁpg@wnmasgeg%@bt@mg«éby ingegpriy ﬁgqumng

meags ég’r ?1 1 563 Vi e Al ge tlf?oﬁ\@»@erﬁ&lt deﬂschﬁg méaheR7 38 ves the

b1& n'is 1ncreas 2 nd_t hen ¢
secdnidrfggemprinhima grd §2e2)do @alc‘g]@tﬁdlmlwgep %@. 1ﬁé1&ce(a§é61§ectlon) 0

Here, th d
o S0 Rl PREHIS 1 I b e e er
ﬁnglerlmge ummmaesdm fmgekpyingi mnaggmh’c wg a% é)rec%gerp)é%f‘gh’@gle interval

dep?q ) e\#{oggﬁeﬁft ¥Ghe ﬁhga'gnwe@h%hﬁsﬁéoé&eﬁf ddthef VH&OJ‘[@) S903 are

he virtual | mag g éa
calcﬁ&tecb‘aﬂh amvlemenbmémmﬁmgn}ﬂf dlesy charaseristic PRENS P hegEppfingerprint

th g h
5 SEOBELL PO HRRE Bk "5 s, b angnss s
secordnfagerpppennige he coIr}:Smndmgailocraﬁ@*g@f stbﬁcvért?% ]('%@98?306 29

depending on the displacement data calculated 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 image
wowak/oedose of the whole fingerprint i mage extPEKRAOH001602

the step S808 (S809). The recogni zi ng neans 30

det erm nes whet her the characteristic points 15

conpared in the step S808 are identical or not (S810),

and the recogni zing nmeans 3Q certifies a user if -
reaches theaprewionslyset pae-nibat igy the $850f &g Vl(%ll‘iljlagsbﬁpa?ee?%zg%os

go0g}iser certification if not (S812). Fig. 9 is a
etailed flow chart |IIustrat|ng t

h
mapi shyva in |Fﬁ%se§ﬁiﬂf-1 & mg%@@t R8es Q,f‘e or o$§ K %,Q é)éxeéi)%lccgéured n
times( (?@gt?&né Bn El‘legset &ycléQrd é}ﬂﬁﬁesm’éﬂ %tﬁlarlifgefﬂnwmt imbge to have a

in a SpeCI cat i | riye
sz Foumtjed Spaver FEOEBOL) forHBERS (PO A0 o AldRs ny The image
havnlﬁ? %12‘3%6#&5&%“&'& PleobBOE cafbe obfainddl 8f Syratkdsizinmfingetprint
ter of the virtual i mage space. 29.. Then,
1mag¢mMutrhté iseagh teratipm gied theird ?laﬁlYﬁa@'@V?@mﬁ BRATAEPhy t he
& 14 JISrht ﬂ@\g QHAt IR traliRAR ?ro%éss o@"boﬁtrolﬁn%a pofhtéri@ a pointing
nex cyc he novenent detecting nmeans 27 receives
dev1¢elwc01ﬁﬁlgste¢hﬂme$qnhg)é’ﬁ>{iﬁqfht i mage (S902) to calcul ate
di Sﬂlt}%cﬁﬁ%? b0 WticBed G BleaRGsREH niinking L1 @900, théa™ ﬁngerpnnt
gérprint

imasriaqbiairn0%) e HeEeprEhe- QI HydAph Pnb S Hge | Thep, the
(n+15ﬂ‘ ?%g&gflhﬁgn%gmg S bRlh Gﬁ%é’\ﬁh%’erﬁnﬁ’tr ﬁﬁlﬁirﬁfgniheﬁﬁ 24 -1, 2, 3

i ng on nobvenen the fi ng%e 27
depeTittimg dits theaprsvinmslydset £vetfe (HO03L e plhsomevepen ?CPBE Apeaps

calcd\%tte%1 Eﬂm%gf@ 5 P}d%ﬁ’l‘éﬁaﬁérﬁ MOh™h Higerphia 1%%@ td e I(16,‘+ PBifinigsrprint

nger pri nt i mage an

image thyeieprisnlactmenl lataTSUPRA | GE HREORESRAARY S pORS!es goordinate
Valu{;'gSl gfstthg E}%mt%%ll‘gﬁ] dis Iagaﬁ&ﬁ rdaft tﬂam ﬁlrbého'ﬁ Hardigspendimngvement

rtual image sp Hﬁpendl ng on
(S1006k dVs{tl apmeessor ! Gt shown L oBbiBEN B@lfthtt go s'31 moves
the g 'ﬁ?e?téo?ﬁ% oﬁ;]B%ﬁ 1%6%7 thel cQ@cQé])nateIr\%llie's n&eﬂiéfthter calculated by the

di spl acenent data cal cul ation and the
opera'ﬂmg)mngns H5Sdpedlat i on are continuously performed n
1326 408, thEBoAk Aetic® aRpP biphiralityRgeingerprint
15 ToDbal oS RO Bahak 2k regchgé\h e t
1magnseaa|cb Uheiingsesize isutable Her poigter ioqatrel snd agauirRg byj tbe figerprin

( hoyws éuitabled®r uerakebgniti
acqlﬁrmg %{eg?%?’i% 1??1?%& 0 &gég%?ﬁ‘@ x 20 |axgl s gc}égll red

As aestli, ths uste pm@nm@n@nd theepesater gguiral can be §1§«‘4ﬂ ligaeq

t ne%lgd éﬁflg IJiIRg izm éeﬁﬁﬂe to have a si ze
WI}}O er re ognl Ion, for example, about 100,.X
1oo F}Dg Xdl 5.2 dingrapmiljetrEng hgtr‘ﬂ%’éfeé?fzaep‘?lé% 3 Nacq ?10085,‘1:}?% to a

th1r<$ 8&% hp{ftﬁé‘ 06t MRleAtingd by synthesizing

es acquired in each | ocati.on !
themherlmlmmg/éemeﬁ&mg 1 hrempasesoh light gmitting Déeaéls 2o\ light

gattERE bndabb 951 BhLAif R40AAZ Ol 2ah TEkAG RepgiiAhgnt 100

and a pomtmg control unit 200.

ergormed

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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device according to the present invention. 10 If the
finger 20 touches on the transparent nenber 21

W@ 30801077 t he nth fingerprint image is obtai nedI/BR2604801602
fingerprint acquiring neans 24, 24-1, 2, 3 (S1002).
Then, the (n+l)th fingerprint inmage is obtained by
the fingerprint acquiring nmeans 24, 24-1, 2, 3

d
charsp B O DREE T e S e Saient SERpHEe Hegpd B8 pmd the
operSIMSCHRALs 89,04Ad! &tﬂn;fﬁdﬂng artmspuremt mebinbee?2 ONIteheE a(ﬂnge)r tshrface
flngerprlnt 15 enen

touches) g fromh dhey é&g‘f—ngﬂb aﬁcﬂﬁﬂgg g}ieagﬁg oor ? fpd distance.

Mor?/ ﬁ%&&&b@f the pBinbaf Aeeite of Fig. di wémmyamumm m,a pmm terminal
directi on and di stance of novenent (S1005). Next, a
devigh ocessor (not shown) combined with the operating

neags tlf%llt)J{HtY 185 devife 0P B t1qr mnrtas Feidi 0O towched ehe transparent
coor di nates val ues of t ter alcu%ateg ey
mempse? bt the é{gh‘feeaﬂ%tlrglmegls 1ts g)ht to, ]%e[ﬁug th[ i rkgeb gO The

li ght‘?bnﬁﬂﬁlg%eéng 22 Rdi1idds B 1ed & \one @ r FRPS 1i ghtpintittﬁigl duyde@ f(abbreviated as
o fingerprint inmages each having a size suitable for
LERG)-nter control and acquired by the fingerprint

acqghl iigt %& g%ear%4231c&1d%nseanfghea@fmméa fmm hiae eur&ce of the
size suitable for use

I M N TR T SR

comMIMptiRN&BHP Y caR Ve hREdRAhe Wght’f’ga(tmﬁmglnﬁ@nQQ?:f i nger pri nt
recogni zi ng sensor. 25 Fi zél IS a di.agr
f

il dk prﬂmgeﬁgmé aSAVIGAL JRER awnmslan gnggypl&t image of a finger

surfAeCRk ‘ébﬁtﬁ)lh% a polriér Witk Hﬁtdmeﬁsedfthﬁdilgh phicBgitt gathering means
I nvention

poi nt f Fi
23. | Tgpfingprtins %@uwlgﬁ%elagg giglil“i%g‘ﬁ e g5 ‘f%‘?é”%i{hig%ndmsed

by t?xg fé gﬂﬂ SAREHLY nREAUDS iR JTBi@fal Bﬂgerp’ﬂritl ingge po iobtain a ﬁngerprmt

izing unit_100 _and t
o0 1 N o 0 TSGR b 0L e 2
acqlﬁg(f;l% Ao 3 pldpfesBit BlsiZRFbquael iif the 1f§€ﬁﬂé80g’iﬁt1@:ﬂd ’J&lat 1s the size of

gni zi ng neans 36, and t he i nti.n
M >oN(piEelppeniressats & Sizq RSO uﬁeﬁé&i 98‘? en n%ﬁ? &‘ﬁ‘%t image by
usi theaﬁ%‘fﬁ‘ﬁﬁnﬁna%gt&ﬁﬁiré@ offBafisge. B&Wﬁn@ipﬂmeaaﬁmmg means 34

Her e, the point
nclogsaicadat oyt By ABoe Foe ) GRSt o Bovitedus

“CI§f?1”Hfé 3fran B%dh%tlﬁ‘ﬁen@féﬁhlly‘shol‘!@ﬁe |tH§|ﬁi£§eﬁgirﬁ ha&:qhirg]lgt means 34

22, the | h
acquimes ﬂngq:gmnfg grggg?ers] 3}@ @hﬁ prpwguﬁ% éﬁ‘rscygﬁ;t t?ﬁg ?’%ggnr%ags acquirmg means
34 RUPRPRAAET 1P b 5iBBRAORY: @Rl Bort a1 b @bt fand &hdZCISdeirtacqumng a

extracting neans 35, th
larggnféngeﬁ@mtgg@ggtqf n:g'erh@laﬁg %Verre L get elgtélzs?](g ;ﬁa’tﬂls way, as the

ﬁngte R Lﬁﬁﬁ nREReIs Rt uMQé&gﬁltfdnnﬂﬁrCIS%ﬁ de @sed whichasquires a
art he fingerprint acquirin 4 at
ingerRsif 9AEA PAENEATASION HECS 906 Yﬁ?fé&ﬂ%%ggﬂﬁ“% i Pl dp 409 x 400
plxgg\” ?x%ccf}thnglyg thd LsideS of lJth& efmgérﬂiﬁiﬂ nhede i 4o a1r¢lb iblyathleefingerprint
device. In E nt|n devi c

acqmmlg mépas Bt g the thind p@be%n the p g\‘ﬁ:&p fon is cﬁff%reng' ébm that
of the fingerprint image acquired by the fingerprint acquiring means 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
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menber 21, the light emtting neans 22 emts light to
the surface of the finger 20. The |ight emtting
wWore@s®0227 i ncl udes at | east one or nore |ight BOA/KR2099/001602
di odes (abbreviated as "LED'). 10 The |ight gathering
means 23 condenses |ight reflected fromthe surface of
It'hehtfl nger 20 after the light is emtted fromthe
light emtting neans 22 to the f.inger. 20. .
acquigipg i meanscihie SORNFTIHe iR d digatal ﬁé‘g%PBH 9@%@% 8y ?‘ﬁramﬁlngerp“m
acquiﬁﬁ? NSeafS 34 ThSudt ABSLPritnags dequidition iBansindsushcperforewd at a
~a ringerprint_image of a finger surface for
rapidspeadrasl 4 WA 2&1Spoi nter with |ight condensed through the
|1 offe ﬁﬁg&ﬁghﬁ GedBEAE 15t 200 Ihechi dgesdesit points from the

acquirin ans 34 converts, th nal fi ' :

e b emand Fogn PomieruRet SR RS B el

diffefth@hbaA tPglt' JY9RE Bhb&hribtREEirhS ntdha B, adfpemonnt usdr recognition
i'mage of M x N prxels. Here, the size of Mx N %i xel s.

by ceroparingedicisytrasied chargeiemsticrRoints SGth HioRg Of i Rreypusly Tegistered

ﬁngegl:ggr;ﬁ'teﬁﬁége.s aTRé ZBndeRftH " R (')\%rﬁ_zihg euMs E100r @efgally | mpares the

s, the sizeof M I e, .
extrapted pbafaotenistic pewis WEBdgeRet 9o gﬁe‘?lwg?ﬂes ?ftfa& if’n??tggﬁ!f’ﬁ‘g‘b gmage
one il)%ﬂ%ge lt!ﬁl'légg?érh&cgﬁ(ﬂg_eﬂﬁf i)t th BERREA Ubéspditiaepiocess. for user
‘The Tingerprint acquiring nmeans 34 includes an .
certifigationals B d.ahyr speiing &3 TNEEPER dgpags PRy geé(tractmg
char:?c%lﬁgﬁ ?RSQI?(? kﬁ(ﬁﬁ‘( iR fdeRed find @rﬂit AN goeRlddn@@tbaring the extracted
wo-dimensional ly. Here, the fingerprint_ acqui ri.lr}%
charammsgc Fpintg oWl 1t equnt@g rH!i?Ylﬁ‘ESIY ﬁg@%greanﬂqg? rint intage. More
vl C . [ Jofti fd d.
i RO SR T
The @a\gcr@e,nt mgglglﬁgn @nis 08 cogwEise § g;hgrag‘rgnptg:r B extracting means
35 fol rl%ﬁra?ﬁﬂ%]tchhrg&gﬁstﬁzf pOME frRRPYhe hOGhired1BAg@p@ Smage and the
used. Tnihi's way, as the fingerprint acquirin ans . ..
recoeizingrmensr 3 EORATAATISTE DEHSCTFSOgRO &Y SR HE far s teristic
. acqui kes - ' | irl aih. Vathi ] d by th
ponfE, Ayt ch OB mATOIIe e B0 e
charpq;tmt&pémdwtrgﬁﬁ?1}1931!9?3@ size of the fingerprint inmage
acq it RSl IO ddiacts AR HeFri | B4 whixelse(M, N
thi %Egn{)o r(rzer]ttr _o‘%}gfzhe pregtgnfﬂi}gr?f/ﬂent :rgﬁ@l}g di ffglre te(M
> mf m)olorn ize: fiagerprintimess pesaed fiom the ARgePEEL MBI Y4 5’4 n an
ope%é@%ﬁ:&@%h@itg%?&ﬁ U5 NEatBRRS Afe@brihh CecbifigingOinit 160 to detect

_ Il ment of the present invention. The |ight.
movgeteef dnfedmetiom athéhd ifGEETPER} (11288 nedsPoSLNg ShPiPb i 200

calclgﬂtets spIilhB0E dal witll8nd 81888 Advembl @dhRabrdnd calculates a

~dependi'ng on patterns of the finger 20 urf?c .. Jhe

dlre]gmcgmnd pafistaneedhare dhe poiaten 3t FOMOYE MIHE B %’1??&64 E’ﬁ@%?emem
or a L.n: i r i iox i :

datat. hrﬁfe%alﬁg,e%% Sﬁuftﬁ]l SAMQET R PDO agdlets IM@vedtentEafosmadon of

oug t therin 23.
chafantetibtec ppmifepp rthmﬁ%gqpri@ngqggggg% gglyl;la;l;:rs], edigpqgcse%e%? Eigt%dof the
charg%gﬁgtﬁzg&ﬂ{s%?) no 88 CH4 thbvign MR aiTsrmdftions TB8y6intig control unit
into a digrtal fingerprint image by the fingerprint..
200amiplatentiemeayrmad dirspiian Adndspeq B themeguen IR o the
dispggceﬁj%ﬂﬁ%ﬂy?i"ﬁ*!e%h&%[ﬂfeﬁgtf%iﬂﬁ_ a rapid speed on a tine
X1'S. e tingerprint recognizing unjt. 100 efXLratCt s _
c harBetpeintitg enpol wiit29G eiaciia fingerprint image of about 20 x 20 pixels

from the fingerprint image acquired in the previous 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 extracts fingerprint images 800~1200 times about
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5 fingerprint imge acquired fromthe fingerprint
acquiring neans 34 in an operating cycle different
wo e@s0odoat of the fingerprint acquiring nmeans BAT/KR2@4/001602
perfornms a user recognition by conparing the
extracted characteristic points with those of the
previously registered fingerprint image. The
fingerprint ni.zi.ng unit_ 100 g |1y conpares
per (SHRDhde, P AEAIGHAIER AHiSRIpCE Mt datg o b, fIpPErpYpls mage (etacted
depdhﬂmgldhuﬁéyoﬁ@gbﬁdlﬁgeﬁcléI ngerprint imge 10 one tO
thre er second. That s, the fingerprin

recd ?n 1?%?‘11’ toterognizgie yak 10Q ond; flag Rofpiig §°ntf01 unit 200

mdlﬂﬁﬁaflgfd&ﬁbté?;Yde{)@ﬁcﬁhg’ bAdifferéht bbBaBAPEYIMs, té@ﬁé&ﬁ/e@e fo perform the
second, extract characterlstlc p0|nts rom

user,Tekagnion or! Py qﬁtconwgcwragﬁa c bR P Wilg paser of the pointing

devieX borolLlle poitd MGt Fink6rpARi itfage Whé an&ﬁﬁﬁt 1‘%&0 gfBing unit 100
preV|o sly registered fingerprint

perfommst g F’&Pﬂnf [rertprcaten éﬁmn@w g1scx H@epﬁfwg@% afrihe pointing control

proce®CO0Y ti RBulk,StHREH fhgérgﬁﬁt @&mﬁwmﬁ %se@eﬁgdlcéh@ EEﬁonned during
fln erprlnt recognition uni t 00 conpri ses

navigpiieier Bepeinter ﬁ%\trﬁl ngwémaﬂ%o% Aimgerpgist lressagmzmg process.

ext FREihF@r, C Rl %ér@tﬁér&t bP tIROIRESpHAO %Jo%ﬁlzﬁfgq Whit ebe and the
i ngerprint image. a r ecOgni zi ng means 6 fo

POH’B@S P%"H?ﬂl Nt 2AR ai?s‘?tsgm@éid@ feteilon by conpari ng

Cha']?ﬁét&lﬁfaéfeh§tlc Rféﬁrﬂt &aﬁafcuﬁ@ endaheVIsOugtracty 8911848’ ®E or more
fingerprint inma t hose extracted by the

y
CharE‘H%t‘F%‘@thW% fiom fmgewr HB2gCh gCqritea At sseryzmlerﬁ@endmg on the

prevﬂﬁdsfjft s Lye RNt rmleséJ ehéra&&@sﬁ@xlsdlﬁ@tﬁcﬁdéd agféﬁgchl At qitd¥BOR of a
fromthe fingerprint

ﬁng?rﬁiaafél%&?cfafi'r@&tm éﬁﬁatwkerq ihﬁg@ﬂﬁ IS Separged or remirgl nmeans 34

i N ThRe ORDLBANN NS R dbhpaee '&haﬁa&t@fﬁﬁd“ dbin® ofhBe previously
fi n%er print recognjzing unit 100 to detect novenent

registeiFd (HEEPOR: BRAZEREIE these epiracied frpmghe cirpactgdstin poigt extracting
meafPBEN @) peiFhim 200 userleeiAltRd diRBiRcCIENHARM ALY tdT the two
t he detected novenent information, and calculates a 25
finggIPHRCHNAgSS-anlders Hiestesneizing dneans 36 1Bay mcddy 3 compaang means
(not \éhé\*ﬁn)t 3e c&abimitlg l%gal"'ihﬁﬁllnﬁﬁ(ﬁ{% locA&n@ractd®iie EM&UOH of the
oi nting con unit 200 detects novenent
acqwlrﬁfl ngeirTigh m@ﬁge @ﬁiatha@r%m@m eeisbreft Engwpripeimage or comparing
the fvi/d‘ gREabHAL 1ﬂ1£%evv1tﬁr@1a%{eﬁ§th@&)8§n %ﬁ@klﬁge&ﬁeﬂk fad &ﬁn%f:rpnnt
he characteristic paints depending o novenent
lmageﬁf oF A T$O8NIZINEe ISaPh BOnEeteBHRgsoidepifigationoef thel Bn fingerprint
imagded VillRME BB bartielB64dson and di stance of the pointer
corresponding to the 30 displacenent data of the
chalBe tesPERiEiNg MRFNAES PelRBN® HPR irprg S8 Bionrib Fhaspgterispig points of
the ﬁéﬁbﬁfﬂ Sregsttafeﬂgﬁﬁééﬁ-fgﬁ‘ﬁt infBE GO ideAROH twit tHosé ExaBl Srom the

fromt i ngerpri i mageé acquired in the previous

characleristig ppint c¥FACHHE 41588 db.<prelieardin ughtresogpition et
finggg ﬁﬁ%éi‘f)nxhtqﬁﬁl%e %ﬂﬁiacttﬁg'?nééﬁ& gﬂleﬁfrgc?s g'fﬁillg&lgﬁﬁt fRRe of m x n

coordin - di mensi

pixelgi(heres Mol %u%l g i H@eﬁwr@t tlmégqo@ﬁ MieN pigels gegrived from the

fingdtpi édgﬁlrﬂi oSRLACEHENt TRO sUatd m Th& f)ﬁbﬁt i &s&ﬁg‘tar QEe used in
unit 200 extracts fingerprint inmages 8001

poinigp sefirol gThpize 06206 Xclefvml:@ DOWiY @%ml m;sm pointing device
is suﬁﬁﬁéift‘ Gor tAOEnSALEH PR thF bt Aghat ﬁﬁ%ﬁ'ﬁﬁﬁ‘t image. The

qer print rmage extrac ependi ng on t
ﬁnge(ggql B8R g tragtiag aneans 37 extracts ﬁngerprmt images ranging from about 15

x 15 pixels to about 80 x 80 pixels. As a result, the fingerprint image extracting means

37 extracts a fingerprint image of about 20 x 20 pixels for the pointer control from the
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The fingerprint recognizing unit 100 and the pointing

control unit 200 individually operates dependi ng on
walpdobmexmmt operating cycles, respectively, to PEr/K&zeod/001602

the 5 user recognition and the pointer contro

operation. That is, while a user of the pointing

device controls the pointer with the fingerprint

i mge, the r |nt ecogn|2|ng unit 100 _ perforns
fingggPpH GBS Pﬁtag&%@ 100 <100 Bl aaaEed digm they dingRTpEiRt |apquiring

meaﬁ§ 34 s thOLsHr m@gﬁmhr OHereP HRGRASof thSuskdBipetrint ih8se is just an
fi ngg;]érf)hl nt certification is periodically perforned

A AL PEFHBr  tIhet Bbi teetcaubrd stie of MhoutN apixels is

prefél@ﬂlyt §9iaBle fo!r B BT 1REo i) tind 1 tRE cRIrRFES Size ¥ m x n pixels is
ei nafter, ﬁhe .0 eratlons of the fingerprint

Pref?ré@dgﬁkﬁt%t?lﬁﬁorl} ¢ POIRSHCUMEPIt he poi nting control unit

200 TRE aneRscent REEciifg d8dak 138 yaﬁﬁ»sc BRr 86484 oS trhévdRRinblof each
extractlng means. 35 extracts at east one or nore

finggIRERL AMEET SCABIEhiahiYent 4ma KePwdimgeopr et setnpde,  Here, the

movaRiHi rd%fécﬁﬁgr%@dhk’ 18 ReNBRRN HelPisOfhel 8ore® &V hWSIn¥nt of the
set. cycl e hese char acteri'stic E:t*l nts includes a

fingprapgt Wlthé‘ wPHeR Fstapation methed byjcaisalabing isplacagentadaia (direction
and |di&%fcé)36h Ciat- o1 BiE q)oh{w of ﬂﬂ:gﬁngeﬁ)rﬁﬁ RAkSdsedq@te RAGE set cycle.

recogni zi ng means npar es characteristic
MOdeF?fPBabbf thmww@em&?éwmg rf%?j‘inéit 38rdstpcts thgelepraeral mersggacnt of
the %%él‘phﬂtoﬁﬁag%xﬁi %%ﬁﬁtlﬁé Ql'i@p‘li&@m@ﬁaHQQ Lo biskrdcerRBkc Yoints of the

ractin nmeans pérformthe user recognition

fingerppigh d‘inﬁéeso ﬁcq%r@ﬁtmf {saeHoyaR.  Her: vibs dispesemsnt rdata of the

ﬁngéﬂﬁﬁﬁ?%maf&e%% cmlaﬁafeacw REELRENFBAGFenROt Waﬂc@céﬁ%ﬁ alrécuon on
npari ng nmeans 20 (not shown) for .conbi ni

n
Charaﬁﬁlawf?a&%tﬁ of te fingeaprigtgege pequizediin ﬂilwa"ffwgtcy@ﬁ f@rm those of

the fif@rprdRdiiabe deduidden e }51%V1bﬁ@9fc1@ndl“ﬁer}ﬁo%1§éﬂt @M%h}iatwn of the
regi stered fingerprint image or conpari

ﬁngﬁqpﬁabmgerﬁnd thﬁ@b%rawﬂmwcmta@%ﬁm@t incthg %m@rpmf Eqeopition as
wellOBs MR finpBpfihNEGRELAY ard TRPESancENBCIRC BGEHNEd M8 TRARent of
36 determnes identification of the two fingerprint
fingprivgige ampges handh diectshiphititn §f teadmgerpgintrimecogaition natg i differentiated
depéi‘ﬁﬁ&%rﬁfbv@?éﬁa@l&%aﬁcﬁéﬁ@ﬁc pAARLF bé eﬂrdctedchar acteristic
points of the previously registered fin egprlnt I mage
br e Lhelepermiing mghns 5% eeaiEsene vaanb dorPo i R dingerprint image from
the QﬁWeﬁféh? fdetdctifig PREMs 8%! i kD gdlgmaféfneﬁ? e, hid 3RBlates 2-

t he user recog ition if The Tingerprint | mag

dlm@%@tqn&h‘fqoﬁ@n%%f@( VY o it weﬁgecalonuan@ érsﬁﬁﬂuc?(mQVﬁ@gét @rgrerenwhere

the ﬁb1ﬁ1ter ﬁ'téﬂﬁlo%e Wiﬁlrtﬁe rd¥eivill AispceAentida@m the fingerprint
pi xel s acquired fromthe 30

f i ng“éﬁ Qpﬁrﬁtm&wansf Phip ernsrdlyzembmed Wity @ pofnting devige or with a
proce@%%saﬂp%pa&@sﬂ%@ e ?bﬁﬁng% cb.n ROL BIBE, GO ?}Jc@ksor Iﬂ?control

S| Z p1 Xe he p0|nter cont
the 1661’%@‘?% @f H@\noaéer o152 8P @f adisplpn Aeviprddpendas hithg coordinates

calchlﬁﬁg%nﬁfé &eneinghlanexyract a small fingerprint inmage.
fingéerprint image extracting nmeans 37 extracts

f i nab? PeIng dekige fcpaidiiedy anr enbasipant affhe presgntpinyention may
furttfe® Rfse 80 dxspBR Riessd fﬁnot%o@vd} el displd laﬁﬁ% fthd 3&5@5&% stored

i mage extractl ng neans 35 37 extracts

infoymatign. ofn Biowey, 2thop thoppintieg devies further mpﬂsgﬁ ﬂ@ohml@r means,
the GlsPy! ABansl Rc¥fed Qa0 EAdRETHKRRO MR Zecognition of the

fingerprint recognizing unit 100 to display the recognition result. When the recognition
on the user is successfully performed in the fingerprint recognizing unit 100, information

for performing all functions of the corresponding terminals are displayed on the display
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fingerprint imge of about 100 x 100 pi xels acquired
fromthe fingerprint acquiring neans 34 for the user

w0 e@ononorT on. Here, the size of the used fi ngeP@I/KRR004/001602
image is just an exanple of the present invention.
That is, the acquired size of Mx N pixels is
preferably suitable for the user recognltl on, and the

extracted size of in x n pixels.is r ef erabl
meagyy; t HWeveroVheRethSo I SiECOBIEQD |is mﬂlée fwiehye “information is

dlspﬁ%@%idhg:aﬁ%@ﬁ&ng Snigraapdifit RghcHBLbeMeUmipMeTent of

each flngerprlnt i mage _.acqui red at everytlms
depdhglitpeiinalogy Y wegificByRly ellopgng usagreof Hig\eomepponding terminal

throsigt tﬁ@hh&geé@ﬁﬂﬁn%ﬁllﬂfe%&ﬁﬁﬁéd’la@e?t ects the degree of
novenent of |ngerpr|nt wth a notion estimation

met H88 iiﬁgeamné \ACAYIFRG eS| At dirdhe tizd gnbertinecnt i fnthegpresent
mveﬁmh dius bapfbdRa \ﬁi‘ﬂ@%as‘éhﬁédﬁhét%r BQ\'HB@ s Qﬁo&mn the first and the

fingerprint i mages acquired in the set cycl

Sewp«iémbpéme}lts Qfﬁ]éehﬁ%f‘élﬁé}ﬁ’@n@‘@% ecting neans 38 det ect s

t heVlagBAe AiheAaNEABSp @it acﬁl!ﬁﬁn% RERE A {Um U JARREw Y an optical

cal cul ating di spl acenent data o haracteristic point
systesn, ¢ Harger {upgraptpi image g é@erat%;ggma@l icAn theeokfained ywitle . a mini-
fingéMBFif actqtiﬁ'm%' BPnRGRIBI I rdabd Gtichl\§stefd’ NIRL &ﬁérnxtvofdg?ﬂg size of

are calculated by calcul ati ng novénent di stance an
the fingesriint 9aaWHNg Mearnihearchs BEfiatupaechby ragicingdhe size of the actual
ﬁngérhﬂﬁﬁﬁpf@ﬂim'aHEQ@q&Q&é‘fh’é‘i"é’dchd hhgergﬂﬁtrlﬁ%ecycl e from

ose ‘of, the fingerprint inmage acquired in the

pr eV pEneiple ad tirp progesserfeasguining sy iegarprmtdmagp avith the reduced
optidal BEER bl HestB¥AGn @8Il he characteristic point

extraction in the fingerprint recognition as well as

t heFig rigeispt idifgrae qﬂugrqtmsra desagn wperplgnele3 fak tredustion optics
mouﬁ%ﬁl%ulﬁea &t@os’é@fﬁ% @E&Ue REordldB8hO gfegént'lﬁ%ﬁén angls \A%wn in Fig.

relitability of the erprint recognition are

2, ypherigset? pgtused t%moﬁéb&lﬁdlmlgalo@\’mwnrtbqﬁ imipriogcopic space. If the

optlé%tll‘ 8yR6h 8 bifighirdd0ls %h§wﬁfi‘ﬁ‘F¥ge 18X4he %fz%%@theT a(l’ {) tefesented

means 39 recélves novenent degree of rin
by ajleg gEropt dhis redeceddo aheita Hétse@trﬁn@smby 381 1t REewi43; If an
imagdl SiPha s {E@f‘fe f"e%&?ced ﬁ? Qhé:ﬁk’ccéfjrcﬁi 3? lp%ssegj 'tlﬁs @f%aispherics 42, an

coordi ng ection
INVERse SHHSE df rfewdemthopé)@ube W\eqaree it the ﬁmemrem joquirngmpeens 34

t ve

1ocaeengaﬂn Sth@ %gflggﬁgneygg &ﬁké& F8BRON < étt&% 1s2eiab;|ar?llﬁdﬁ9§ 3@15&%11 the
abOV@rdwmbﬁdamIﬁm%s@@trt eﬁlza op theaactisl ﬁagqrn@nttlh éed;geechto. thesize of
1/ @& % o A3 RS bhilgind f6mPAr BIESSOr can control  the

novement of the pointer on a screen of a display

devFige ldépediging Bistrmecmordmpl o fogarpnintimege pequined from

[ [ [

@ e SO AR R by WOPYRR e BB (e RO Hie f2, Fie
13a ghavpy # @serpaint pnagp ananiied (vt thehdngeypring racqimgpg agsang 34 at the
optléah %y@céﬁvbf)qu Y 3he rp.}? WEREWBRG! Bberbrihit 1%%,' V@éulr% HHdm the

poi nti ng device urt er _conpri e the di spla
ﬁngmﬁtsacqumg n@ﬁaﬁﬁﬁ‘b?t the axkicedertioabsystsingeld s1.depen d i ng

on HhRerhiIIB6R7 ﬁlle%@&x%%#ﬁﬁécfﬁ 9fr tl'?l’?m i mq] aﬁrﬂn@&rpnnt As

recogni zi ng uni t e recogm
a resudls 3] Xecogapen ph@l oé ey rﬁiirlg¢r9r111t mqmmng msens Bé 1s 0 Smm, and the

numBHCEeHS | fitld eﬁ) @Elf%db ﬂ%et Bﬁ%grbx?ﬁﬂeﬁoﬂﬁ g %1@%895‘4 7 %t 2, as

unit 100, I on nctio

shovgr ingHig 135 Wb@fpﬂjlﬁ dinggrpriat adquiing means @Agg Reyed) pinels hseused. In
this Why Rls@e acquired number of valleys of the fingerprint image becomes smaller, the

accuracy is degraded in user recognition and the performance can be also degraded in
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20 WD 2005/ 002077 PCT/ KR2004/ 001602 neans. However,
when the user recognition is refused, restrictive

w0 pdoswoemmri on i s di spl ayed which can perfor m oPCH/KR2004/001602
specific function of the termnal. The technol ogy of
restrictively allowi ng usage of the corresponding

termnal through the user recognition wll be
q . : _
pomfg? QBﬁt%le Asg'i fels n%lt gl %e Qrﬁzte og f{?ggdg:lgeséﬁu?rléh Irt% \E}g 1%@8“& Seficient

data@éﬂ@ﬁtbndl ed with a seniconductor device as shown in

th f

| nvneres Betclihg BRCANCEMBETIN0E, il Bofe Bl cm be
obtajped by @plying dind catiueeti optidal aystapttp a]a¢ ﬁnggapnehﬁcqaanﬁlw gleans 34
w1thghtn%ﬂ51%ﬁrrlig{1{he %@?f TR SUREE. RGP 9@' i {#d e%bdﬂﬁ?rﬁbéfafh@e&esent

In erprlnt acqu rnng
inventigy @hﬂeiizcotpﬁ the ﬁMggpsnfelmvmgi an iotelvenl OVSrmnrdss adquired by eedufing the

size tol? Gpd | é‘ﬂ%@xﬁypﬁl 'B& il ctgérre Hglﬁ laegf’ ug:?lbglf&ngﬁlﬁr:gf%?{ gy %edMore
Specﬁ/@hly,éliha izeadthe rf ngerptiheisrreduced do fthe gize pf m‘a ~i Mzhg eAs a result,
mucﬂ?rﬁor@ ﬁﬁtﬁ% Ibg oﬁ&%e&ih@ﬁlp{hg ?ﬁ%@lgﬂﬁ %,ng%lg{é 1ica Sy avmg the same

size @ééh&t |r1b (é{ig i erad‘éIaamh Fig 93Ri gAs lsg(o:‘i?/n in Rig.atfibarwhen tﬁén s1az:e eof the
ﬂngéoxJBJEiflftslts ry@&ﬁd}ﬂ t('il ﬁee §1.lzg %f ?Ma@ﬂil %heo iedﬁced é%tic%fl Hgstténg,nthe f{ngerpnnt

mcro
inteny aleofis). %snmam hwedmedrto ab@tmnm n ’Fhegeford, 2~1 é;ﬁp’ras rfingsrprint

meIZTlgati%{l%aﬁ' BE %b{aﬂleﬁ%ﬂf ]fhte g&%'g%f ?c!@gﬂ—ﬁ‘}%lglg%ﬂ.r%%ﬁtsﬂﬁ%ing the same size

roscoplc S
in cc@mpramsgu maith Bg dBawnin othé wordg,2whethe foigepriof imbge matbtehed by

redugi%jg%fﬁrge%%%{}ﬁ@qm apf);(ra irﬁ%&’%@&; (P%E 'af‘ 1/569/4 % ,It e size of

_ Si ze“repres ar'fow 4
the fmgeP@intramgeiriof mémns ) eat ba mprietvanedtb biA~1HS. | éfsta result, it is

possﬁﬁé ‘Pd’voétjairf nggrp% % fo? z/%ggé‘hﬁgn 4d pﬁﬁteric%}{ﬁgls&/ith the

mlnlfatumged ﬁngarpnmcmpqumnggnmaaé of%kbw poeat C@dSlantldIBll’ldl Igitcost, and

the rﬁ ng'“tunz-relaef ﬁ%ﬁ#&%%@ﬁé@fg gjg%% & ‘{ﬁ?dlﬁ)'%ﬂtgg&%? gp(Ptf%éﬁtl 1 thaemlnl—

portdﬂcz‘ermfnai tieviect ual fingerprint is reduced to the size
'n r noy m1 t et
o 14 357 € gy udeiBlind ' Aindi 3l e o tpRerprine

reco gmmgg ﬁmqtmn acomdmgde gquourtceribasiiment dfitigerepant ntvention.

acosq. [ i ans. . [ r tlnotic St .
of @lﬁég %H&F:aéwgg 1(%2 Pl ’ofv%g fg%ferngcgﬁ%nseg s‘(?or{qng weah€ 8o in
compartpon reih f thaimot Hag f il hgeThe istiringcopebns 16§ stemnsfiBermint images
.1 nd; Fj sho : .
acquéljgg ﬁé)?rgtrtﬂenﬁlllg ﬁ:‘ﬁt %%Ellné éflaea%% (3)%1 i {h%fpmn ng (]%']elvﬁl‘tse & Fig. 14, if
he fgpuprimt nmagma@qufmd dton Hlee fingerpeaunt ampum@ meyst Mravtvety time
depe?ldm %n%gﬁ) g)lé)l}/S Y Qel?%%lf: ?aﬁ%/ alokéylﬁ z}ﬁlér gté)%iﬁé '}r?e%nggo,etylg rﬁ¥1gerprint

ufan
recograging mittit dA0 mndetheof)omﬁn@ febmger puii (R00amdividually pefons a user

h L Qr
e S A D B G DREER s g s
60. 2T haass whideuthd msdEirgcoghBiaon ik thet painfer mgairplr amtperformed in the
ﬁng&ﬁﬂr‘[‘c fecg&l%g%n%oo nd2 %e pon&m%' c):(oenltrsol 'u%it%%g 'reslpgctively, which

immediately receive the fingerprint images acquired depending on the operating cycle of

the fingerprint acquiring means 34 in the pointing device of Fig. 11, the fingerprint
images acquired from the 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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this way, as the acquired nunber of valleys of the

fingerprint image becones snaller, the 3S accuracy is
wale@smedd’ i n user recognition and the perfor nTePCEK&2004/001602

be al so degraded in 21 WD 2005/ 002077

PCT/ KR2004/ 001602 pointer control. As a result, the

size of the sensor is required to be larger for

havﬁigf fsﬁzce' ‘é 1rec§ﬁ:§ﬁ'e ?&He? %ﬂtl%ﬁ] s%{hrz\t ﬁlrca%gf tér m%y €{) Cr%redwc{] with low

ove-
costy btvapwedr @qpsmppuw n@d hl]gb spmdlucaa@ga@pnmﬁmnstm ewottaionhe Here,

it 13H1a2|9r§1|r fza(reéng)%ﬂt?:ﬁée% s HF{ %?% rec%gmtltoﬂ alﬁhnggl a%%ek”c%g}rol with
the fihgerprirg Smages simethtili tlnn stolnhg nﬁaneé@f the fingerprint
o9 B SRR S B B S S ancnsty
perfaundgsewithaongi lmgdqudfmgtrprmt 59Q0gMzng sesp@s i Hyi e:ai'alcyng hfﬁhgerpnnt
lmagé ég\zﬁé gg% Je!éllﬁgﬁi ﬁrth%mﬁ? er CSS'&‘ ei?om(%gfh %ﬁgesrlgﬁﬁ 1?1}?583 acquired
fromvtherﬁnge;mrfnt agBripng mearscguior thaglsmc@rﬁtzﬂomwmgomhmg devices of
Figé%ﬁn&? size of that in Fig. 13a than in Fig. 13a. As

in Fig. 13b, when the size of the fingerprint
i s Feglubds atdpagrire 1Hmstratmg a inethodi foh ettireting duinedrpoint imade of m

interval of 0.5mm can be

x nél&g E}H‘?Oéout g{f?%ggm“n Therefore, 4-16 tines

fi n@"ér: grigetprint nEquiriag inganc a4 ab@mdsteaﬁngedpmht mdgee/l of M x N

t he sa i\ze .
plxeflé @%%fﬁg %F T f‘ﬁl%ﬁ?t{]hlﬂ_t%eﬁ%gg 3fh {1%6 %p&ge %zd\% & N pixels
has alsn@ﬁerept siae fwmgleracsgmbdzml Reefelnply] She ﬁdgarpnmg image 71 has a size
' i nt o) to a .

randih GRS Qo0 RS D £166 BHSis it Bhe ReeSralingy Sractng
meanedh sx@zbts:aﬁng@prihﬁnagel WB pErh % 0 pixeld frifh thé\fingerpaistibtage 71 of

[ p afln er print e for
MY gbt: PRESE A8 o B R Thdaf ex b RARE Bivobhy SR G5 Egprion
of tifej ﬁrr@rmmt nmam:ﬁhof MvgNrmmis; 3heodizd mﬁ/mpawpmels represents the size

0 I

of d AR W88 72 MAUECRE puin Lot i Ry i o DS pperprint image
72 happbize sdriging froma S tﬁ pleE P80 kBOlpexdler m nal devi ce.

Fi g7, }4 ra at oi Nt i ice . :

navind b aBREE Pt Fle 5, IR iR diieh T2 st e Rgpixels is
stor¢coingthé storing maemhs a0 nerdtthe fisdr Im:ognﬂmﬁnk péerfiorgdeidiwoith theHfingerprint
ima%eggf;éf g/gx icﬁ\fﬁx%osnp gﬁtﬁ%‘g ﬁarr}ed' {1{1]1%{ *%1 tpo oo orélltr% S eﬁ:%tgggé wgth the
fingsrpani imgpgeeEnsf BI0x it wikes ektravtel fromnthe ifimegesint ﬁﬁage 71 of M x N

ixe?sﬁqm red fromthe fingerprint acquiring neans 34. In

P he pointing device of Fig. 14, if the fingerprint

| madresase dleptitheepbifitenimredudatéd w@hn:]per ﬁmgerpmquirra'gmgz oEansn pixels,
wheﬁ%h a%mga}fg rog {h&tgrgger 38 eorl/%lg ?rglr,q agrﬁtrioa% 8%'6(9 gtssrﬁ é)na ?oca‘uon by AX
and fA| Mgdataramthe fiegeopnnitzinage ofiint xlﬁ)@n&ﬂml extheetqaofrovini thg fingerprint

0 2 erforma
imadeolsBlnd Bich o a5 R o Bl B el e msapp g Here
the fimgeget sSheget tramsmllteadsat arspeg] ofezboat SC0~-4000 Tihas pleﬁsecond As
r ition and t inter contr
o el Skt S TR e 0% ek ARk i bt Biecineer
20 atdmlqnxbated amdcanrticdio thaispecdDihd the sp@ehienediyectiohiafd distance of
the pointer are also calculated and converted to the speed. Here, since the above-
described processing speed is required for a stable pointing operation in the pointing

device according to an embodiment of the present invention, it is preferable to select the
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i mredi ately receive the fingerprint inmages acquired
dependi ng on the operating cycle of the fingerprint
wa@egsielomy nmeans 34 in the pointing device of FCKRIM4/001602
the fingerprint inmages acquired fromthe fingerprint
acquiring neans 34 are first stored in the storing 35
means 60 and then the pointer control is performed
mifithiin Whidb 58 or0 €8 RIILAL thi FRAS Q
PCT/ KR20D4/ 001602  having. a’si 22811?% G
poi nMsanwhHe.thy wheletf) Wa@rpm&umgerﬂleqf MayNweémqumufor the user
recghifioh Wirarififitod loe RRURDriORBHIRI 1m0, Bk AREFint image

navi gation_ i nformati on
71 g trangmitiesd & #u$Heé¢1élfu}5+3y times f RAarnseched etere raegcx@malt fedognition

pro@é‘éhﬂgh@anmé rErme@Nt TR ﬁﬁ%&r[ﬁg%tt It&goérhﬂﬁg LAf! l% ik t@'ﬁlgfegured to be

f}@gred in the stori ng nea
incfided 1 e Bippssingndeing efhtemsiriabler teoimal Gbvicamo Heat the fingerprint

feCﬁéﬂﬁh%%BEQ@§|c¥ng&%rﬁpﬁlm hLh one kind of fingerprint

recogni zi ng sensors by extracting a fingerprint inage
havi e Brospsef calquiptiegithierdisplrsepentdats oftbn fingérpfinoimagd2 with

thefchEEQStreHEﬂld"}Bth e t?%‘&ﬂr{j e gnzég A e B‘{enag ?15:3 o ?t

acquifing nmeans e user ‘récognition 1n
poi nFigndd ircaflew §hféf llluﬁr@mg arethnd fdrperfbBmiFigy. ustbrecsgrition and

|
apé‘l:nﬁgée ?gi';tlkdr} ayﬁiﬁ; sggl'eg i X i Xe% thqﬁ &%ﬁ% 13 Embadiment of the

Prefﬁnié}‘@nﬁ%e fingerprint acquiring neans 34 acquires a

finggt pid ﬁﬁtldlﬁ%ﬂ@h Zt%te T{}Sl%i()hl\k i & %a%e AgRRD gillggrf Q@It?(uc[{}es the

redetermne b% erprin I mage
trarﬁp%émsmeﬁlh?,r 3 U602k ﬂ@rﬁngmrmt ﬁmagms@cfl X ébplgeis fig ohtamed by the

finddRig ra@s};i’lhﬁﬁng hﬁ‘ﬁng 34@&)@9&1&1 b A %laizl}lg Eg%l gs AI S0,

rang?ng rom 90 x 90 pi xe S to
t he mrmt Iemzmgtmat:tl(}ﬁ)g anfre thes paﬁltlagt cattd anit 200

mmﬁltﬁlﬂa%ﬁﬂ&'p@?fohﬂﬁ%sggre% gﬂnﬁﬁﬁ((ggl 6D b)?(%ds‘[hé c?lﬁcéol (81630) with

fingerprint ima
the \ﬁinﬁ@‘@FBF frAage ?ia@@aléﬁd prihs ﬁl@eﬂmnsacqmnagnneam; 34a In case of the

poiftfY élébllceO@F il °T4 tﬁ% ugéi]%édr%ﬂﬁ p({S'l@ﬁ 'Y Pgm?eﬁ £on {rg”Sl@O)

pi Xel s. The §iz€ o presen
are ghe spraetasngespof e pﬂmgeg mvwhewfeF@d Ipeicepein demtthelobtained

T h
ﬁngreipﬁgfl?ﬁlglh rzl  is 132&)6(& %gﬁ?éaﬁggﬁ an§81 rg(gee?p}n%llwagehgl stored
mﬂﬁf‘oﬁtﬁ*tﬂil&@le@!@\ﬁocléu@ﬁd Fi g 14, the finger prl nt i rrage 71
of MpmduRi ¥&h 1't1§n s“?gléﬂ) ¢ % cﬁgr {:ﬂepl%h RCHIét ex?rgéting means

and the user récogn Ption 1s
35 exitiagls b F9api one; qraese ¢11ar@¢temstw mn}ns ﬁ@hsthe,ﬁngeﬂpﬂnsme of M x N

plxélé B8penbiB RPL @&c%'hd %yg% 18% cﬁlc?le Q(? RS (éh V\%I%ag%cﬁeérgu]e Pipts to the

fingerprint 1 nmag |xe
TECOERIZIRG RGERH?O ﬁ$160ﬂfhg ellpireod gmzmg Nleaﬁﬁ 3ﬁlcnmlp8res lthe clesacteristic

p01ﬂt§‘ QJf tthggpﬂ%?ﬂo%l? rre%ﬁte?éﬂg ﬂn@érﬁﬂ Wnlnh d B8l hd # ac% g%rla?f%g from the

e sur
ﬁngﬁm@é Ampge whNdsx N cmxeis 81605). o’Ehﬁ mmgnnzn@ meansnd6 determines

whe'tlfé? ahé %ﬂaﬁk’teﬁ%f ¢ B8 o the dRd gﬁ/gef’rhﬁﬁtf 1ma?é %% H{' tntlf:ﬂgﬁgm the

in X plxesextractedfr
Coméﬁlflmteﬁw@ (Pkelley 3Phearesognmizingrmedns Ba certifies AunantSiG07) if the

chard@ef&1d POinfEa N the3fvo HREGprint images are identical, and refuses the user
recognition (S1608) if not.

Next, in the pointer control process (S1630), the fingerprint image extracting
means 37 extracts the fingerprint image 72 of m x n pixels from the fingerprint image of

M x N pixels depending on a third cycle to transmit the extracted fingerprint image to the
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30 the fingerprint image is transmtted at a speed of

about 8001200 tines per second. As a result,
wale@phemwenent data of the fingerprint i nmage depenBER2@4/001602

on novenent of the finger 20 are calculated and

converted to the speed, and the novement direction and

di stance of the pointer are also cal cul ated and

mo %ﬁ?&%}t@% n%‘ha@e!?x@ 38R8Esho Hefnethe %hﬁ)%ﬂlrﬁ%ﬁ ﬁkﬁﬁm%  tanges from 15 to

escri cessi ng sp IS require
80 todiave iangjze ptahie on ﬂilmp@ln@r gontmeli cvfgths &Xttew@ éing@tpuntilngge 72.

Thetn?ov%ﬂae EP&Q&’[H&%% Ak 38R lcﬁfa %l%ﬁ?{%@%;}#ﬂé flrerprint images

referable to se ect t
72 qfcrrrmeo@ks/ tooneeRit the disﬂ]ammm@etastpzthe pperotinizmeties 39 (S1610).

Her%\/be@l\é\?\ﬁll flé}ﬁerﬁ r&?&ﬁﬁ? r}gff‘éfﬁg hC @Llﬁﬁ'llat% ! cﬁ%l?t‘[}%kéﬂ dafa, by calculating

I nger pri nt
movgineat degresy that ésl distance laed digegtiony ef:tlng Hingeqpmink §mage acquired in the

curr%{t%l?[@ b%nhOa qlt&fre(ﬁ Hﬁﬂgﬁre{fﬁhsl 3/9%”' Pl d&@r[aﬂg) bt glaplg?ement

I ngerpri nt
data] dgpenidings Opethesmﬁﬁmelwmé¢geea e denaltensticopointsi oﬁ the extracted

ﬁng%?iﬁ?stﬁl'ag& 680D %iggfa el nqrﬂ g% at{?gngl%%xpg kgt Onerates c?ol{dlnates

cogni zrng unit
whege fireopeintsi ng) tel eviveewih theh élSpbucelabhted‘ctte rcaicnhteddmvtlmemswement

exuaégﬁgf,g&%ségggf@ﬁg A prdREQY gﬁ ﬁgwméth&%tﬁlﬁ%? dBRES QLTLs the

ncti cess O
poindirspitgspomding t@lglteacoofdlmaﬁ@ dfithepoipter fSlGlﬁhge 72 with

the t@e@&%eﬂﬁh Cl6pg'lfe'bé§ntﬂfg Ac{eggcgfa'ﬁ@&ﬁ{n%éo e erﬂ?&f Went of the

i s t e same as t
preseptanyerition ggn smultagecals}ymemfmmtbw ugEe rrécrmlgmtmg aad tissepointer control

by ds ?@8?& fi g&?%ﬁ?gléna%ﬁ el E%]rluﬁg% %9()?1[1 o%l ﬂ Srn'gxt a%ﬁ?m‘ﬁg nst%xﬁsor 34.

The pesgs @ncogniniag prensss A‘Slﬁ%)ae andi theapommrummtrst gracess (S1630) are

f t.h
perfél‘rﬁ;egio&% rdlefgétreﬁtr@gf'éﬂﬁlga&?lgg f&lﬁglf aIé ﬁl%g*;ouglg'egre?ir ﬁtet%e 0o é)rocess
S162 and >811SBQ3 pseelndividsialy paifomel  bihathg whlﬁs & ﬂlﬂga’ﬁgmlaﬁ&ts the pointer

it AR DRG0 20, SSBNC B8 Lt OREI B e,

As pcnesult nigre clomgerirint urec o gr2Hifg proq:ns’s tlarmwsqmrqaiencf car msdrhend the

oo RGN AR AR A0 SR Bl o o of

service yeilablé hy usarg oin baupgniatadsio 3146 ccbn’espamhng)ﬂe\tlh@dependmg on the

f Fig. 14, the user recognition
ﬁ“g‘?@*ig{z‘l&?@ }{%ﬁe gm nter control (S1630) 20 are the
san€igad 7tines@agrhmt ihestpingta sigictieviof @ mintiiggdevide acoriig to a

sttichtherk B R BDEl egaer print [ mage 71 Ts otored
and the fingerprint inmge 61
st obedomparisohevigh thei abgvemlaswbed) einbodiseaits dfithe IpeeSleﬂtemvention
PO rac SN
the ERERM A BB NGaRGZed 38 B P TrG0R) TG PRl bt
charadienisiict eom |ﬁ®rrpdh¢1tfmgferp1rmtt1htmg£3| dgergp thetfirigamgiat akcdgnizing
d ' at.i
func%igtll\.lt r"glgast ’i’m§, :éq{xaatlgg %:égé t?er | %d%ﬁ%g%?m?ﬁ%{%eh%st%re%%n e storing
meanse deggnidinignon iheea stra@6ed( Gihﬁm&)nstm'lwmteamgmt determimednsind@ad, a

map 191 &{aglr lég?ﬁienggr%rl n masgtmg det@ nhlgl;%t %ﬁ%‘i@egyel%% giﬁwtance’

that Ish splacement data, and stored in the stormg means

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

The pointing device of Fig. 17 comprises a transparent member 21, a light
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fingerprint imge of Mx N pixels (S1605). The
recogni zi ng neans 36 determ nes whether the
W@ b@saexoer i stic points of the two fingerprint POEE&2004/001602
are identical fromthe 30 conparison result (S 1606).
The recogni zing nmeans 36 certifies a user (S 1607) if
the <characteristic points of the two fingerprint

J.mages are identical,.and refjises.the user ..
emifligg JBFIET n & LY oBByering oS Re®id 2j iserREing geapiging means 34
Hoveost, i explactiss 0(13]1(;3 Bﬁiﬁgutdiibnfdfgbaf Rildnidntd ¥ageitted beca%lse it is
extracti.n ans xt.racts..the fingerprint inage
the S&fnerﬁsiﬁﬂ 08%?2‘555% g’rﬁfs FRREMSPY nt i age of 35 M x
N piTkel fingtepemdimggeonbaideli byl thy Cliegdrpriitr at@ffitg théns 34 is
BR8] IS SRR SR O 0ERY e
extrzﬁscoﬁhﬁ@%]ans BM, 4 hﬁvﬁrﬁhﬂ(ﬂefeglliﬁg Ifnieﬁnsaﬂgﬁarm Winfgﬁﬁéﬁnllﬁ% OSince
t.o vV, Sl.ze sulta or. the pointer ntrol o
the opegstipy o 4be Qa3 JEmBRiE of heejrinkyedntiph it 308 Hthe same as that
deso?i;ete@m ihe ghirkanise %Hﬂl?é;ﬁhﬂdﬁh@ﬁ, ik spé_oaﬁcleé@nénadaﬁ @& drhitfede
i nger print_i mages of in. x n_pixels tq transmnt .
t he A i R opap it heidBind gl g ishoghrag, he operation
of t{eSHi6thmbdaliientels dhb@ceEyeBNthat €icefibfddrinteiaitge 3 m x n pixels
oGO R BT 08222 L BT s o
and E}ngelﬁ@g imtidém?sgmamtdepa;ﬂiﬁgl loﬁ ldeta (lfﬂt[iﬁpgﬁtie%ﬂéh@ Igiﬂu@ @dhn:ulated
at _acquired jn the .previous cle.,Preferably, the
by thy SprEHBRE 1o SPouBEA Sprote THEU s direPrdbise Sracted
fronc ke ﬁﬁgé;pﬁﬁﬁ imagaloémmltasﬁng; rriebll_tﬁ BXtig apk&in hispeafip gbcfhttion of the
i mages cal cul at ed.. The operatin an L
stori aatin A0 ot Al DES R FE°SHTS SpBHATodne gt image
extradting rhévds @75 HeadigpIBudinctnliaa O and Alyeobthined figoiBY eRRBAbvement
s T8 TSR, 32 L1SA L B OSSR LB AT Mo
dataGRé ERSEDI0L Metation ke ®9TtHE ﬂi’sgﬁ%lﬁénttdh@i BeNtherspédific location
16 2I)lﬂ.l As desc(%abed in Fig. 16, the pointing device
whelg 8 ofIRgErPEuL 43 BRSWdrent of the present invention
C ﬁn Thé ﬁpfﬁﬁ@@ oﬂﬁbmllgamti ffm%eﬂpﬁhﬁdm ?{] the ?ﬁb@iﬂ@ inida@8 ;1@ tberformed
the Inter. control . y, USI e fingerprint I mage
by aymetBy st gtioR Lo SHEE SRGABrIdRE S8 GurFIAgraRHL Bmegatirval or
perfa'ﬂﬂ%duﬁllﬁ?dfn gqﬁagnicbiéﬁ%ggﬁ@ﬁease({,ﬁ?zm gnd tg_ef ]|¢ooi nt er
control pracess re performed, on djfferent
opef&tq ng %%tgl %‘gé‘\’/qg]inéﬁt) QféhepP PV ntiom; inchidgs e PLg0 for
contfllBeLaR op\%}qlflibﬂ(bf JEin@ FNBerpRine d4th Gh YHeddhak & eReibE@kidring means
i s, ile a user re

That ul ates .t he pointer .th the
40, JORpI: R ngerirab st el vt oo BPIhepine itblacement data
AX ?M@O)&m@ tRabpératihy nkand a9 nd. pqzﬂ)rrﬁﬁ}gatlfeeﬁl&éér%rh%tn%cognizing

I.N rpr.n recogni ng process 1s no require 0 a

Operﬁg%‘?‘,?esgﬂgei]ﬁ?ru? ‘rggﬁ"pri nt is automatically recognized

dur Fizg 18hea rﬂlblwn?]@[’t binamarﬁﬁg tlSeOoﬁégs'ztIont df&lhé tp@igﬁ?@ﬁ?ﬁce according

S 1 C val | agl e users can € regul ate 0 e
to thsgﬁ%&%&?“ﬁlg Ogél%‘? BSYLBERHMy on the fingerprint

r eCOhé &yshéin lifi%iﬁallizr_sd::%l_ﬁl- thd gur'fa_s;e af dieamggfrnd) ltc{u'éﬁésftﬁéz gﬁﬁbparent

S I olnt]n Vi Ce according.to . a .

menpbey %L L@L@&Sﬁ @eﬁ?lgg@nph@%e T B RUH s grduired by the fingerprint

acquiring means 34 and the fingerprint image extracting means 37 (S1820).

The acquired fingerprint image is stored in the storing means 40 (S1830), and the
displacement data and the pointer coordinates on the fingerprint image are calculated

(51840, S1850). The calculation result is provided to the storing means 40, and used in
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In conparison with the above-descri bed enbodi nents of

the present invention, the fifth enbodinment is
w@b@saexer i zed in that the process i s not conpPCEE#2G0a/001602

extract characteristic points fromthe fingerprint

I mage during the fingerprint recognizing function.

That is, a |location where the acquired fingerprint

j ' i-p the storing 30 neans dependi hg on
maﬁ?@giﬁﬁ%ﬁ@%ﬁgﬁﬁapt eristic points is not determ ned.

| nstldacralcalation ppiwligis| Adecaprovidedto the CPUh§@r and wseditormgatrol the

' ' ' enment distance, that
opeli‘agoﬁj gf g% ;}Sbﬁﬁ%é ?}1?9%9 ¢ 155006 7Y,

ace ata, ahd stored in the storing
meadMeanwbilei thafGRY SOtrsecivasrthe doeerpriohimdget fiempbe storing means

0. SHERSbyT oeehfphSpBR00 000 eyl FEATION pics, e
CPlEéﬁtrecreim,a fingarpint inp@e \RONR 0@SItOGRD AEans 40 again (S1880). 1If the
/ . 4 fqt ] i t o e .
reo BRSBTS (o SRGARPUEBD X ofcly PR fneqprpt image i
compared v aweviowdy etopddafiagermt amagdh €5 188, iagd idenitifinatiin of the

o REBRL FIEDL R A3 SIS0 158, e bty LTS i
refudl pgenapiensrire perdgrneaditepenving drythetresulti nger pri nt

L TR Wk BTSS! Wil ot « ot
cominprmigation temzunali dryiceedersndiig oa wovehenisinges dngenpgintreaognition

func?ﬁg%@&’or@iﬂfg?@ﬁ{eﬁé&%%@%{{%PSQ. Since the operation of

detalFed el‘enen he pointing control unit 200

i s tihen seabediazent,he podeide tarerl devich atihg rdingerpring recognition

funct B e D P TP & RoRRE Bl SR RRRL Aedeficon e wsers

(S19090r t Fhee povehlegatminalhdevagre ideniibes througlf thdhdingerptiht recognition
i o . 0t hat t ; .

whefiED Aol oSinfARS R bk el ARlec 19 nd AL I fior hersets

(S197%0.geWenen pawsei isgherparsen Bitdel @thorsetf, ihe tetmingl davigeglisplays the

- i C 0 R endi n

whelERER, B el LPGiRI By O RAR AR SITERRSRTRENM By uee

all fapetiomsi(sryvicen($1939). Ipeswsvier,cahdny thesusep ds gott thatperdoa hitnself or
i J: i . e e f 1 ngerprint

hershlf 88 Vb Qe SpB SR el BT 1ol PSRN o be used by

the payerant himwseld or berself S EWMO).i g thie avey, #Bportdnt infernfdtivh)stith as credit

fy I QL ! [ e fi,ngernri .
o 8 B R A SRS A LSRR e o o
persanvhAYs oiitre¢agaizet timoughnthe Himgenprietmeabgnitded.ect i ng neans

38 rati Lved, and.the .

20 S04SR BT G0 480 10 B0 i
are pohvadidwsg (Bhe5Q); thel tameinelndevitat disflaysma tiivssagp dlrdt fthe corresponding

; [ [ W h-fing ri e,stared, .
rnd A PR (60 SRAORHE Lol B B v
disptdye agdinmimepuwhnse Wlge & gPlemfedrbyatie poyson himesdibal lodrself (S1940).
| odi cal | rin endi_ng. a_pk erm ned
AR AL, S0 e8] 5 GoRDhARAL, A BEAE ST Bl
informatisinvefdthe Alssp dontrof irfformatioh axfi the systeh 4ddepgpr esreice such as e-

comh{&[c%néalno@e bfb‘féctfgc? %y elin%ﬁgg ggcefsg 'of other users for personal information

protection.

=

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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controlling the operation of storing fingerprint data
in the above-described storing neans 25 40,
weonshoalorT ng the movenent of the pointing deviRPEI/BR2004/001602
recei ving the displacenment data AX and AY fromthe
operating means 39 and perforning the fingerprint
recogni zing operation described later in Fig. 18.
1denf Ega’uo:hs ¥ Safa fr\l:cel‘i\feﬁ har ffm?éﬂpﬂﬁi ﬁ@én'tﬂi@aﬁdhe vaRI ataRp Bks a 2-
nting device acco e fifth_ enbodi ment
dlm@fsmnlab ppinéss ewith .anﬁw.oé rthe 31@611 ?vlt w@ %tgﬁsftﬂ@& fhe steps to t ¢ user.
Whétnhnt'hg hirhgath gx'agesjs :irhgevif citfed Fo¥erbicBE@] inZfle b4&A ©8 when an

transpar 8181 , the fingerp rltn
appnondqeamactlon ig parfpimeasl, 8 rﬁ@l@éqftmeéa lwffqﬁ@eflﬂ% Gyt ‘h? person
hlm%ff&l ﬁétrﬁa@f Wﬁﬂ%ta?b%tm £#05 thé PARERUNAprédBBEe However, when the
racting neans gs 1820). The acquired fingerprint
userl i thespessopriimnself or herself, Ghe REPCRESAA §eﬁl1§)ed(t9 Argtesh miggpption or
pos% Esqm%g g&sggsggient data and the pointer coordinates on
rprint inmage are calculated 35 (S 1840,
185(hat iEh@lecmr&Qn ientéfication proceps isppesforaed 60mh@atlon with the

\bac%%gbdgg fglg 2116?(9 dy stdsdc@ess%@l WRZQBRAORREY the nsex is the

mappi ng t eflnger rint inmge.
persoaltiukelf oo helrsekf,ubllt the salise@nest §932¢cd rt:glsefdnéfhemhfs@ser ahgot the

perst%q‘%g%%f %g@l% fgﬂg% !&F/E f%\?\ﬁi Ak Q{éﬁtggaégﬁaslﬂéﬁﬂryg%r‘l%e g&:}’lfe‘aewuhout

affef fimg @opyenance E

asdrs.onHerre e oy Seregnof Backage (i " Spgerprint
reg15t?:§ifﬂn a%% 1&éﬂﬁ%5@(§ﬂ %tthétggl‘?e 3 3iAsi Fal pIEEPddvilde ik TBES and the

recelves a flnger rint
p01ntmg®Viqe0mCDhﬁgLEt3‘b td quqmaﬂ@ date e@jlacon s am) SofWV‘faf? REpcess at

theEa?ﬁFG{u?ﬁ@d fingerprint image is identical wth that of M
pi xels, the fingerprint image is conpared w

t he Iprtw itmystdgsarthed stnboilivegst.gf ihepersoadumpstt lebmelf %?&tﬁters his
or Hgg ?@%%gpﬁggtﬂhéjﬁf%geﬁch Sa[tﬁ taﬁ‘l@szfv'e&‘ %€ 5 Rfoh Vo1 dtil@8REok$ and repeatedly

he user recognition or
used evidighé pérsen hingselfor bergelf glp@gas thelgtaar e per f or ned

dependi fy e? Q:n{ﬂ?)ﬁn{;ﬁﬁ ng lthe I &entlﬁvblﬁlcﬁi bW ﬁﬁg@fﬂnm recognition

i1l ust ra I'mting usage of port abl e
sensownfion m‘nganpmh rezoegmnnmbua @vpcz;@tutgeé@ﬁ@ﬁ heyiag au@lé%%praﬁt certlfwng

sen%Jcﬁ fﬂlgctf%nfd GEL R P‘&OI#%C@%% nftﬁﬁegﬁdno&f RERANEHING at;Q)rtable

resen i hven o I ment, the portable
terrnmahdmte dexvi is gh potisoy h@mwlﬁ ge mprsplrftwlnlba:@gnm&er &ges thg portable

con%rHQ& LR te][ql?lﬂgll deviR, T FOSRIY tﬂefgtﬁ)noﬁle %%ﬁﬁbcle ttéhrf?l?il fd@%@é 8ollects

print recognition on the users
2- dpmtswmalermwmcrnahfoaj@efmmth@ Mﬁ@ffm@‘éﬁstm$ @u@‘ﬁf Ilcﬁér generates a2-

dm}enﬁgﬁﬁﬂ%ltagé h%\gﬁr%g B, % Eeg]e 1re<‘.{\’ﬁﬁ'ttﬂg?% 3 1Pﬁi'éﬁt?ﬁba%ﬁ b&@?ﬁﬁgeﬁzmg the

vice is person hinsél
colleeted elhcfven‘(eﬁll Bfomatign end theuSegerprinttimegp ey the soRpYRSBing dpcation,

an ht%{tfa% s cha ﬁ?erfsﬁé %ﬂlgaj ggﬁv Qecoﬁ‘eﬁqa ?ﬁ% dﬁt'i’g% rYi‘ﬁq{n%é@"e Nhen, the

prov e ter evi ce
portable teammdh eiwserregugnrsuid@ goiragted thavecterstis chgéﬁswrc@)mmes the

R e O
a spEigi 20cisne rd]agrhmt 1lblaﬁnatg1g| anesamplen ef l;lsg@rtqh}e terminal device
comprising a pointing device according to the present invention. The portable terminal
device includes a cellular phone, a PDA or a smart phone.
In the portable terminal device, an external surface of a transparent member 230
is exposed, and a fingerprint image having a size required for user recognition is obtained

through fingerprint acquisition when a finger is put on the external surface of the
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the person hinself or herself (S1940). In this way,
i nportant information such as credit and finance
WO ndosioeri on can be protected by limting usageCDKRR98/001602
term nal device to a person who is not recogni zed
t hrough the fingerprint recognition. 25 If a user who
is not the person hinself or herself intends to use
h )
tran%,tmt hRAD Sié?%g " If%eeﬁ@%gmﬂ# ﬂ%ﬁ%%%%?e@egg{gnh%ﬁ{&ﬂ Yindow
is chapgest to arserdemisredpe 4 9o ehqvB1@80y- 20rhen, after a few
sec t v . 1
onggg% ggcgﬁlle S’t@rﬁfi}qﬁ%lexgﬂ%yﬁlt%§ervﬁjdgfo§g%\éﬁlis@n(gg§( %El@ctl{ﬁg Hd clicking
the mems e the( Srviod sgreen Abatavitigh ynovmrg kepssuchrata moyseraf @ngeneral
Iy r egi. st r
comk)ﬁtfep BErlrta \?ufgneﬁ’dfu?t\%ﬁ g?’% S e}rgl'sc? Ctgi% ? flﬁg t qﬁaﬁf’cﬁgﬁk oﬁ%pﬁxges at least
one gymprnuaeitbmkyitone 299 fu petfomiag other émmmenszer ippwitibg performance
&;cted by limting access of other users for
personal information protection. The fingerprint
| deWhitethe gnvsnbor ssusceptitile topaias egbdificaiobseidyltemmdive forms,

specmcg&g%c?c%lﬁlopts% g%%%%l.%é‘é?h 'bﬁ\(afaé)r 2 ngl?ﬁs 8 Qﬁeedﬂagfﬁ%gg dggcnbed

CO

evi ce
in d¢thidheratnk g Hweyepribsheskl iesmderstoot] dhattthe miventiopds hotr limited to the

B B gl YRyl g e

and faltergpetiyesi failinglwemthint theagpininamh s¢ope aofuthe rlnmls»naaszfieﬁned in the
al pointer with a finger of the user w thout
app%g??gﬁ%rﬁ% the steps to the user. Wen the user uses a
process previously specified for protection in the
INDUSTISIRICA PM S © A8 r#RPr oval transaction is perforned,
a reqU|reg process i s perfornmed in case of the person
5 himrs glointimg deviediaiving & finglapantolstegmech function hed a fingerprint
r . t t
reco 88 BB BE PR o UEBAURER B protST iy Bl tBrorim
imaggs dtagig sodlbsimet arsrmapped o geresicon lage fnpapseismmge or a small
i t e f . .
fing k3Pt Infuee' (iR WREHHC SEAPRER B3 S5 Tl T pojoting device
perfdifnes weex re@igepionsamsiupwntss comtol. pAsforaseld, mhpmnm genssex for the
it hj
user Srg%) gﬁﬁll%lﬁd%fa 131%'}30115’(9}5 ntro? areq‘x%nc %?ﬁgnls’lésﬁg 1?1 tfleé S(r)]lo {m% ﬁevme but
onlypfmesklnd toif rsexedofs Gor maeﬁosnaing bo@ls fmqtlesm lof sdrhrecogaitgmsaniypointer

cont?olqg cl) gﬁsecdaﬂlf 91% Sp%%%[h‘l evWe atlzggltdmgfgf g % ggdlmfent 0% f(he gperesent

onveni ence sens
mven’moxf | nleo pit iin possitdg its Ewalyl anmboallydmmkéummonatf | aopnr%le terminal
. - ev
coibh el 405 ASUBIRP VAL 0B B O e B

onlycwith 2emald lﬁngwprinhm&e,fthmbysrqdumg mmfactutﬁlgtcbet s arre
ti [ enbo
O NGRSt s PRLRAL pols LOENPR AR by
limitifrgekindsyd Steevieciusibtean aheetemmeldlavmeaiep anlinpdatscr eecngmmmy
and repeatedly wused until the person hinself or
hersel f changes the data. | n another enbodi nent of the
present invention, not a fingerprint recognition
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20 sensor for fingerprint recognition but a pointing
device having a fingerprint certifying sensor
w0 eovspdom? can i dentify through fingerprint PCT/KR2004/001602
identification of users whether a portable termna
device user is the person hinself or herself while the
user uses the portable comunication term nal device.
whafis ¢lRiSePRer ati on, the portable terminal device
collects -di mensi onal novenent information while
user noves his or her finger, generates a 2 25

di ngnsi on i ' . ' s for .t.he D

per son 1 danpy TRAEARKE Bilidl SERbaR thb G0 CcBEl0E comprising

nov eitrdenst jong arnesoieo Aingergrinth ecduinige mpanntfor peqéring at fikgerprint
. ' I {: t haracteristic
I T R o AR L P o, e,

t he a pearecidristict poind reatractingi meanse firs exdrasting eatelehstacieedr more

At eri St i : npar, € he extracted
chaf3PRHEEE S o BELEr! fRIRR Budll ara For the
per somaévgarent fdetertingnmedts Hog. cakBlitmga diipbgemont data between

i Jq | i I ' .
sk 45 AR SRR OEAES RS b thfion o

the fingapitiitomag&he portable term nal device includes a

cel | . SRRl one. |.n the . .
por ta:\% ?ém{f ?rgrh%ﬁ% 015@%@ ¥elg %laenﬁg%r%ﬁr%}a?na% F linger Yrival image
spagerdepephneon theendrema@Bhfommtionposed, and a fingerprint

e 80 By d SRS, ey EERRR i e
witlf thegerolé smapped Hingdrpienteixtage méen sher érire sizb of tiee m2Bpddingerprint
. . 2. .1 t 230.
T T e T

menunvepetding insamshforgedeivingaths etisflaven=sar deta 240 &% movement

' [ - .he.portabl.e term nal servi.ce, .
cereFphendh At aickbinl 3 GG Sk S T Pt B e wit
the displaceprent Hgaser vi ce screen 240 not with a noving key

such as a nouse of a general 5 conputer but with a

poi nter 250. Also, the portable term nal device

conm@r i ses The pbinding demee accomding té aiait i10 furthier comprida a housing

. r.IH t f.unctions..or .inputting . :
il BRES e Al eu R e 18 PhFBIRH Byt extrsctng means,
the sneyemptti Bétecting wmang ube maiping ateany) thandcaniAng atdavie and the

1.f1¢c.embodi nents hav en sho b f
operg 5 Brean B KA p & Bt 108 P et o Hlihe iy whicn e
finghreswefage chiotaets evith at a phaistaimbed ulidercst foad thbdingedpeint acquitting
mea%gventi onis not limted to the particular forms
[

scl osed. Rather, the invention covers all
nodi fications, equivalents, and alternatives falling

within th e d. scaope.of .the.invention as .

def ?hed | g ﬁ’gfmléﬁ‘% S%HI&S ORGP0 C%émﬁNBUgTﬂB%Em the fingerprint
acquARy n€AMBIik R THIOS imaposesomg devi ce having a

fingerprint recognition function and a fingerprint

recognition nethod according to an enbodi nent of the
pr edent i Muepointng dévingecoprding to donpgfadailnyiong, stedeln the sizes

of tlf)é'r %cgﬁg%{a ﬁpE&Bﬁg in%a%e 7d thé tVlertuaal %n%g%esp];éen 92’ Bkn %tlxellsngrgf MxN
pixels, respectively, and the m and the n are smaller than the M and the N, respectively.

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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fingerprint image extracted fromthe |large fingerprint
i mge so that the pointing device 20 perforns user
WO e@snonorT on and pointer control. As a result,PCT/KR2004/001602
respective sensors for the wuser recognition and for
the pointer control are not conprised in the pointing
device, but only one kind of sensors for performng
iRObPhk YTHEbApPE il g UR G hi o | -
POI control 1 sfpcomlar_‘fl"’sf3 :% ﬁl{“ﬁé‘%eﬁ“gtggé’?}ﬁ%n%g‘%efg‘?q% gﬁ ogé e g rﬂtlfi %mggerpnm
imaggacgiredrbode peaviousfcyelee present invention. Also, it
is possible to easily enbody m niaturization of a
portable term nal 25 device because the user
recégni t i dhepoiging deyider amoulingtqelaimniger By whisreiathebmapping
ag=ol - W £ i Dt LI -
medhe B T eqfRiint e tntng bt B TpRYG B8 it Aol characterstc
poirtsrpase t superpopddorwheni dhrere nare hihet afenticad| clieadtersticapoints between
: i ith | P i @ le.in the
L e
2005/ 002077 PCT/ KR2004/ 001602 What is Clained is: 1.
A peintin ' ' -i rpelnt j e . ..
Febauni ¢ onE PEbERe W88 ArbindF R or S Wegeim the recognizing
meahp ndeterprinest veltgiarr they chemosriftor paagsi of ribe apreviously registered
| Jold B i . [ f e d ndi ng, on
fng loAE A hee RhBRRAR! ek PR aPitlc REBp5TRFECtE M Hage by
matehing dlet chayactenisis pantsesdt thacprevigusly regiawtredofiegaprinibimage with
r .St ' h Lred fingerprint .
thosf BARE L BEleShpel ik i R BB SO Rh G BEY fngorprin
depetidény actbadaterdimptiobsswiben characteri stic points of
the extracted fingerprint image to detect novenent
information of 10 the fingerprint inmage; a mapping
meas f or Anpppibhgtetrhimal daviperpinicin tormpmges aipoimsing denge described
: I It ' c ' ..t he novenent
in o 1Bk 2 BROBerriACE SORRRHL RECBMAER DG YSTTHRY o control of the
pomgrevi ously registered fingerprint image wth the
whol e mapped fingerprint i mage when the entire size of
the mapped fingerprint 15 inage reaches a previously
set 9si ze Anueided domicodgnizing e dipgetpriah formstrtrecognition, comprising
thegéﬂl erprint; and an operating neans for receiving the
é pl'acenent data fromthe novenent detecting neans
and adaigepiriat imggeaacduiringt stgnfoamdquEridg st kasteonsh@rmore fingerprint
- inher i . Lth . the displacenment. data. 20 2.
imaff ] plelek Y Butblln Ao gk S BuPE R ik i asf vk
conpr ¢hsragersstih opsinh gxtrabtingh siepc fardestractiag f atngg@stplonat or more
TR RANS . acterjistic point extracting
Char%%g%%{c 1%9 He_ nov%ﬁé%ﬁ”%gt%{élgﬁpﬁla{ TS, the mappi ng
mean$irsthapprrecsiemnfoz inegpimgantrsafitketfrint impge atd spgcifiedostion of
: : [ ses a transparent nmenber having a plane
aw@%?#ﬁ%%éh the finger surface contacts with at a
pr edelisplavement dits tcalcukatihg stepthe cilcuigeng dispiacanenti datd Between

chargéeﬁ'ﬁl%%%ints 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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3. The pointing device according to claim1l or 2,
wherein the fingerprint acquiring neans is a CMOS
w0 pgeoensor. 30 4. The pointing devi ce accorBPOCTER2@4/001602
one of claim1l or 2, wherein the sizes of the
acquired fingerprint inmage and the virtual inmage space
are nxn pixels and MKN pi xel s, respectively and the
apr%‘éig‘g%gﬁtsge;hnﬁ&t The e%)g%(:r? [ ngnggg}ece accor d| ng to
claim11 or 2, wherein the novenent 35 detecting neans

cal gyl at e e

cal 9yl 2t WAL e SRIBCTANS, IERH S of s acauied
fingpiprrint smege tand thengakysl | imagespgee avquinadpixelst led MxN pixels,

I f i INat

resp Gy o an Ul hd B 1B SRl (pAPune MR BN rend ROy, .

accordl ng to cI aim1l or 2, V\,herel n the mapping 5

means. Mg hifge! Rebltind 1By o hﬁh&eﬁ# 1R dlsfBd8nent data

ace’ so t entica aracteri st c

calcg pog stepeid tmh;utatﬂam@vamemt distanchs mndc@recuhm af: ther cleracteristic
poirfPbhe <SR Prp ARARAREE Rk {nkSe ALl BneliBfallihdes

The pointing device according to claim1l or 2, wherein

th t

. hgr g gf g? 'Th% ?%%ﬁ&%%céﬁﬂj%sto Q:?atiﬁrdé' V'vv'?xgﬁeém sgc%nd rﬁgpé)éng step is to
mapf the gesopd ifingerpriagisnage én i degatipe abrrmpmdmg dmecaxbfulattbcb displacement

da talviﬂ%!rlact ertp@[?% Iéd poi nt%é Ig%péﬁg%}%%% éP:r ed

fingerprint image with those of the V\:hO| e rrapped

fingerpri ' r I J, of; .t .

fi nggr pri 2%16 gepen%ll ngdlggqé %?%efé??ﬁgnatl%ﬁl {rhgssm’ﬁ?nd Epping
step8s to\mupr thatseend efingerparint dempe & i GHuddnmpgk spaceaso that identical

v I

chara&leﬁgtic n§01g§f ér% eg&?) %cprsvglg% tﬁer ag% rﬁq% 1(2&61%%1 &%r%ctenstlc points
betvmgmt]n@cha@a‘ctqrisgc ppmtsno%the fESI fngerpringtitnege frat the second fingerprint

ag£cogni zing a fingerprint for user recognition,

onprising the steps of a fingerprint image acquiring

step for acquiring at |east one or nore fingerprint

I mges w e f ryr CChul rd n

senasr depisdr oS AEbHrds (RRETRTBLATHE Sitdhorint image
acquanng step it toacyilinga QI:LE@ItB’ off fmgtxpant nmgeaat etwesgsmne rvathod plurality
ofﬁﬁ?&gﬂn@a@qﬁl?ﬁ%@gﬁsgfs{St' c points fromthe acquired

nger pri nmage; a first nmapping step for mapping a

first fingerprint inmage in a specifi c Iocati on of a

virtgal i : - I .

St ep for Qo St fecofifliE BRRTPE o 8bR FEaiifeRty Houcquired
fingerprintionages aeiimagesiaftise aﬂjactehtaﬁlﬁgarmntm nger pr| nt i mage

and those of a second fingerprint inmge

16. The method according to claim 9, wherein the fingerprint recognition
step comprises:

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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30 acquired in the next cycle after the cycle where

the first fingerprint inmage is acquired; a second
worzppiosy7st ep for mappi ng the second finger priPCT/KRa@a/001602

with the displacenment data in the virtual image

space; and a fingerprint recognition step for

conparing characteristic points of the previously

' 1 AN (g - W LR T h of the whole

G ] B Pt PRl botol 7ol o <1 26 of

t hetlfe fagathpstémof deteyeiningenspeghifion of ¢hevfingemainti depgeding on the
cmnBB%&SrE hes 31 WD 2005/ 002077 PCT/ KR2004/ 001602 a

reviously set size, and determ nes recognition of the
fingerprint. 10. The nethod according to claim?9,

whergi n the. §j the: [red. .finger.pri i_mge
and 1? he v?‘r?ﬂ%@fiﬁggg htsg‘glgg%%ﬂrgg?p%lxnﬁ r%ﬁogléllﬁl n’acn(%lW'%%’
pi xel BngerFint easguicing vietans (fimst ¢peeating eyvik)t foe acquairiag a required

oo Sl 20 R A W8 cHRIES' WAL b, Ty ence

dimetwicaal medgewkcatisitign;st ep i s to cal cul ate novenent

di et - : Cetic  poi

S B Ty O AR A o
or thores chdractgestipr points fmge . thd CacgjBired higngeeirhn dingege oattl R@mparing
e s ARG 8 SRR IRl e B

charggfenistispomis tgretdpnizea wet of thd adquEpddomempnint imledeaafd om

the first. fi : c 4 i he virtual
O AT T R (T S T—
infortggtionHmsed on partiakéato nfamappgenapquistd withght Grstepertatiag cycle and

: £ rori ' €cl virtual | e _space so
@lc@%%?é‘ ?%‘1 & %{&gglgﬁ{ d% aér aché!eplhg?rf’lggtp orifs a%‘?eéﬂg‘%p%? Btg% dovement
infomhationtth ealeulateano vementidintdtion land dastanct of thetpomtgoi nt s

bet ween the characteristic points of the first

fingerprint image and the second fingerprint inage.

20 13. Théhegohothgadevicedactyrding abatlamd,l 7whvéressim théeingerprint

I - I DE.| i-?age acquiring step is to acquire a

reco%‘:ngglglﬁtyc%? i'ngerprint imges at every tine with a

pl urathatactermsfic fiongeeyiractibg anepnisr fongextiacisny at 186t Bae or more

- et rdi to claimil4 wherein t . .

chard %, Dl PRGR. Bk M-St Pt e GG dnd, Pl eprmsgh goquiring
meanr; apdhe adj acent fingerprints. 16. The nethod according

to ¢l ai . rein.the fingerprint recognitio step.

con‘%rll%gé%ﬁmgghﬁ ﬁaglsf foF Yoy go&a&%(it‘aérﬁsﬁllc n?‘h‘ﬁ S\/\Bgtﬂﬁ% rprg"m“Sly
registéred singerpyint timagevvalle tHdsaghatpaienéxtiactedeby niep phstattaristive point

. | i h h [ Ly S i ze;
el i R FRIGAT s B B SRt O &

characteristic points fromthe

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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whol e fingerprint images when the whol e fingerprint
i mge reaches the previously set size depending on
W@ b@sdexoer m nation result; 35 the third step OPCT/KR2004/001602
conmparing characteristic points of the previously
regi stered 32 WD 2005/002077 PCT/ KR2004/ 001602
fingerprint image with the extracted characteristic
poi ' 3 : [ [
bF B b AUk Oh Bt BRRELAL AehBEe AL Sl x n
pixelse(betet m @dyare Anfgeirak ﬁtﬁg tigrd wif & x M pixels (herfe, NandoNiang integers,
Kl qﬁmﬁ IS LOg ' rprint acquiring means
n1<?§ﬁf§?b%%@?g?i g é?@?é?“?%¥£%%%§f@%%§ a required
f i ngenqvement detgeieng meansffongalculsiimg displavkment datmof the sxaracted

. h _ o Co i o ‘
g Shad DLPYEN, AN S, BN OISy g rspcive
fingerpuntimagg; andcl e) for extracting at |east one 10 or

nore.c ererist]c I.pt.s. fr h qyi.r e

fi ng%r%%?%fﬁgl rr%aeaaéé afr?gollg gér%%lg%i gfé})fag %‘%&c? Eétra [ grf) e ﬂﬁ%irﬂ?‘éemem
deteeting meansramdicaleulaying agivementedirdciing eng distunce nhithe poirtér based on
the &igs’;ﬁac%ﬁteﬁfﬁit&d characteristic points tp recogni ze a

user of e acquired fingerprint image; and a pointing

control unit (third operating cycle) for detecting

nov nt —.pfor i -ba r{qL s ata of.

gt acan’s da e g AR dg R et A0 Fhellin e moyement
deteetirigc nicans nglculiatep| the enesremerdbdarection: hed fdistayee pofi the dharageeristic

: [ t: 9 t.1.gn al c t :

poinfe AR KAl Dnl KA o ACLBRER bl 1R sy iR By Fmeorprnn
imagerasqpisédhin thg prewousecyaledorcdicnigte the clisplavetient deteofihe firgerprint
d ngerprint recognizing unit conprises: 20 a
haracteristic point extracting neans for extracting
at |l east one or nore characteristic points fromthe
fingerpri ' : Lr t.he f.i ngger pyint
ncacy | ng. oo TRde JEAL LELutihe dbuhT3E Rhirkhs the M and the
range dropa?@ ot Adh anditheen asd the npenget Somfl5tth@0pr evi ousl y

regi stered fingerprint inmage with those that are

extracted by the characteristic point 25 extracting

meadd to db¢ eomiting detwgaidording db daiusdff, ofhetdine the fingerprint

E i i 9 e pointing device according
acquﬁ%ﬁ%@gimr%l%,dh\?\gg%élﬁ%e %eﬁg&fecogni zing neans determ nes

whet her the characteristic points of the previously

reghgtered, fi rpEiat, | are j.dentical, w.th, t .

ext ?Agct ed?%% &° gg]?lér ‘irleé)t? I a%g)%ﬁ{l% LR (L:% e QI.’B?) I}l%gerpnm
acqupfreg meansris sn pdivesapdcitiafsehdve. previ ously regi stered

fingerprint imge and the extracted characteristic

poi nts, and perfornms a recognition on the user

dep&ndi ngThn pdmgingd eeecei avabiding riescilatm PN. wheein the second

OP"‘%%*@;%L%Sg%ﬁ{ilﬁgﬁ/&%&%di ng to claim17, wherein the

ima

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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35 unit conprises: 33 WD 2005/ 002077 PCT/ KR2004/ 001602
a fingerprint image extracting neans for extracting a
wo povgee0ri nt i mage of in x n pixels (here, in BCOKR2@M©01602
integers) fromthat of Mx N pixels (here, Mand N are
integers, in <M n < N) acquired by the fingerprint
acqui ring neans; a novenent detecting neans for
cal eyl ati f e
pol oy atl e pbﬁﬁhgﬁ?ﬁ?@gccgﬂﬁ%ﬁ AP P ARG LS iging:
i nf edight ¢roiting mears foespitng light towangehe fingdr surfageewhhdontrols
the;?cﬁn gting nmeans for receiving displacenent data
m’t e novenent detecting neans and cal cul ating
nmov erhght gathersng insansafod cdndsinsing éhft)ﬁngftrpnptonmEge refdaseifrom the
erguﬂtap di spl acenent data. 10 21. The pointing device
accor d| ng to claim20, wherein the novenent detecting
meamdersa e fingexpsint hnagmdem,ted By e tigltngatiredingirs¢amn deacquired
poi nts of the fingerprint image
bytﬂgﬁlﬁé&?%rgﬂ%@%ﬁeékgﬁe%}rént cycle fromthose of the
flngerprlnt i mge acquired in the preV|ous cycle to
cal gyl ate erpriqat . 15 .
nd 25 1h Dok R @SRERE AL T Bl R, AR Bl My ghthcring
meamhgrlecvaned: Wﬁ&WMIHhhd llghteenlﬁttlngemws fand ﬁlegﬁhgecprﬂﬁ @cquérini means,
t he 0.23...T
por e e Ethenb N A 2 bt e n il it i gt gathering
meam mrk ther distancealocerber thy l@algsthaﬁngn@hﬁsamdrﬂxgeﬁmrmnn acquiring
meaﬁ areLhel RRynting device according to claim17, wherein
h i'ngerprint acquiring means is an active
capags & reabneeheronngifig ik 1 e poi nting devi ce
according to claim 17, wherein the second operating
cycle is 1-3tines/second. 26. The pointing device
acc8fdi ngThe polntingdeVice whending t¢ kkimi8; evhepstn dtei light gathering
I 00- 1200t i mes/ second. 27. The pointing device
meaﬁé/%gr%?eﬁlé:?t o claim17, wherein the fingerprint
recogn|2|ng unit and the poi nti ng control unit are
i ndiyi dual t t.he sane
t hebis/econé %%I%[r%z‘{ %rl{l 319%33 dpeicg sgmp qmghal P%mgﬁ% :HSYIF% élescnbed m
claimyX1 end Ibr 3tnviOn2008y QeIOHTINECT /(Hig2(0t G8ddEARion and a pointer

control.

fing

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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28. The pointing device according to claim17, further
conprising: a light emtting neans for emtting |light

wa owanekorhe finger surface which controls theP@DKRR@1/001602
and a light gathering nmeans for condensing the
fingerprint image reflected fromthe 5 finger
surface, wherein a fingerprint inmge condensed by the

i g ' ' W he fingerprijnt

il R 5 Yk DRSS oIS
cl aiare@gpitiohestes fortdeterhinging regagrtition nfja uid afebanfingaprint image

: .t i 1t s.and th .
by LOAEHAERELIEERCLIGL ) (EVL4R8 RRNFF Sl Sepenaing on
secapidsperating bytloverdcerhparirignht extrictdd ahgracteaistc poidtstwigh those of the

] [i . s _and the di stance between the
prefib@il SR DLAG TP

neans and the fingerprint acquiring
meandfimgerprint image axttacting Step foe aktrauimger fingerpiimginiagerofin x n

pixeifrsigshd daited BREn BBl gy e Bl Pl e Py

31. ampenteableottagnitepafor detectirg movgmern imfyrrativei oftthéigespective
O TN T RN R A ———

imageelf m xpopineleyandcont rol . 32. The portabl e term nal

device acgordi ng to.claim 31, further .conprisi.ng,. a

di s 3t Sp°tatn P dor CHISHRIFI ARG i pyedion iy  distince where
the paifiter a0 nmive with thh dispiacernbrg ddtaspl ay nmeans di spl ays the

whol e information or a performng function admtted

to the user when a user recognition is perforned in

t he 3#i ngefpe ipotintingemethot zicogding to, claimd 36N whetkis heayeognition

[ .mation and usable functions within a limted
Steprcgfﬁlg’ég%hi ch is previously set when the user

r ec ogtputtingna isignabto mee filer madle BforBditioA peviohdingetrehbod user

iV a fingerprint recognition function, the
reco%@%gﬁ?sn%er%)&n%guf a pointer control device with an
i magetpsgmgon digndlnig ases tivditedr inforaetion hgevidusly set when a user

redetermn icture image required in a fingerprint
reco é@8ﬁ#ﬂ?¥@ﬁﬁg%§%§rising the steps of. a fingerprint
i mage acquiring step for acquiring at |east one or
noreg.fing rint. 35 es of Mx.N pjxels.d di
on' 511 r o828 pepipe MEERES eV e e B Mapd fgenee
fron? 90 & 402 O/ the @ AKRARAAEAELHOR 15ftb1I8Qer print acqui ri ng
sensor on a finger surface which controls a novable

poi nter; a recognition step for determ ning
recB8gni ti dhe pbinting swsthaf acctuelify togdaipr 33)twhiehda ehe third operating

cycle is 800~1200times/second.

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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by extracting characteristic points fromthe acquired
fingerprint imge depending on a second operating

weywbsmeozand conpari ng the extracted characteri SPCTYKR2004/001602
points with those of the 5 previously register
fingerprint image; a fingerprint inmage extracting step
for extracting a fingerprint image of in x n pixels

LR b B Es S Bl o PR 0P G g o e

of: detecting novenent infornatlon of the respective

fi t t

t he? HEBhERDE St PhET RS VERGP A Req SRR wEhtoRirols the
poinferPAngel s; and an operating step for calculatlng and

R R e i L R R

surfRRiwitl aphemdshod according to claim 33, wherein the
recognitio 55te comp Qut puttin
use “IREIHNGP et P%%’F‘Etalaf’%}ﬁmﬂﬁ e%‘?po diﬂ@’ 43 ul eeén%g%e%nn{ 1mage
condegg&g@yﬁlb@[ana@sﬁ@rsfe‘prned and outputting a signal to
use limted informati on previously set when a user
recognition is not perfornmed. 20 35. The pointing
met aod acqme Cﬁd’hﬂlﬁgomeiha'd mca&dmgh&)r elaim t3|9$ wWWegaial thé condensing
range rom 90_to 400, the.in and t.h r )
stepys 1§ GoRgEnsa Bie FHECTPRA IR PHIEI Al vt R eyt Bn the
fing8BsurBBEb e il M bheghhtingtepsplaiisag 25 cycle is
800- 1200t i mes/ second. 37. The pointing nethod
according to claim 33, wherein the novenent detecting
st epical cuihet poigtinp Lt acdomslivgn ee chind 40, veteréinrihefn is a real
aracter sti.c points of the kth fingerprint inmage
UHH&PBWWEH@ I’Ptlﬁogrngerprlnt i mage to cal cul ate

di spl acenent data of 30 each fingerprint inage. 38.
The pointipn

net hqd .accor di n ocla|m3 er.ei n IR
rdB” oxth Serng el Htdwineation fI5iEpopfrising
aﬂd 2k NeasP PRE @k ini@re SfirgPRrprint Ig_ﬁqhmngl uﬂéhalny fﬁlp ecquanimge dn ﬁmagep of a
the recagnition ste ependj ng,on the thir erati
fingey Biriioe Sepess IS OUSATEEOIH PEls REIGEAP OB L Tsg ehty
poi Ny @geﬂiﬁh Ofhe @C Q’éldlcﬁ@ulaﬁn@ dispiaSinertt udth eW1th the acqulred
conpr i, si ng

t ht t
i S e e T LR g it
displf®meRPddth;er ; and

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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5 a condensing step for condensing a fingerprint inmge
generated by the finger surface wth aspherics,
wob@seo207t he fingerprint acquiring step i s to BCUHR2Z@4401602

fingerprint image condensed by the condensing step.
10 40. The pointing nmethod according to claim 39,
wherein the condensing step is to condense the
fi.ngerprint imge by reducing the size of the

COMPHIRYEY print on the finger surface by 1/n by
r eguallipht agittihgmesishfer émi:ttinglll ght'fh\eaqddhm fingay soefadepdnd

accordl cl ai nis.a real
et Sntere b or EEoT e Ayt R i rom the
ﬁngaﬁwmngu&wa ngerprlnt recognltlon functlon conpri si ng:

st. 0 finger s.for
acqlYYel'lﬁF tglﬁ f ng ags Ps?ﬁ?’? aﬂ’g gg%eﬁ%ﬁﬁ%n%rp%ans is
obtmeﬁugtmerﬂnga@nﬁyaﬂqeumgmesan@.cca3| onal requirenent; 20
an operating neans for cal cul ating di spl acenent data
with the acquired fingerprint inmage to calcul ate

diretion T&i&q)oﬁiitﬁigal’w&evﬂﬁecﬁlﬂlr@ tpadl4itne4s, ivehetr€in vy Bl galthering

the ~dis storln aps for
meahs oS R oA 168t hifaee PESTR Fan [RgR Gy g rfbans,
acquhé +dtio df&m’lﬁlsﬁﬁcfd eswedidihe glghoemh&n@maumﬁ andfthe light gathering
t di spl.ac nt .data_ 25 re Y%
et o ¢ TG REeeh (5 GE0) Raso g m Giaioh Sie e acquiring
nw&ﬁ@ﬁﬁSSLm@ddata of the operating nmeans and the storing
means. 43.. Th ol Nt i d?¥ige according to claim42,
whe el 3 TEH A F@gwéﬁﬁ%% %36 as one package with the
operating nmeans and the storing neans. 44. The
poi nii ng vi ce according to.claim42 mher
s £ maa el gt ool B e POaPRL Toperd: g te
CPUd] Eiaﬂﬁeraébinlbﬁbgs sit ﬁlﬁbﬂi‘cgl Hﬁpif‘iﬁeTs&Eg éﬁing?é'an@d:dm?gnmgn process in a
evice accordin ne of clains 42 urth
SORF RSB35 O0E COTROME ACTIERIUS AR 350 0 i $igii magns with the
findety@hit iBAEd ﬁebéiﬂecﬂﬂ@ﬂﬁ&hé ffigeepiiiittacq@iring idans.onar d t he
finger surface; and a |ight gathering neans for
condensing a fingerprint imge reflected fromthe
fingm pri nl"hespﬂlﬁtﬁfgedev%e\/\ﬁtﬁbﬁhﬁg tdr€elafm mg;ewheﬂeni th'er‘mg'mg means
cqndensed bg heI| ég%herln means Js obt.ai n F b%
periofically st 7 iffecREy Thadkochehnge dfes PragstepBiRe ygte or stores a
fingdeptirk emasEeI¢ iw@n tie stérmgmééﬁ;s redivegianeduret o tah CPU.
gathering neans is |ocated between the light emtting
means and the fingerprint acquiring nmeans,

49. A method for providing service of a portable terminal device having a

fingerprint recognition function, the method comprising:

the first step of acquiring a fingerprint image of 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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10 the ratio of the distance between the |ight

emtting nmeans and the |ight gathering neans and the
waele@samoe7 bet ween the |ight gathering nmeans aneCT/R&2004/001602

fingerprint acquiring neans are n : 1, and nis a

real nunber ranging from1l to 5. 15 47. The pointing

devi ce according to one of clains 42 to 44, wherein

t he ;;CPU fur i se . ' .0f, processing.a

1 nabi pri e ATBIRES RibSE bR e R a e H isplay
the wheleameémigwhen fecogratign omthel usayis srformdd bntd display arspagfic menu

] | [hgerpri ' received fromthe
A0S ot beh B et PREP R wh ST PRARNGE e T

devi ce according to claim42, wherein the storing

mea pekd adi y. .stores a.fingerprint i e .

depg%'di ngﬁfggd]g&g!?% 8?% 1rl?§nt8dc 1%% I%E gvlhegelnb P’Vg%gaa user having no
recogitigariptends toiusagthenfilngtiodsethar the sérorddagitekmnse) the giesee that

o s A PR B b RO L

fingerprint recognition function, the nethod

co i singy t irst ste f.acquirin fingerprint
Comay! S "Sie hendd LEbTER, RlnaSB bR, e PR Pltomed
as & bagkrguridnpracessogniattoonatitaltyc bequire anfingeeprint i igdagg while a user

V] ly.reqgistered .fingerprint i e. W th the .
pertfis Ui GERIA Ry Rl gBHERG oPlopERS cf wtlighf Brrgapmine an
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usage rights of a user depending on the determ nation
result in the first step to display a nenu
corresponding to the usage right. 50. The nethod
according to claim49, further conprising the third
step of enabling a user to use a desired function of
the nmenu di splayed in the second step. 35 38 WD

2005/ 002077 PCT/ KR2004/ 001602 51. The nethod
according to claimb50, wherein the second Step is to
di spl ay the whol e nenu when recognition on the user is
perfornmed or to display a specific nmenu admtted to
use when the recognition on the user is not perforned.
5 52. * The nethod according to claim51, wherein when
a user having no recognition intends to use other
functions than the nenu admtted to use, the nessage
that no use is allowed is displayed and the nenu
admtted to use is displayed again. 53. The net hod
according to claim49, wherein the first step is
performed 10 as a background process to autonmatically
acquire a fingerprint imge while a user perfornms a
navi gation with a finger by using the pointing device
wi t hout performng an additional process to acquire a
fingerprint of the user. 39
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