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METHOD AND DEVICE FOR P..EGIS~EIU:NG AND COLLATING 

PAt.M J:MPR:tNTS 

BP.CKGROUND OF THE XNVDT!ON 

The present invention relat9S to a mathod and device 

for registcu:1ng and collating palm imprints of individual 

pe:cson who is to be identified £or the personal 

authentication and, more particularly, to a method and a 

device capah1e of registering and collating palm imprints 

in a rQd.u~d t.ime with simple means. 

As is pul:>l1ely known, finge:print is the most popu.l.ar 

physical information used in identltying the inc11v1dual for 

his persona1 authentication. The fingexp.rints exhibit 

unique characteristics such as_branching lines and end 

points. They differ among individual persons and do not 

vary throughout the 1ife. According1y, disclosure has l>een 

ma.Cle for a great number of devices and systems using the 

fingerp:i:i.ts or pal111 prints for the personal authentication. 

Furthe%mere, d.iscl.o.sure has been made for the devices 

utilizing palm p%ints to shorten ~G procassin~ ti.me and to 

improve the reliability • 

For example, Japanese Unexcimu.ned Patent Pub1ication 

(JP-A) No. 217984/1991, entitled "Fingerprint Collating 

device••, di.scloses a technique of shortening the 

fingel:J)rint collating process. In t:his prioz a~t, the 

devi.ce has the J.:imi. tecl scanning ran9e upon collating the 

;-f-inge::print. speeifical.1y, pal:n p:rint images a.re 

pre1:i.mi.nari1y input into the collating device and then 
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specified about which class the input palm print image 

belong to be. classified. The f ingel:print data are searched 

based on the pa.J.Jn print ~maqe clas~, and the input data and 

the cla.tabase are sought for the in.atching data. 

In the above ... describQd finge:p.d.nt collating device, 

palm shapes a%e used in classifying the fin;o:prints to 

shorten the col.latin; time used for authentication 

utilizing finge:z:pri.nts. This device does not employ 

personal. authenti.ca ti on mallng use of th~ palm printe so 

that the &uthentication accu:ac:y is not 9ood. 

A technique for =egistering a.nc1 co1iating palm prints 

is described, foi: example, !n Japanese TJnexnined Patent. 

Publication (JP-A) No. 114640/lSl9S, entitled "Pe:sonal 

Authentication System". This authentication system extracts 

info:a:mation cha.racte:i2.i.t'lq the palm. prints from a plurality 

0£ predetermined portions of each palm print and stores the 

extracted information. The ce:>llating process i.s carried out 

based on the stored data. The p.redeteJ:mllled portions are 

determined. based on the position of the middle finger and 

have Characteristic palm print portions invo1vi.ng less 

posit.i.onal errors. These predetcandned portions a.re t:hinly 

extracted portiona. 

During authentication, features are exb:acted only 

£l:om a few portions of the numerous portions desCJ::ibed 

al:>cve. This improves the authentication speec1. However, no 

lnelltion .is made about the means for selecting the above­

·inen~oned few portions, 

The afore.m.entioned personal authenticat~cn system 

needs complex equipment inciuding a prism, guide members, 
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and a light source. ':hese components are used to establish 
~ 

~e positions where the few portions are exuacted. That is, 

eoo.rdin.ates must be established in pal'Z11 .imprints finely and 

accurately. 

Moreover, it is di:ffieult to ~dentify individual 

pe.l:sons onl.y tii th the few image parts because the same 

featU%e overlaps in many portions within the limited area 

which ie thi.nly extracted. ConseqQontly, a considerable 

n\11ilber of image pa.rt.a are necessuy to obtain f aatw:es f.rom 

a palm p%int of the subject to be authenticated. 

spMMARX OF THE INyENTION 

Xt :i.s an object of the p.reaent i.nventi.on to pxOV"ide a 

method and device for idanti.fying and. collating individuals 

with p~ PJ:ints easi1y and quickly with a·reducAd amount 

of data necessary for the collating. 

I:n a method 0£ registering palm imprints il'l 

accordance with the present invention, e~ch palm imprint 

obtained from individuals to be identified is divided into 

p.iu=al. parts or regions havi.ng predete.z:mi.ned posit.ions and 

s~zes w:nen the pal.Jn i11Tprints are registe.rect.. for the 

authentication of the individuals. Feature points are 

extracted £rom the pallzl. imprint parts and reqistered as 

ihf ormation (hereina£te:: often ::eferred to as "featu:z=e 

info:cmation''} about the feature points. 

A device for registering a palm imprint in accordance 

wi.1:.h the present invent.ion comp.rises an image ~sp1ay unit 

£or displaying the ;palm .imprint as iJDage infor.mation on a 

di.splay unit, a partial division unit for di.vidin_g~tba palm 
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imprint into plural parts of regions having' predetermined 

sizes and locati.ons, a feature extraction unit for 

extracting f eat\lre po.inte f:rom the ranges of the .iuiage 

parts, and a data memory unit. Part information about the 

image parts and the feature information extracted by the 

feature extraction unit are correlated and stored in th~ 

data memory i.m.tt, together with corresponding infoDJation 

about the individual. entered separately. 

In this device, the pal.m imprint i• dividad into 

:angea havinv predetel:mi.ned si..zes and locations for 

authentication of -individuals. This facilitates the 

disc::riminat.ion and the identi~ication cf the individuals. 

~he 1ndi.v1.dua:r.s can a1so be authenticated. In addition, the 

all.O\mt o~ data t:;ansmit.ted to and from the data memory unit 

can i,,e reduced because the data is div.ided i.nto parts. 

hi a method of co1.l.ating a palm imprint in accordance 

with the invention, the feature points obtained from the 

palm imprint are registered oor%esponding to their 

:espectiva image parts obbti.nad.by 1:ha registQring mat.hod 

described above. When these feature po~ts ara compued 

against reference samp1ee £o:r authentica:tion of tho 

· · indivi.dual, he or she is authenticated if the feature 

~nfo::mation derived £Iom at least one of the image parts 

makes a match. 

A device for collating palm impr:i.nts 0£ individuals 

~n aeco~dance w1th the in~ention comp.rises a data. aemo:y 

~t for storing part information about parts of ea.ch paD 

imprint and corresponding feature information about feature 

points as wel1 as corresponding personal identity 
~~~--=---~~~~ 
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information for identification of the individuals, an image 

exttaction unit for dividing each input palDL print left 

behind and extl:acti.ng at least o~e iJ:llage pa=t c~ the print, 

a feature extraction unit £or ext.r:•cting feature poin'tS 

£rom the image part o:c parts extracted by the image 

extraction unit, and an info::mation collating unit for 

.eomparillg the part information about the ilnage parts and 

the feature inf ori:cat.ion about the extracted feature points 

w.it:h data. stored in the data memc::y unit and. producing 

i~fo:::mation that identifies verified inclividuals. 

Where 'the collating is carried out by this device, 

feature info:cmation is extracted only from eome i.mage parts 

and used for 'the c:ollating. This can reduce the amount 0£ 

data transmitted. to and from. the data memory unit or the 

;.nfo::inati.on collating unit. Moreove~, the collati.~9 time 

can be shortened. 

Other objects and features of the invention will 

appear i.n the course of the description thereof, vhic::h 

follo"7s. 

BRIEF PESCRIPTION OF THE PRAWINGS 

Fi.g. 1 is a functional h1ock diagram of a devic& ~or 

regis~ex:ing palm imprints in acco:dance with the p~esent 

invention; 

Fiq. 2 is a flowchart illusuating a sequ.enea of 

opera ti.ons pe!1::£o~d ::by the device shown :i.n Fi.g. 1; 

Fiq. 3 is a functional block diagram of a collating 

davice £or collati.ng pal.ln prints left behind, ~ collating 

device being bui1t in accordance with t.~e inven.t.i.o~n::;i_::....·~-

liiifliD 
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Fig. 4 is a flowchart illustrating a main sequence of 

operations performed by the device shown in Fii· 3; 

Fig. 5 .is a view s~owing a. manner in whic::h image 

parts of a palm px:int are specified in·accordanca with the 

invention; 

Pig. 6 ia a flowchart illust:ating a sequence of 

operations performed to specify the image parts as shown in 

Fig. S; 

Fig. 7 is a bloclc diagram illust=ating one fo:m of 

data stored in a device in accordance with the invention; 

Fig. e is a b1ock diagram of a devioe using a 

coim:in:mications bus , the clevioe l>eing bui1 t s.n accordance 

with the invention; and 

Fig. 9 is a functional b1ock diagram of an integrated 
1 

registration/collating device in aooo~dance with thQ 

invention. 

DESCRIUION OF THE PUFEUJ;P JMEIOPIMENTS 

Fig. 1 il.lustrates the functions of a device for 

registering palll\ prints in accordance with the preeent 

invention. This :registration device comprises an image 

input unit 1 l, an image display unit 12, an partial 

diviai.on uni't 13, a feature extrac:tion Wlit 14, and a data 

meDlOry unit 15 . 

The ill"lage input unit 11 accepts a pallll imprint to l:>e 

reg-i.stered and stored. The input unit 11 sends the image 

data to the image display unit 12 to display the ~ge on 

t..~e viewing screen. The imag~ display unit l.2 :receiving the 

image data displays the who1e palm imprint and divides the 
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disp1a.yed i.tnage into parts ~y pred.Qte::mined division lines 

under inanual control ox coniputer control. Data al)out the 

specified d.ivision lines is sent to the partial division 

unit 13, which divides the images in't.O parts. &angas having 

appropriate size and positions enabling identification of 

individuals have been previously determined. A specific 

eXGaJUp1e of this w.i.ll be desc:.rib~ 1ater vi th .:efe%ence to 

Fi.g. 5. 

The paztial diY-: ... sion unit 13 :eaeivea the image data 

£.rom the iiu.ge di.splay unit 12 and is inst.rur;ted how the 

iJaagQ is divided by div.is.ion lines. 

1'he partial division unit 13 specifies image parts in 

a p.redetel:'mi.ned sequence and semis image data about the 

specified image pa.:te to the fe~~ure extract:Lon unit 14 and 

inforznation about the sp~ci£iedpa.r1: to t:he data. meao:y 

unit 15. The supply of the data and info:m&tio.Jl .is stopped 

under control of the data meJDO.ry unit 15. 'l"he information 

about the image parts may not be Cli.:ectly. sent to the data 

memory unit 15; rather the infonuation may be sent togethe:; 

with the image data via the feature extraction unit or 

other .route. 

!I'he £ea~ure extraction unit 1-4 extracts feature 

points froIU the image data received from the partial 

div.:i.sion uni.t 13 and sends info:cmation about the feature 

points to 'the data memo:y unit 15. Where the infoJ:mation 

al::i~ut the image parts is sent together with the iaage d.a't.a 

from the partial division unit 13, the in:fo.rmation about 

th~ .image parts is also ee:nt to the data memoey unit 15 

aiong with the info.rmation al:>o~~e reature points. -----
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~ 'l'he data. memo:y 'Unit 15 has memory :reqions f o:c 

sto:ing data. A diffarent kind of information Bbo1lt 

individua1s (e.g. , personal nazDes o: individual 

identification codes) entered separately is stored .in a 

diffe:rent one of the mdO!:y %egions. 'rbe data meJDOry unit 

15 receives thA inforniati.on about the feature points frOJD. 

the feature extraction uni~ 14 and loads the input feature 

:infox:mation ~nto the memozy regions corresponding to those 

pi.ec&s of the image pa::t information that are ~eceiveci at 

the Game ti.JJl.e. 

The information for the idonti£ication of individuals 

entered separate1y ~s entared from the data memo:y unit. 

The infoz:ma tion may be sent from the image input unit to 

the data uie.rno.ry ;u.rU.t togetlter with t:he image data via 

va::ioue p.rocess.ing means 0% otbsr route. 

A sequence of operations for registration as shown in 

Fig. l is next descx:ibad l'>y J:efe.r:ing to Figs. l. and 2. Fig. 

2 ~s a flowchart il1ust.rating a main sequence of operations 

perf o:med by the palm print regiauation elev.ice shown in 

rig. 1. 

The va..rious ki!\ds of infozmation are uansmitt11d as 

shown in Fig. 1. First, an instruction for registering a 

palm i.mp~.int is entered into the registration devi:ce. 'rhen, 

i..l!2ge data about the pa.lm imprint is ente:red into the image 

input unit 11 (step S1). Personal identity information 

about the individual such as bis o~ he% name or an 

i.ndividua1 identification c::ocie is input into the data 
memory unit 15. Th.e image data about the palm ilcprint 

entered .into the image input unit ll ie displ.ayed. on the 
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image~ cli.spJ.ay u..--U t 12 (step 2) . 

A decision is mada as to whether the i.mage-displayed 

on the image display unit 12. can l>e d.iv.ided into 

predetermined parts (.stop 3). If th.A result 0£ the decision 

made in step 3 is ns, control goes to step 4, whe:te the 

imagG data i.s sent to the partial division unit. 13 toqethex= 

with a Di.vision inst.ruction. The partial d1.V1sion unit 13 

extracts the fi.rst one of the image parts produced by the 

division (step 4) • I.mage data about the divided parts 

having p:i:edeter.m.ined :ogions is sent to the featur& 

extraction unit 14. Names indicative of the divided parts 
. . 

are sent as part info~tion to the data metno:y unit 15. 

The feature ext7:action unit 14 .receives tbe i.Jnage 

c"..ata about the d.ivided parts, extrac::ts .featu~ poi.nt.e (step 

5) , and sends them as fQature in£oxmation to the data 

memozy unit 15. The data mamoey unit 15 loads the feature 

information about the feature points into those or the 

iu.emoxy regions which correspond to the part infoma tion 

~eoeived si~uJ.taneousiy £rom the pa:tial. d:ivision unit 13 

(step 6) . As i:oentioned p.reviousJ.y, the different memory 

reg~ons a:ce estabJ.ished for cii~f~rant kinds of informati.on 

about individual.a, the in:fo:matioh :being entered. sepa%ately . 

When the partial division unit 13 receives a 

notification of co~pletion of the loading operation froJll 

the dat:a memory unit 15, if no furth~r image part exists 

(i.e,, the ~asuJ.t of 'the decision made in step 7 is NO), 

the processing is .ended. If the resuJ.t of the decision made 

in step 7 is YES, indicating that any further image part 

exists, then this pa=t is extracted (~tep 8). Control 9oe& 

litiffii/ 
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back. t.o step S, Where feature point.s are extracted from the 

ilna.ge data about the extracted po.rt, and subsequent 

processing is repeated. 

If the :result of the decision ma.de in step 3 is NO 

(i.. Q. / tho :i.111a9.a data. di&played ·on the i.ma.ga disp1ay unit 

12 indicates that the desireci part is indivisible, data 

~out the whole di.splayed image is sent to the feature 

ext=action unit 14 from the putial divi.sion unit 13. 

I:l£01:mation about the whole illlage is sent as an assemblage 

of data. about the image parts to the data memory unit 15. 

Therefore, the feature extraction unit 14 re~.ives the 

image data and eietracta f ea.tu.re poi.nts £:om the whol.e image 

(step .11) • nie info::matic:>n about the featu::e points .is sent 

as feature infcJ:mB.ti.cn to the data memory unit lS, wh.icb i.n 

tw:n leads the £eature .inf'o=mation sent from feature 

extraction unit 14 .i.nto those (not shown) of the regions 

corresponding to the information about the who1e image 

(step 12) • ~hen, the processing- is ended. 

A col1ating device for collating palm pri~ts left 

behind i.s next desc:ribeci wi.th re£~renee to Fig. 3, which is 

a functional block diagram of the collating devica. This 

collating devie~ comprises a data memory unit 20, ~ imaqe 

input unit 21, an image display unit 22, an partial 

d.ivision unit 23, a featu:e exb::act:ion unit 24, and an 

inforJiiation collating unit 25, 

A database of info.::ination about featu%e points 

corresponding to the i.nfo:mation about the image parts has 

been previous1y s~ored in the data memory unit 20 for each 

piece of in.format.ion identi:fying each indiv.idua.1 as, __ _ 

This Sheet llas Been Replaced 
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desot"ibed above. Where there is a request for search fox: 

information about feature points according to information 

about one image part, th~ fe~ture inf orma.t.ion about each 

kind of info~tion on individuals is sequentially sent to 

the information collating unit 25 together with t.he 

in£oniation identifying the individual according to the 

r_eceived image part infc:ination unde:: control o~ the 

information col.lating uni.t 25. Aecorcling1y, the database 

can be constructed by an independent recording medium, e.g. , 

a disk memo.ry. Deilta rGqistered on the registration device 

ca:r. be copied and supp1iad. 

'l!be i.mage input unit 21 receives ima;e data 

cons1st1ng o:f the palm imprint that ie left behind and 

shou.lcl be veri.£ied, and sends th~ image dat& to the ilnage 

di.splay unit 22. ~his c:lisplay unit 22 receives the image 

data and disp1ays the whole palm i.mp.rint on its viewing 

screen. The image on the screen is divided into parts by 

means Of predetermined division lines under manual contro1 

o.r computer control. !I!he specified dinsion 1ines are sent 

to the pa~ti~l division unit 23. 

~a partial di.vision unit 23 divides the palm image 

l.eft behi.nd into plural parts, depending on the image data 

:-eceived from the image display unit 22 and on tbe 

specified division. If the i.mage parts obtained by the 

divi.sion are pl.u.ral, the partial division uni.t 23 specifies 

th~se parts in a p.redete.ntined orde:r. Image data cieri ved 

from these parts are sent to the feature extraction unit 24. 

Furthermore, information about tile pax~s produced by the 

division is sent to the i.nforma~i.on eol.J.ati.ng: unit 25. The 

.... -·-.. r---........ -~---
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supp\l.y 0£ t."'lese image data and infonnation about the parts 

iss~opped or the destination of the supply is switched 

under control of the information collating unit 25. The 

inf ol:'IDation at>out the parts JDa'f b~ sent directly to the 

data memory unit, :for example, without via the in£ox:mation 

co.llating unit. 

~e feature extraction unit 24 extracts feature 

points from the image data received. from the partial 

division unit 23 and sends in£o::mation about the f'eature 

points to the i.nf o~tion coll.a ting unit 25. :t:f the 

.information about ·the ima~ parts is sent togsther with the 

image data from the partial di vision unit 23, the 

infox:mation about the image parts is sent to the 

infox:mation collating unit 25 along with the info.i=ma.tion 

about 'the feature po~nts. 

'?he inf oxmat~on coJ.lating unit 25 sends the part 

info~tion recei\l'ed :from the partial di.vis.ion unit 23 to 

the data memory unit 20. If 'there is a request for seareb 

for infoDDat~Otl about :feature points, the collati.ng WU.t 25 

accepts the .information about the feature points and the 

information to identify the individuai from. the data memory 

unit 20. The in£oI:mation about the feature poj.nts i$ based 

on image part info:ma'tion rcr each kind of personal 

identity information sto:red in the data memory unit 20. ~he 

data memory unit 20 is sequential.1y searched for the 

info:mation. a.bout the individuals. Subsequently, the 

collatinq \lni.t 25 coinpa.res the feature intormation about 

the £e.atu:ce points obtained from the feature extraction 

unit 24 aqain$t the information about tl'le featu:e points in 

- . ---.. - -- - ----·--·-.--:---·-..-.~:~---=-----~~-_-,-.- .. -------·-- ....... 
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the•data ~moey unit 20, the =~ature i.:lforma.tion being 

apa:~ from the information received fro& the data memory 

unit 20. :tf thez:e is a match hetl!'eer. the.th, the collating 

unit 25 deJ.ivers the pe:r:sonal iaentity inf'o.rmation to 

identify the individual, th4: pe%.tcnal idAmtit:y information 

being :r:ecei.ved from the data inemo%Y unit 20. 

Operations fo:r: collating are shown Ul Fig. 3. These 

oper-ations an desc.t:ibed in :further detail b)" referring to 

Figs. 3 ~d 4 . .Fig. 4 is a flowchart il1ust:rati.ng a main 

sequence of ope.ratione performed 1'y the cc1lat.ing device 

shown in Fig. 3, the col.la.ting deviee acting to collate 

pall:n p:r::ints left behind. Various kinds of in:fo.?:ma~on a.re 

transmitted as shown in Fig. 3. 

'Che collating d.e~ioe ~eceives a collating request for 

eollating a palm p::i.nt 1e£t behind (step 21) and image data 

abo\lt tha palln p%int left behind (step 22). The image 

d.ispiay unit 22 displays an ima9e acc:o:cling to the received 

image data (step 23) • 

The partial di vision unit 23 di v.i.des the image 

d.ispJ.ayed on the image displ.ay \lnit 22 into predete:m.ined 

pa=ts and makes a decision as to \ahethe:r the displayed 

image has p1ural. parts (step 24) . If the result o£ the 

decision made in step 24 is IJ.:S, control goes to step 25, 

where a decision is made as to whethez ~e displayed image 

is divided into piural parts. If the result of the decision 

made in s~ep 25 :is YES, control goes to st~p 26, where the 

first ima.ge part is extracted (step 26). The partial: 

division unit 23 sends image data corresponding to the 

divided parts to the feature extraction unit 24 and gives 
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na.Die~ to the divided parts, These names are sent as 

information al:>out the parts of tile image to the infoniation 

co11ating unit 25. 

The feature extraction unit 24 .receives image data 

about the divided parts having- desi.rad regions and extracts 

£eatw:e points (step 27) . Infon:iation about the feat\tte 

points is sent £rom the extractic:>n unit 24 to the 

inf"onnati.on collating unit 25, which in turn sends the 

ir.formation a.bout the fea.tu...-e points to the data memo~ 

lttlit 20. 

!'ho data nemo:z:y unit 20 searches fo: info:rmation 

about the feature points of individuale us.i.n.g the part 

infox:mation received fr~ the info%Dl&tion co1lating unit 25. 

'the i.n£or.m.ation abou~ the feature poi.nte £xom each 

indiv.idua1 is sequentially sent to t.~e collating uni.t 2S 

along with the .info:::mation to identify the indivi.duals. i'he 

co11atinq unit 25 compa!ees the feature information :eceived 

froDi the feature extraction unit 24 against the .f'eat:u.re 

i.nfol:mation in the data memox:y unit 2.0 (step 28) • Contro1 

then proceeds to step 29, where a decision is made as to 

wheth~ there is a match betwee.."l those two kinds of feature 

infol:t.Dation. :rf the l:asult of the decisi.on is as, the 

collating unit 25 &ends cut the personal identity 

information received f'roni the data memory unit 20 (step 30) • 

If the result 0£ the decision made in step 29 is NO, 

i. e. , there i..s no JD.at ch, control goes to etep 31, whez:e a 

dec~si.on is mada as to whether in£oJ:Dation about tbe· next 

extracted part is not a~ailable. :f the result of the 

decision Inade in step 31 is NO, t.~e collati..~g unit 25 
·------

1iiiir 
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producee a collating output indicating that the::e is no 
) 

match or no info:cmation (step 32) • 

I'f the .result of the de~ision mad.G in step 31 is n:s, 

i.e., there is infomation ~oiJt the next put of the image, 

contr:o1 goee to step ~3, in which the nut part is 

extracted. Then, control goes back to step 27, where 

feat~e po.i!lts are extracted from image data about the 

extracted part haV:ing predetermined .r-eqions. Subsequent 

processing ~s repeated. 

If the result of the decision made in step 25 is NO, 

i.e. , the desi~ed .pa.rt of the image data d.:i.sp1ayed on the 

image d.ispl.ay unit 22 cannot be divided and there is only 

one part, the partial c:livision. Wlit 23 sends data about the 

whole disp1ayecl image to the fea~e extraction unit 24. 
; 

~ di"l1'ision urU.t 23 sends i.n£o~ti.on about the whole 

~111age cons~sting of an asseun.blage of data about parts to 

the collating unit 25. The featuxe extraction unit 24 

receives the data about the image ~d extracts featl.U:e 

points from the whole image {step 41). !rhe feature points 

0£ the whol.e imag"e are sent as information about the 

feature points of t:he palm print left behind to the 

colla.ting unit 25. 

The infoi:mat.ion collating '.lnit 25 sends the £eature 

inf'oxmation received f%om the featuz:e e.ztraction unit 24 to 

the data memory unit 20. The data mel'Qory unit 20 seai:ohes 

for the ihf o~tion about the feature points £or each 

i.ndividua1 us.i.ng the :i.nfo.r:mation receiv~d from the 

oolJ.a.ting unit 25, the .latter i."lfo:rmation being :eqardi.ng 

the whole i.mage. 'I'he searched information i.s sequentially 

iiii1iff 
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sen~ to the coll.ating unit 25 ~ogetber with the pe:sonaJ. 

identity info:rmat~on. The collating unit 25 com.pa:-es the 

fea~u:e information received £:om the feature extraction 

unit 24 wj,th 1:he feature infonaation sto:ced in thQ data 

=emoey unit 20 (step 42). "!£ the result 0£ the decision 

made in step 43 is YES, i.e., there is a match, conttol 

goes to step 30, where the collating unit 25 pi:oduces an 

output that is the personal identity information z:eceived 

from the data ~o:cy unit 20. 

If the reau1 t. of ~ decision Ude i.n step 43 is NO, 

i.e., 'there is no .match, control p:oceeds to step 32, where 

the collat.i.ng ur.it 25 produe•s an output indicating that 

the...-e 18 no match or no info:=ation, 

A palm imprint and a aet?lod of extracting parts 0£ 

the pal.m imprint bY division in accordance with the present 

invention are described by :r:eferring to l'ig. 5. J'irst, a 

palm. imprint is almost wholly established as a rectangular 

ext::acti.on £rcune 30 to extract parts cf the palm iarprint. 

This fra.?Da 30 comprises ~ uppe~ ho~izontal line 30a 

c=ossing the palm near the baeaa of the four f i.ngers (i . e. , 

index fin41er, midd1e finger, third finger, and little 

finger), a 1ower hori2ontal line 30b parallel to the upper 

horizontal line 30a and close to the wrist, a vertical. 

strai~t 1ine 30c vertical to the t~o ho~izontal. lines 30a 

and 30b and. c1ose to the Qase of the th'U'll\b, and anothu 

ve:rtical. line 30d extending along the side surface under 

the 1ittle finger. 'rhe lower horizontal line 30b is ·so 

adjusted as to pass across an interunit 35 at which a Moun-c 

divisior. line 36 meets the .l.ifeJ.ine 32. The Mount division 
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line 36 extends vertically from the midpoint 33 (specified. 
) 

later) ·.between the base of the middl.e finger and the base 

of the third finger toward the w~ist. 

Eve%l"one has these fo\U' fingers, a line of Beart 31, 

and a li!aline 32 in the palm p~int. Baaed on 't:he.ir 

positi.ons, the midpoint 33, an inte%Uni.t 34, ~ the 

i.nterwtl.t 35 are established as shown. As r:nenti.01\Qd 

previously, ~e midpoint 33 is the Jlli.dpoint in the 

connection unit that connects the middle finger and the 

third fi.nger. At the i.nte:unit 34, the line of Heart 31 

meets the sido of ·the palm imp.rint under t:he little £ingeJ::. 

As descxibed above, at the interunit: 35, the 1:i£eli.ne 32. Oh 

the WJ:iat side meets tlle lower horizontal J.j,ne 30b on tile 

wrl.st .s~de of the palm .imprint. 

To divide the palm. impri.nt into puts, the Mou:n1: 

divi.si.on 1ine 36 and a base division lirie 37 are p:r:ovided. 

The Mount division line 36 is a. straight l.in~ connecting 

the mi.dpoint 33 ~d. the interunit 35. The base clivi.sion 

line 37 extent..:.S ~rom the interuni.t 34 vertically to the 

Mount division l:i.tl.e 36. 

The palm imp%int furthor inc1udes a f our-fi.nger base 

portion 41, a thumb Mount Cfl.eshy lump) 42, and a little 

finger Mount 43. !he :four-finger base portion 41 is a 

l:eg'ion on the side of the four fingers and defined by the 

base di.vision line 37 o:f the recta:rigular extraction frame 

30. !rh& thumb Mount 42 and the 1.i ttle finger Mount 43 a.re 

def:ined and partitioned. by the base division 1ine 3''( of the 

extrc.ction frcune 30 and the Mount divi.sion line 36 and 

located closer to the thUl'lib and to the little finger, 
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respectively. 
~ 

'I'he sequence in which the scopes of tht! f.o~-finger 

bas~ portion 41, the th~ Mount 42, and the little finger 

Mount 43 are set is nekt dascribed by referring to F.igs. 5 

and 6. First, the pcsi ti.on of th& pa.l.Jl imp:cint extraction 

f:ame 30 1s speci~ied :by the uppe:c horizontal line 30a 

crossing the pal.m near the bases of the four fingez:1>, the 

lower hoxizontal line 30b close to the wrist, the ve~tical 

l.i.ne 30c close to the base 0£ the thumb, and. the "Vertical. 

line 30d extQnding alo~9 the side surface undex the little 

finger (step 51) . . 

~en., the position of the interunit 35 is set by the 

interunit o'f the vertical lin& 36 and the 1ifeline 32. The 

vertical l..ina 36 extends ~tical1y to ~ palm imprint 

extraction. f"rame 30 from the midpoint 33 neu the bases of 

the £our finqers toward the wrist. As a resul't, a straight 

line passing across both midpoint 33 and interunit 35 is 

defilled to be the Mount division line 36 (step 52). 

~ereafter, tbe po$ition of the portion 0£ the 

extracti.on frame 30 on the w~iat side i.s so adjusted as to 

pass across this inte:\Ulit 35 (step 53). 

Subsequently, the position of the interUll.it 34 is set 

by the inte.runit o~ the line of Heart 31 and the sideline 

of the palm imprint un.der the little ~inger. A straight 

line extending from the inte::uni t 34 ve:rti.c::a1ly t.o the 

Mount divi.sion l.ine 36 .is defined to be the base division 

li?ie 37 (step 54) . 

Then, the 1nside of the extraction frame 30 is 

divided ~nto vertiea.l.ly adjacent two parts by the base 
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d:ihrision line 37. 'l'ha.t of these two puts torhich ie closer 

to the four fingers is defined to be the f oux-finge.r base 

portion 41. Thelt pa.rt 0£ the inside of the extraction f:ra.me 

30 that .is defined by the base division line 37 and the 

Mount division lina 36 and located close to the thumb is 

defi.1\ed to be the thumb Mount 42. That pa.rt of the inside 

of the extraction frame 30 that is defined by the base 

division line 37 and the Mount division line 36 and located 

close to the little finger is defined to be the little 

£ing.;ar Mount 43 (s~p SS) . l'hen, the processing is ended. 

Personal identity information to identi.~ each 

i.tldivi.dual. is stored i.n the :manneJ: as i.1lustrated in Figs. 

l, s / and 7. Fig. 7 illustrates one example of the pex-.sonal 

identity info:J::ai.ation eto:ed in the data memo:y unit 15 

shown in E':i.g. l . 

This personaJ. idsantity infoxma.tion inc1udes featuxe 

points extracted froa the four-finger base portion ,1, the 

thumb Mount 42, and the little !inge: Momit 43 by the 

feature e:xttac~ion unit 14, as well as palm pl:ints O?l the 

side surfaces (not shown) of the palm. '?his in:fox:m.ation £or 

identification of individuals is stored in the da.ta memory 

unit l.5. 

A plurality of coliating ~evices 50 and a 

regJ.s~ation devi.ca 60 are installed remotely. The 

eo11a~ng d~v~cea SO exchange data with the registration 

device 60 via a ccmm.unications bus 10 in the manner ae 

ii1ustrated il'l Figs. 1, 3, and 8. 

Each collating device 50 does not have any data 

memory like the d.at.a Jtl.Qmory unit 20 shown in Fiq. 3. Eaeh 
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c~1ating device 50 has an inf onn.ation collating unit Sl 

and a transmi.t/:eoei,,..e unit 52 interfaced to a data memocy 

uni.t 62 ins1de the outside :regisb:ation de'7ice 60 vi.a the 

communications bus 70. The tra..."lsm.i t/rec:eive uni.t 52 

:ecei~s information from the data memory unit 62 via a 

tl:ansmit/receive unit 61 ineida the .registration device 60. 

Persona.1 idantity information for identificati.on of 

individuals as described above. has been previously loaded 

in the data memory unit 62. of the ::egistration. dev:tce GO. 

!r!hat i.s, the data mem.ory uni.-t 62 inside the regi.stration 

dGavice 60 =ana.ges all th• information for l.dentifi.cation of 

al1 the indi.vidUa.ls. 

A registration/collating device in acco~ciance ~ith 

the present invention is next ~se.rlbed. by ~eferring 1 to l"ig. 

9. 1'his integ:ated de.v.i.oe comp:ises ;;i.n image ;i.np\lt unit 71, 

an image display unit 72, an partial di.vi.sion unit 73, a 

featltte extraction w-.it 74, a data memoey i.mit 15, and an 

inf c=-ation collating unit 7 6. This deV'i.ee is .identical in 

th~ registe:rinq :functions and operation with the de'V"i.ce 

d&scri.bed already in connection with F~gs. l and 2. 'the 

integrated device is identical in tha collating functions 

and operation with the device descril>ed previously in 

connection with Fiqs. 3 and 4. Lik~ components are 

indicated. by like re£erance numerals in various figures .and 

those components which have b~en already will not be 

des~ibed in detail below, 

When a palm i:inprint is registered., information f'or 

id.entity of .individuals is input to the data mel!\Dry unit 75 

f::om the it"..age clispl.ay unit 72. Part info::::mation abO".lt 
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pa::-ts of the palm imprint is input from the partial 
• 

division unit 73. Feature information about foature points 

is input from tha feature extraction \lllit 74. ~ese inputs 

-are indicated by the solid 1ines. These various kinds c£ 

information a%'e stored in the data memoxy \mit 75. 

Wh.eJ:l a pa1m ilrlprint l.eft behind is ~%ifiod, the da t:a 

memory unit 75 produces information for :identify of 

indi.viduals and infonation about feature points acccrdi.ng 

to the part information received f::om the putial. div~si.on 

uni. t '73. These outputs a::e .ind.ica ted by the broken lines . 

'!'he collating unit 76 eciiipa.%es the feature information 

recaived from the feature extraction unit 74 with thQ 

£eature infomati.on stored in the data m8nio:y unit 75. The 

:results ara output together with ~e personal identity 

in£ormation .received .froni the data lldO,:Y unit 75. 

:rn the desc.ription given above, the ~unctions and the 

sequence of operationa are illust~ated. ~he functions may 

be coJDbined or separated at will using arb~tra.ry functional. 

b1oeks . Furthe:more, the seq1.1enoe may be modified 

a::bi trarily as l.ong as the functions cu:e satisfied. :tt i.s 

to be noted ~at the description provided above does not. 

limit the scope of the present inventign. 

As described t..~us fu, the present .invention· divides 

a palm. print into image parts having predetermined 

positions and sizes. Featu:re points are extr•cteci from the 

.regions of these iniage parts . In partic:ul.u, the paln pl!int 

.is divi.ded into a four-fi.nger base portion, a. th-umb Mo'-1nt, 

a..-.d a l.ittl.e finger Mount by Mount division lin~s and base 

c!.ivisi.on lines. Th.is facili.tates identifyirig individuals . 

. - ... ---··- ..,.--~--70'"-:.-~---:----- --· ........ --- . . .. 
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Moreover, data sent to and from the data me.mo:ry unit 

is divided into plural parts and so tbe amount of data 

transmitted can be reduced. This shortens the c::olla. ting 

tims until authentication ia completed and thus the 

col1ating can be perf ol:med quickl.y. ~ a.mount of data 

stored for col1ating can be decreased. Durinq eollati:tlq, 

· £ea~e points axe derived only !rom some pa.::t.s of the pall!. 

image and compared w1 th a stored teimplate. Hence, 

ind1vidua1s can be idontifi.ed with a reduced a:m.ount of data. 
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WHAT IS CLAIMED IS: 

23 iiiiITIHTi 
l • A method of .r;eg.istering a pa.J.m imprint of an 

individual to be identified to au1:henticate the individual, 

.eai.d method comp:ris ing the steps 0£: 

dividing said palm imprint into plural image paJ:ta 

having regions baving predetermined positi.ons and sizes; 

ext:acting feature points frcm said iaa.ge parts; and 

re~istering said feature points as info:.r:mation fo~ 

ident.ify of the i.nd.ivi.dual. 

2. A :method -0£ eo1lating a. palm imp~int, comprising 

the steps o.f: 

regi.stering palm imprints by the aethod of claim. l 

suc:h that each palm i:mprint is divided into plura1 image 

parts· and that feature points derived fl:'Olll the i.ma.ge puts 

a.re %egistered; 

obtaining a pal"m imprint £:om. an individual as an 

input palm i.mpX'int; 

dividing 8aid input palm :i.31pri.nt into said pu'b; 

extJ:acting .feature points from at least one of sai.d 

ilDage pa:ts of said inpu~ palm ilnp:rint; 

comparing said ex'b:a.eted feature points with the 

previously .reqistered feature points; and 

authenticating said individual if there is a :match 

between the feature po~nts compared. 

3. A method of registering a :pal:al i.mpri.nt as set 

f'orth in claim 1~ wherei.n sai.d step of clividi:ng said palm 

imprint into said plural image parts is done using division 

lines which have been established using at least kinds of 

l lHiHI 1\1-lll lllll lllll ll IHI 
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fingers and positions of the line of Heart and the lifeline 

co2mn0n to everyone. 

4. A method ot collatinq a palm imprint a.s set forth 

in claim 2, "1herein said step of dividing said palm. imprint 

into eD.~d. plUJ:al image parts is done using division lines 

which hava been established usj.ng at lea.st kinds o'f f inge.ra 

and positions of the line of BQart and the l.ifal.ine comm.on 

to everyone, and wherai.n said plu::al. image parts have been 

~reviously established. 

5. A method 0£ .registe::ing a palm imp:int as set 

forth i.n c:lailn 1, wherein said plural image parts of s.aid 

palm imprint includes at 1east a four-finger base portion 

close to the bases of the fou:z: fingers of said individual, 

a thumb Mount close to the .base 0£ the thumb, and a little 

finger Mount occupying a remaining regi.on, and whe:ein said 

step of di.vic:li.ng sai.d palm i1nprint ie done using a. Mount 

diVision line and a base division line, said Mount di~ision 

1i.ne connecting a midpoint between t:he middle firige: and 

t.be third fi.nger with a first intarsecti.on at which the 

1i..fel..ine on the vl;.i=-t side meets a straj,ght line on the 

wrist side, said base division line eJctending from a eeoond 

intereec::tion vertically to said Mount division line, said 

second intersection providing a point at ~hieh the line 0£ 

Heart meets a side surface unde~ the litUe £i.nger. 

6. A method o:f co1lating a pal.Jn .bipr.int as set forth 

in claim. 2, whe.rein said plural image part!I 0£ said palm 

imp=int inc1udes ~t 1east a four-finger base po~tion close 

to the ba.s~s of the four finge:: of said ind.i vi dual, a thumb 

Mount close to the base of the th'Wnb, and a little fillger 

J fllllll lll'llllllll tllll 111111 
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Mount ocC1:1pying a remaining region, and wherein said stap 

of di vi ding said palm· imprint is done using a Mount 

d.ivisi.on l.ine and a base division l.i.ne, sa1.cl Mount division 

line connecting a midpoint between the 111.iddle finger and 

the third finger with a first intersection at ~hich the 

li£eline on the wrist side meets a straight line on th$ 

w4ist side, said base division line extending from a second 

intersection vertically to said Mount d:ivision line, said 

second intersection pxoviciing a point at which the line of 

BeZl.rt Mets a side surface under t.he litUe finger. 

i . A method ·c£ regi.s tearing a. palm inpJ::int as eat 

forth in. c1aim 5, wherein sa.id information to identify the 

ind.i.vidUal incl.'lldes second :feature points derived f:com. 

various portions of the pa.lm imp:::int when the paJ.m imprint 

is not divided, Ui addition to feature po.ints of the 

separate parts of the palm :illprint. 

B. A JDQthod of co11ating a palm imp.rint as set forth 

in clai:m 6, wherein said infomation to identify the 

indivl.dual includes second feature points derived £ram 

va:::i.oue portions of the palm imprint Wben the palm imp:rint 

is not divided, in addition te feature po~nte cf the 

separate parts of the palm imprint. 

9. A method of registering a. palm imprint as; set 

forth in claim 5, wherein said .info::mation to identify the 

individual .includes second feature points derived from 

vari.ous po:rtions o:f the palln il!Jprint when the paJ.m imprint 

is not divided and features points of a side s~rface of the 
. . 

palJU, in addition to feature points of the separate pa.rts 

of tile palm imprint. 

iiiiir 
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10 . A method of collating a palm imp:rint as set forth 

in claim 6, wherein said information to identify the 

indiv~dual includes second feature.points der~ved frOZl'l 

vazious portions of the pahn ilirprint when tbe palm imprint 

ie not divided and features points of a side surface of the 

palm, ~ addition to feature points of the separa.tQ parts 

of the pal~ imprint. 

11. A device for :re9'.i.eterinq a palm imprint 0£ an 

individual to be i.dentified to authenticate the individual, 

said device eompri.~ing: 

a first iJna.ge display unit for displaying said palm 

imprint as imag~ info:mation; 

a £i.rst partial di.vision unit fer cl1vid1ng said pa.lm. 

~.rint into plura1 parts having regions represented by 

predetermined positions and sizes; 

a first fe~tU%e extraction unit for extracting 

feature points of said parts of said paltll imprint; and 

reg~stration clat:a memozy unit for storing part 

in£o:cmation about said partt:J of said pa.JJn imprint, feature 

information a:bout said feature point.a, and pe:rsona1 

identity infoJ:mation :fo:r identity of individuals in a 

co:=eiated manner, said personal identity in£o:cmation being 

entered separate1y. 

12. A device £0: ~egisterinq a palm imprint as set 

forth in claim 11, wherein said first image di.splay unit 

dispJ.ays the whole palm i:mpr:i.nt fo.rned by impl:assing a palm. 

13. A device for registering a pal.m. impri.nt as sat 

£o:rt.~ in cla:Uii 11, wherein said data memory unit has a 

communications means and searches for various kinds 0£ 
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in£o::mation stored therein and sends out t:he searched 

illfonia.tio?l through a communications bus according to 

requests from external devices .. 

14, A collating- device for comparing an input palm 

print. left behind wi tb palm prints .i:egistered by the 

registration device of claim ll to authenticate individuals, 

said co11at1ng device comprising: 

a second image display \ll'l.i t fo.: displaying ea.id inplolt 

p&lm print left behind as.image in:foCRation; 

a collating data memC>%Y unit for storing the f'eatu:r:e 

infoxmation in said rogistration data memoxy unit ihtaet; 

a second partial division lll'lit for clividing the input 

palm print left behind into plw:al puts ha\l'ing' regions 

rep.2:'esented by predeten:t.i.ned positions and sizes; 

a second feature extraction unit for extracting 

infoniation about featw::e points of said parts of the palm 

print; and 

1.nfox:m.ation collating unit for comparing the ~eature 

in£o.rma.tion about said parts of the input palm print with 

the feature info:r:m.ati.on sto:a;ed i.n said coll:a.tin9 data 

memory unit a..~d producing in£ormation fo~ identity of the 

indiv1dual if there is a match between them. 

lS. A col1ating device for comparing an input palm 

print left behind with palm pxints registered )ly the 

=egistration device of claim 11 to authenticate incU.viclual.s, 

said coiiating device comprising: 

a second ima,ge display unit f 0% displaying said inpi.i t 

palm print left behind as image infOJ:'l3:1ation on a viewing 

screen; ------ ------
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' a. second partial division unit for dividing the input 

palm print left 't>ehind. into plural parts having- :-egions 

represented by p::ed.etel:mined pcsi 'tions and s'izes; 

a second fee.tw::e extraction unit for extracting 

information about feature points of said parts of the palm 

print; and 

info%ma.tion collating unit for aomparinq the feature 

inf'o.t':JSlation ~out $aid parts of the palm print witb the 

fea1:Ure ill£o:t1Zlation about said palm print stored in said 

collating data mem.ory unit and producing i.nfo~ti.on fo: 

:i.denti ty 0£ the inclivi.dual if there is i:I. match between them. 

16. An integ::ated registration/collating device, 

wherein the registration devi.ce of claim 11 and the 

col.l.ating device cf claim 14 a:e combined into a· unit, and 

whe:e.in said reg-ist:ation device a!ld said col.la.ting devi.oe 

have said i.mage display unit, said partial division unit, 

said feature extraction unit, and sa.i.d data memory unit in 

common such that said .registration deVice and said 

col.l.ating device sha:r:e the same functiQns. 

1?. ~he integrated :egistration/collat:i.ng device of 

claim 16, wherein sa.id palm print is divided by dl.vision 

lines which are scat, dependini on kinds 0£ f in9Qrs , the 

position 0£ the line of Heaxt, and the pos.ition of the 

lifeline co.rtllll.On to everyone's palms, and wherein said parts 

of the palm print have predete.rlllined .ranges. 

18. The integrated registrati.on/collatil\g d~vice of 

cl.aim 16 o:r:: 17, wherein said pl~a1 regions of said pallJ\ 

print include at least a fo~-finger base portion close to 

the bases of the four fingers of said individual, a thumb 

11111 llH/111/'1111111111111111 
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Mount close to the base of the tllUlllb, and a little finge~ 

Mount occupying a :reinaining region, aiid wherein said S'U!p 

of dividing sai.d palm imprint is done using & Mount 

division line and. a base division line, said Mo\Jl\t diviari.on 

line connecting a midpoint bet\laen the inid.dleti finqer and 

the third finger with a first intersection at which the 

lifeline on the wrist.side meets a strai;ht line on the 

wrist side, said base po~tion division li.ne extending frOJP. 

a second interun.i. t vertically to said Mount d1 vision line, 

sai.d second i.nterunit provid:lllg a point at Wbieh the li.nQ 

of Heart meats a sidQ s-w::fa.ce unde:r: the little finqer. 

19. The integrated regist::ation/eollating device 0£ 

claim 18, whorein said .info:mation 'CO identify the 

indi vid\:l~ inc1ud.es second feature points dA.r:i.ved £
1
:r:om 

various portio:ls 0£ the palm imprint when the palm imprint 

is not c:b.vided, in addi.tion to feature points of the 

separate parts of the palm imprint. 

20. The in.teqrated registration/collating device of 

cla.i.m 18, vherein said info:cmation to identify the 

individual. i.ncl.udes secorid. featw:e points deri'V'Gd .f::om 

VCJ.rious po%tions of the palm. imp%int when the palm imprint 

is not di.vided and feature points of a side surface of 'the 

palm, in addition to feature points of the separate parts 

of t.""1.e pa1:11l imprint. 
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