PROCESS OF STORACGE OF BI OVETRI C FEATURES The i nvention
generally relates to a nethod of processing bionetric
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to store the bionetric features. The bionetric
features include but not limted to fingerprint, DNA,
iris, retina, tissue and other features unique to an

i ndividual. Mre particularly the invention relates to
a met hod of processing bionetric features for

el ectronic storage and to facilitate rapid conparison
Wth a present bionetric feature. Various types of

biomet 1| ¢S dieGEiEEPSTORAI B lombiric rr A0RES! | "2

i ndi vidual s. The bionetric features are extracted from

r dat a .such as er pri

¢ PisamsPrn Eoherly A58 =i Reteol B GPerng M frmaps to reduce
| rep@asnit %rdgeepaaaréqasaﬂtobt@mte biosetidemtici cati on and

aut henti cati-on systens. The extraction of bionetric
features fromthe raw data is carried out using

f epleWidingd fedmbdsQntldledRt hdthimias ﬁﬁg‘drﬁh‘xﬂdDNIA, Risl R¥ina, tissue and
art. The biometric features contain individualistic

c hralhes ERaBITPSHIQUS 1 AN WRidyRb Mare prrtcylarly tainyeptipselates to 2 method
u%@ rcjcggsm\éq{lé&étﬁ@tféaﬁﬂes foP Ele X4t Sragd ﬁldcﬁsfgclfi’tfate rapid comparison
fi rprint the information on the 1 ndividual
chuﬂatmeﬁméwpwgﬂeﬁmﬂhe fingerprint image includes, but

is not limted to: (i) core points; (ii) ridge join

points; and (iii) ridge Iine ending points The

| Nétiriousl ugdes chiabaategndssfeawsesofis fingerpeal Urigs alaveinanaguesed for

dgflf Ifdagal a%ar:l Q/@Sﬁédn%r? of nCdlijvigﬁc’a:ls. (Tlhz bgoinge?r% %e%{\]);res(eiré )eitracted from

raw data such as fingerprint images in case of fingerprint, iris images in case of Iris and

retinal images for retina based biometrics identification and authentication systems.

The extraction of biometric features from the raw data is carried out using feature

extraction algorithm as disclosed in prior art.

The biometric features contain individualistic characteristics of the biometrics raw data
that is used for verification. For example, in case of fingerprint the information on the
individual characteristics of the fingerprint image includes, but is not limited to:

(i) core points;

(ii) ridge join points; and

(iii) ridge line ending points

The individual characteristics of the features have unique individual properties such as:
(i) direction;
(i))—angle; and

(iii) relativity and other features
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(iii) relativity and other featuresThe above |isted
properties and the characteristics are applicable for
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the characteristics include but are not limted to (i)
optical nerve core; (ii) ecudate density; and (iii)
optical disc - eye ratio As stated for the bionetrics
types above, the characteristics vary for different
types of bionmetrics and the extraction and recognition
of the characteristics are disclosed in prior art
docunents. The characteristics and their respective

properties bionetrics, are referred in this description .
DR Fout fted SRR S Brahiromirs Be ABEOICE THETBHT cBut in
t QsOPerFcARsRg@Ed fe@iM, @Rl dh¥rabiBliRicRindatiabasee A tinies -

be retrievable when required, for identification and

V@Y i foPEe PYIME °Ffie st orage of the bionetrics data in

I{“Z fQldnd £AYlyF &1y around 200 bytes or above. This
storage space requirenment will not be a constraint for

| {iimi topticahdiybeeyofatipi ometri cs data However for |arge

nunber of bionetrics data the 200 bytes or above
requirenent is a huge space requirenment. For exanple

f a5 s@@@,f@_o(heibimmmii@uw@ ablee, nihenéhatavtegetenstviary fafdiffiereggypes of
N TN R S
exrbéstiedntenvi r onnent where the bionetrics technol ogy

Is intended to. be used such as smart card, and ot her

prior art technol ogies as the space avail able for

ST @B adtéristibsTiah@Cheit trespaaled plogerkibg idnghifiad atdhadferred in this
conpr essi on _technol gjg%%and ot her prior art
t@“éﬁff&loég*isesb‘f’ﬁﬁt(‘c? aRomtHh| ':yma%as daanBustple (fdleqtq fpe stored

t bSrofRYIly B EMaba@SanliRAY b8 F&@ridable Sfheh ¢dq@itbd, Wi iBentification and

verification.

The storage of the biometrics data in its form requires around 200 bytes or above. This
storage space requirement will not be a constraint for limited number of biometrics data.
However for large number of biometrics data the 200 bytes or above requirement is a
huge space requirement. For example for 100,000 individuals the minimum quantity of

bytes required is 200 x 100,000 = 20,000,000 bytes.

This storage space requirement is also a constraint in embedded environment where the
biometrics technology is intended to be used such as smart card, and other prior art

technologies as the space available for storage is limited. .

It should be highlighted that compression technology and other prior art technologies
that is commonly used cannot be used in this environment, as they are not efficient with
smali-amount of data such as 200 bytes. This is because the header information defining
the compressed data used during decompression is above 200 bytes; as a result the

resultant compressed data will be above 200 bytes.
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smai ~anount of data such as 200 bytes. This is because
the header information defining the conpressed data
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result the resultant conpressed data will be above 200

byt es. The Lossy conpression technique conmonly used in
graphi cal environnents such as JPEG conpressi on cannot

be used for storage of bionetrics data as any | oss of

data will inpact the verification and identification
performance. One of the reasofs the conpression
algorithmis not usable with bionetrics data is that

¢ ] . . - . '

onts FNR GFPI Rt LeATRUE OEmoRl REDS! EphEMC ARG HRTE uch oo
biRE@ tohprsssghatcaniod bpa I ptnfage pRbipoeires dgapsuany loss of data will
structures. . [,onet r.i erification and

i R tﬁ i 35{#gt§&a gé‘?él?lﬁ ﬁ%tlvc\’ﬁ é’?rcg?rﬁj%{] e byt es

distribution is already conpact. The packed

inforpation includes but is t.limt to. i,nformation.

g o Bersgiseha®e SamRier s Berlph b bWulsile b POBEFR 8 is tha

Ltl}e}cﬁmﬁ{ésm i® desigfed ftrazehericadatd Hd i;)aieﬁl oﬁ\ﬂﬁd]'ﬁgbut&im(ﬂf bytes within
ifficulties,in conpressing the _bionetrjcs data. New

OB e TSSO LRES aR ot GESLERS P Bt osed by the

dgiomhelrRs GRAREARSH dnliSideRMcRIMS albBRbhml ®H&tkinStheNbytes distribution is

efficient data storage of bionetrics data is needed.

Anleade £oBlCeCt i ve is to provide a nethod that stores

gl obal characteristics of the bionetrics data for a

set of simlar data set within the bionetrics data.
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res. not her objective of the invention
to ensure the inportant characteristics of the

b'torret [ EJS tda{ ' 2V rh%t | io%”c%ee %u%rdifﬁg]l{i hs.ein ompressing the
cOnfSr B SPISH & H§eVERED: May Tipact the veriti Cat?dy
ap@nietieatdafal &M arthod that understands and processes the biometrics data to

compress its contents that results in efficient data storage of biometrics data is needed.

Another objective is to provide a method that stores global characteristics of the
biometrics data for a set of similar data set within the biometrics data. The global
characteristics of the biometrics data contain the information required to verify the

features.

It is yet another objective of the invention to ensure the important characteristics of the
biometrics data are not eliminated during the compression stages that may impact the

verification and identification.

In most cases the global characteristics of a set of similar data is created or generated

instead of identification and these characteristics are present within the biometrics data.

Another objective of the invention is to provide for a method that verifies two

compressed data of the biometrics data to ascertain their similarities.
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within the bionmetrics data. Another objective of the
invention is to provide for a nethod that verifies two
conpressed data of the bionetrics data to ascertain

their simlarities. The invention discloses a process

of recoding biometric features in recordable medium

conpri sing several steps. Raw'biometrics feature such

as finger prints, palmprints, iris inage, retina

[ [

RO 0 f8tes ) PEE S oE ek Bh M RaR0h 1% A medium
segrpeining deverd stegs. Raelagtontems $agyre suchuasifinger punghyqralm prints, iris
fl?naatgé’l rr%t%naqglg éa%ndla(rﬁggrltbdcge rl?s g%ﬁre%%négaﬂg aﬂg? Eheefaet??l greesextracted.
C’len&n@tbmmﬁtrmdbﬂture ipgEgntented irfto agedst md s&gmemrunlaal Mnchor features

P! P R0 SHG T Taas Rt ™ alf HenEP sFRRE T 11 age

jOIn points, ridge line endings for flnger prints or
pal mprints and nacula and vess density retina,
Dk arhes fswe.cpp%stbaJF BSNE PO it ? e RHES. orml'éi prints, optic disc in

r @i inVdgt %r ies B&Sioh 1@ tisOfma@aClheSh @i dahCRRurds@dhdist & firlige join
relation to the anchor feature is conputed. The

r Retingt irigee inq epdings & Taae rowtsras palnprintdrpAch gvind gessel density in
dfeﬁﬁaaamensddna%ﬁdwomﬁ@mgpts units. The mi ni num and

mexi mum val ue of  the relativity of each feature is
comput ed. The val ues obtained in steps (|v) and (v) or

L’El?ecr%m&l?}? Igéglti%ﬁ 3%?&%1 mﬁ a%t ?g&??neﬁﬁhﬁ ‘to 't:heeagn%c%r feature 1s

aine anot her "as
tdfmlpiutwlemhe mlatdltgs axhodlgbs; oae pr meessf e folboangti digance direction or

bi onet r i n recaordabl e ,nedj

T o R gD R SaPeot Rl aRept prch fearre i
f @atputed. The halas (’SUta’i@eﬂr mps’tepﬁt(&) 4pal(m pr ionéSEmbihdtiod as feature are
i mage, tina ot her blogetrics feature or a

c%ﬁﬁ?ﬁﬁ?ﬁd%mFﬁ%$gﬂ?“V§S@?{Wb@?é@r Anchor features and
other significant features are identified. The

relativity in position of each significant feature in
r 18] apthen 24pctt the inyisptisy discloses a process of recording biometric features in

recordable medium without segmentation of the biometrics data. Raw biometrics feature
such as finger prints, palm prints, iris image, retina image and other biometrics feature or
a combination thereof is extracted. Anchor features and other significant features are
identified. The relativity in position of each significant feature in relation to the anchor
features is computed the relativity includes one or more of the following; distance,
direction or segments units. The minimum and maximum value of the‘relativity of each
feature is computed. The values obtained in steps (iii) and (iv) or in combination are

computed. Feature obtained in step (v) are stored.

The-invention will be described with reference to preferred embodiments and to the
enclosed figures in which:
Figure 1 shows the biometric features of a finger print.

Figure 2 show the biometric features of an retinal image.
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of each feature is conputed. The val ues obtained in

steps (iii) and (iv) or in conbination are conputed.
Feature obtained in step (v) are stored. The-invention
will be described with reference to preferred

enmbodi nents and to the encl osed figures in which:

Figure 1 shows the bionetric Peatures of a finger

print. Figure 2 show the bionetric features of an
LF@%@SEI&?& e'ed:izll LII’lirlgg Ielo[%og glf’ﬁ\ge%]l‘fg%g‘%‘%é) tfhetgrlloebal characteristics
chamakd omstriccdatd seom t he bi onetrics data set. Figure 4

is a flowdiagramof. .the process.of. verification of

t Rigtted SR BASEn oG L STaFRPIFERIGHRLR PR EYY compresied generated

|
Skdrich@Kk itheyr sidildrhy.t he use of fingerprint, say of a

thunb, wll be described. Upon successful retrieval of

t Mathshewsstof fpgerprinks @Y Qg? thugé, H}”otﬁéie?‘i“i’g‘yf-eat ure is
segnented in regions as shown in Figure 4 The process
requires the bionetrics data that is bionetrics

f EBpew pussesstil reiiavaloffthe Fopistics ffestisess thedigmghriefafeature is segmented
ot ai; f LT IBe ik @net ri cs acqui sition device for
eglalﬁ%Plgsfjasfsflnger pr%LEt i mage for fingerprint bionetrics
type. Upon successful retrieval of the bionetrics

f %ﬁé glro%g’s’s r&ﬂﬁrep Itl%r@&'léétﬁ& ES?E}F& ?s':in%m%%g?&%lﬁgs %:)Rracted from the
regli ons as own I n I gure n I gure - e eat ures
abiometlics ahwdditm dbtaive ffomsthanidombigichiaoqedition siefieatfor @sample,

are separated into 4 reqgions., The fingerprint inmage is
sﬁ%&ﬁpr“ﬁ“{“’fggq‘?ﬁ %@F@”B{wli“gmft&cs ®B%t ure identification.
The

Upon successful retrieval of the biometrics features, the biometrics feature is segmented

in regions as shown in Figure 1

In Figure 1, the features as indicated in black dots and the biometrics features are

separated into 4 regions.

The fingerprint image is shown in the figure only for feature identification. The

fingerprint image is not part of the features

The four regions can be numbered as A (top-left), B (top-right), C (bottom-left), D
(bottom-right). .
In region A, there are four features the center feature within this region is selected as
indicated by the black rectangle.

In region B, there are six features the center feature within this region is also selected as

indicated by black rectangle.
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region A there are four features the center feature
within this region is selected as indicated by the

bl ack rectangle. In region B, there are six features

the center feature within this region is also sel ected

as indicated by black rectangl e. However in region C

and D, there is only one feat Sre hence the | one

feature cannot be the center feature After processing

t PR WeGgiiPRBiIoNC ﬁtd 15; 189 isRdinly Bift ERMRMERRARE MAE RaluSe cannot be the
generated as follows: Region A: A - Center Feature
noerhesrfealye 5 B - Distance in area between feature 1

and A ex: 9 C- Distance in area between feature 2 and

A ex: 2 D- Distance in area between feature 3 and A
exfieBpiRegsiop thBregions Aodh CemdABahanomprassdalata is genesatedgasFollows:
- Dstﬁg gnAn area between feature 1 and A ex: 9 G -

Di st anc area between feature 2 and A ex: 6 H -

Di st ance ! n ar eah b€tnteeieafizatumter 3 and A ex: 1 I ex: 5
0 Stenee 11 2k PRSERga St Al MBI 3

exanpl e Regi on C -aDébtddc@incaréaieoned feature 2 and A ex: 2

D - Distance in area between feature 3 and A ex: 6

Region B:

E ~ Center Feature number o ex: 8

F — Distance in area between feature 1 and A ex: 9

G - Distance in area between feature 2 and A ex: 6

H - Distance in area between feature 3 and A ex: 1

I — Distance in area between feature 4 and A ex: 3

J — Distance in area between feature 5 and A ex: 4

In this example Region C and D are ignored.

The resultant compressed data will be ABCDEFGHIJ (one byte per character) and based
on the above example values, the resultant compressed data will be 5926896134 (every
digit occupies one byte and has the minimum value of 0 and maximum value of 127). For

this example the space required is only 10 bytes.

Next extraction of biometric data of a retinal image will be described.

As specified in the previous sections, the process requires the biometrics data that is
biometrics features extracted from the biometrics raw data obtained from the biometrics

acquisition device that is retina image in this example as retina biometrics type is used.

Upon successful retrieval of the biometrics features, the biometrics feature is segmented

in regions as shown in Figure 2.
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The resultant conpressed data will be ABCDEFGH J (one
byte per character) and based on the above exanpl e
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5926896134 (every digit occupies one byte and has the
m ni mrum val ue of 0 and maxi mum val ue of 127). For this
exanpl e the space required is only 10 bytes. Next
extraction of biometric data of a retinal inmge wll
be described. As specified in_the previous sections,
the process requires the biométrics data that is

bi onetrics features extracted fromthe bionetrics raw
data obtained fromthe biometrics acquisition device
that is retina image in this exanple as retina
blnokigtnei2c shet appleori featyrse dnd thsanhes yigodisarftfkatpres nicemdicated and the
the bio ' f s he.bionmetrics feature is
sE@ﬁ%ﬁ%ggkﬁhgggﬁggﬁéeggﬂ%%83Kmﬁn Figure 2.1n Figure 2,
the anchor features and the other significant features

are indicated and t.he bionetrics features.are .

o Sfferebua aseis PP g s LTy b e ARG iegspipal image
i B nohgurf dfghfeatoby for feature identification. The

retinal image is not part of the features The four

regi ons can be nunbered as A (top-left), B

(TRPtdur FBdidns San(ROhdAKBreLhE )a (1Bp{dRQl BO@dp-H@N),)C (bditom-left), D

region A, the relativity in |ocation of the Ancéor
f datiopgightland t he ot her significant features wthin

the region is conputed. The relativity in |ocation
includes but not limted to distance and/or direction
ahdregionbh.nte irdatioty ipdoeatiofhd the Paehoyifeapusierpnfl ghaothen siggificant
a.val ue . f . i ”-r . r .
SR A S L P RER TPy e F DERRG, ARG, B imies
Do difience ahdier diwntidyeandeombmatiedofihotio Htha relativifytilnéocation is a value

posi tions.of .X c -orgi te and X co- &dinate of .a .
Sipetatns R agkanch &% Sihorapade Wrghrited e e ¥t regions A B
ot 8% pr 86 1vAIg: Shoelddiehains®be cbtaidinhalseashstions HEX lc@@sdinate and X
storage requirepment. exanpl sel ecting a Iret hod
opo-ord?nate of % spec?ﬁc eature anchorrrgr s?gn?t{cant? ﬁle metlgod of expressing should
be selected based on the least storage requirement. A example of selecting a method of

expressing the location of a feature with the least storage requirement is as follows.

The location of a feature can be expressed as the distance apart of a feature from the Xp
plane to get the X value and the distance apart of a feature from the Yp plane to get the Y

value.

However in the above method of expressing the location of a feature requires two values
and the storage requirements for the two‘ values is around two bytes (one for every value)
resulting in the need of twice the storage capacity. To reduce the need if an additional
storage requirements, the two values (X and Y) that define the location of a feature within
the region is reduced to a single value by computing the relation between the X and Y

values.
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feature fromthe Xp plane to get the X value and the
di stance apart of a feature fromthe Yp plane to get
the Y value. However in the above nethod of expressing
the location of a feature requires two val ues and the
storage requirenents for the two values is around two
bytes (one for every value) r&sulting in the need of
twi ce the storage capacity. To reduce the need if an
addi ti onal, starage requirenents, the two val ues an
e 938 PR 0 <ORE Ot FaRoas b PREEMR P fEnint e Pues o
r &g b QidgleS/alue dRtG @darhfle avhish A ¢ pyadisieoflye SRPUpIMIVEIL region A
relatlon between the X and Y va$ues Cngds?ch ] taod f .
cie it ithegY PRETPRPLIOF BACHOE PRt HItRBLEHISP thif fHi B gﬁ?% tiplying
t M0 vMBdsULsdl D aGfiolcdvahiend! 28 iy btiBed. FBE vﬂiﬁ@m?'lsethl@ﬁ"tﬁ& ddf@es the
X position of the anchor point within region Ajs

apvdition of theggelior ipaiat BY tefmeolmfeaefra 15eipgle wrtWHarﬁbe%ﬂmﬁ from
| Fie gllartmé gPélﬁ(ﬁﬁgf{tﬂe flohi AP & BB oVl b&eﬁosﬁxcﬁnﬁof“tbe #ctual retina

sin ue of 20 r's obtained. The value 20 is this
camgesdef i nes the position of the anchor point in terns

of area of a rectangle (or a square) that starts from

the starting position of the region Ai.e. X position
OHeaweleY qpiees intetions Gapbe kel @odbteh arsatgienealigrfigmsiwo values and as

However t| net hods can be used to obtain a single
I

®V& ues and as avail abl e at
htt p: //ieee org Figure 3, is a fIOM/dlagran1of t he
process. of nt|f|ca i on of Jobg% char |st CS.

CFigheonis A BHRERRLOIALS Brocep ‘dﬁ‘?t A o1 %ﬁ? F‘FP;S%PH"&HYS from

Sth€ Biokldtri8 g AT hi® Prodéss ie &HARER StepdRbenctf@Maf iR compress data
bionetrics data as .in_ this process the bionetrics data

i &orp thsciemetHcsHatn qshréthgq RIBEASS téxﬁ bomefrigsidatejis proggssed and the global
' &%ﬁue]ﬁlétﬁ:g are identified.

This process requires the biometrics data comprising of biometrics features extracted
from the biometrics raw data obtained from the biometrics acquisition device that
includes but not limited to finger print scanners for finger print, iris and retinal scanners

for retina.

The process starts with step 101 with the retrieval of the biometrics features from the
stored database or from other processes that reproduce biometrics features from the
biometrics raw data. The method of acquisition, extraction and validation is well know in

prior.

Upon successful retrieval of the biometrics features in the step 101, the features are
segmented, that is divided into regions dependent on each biometrics such as but not

limited to fingerprint, iris, retina, DNA in step 102.
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of bionetrics features extracted fromthe bionetrics
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device that includes but not limted to finger print
scanners for finger print, iris and retinal scanners
for retina. The process starts with step 101 with the
retrieval of the bionmetrics features fromthe stored
dat abase or from ot her processes that reproduce

bi ometrics features fromthe Bionetrics raw data. The
nmet hod of acquisition, extraction and validation is

wel | know in prior, Upan.successful retrieval .of the

DU YAl siepi 21 SR di. HhA AnePHL RS indeniied and the
S @Ry @ all ohRE fdafirhi Wikiflefd dnBop féa@GeR exiRpRaNdee tel@Vity is any
each bionetrics such as but not |imted.ta o

f opgyek e iPraperties pPEomipent i the nepyan.; Thegpraperigs Inglpde bug gt {jmited to

I AR08 Qs bedle AQ%isthdte 3P 103, the anchor feature
ist1dentified and the relativity of all other features

Wi th the anchor features is extracted. The relativity

iTﬁ% agg/ 104)8¢ méretaP@mBreg;ggiahg, e R | B&huds i dd Sicpd 8% B when no

opérties inclu but no Imted to distance In
| erog fegioangk evalble dhegirasrsecatinees filom sepelP5104, if there
are nore regions, the process continues fromstep 103
but when no nore regions are avail able the process
CORkiepues, for @mers tregiod, Qbe nlininsire pndl Bbxinfunr velueny properties of the
regi on, the m.ni pum and maxinum val ue of properties of
¢ Frtehihe QST Efathe JEBRPISH It RECHoL TEAtrg: b PRI A Frspalenated
f eahiMhg teofptsatied and concatenated resulting the
conpressed data. The conpressed data fromthe step 105

can be stored in the database or in the files part of

f 'th4h§ c%{%iegm .05 b AURY st&pSAGan PORoRH AEME FaBBHS of i thiBles part of
Ste .
ﬁlepsystem for later usage.

The process ends in the step 106.

Figure 4 is a flow diagram of the process of verification of two compressed data
generated for checking their similarity. This process is used for identification and

verification of an individual using biometrics

This process requires the biometrics data such as biometrics features extracted from the
biometrics raw data obtained from the biometrics acquisition device that includes but not
limited to finger print scanners for finger print, iris scanners for iris and retinal scanners

for retina.

The process starts with step 201 with the retrieval of the biometrics features from the
stored database or from other process that output the biometrics features from the
biometrics raw data. The method of acquisition, extraction and validation or known prior

art.
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Figure 4 is a flow diagram of the process of
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identification and verification of an individual using
bi ometrics This process requires the bionetrics data
such as bionetrics features extracted fromthe

bi ometrics raw data obtained fromthe bionetrics

acqui sition device that includes but not limted to
finger print scanners for finger print, iris scanners
for iris and retinal scanners for retina. The process
starts with step 201 with the0retrieval of the

bi onetrics features fromthe stored database or fron1‘

ot her process tha 1 the Il onetri tures

© ipobi Brretsl el b HomhBEnai T B ok G <orPEReed thla i
eXblafel kRNMhahOmytatd @atiled Bbaihedinayep 201 Tie @htprdslpama is obtained
successful retrjeval gﬁpthe bi onetri.cs. featur

< tiipe 50 Processi FEUE v B refricvesRIOmefics TpRpret fidhe inpit
bi onetrics features obtained in step 20 1. The
conpress data is obtained u5|n t he_pr.oce

Ty Blep £ compreFEd dataioBstenr e ghask fF e R0V FH@ ifved. The
I Qoﬁ%ﬁ&egggﬁa ViR TR seSP Witk ah adehtifdradct 5 bl ol BlnRb@ 8 generated

he individual is retrieved. The conpressed data

mnWhmhem§@%W§Umm)$ﬁ’ﬁh identifier such as but not

limted to generated nunber, or identity card nunber.

In step 203, upon successful retrieval of th

c Onpiele 26 Hpatenecessil sgtagyabeahe qogipresypd ﬂ?taﬁegﬁlb%@% fPrevray region

t L Ehe%g%ﬁ x%%gd dak @roﬁ{m@u&@egéﬂ ah @@?e@m kHe bR f&RGE and the

eature and the relativi information is

c adpta\nfednﬁmmﬁmt\ hecampfared rveith ba mfwmcaﬁen i e live apiperessed) data (in
d hecking tests the
%eaStﬁgp L%Q?c?} Fntﬁﬁg %%Uémg %ﬁ%tc%bﬁgﬁge r of successful
natched is identified and if the value is above the

l fthets{1 2'611! WP@ﬁurf?Jer 5?&1‘0&?3?1!11 rﬁ%&x@d LD RichiRdCRARH S 986k is above

and or else
the half the number of regions, then the two compressed data is similar and or else they

are not.
The process terminates in the step 205.

The significant features include the Blood Vessels, Macula point (circle) and Macula
Region. This processing of obtaining the relativity in location is carried out for regions B,

Cand D

After processing the regions A, B, C anc.D, the compressed data is generated as follows:

Region A:
A1 - Center/Anchor Feature number ex: 20
A2 —Location of Macula ex: 15
A3 - Location of Macula Region ex: 7
A4 — Location of Blood Vessels ex: 21
Region B:
B1 ~ Center/Anchor Feature number ex: 10
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w@eiosin1Xi8é rcl e) and Macul a Regi on.
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are not. The process termnates in the step 205. The
significant features include the Bl ood Vessels, Mucula
Thi s pr ocesBCTISGZNN4/000234
obtaining the relativity in location is carried out
for regions B, C and D After processing the regions A
B, C andD, the conpressed data is generated as

foll ows: Region A Al Center/Anchor Feature nunber ex:
20 A2 - Location of Macula ex: 15 A3 - Location of
Macul a Region ex: 7 A4 - Location of Blood Vessels ex:
21 Region B: Bl - Center/Anchor Feature nunber ex:
10B2 - Location of Macula ' exj; 10 B3 - Location

of Macul a Region ex: 5 B4 - Location of Blood Vessels
ex: 16 In this exanple Region C and D are ignored. The
resul t ant conpre%%ggoﬂﬁ?%PMMﬁwmbe ABCDEFGHI J (oné&*byt e
per character) agf_pasggh oMide ehpye exanpl e values,
the resultant conpressed data will be 20 15 7 21 .10 10
5 16 (every nu — beeatipn elBlesrVessle) . For this ex: 16

ex l only 10 bytes. In Figure
5 AR Bxdfife RRAFC BN LS hold,

tures as 1 ndica In black dots and the
bi ometrics features are separated into 4 regions. The

]Of i i elr(Eerltizl tcof.np'fﬁgs%d %5}9‘0@1] %_(ﬂéEE‘BEFGQIW (%né §yt9m:rych£19£ter) and based

eature 1 dent I catl on.
on the above example values, the resultant compressed data will be 20 15721 10 105 16

(every number occupies one byte). For this example the space required is only 10 bytes.

In Figure 4, the features as indicated in black dots and the biomeitrics features are

separated into 4 regions.

The fingerprint image shown in the figure is only for feature identification. The

fingerprint image is not part of the features

The four regions can be number as A (top-left), B (top-right), C (bottom-left), D (bottom-
right).

In region A, there are four features, the center feature within this region is selected as

indicated by the black rectangle.

In region B, there are six features the center feature within this region is also selected as

indicated by black rectangle.

However in regions C and D, there is respectively only one feature hence the lone feature

cannot be the center feature

After processing the regions A, B, C and D, the compressed data is generated as follows:
Region A:
A — Center Feature number

B — Distance in area between feature 1 and A
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fingerprint image is not part of the features The four
regi ons can be nunber as A (top-left), B (top-right),
wa@2qobot3ieen | eft), D (bottonright). In regi on APCT/RE€2084/000234
are four features, the center feature within this
region is selected as indicated by the black
rectangle. In region B, there are six features the
center feature within this region is also selected as
i ndi cated by bl ack rectangle. However in regions C and
D, there is respectively only one feature hence the
| one feature cannot be the center feature After
processing the regions A, B, C and D, the conpressed
data is generated as fol | ows:!?Region A° A - Center
Feature nunber B - Distance in area between feature 1
s and AC - Di stanGe_pu@emh HEIMRREN fRtdl fan and A D -
Di stance in area between feature 3 and A Region B: E -
Center Feature ramibésiange in padetrree faapre? angd et ween
featurl%reliO pd A G- Distance in area between feature 2
and A B Stance in area between feature 3 and Al -
Di st ance i n ar ed bEemerdivatueeatumber 4 and A J - Di stance
in area bet ween ILe ‘sk’a% ex‘%a@fﬂ% l%/ejcrpfegtlﬂfesl %Pl e Region
C and D are ignored. e resul t ant conpressed data
10wi || be ABCDEFGH 3 Distange byaren hsbveen farae? erd)A For this

H — Distance in area between feature 3 and A

I — Distance in area between feature 4 and A

J ~ Distance in area between feature 5 and A
In this example Region C and D are ignored.

15
The resultant compressed data will be ABCDEFGHIJ (one byte per character). For this

example the space required is only 10 bytes.
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exanpl e the space required is only 10 bytes. CLAI M5 1.
A process of recoding bionetric features in recordable
wore@son1seONpri sing the steps of: (i) extracti NBCT/aG2004/000234
bi onetrics feature such as finger prints, palmprints,
iris image, retina image and other biometrics feature
or a conbination thereof; (ii) segnenting the raw
bi onetrics feature into at.|least two segnent units;
(iii) identifying anchor features and at |east two
ot her significant features in each segnent: wherein
the anchor feature consists of: (a) centre point in
finger prints or palmprints,|sb) optic disc in retina
i mage, (c) lens section in |r|s i mage and wherein the
significant features consist of: (d) ridge join
5 poCDABMSri dge |ine endings for finger prints or palm
prints, (b) macula and vessel density in retina, and
lens and iris portion iniris imge (iv) conputing
r e].at A piocsss bfrepuisrigthiometiod feetach insiegmdablecegtiunt eerbprisegitie steps
relation to the anchor feature wherein the relativity
i ncl es one or nore of the follow ng; distance,

dir eC(li)I matrmtlngegtmm8rxwfeitsre s@md) asd'mlgpuirmtsgpdlin@nmsni'rimmage,
and maxi num.val ue

10 (vi) corfBdPemars aﬁ% Oihﬁr b'%?tﬂ‘éss e%?)rf: 8?/21 &t bl"ﬁa%g h%?etot"l v)
and () segmctriﬁngmabamabmeumcﬁ&atﬁeaﬁtu nelpasatveb seyientshins, i Ng
of f e(?i‘l;)l'}(rieentl?y?rggaannhor featnures ang at leas? two other significant features in each
segment:
wherein the anchor feature consists of:
15 (a) centre point in finger prints or palm prints,
(b) optic disc in retina image,
(c) lens section in iris image
and wherein the significant features consist of:
(d) ridge join points, ridge line endings for finger prints or palm prints,
20 (b) macula and vessel density in retina, and lens and iris portion in iris image.
(iv) computing relativity in position of each significant feature in relation to the
anchor feature wherein the relativity includes one or more of the following;
distance, direction or segments units; .
(v) computing the minimum and maximum value of the relativity of each feature;
25 (vi) concatenating the values obtained in steps (iv) and (v) or in combination as
feature; and

(vii) storing of feature obtained in step (vi).

2. A process of recording biometric features in recordable medium comprising the
30 steps of:
{i) extracting raw biometrics feature such as finger prints, palm prints, iris image,
retina image and other biometrics feature or a combination thereof;

(i) identifying anchor features and other significant features in the feature;
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2. A process of recording bionetric features in
recordabl e medi um conprising the steps of: (i)
wezaosaciiBeng raw bionetrics feature such as fi NBET/SG2004/000234
prints, palmprints, iris inmage, retina inmge and
ot her bionetrics feature or a conbination thereof;
(ii) identifying anchor features and other significant
features in the feature;(iii) conputing relativity in
position of each significant feature in relation to
the anchor features wherein the relativity includes
one or nore of the follow ng; distance, direction or
segnents units; (iv) conputing the m nimum and nmaxi num
value of the relativity of each feature; (v)
concatenating the values obtained in steps (iii) and
5(iv) @) dompeiighklaatiiydn pastidnedeacheignéneht faature sitrelatimgtootie
feature obtained in ste ... 3. rocess of i
recor di r@%f&%@ refsi‘{:}]efeé"aﬁﬁ gelgsflvlt% i @S%r"& 5 BT Borsehs Ao ligving;
cl ai ned difamct,afimetibn or segmantsuitspvher ein t he feature
stored .i ncl udes, data obt a(; ned fro urmh%etemn.tong AW )
bi omeY; CTPEIRPETINmUIR apLuEF Ui Va RS FRISHH{ R AT cach feature;
I ncl u@e scodcdiedatiitpddvahies oBthineCinfsepd Gif)and $ivy @dn celabination as
according . to the process clained in clains 1 to 3. 5.
10 A recorotg‘m’r& diumas clained in claim1 wherein the
medi Ut siting e featpr dBiaiied hn stgpy@y.t card, smart tokens or
any ot her data storage nedi um

3. A process of recording biometric features in recordable medium as claimed in claim
1 or claim 2 wherein the feature stored includes data obtained from more than one

15 raw biometric feature.

4. A recordable medium which includes a recorded biometric feature as recorded

according to the process claimed in claims 1 to 3.

20 5. A recordable medium as claimed in claim 1 wherein the medium includes hard disk,

smart card, smart tokens or any other data storage medium.
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