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ABSTRACT

In this paper, a new testure feature set based on M-band
wavclet amalysis s proposed  for online  Palmpeint
identitication. Fust, the central poot of a palm was
decomposed by M-band wavelets transformation, then, 1-
norm encrey was extmcted out as our featires, at busl, the
candidale was found by malching prwcess. The presanted
experimrental results demonstraie he  validity of ow
aprcach.
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I INTRODUGCTION

Computer-uided  personal  identification  has  received
considerable allenlions for its promising perspective I
various sccurity svstems, which is based on hiomeinie
foalures ol thmy human body parls, epg., [maers, hods,
foel, faces, efc, Comparncd with other biometrics feutunes
(e.g., fmpapnnt), palmprint has mooy advantages, eg.,
Tow resolution, low cosl, non-intmsion aod unigue, stalile
features, etc, thus it is wvenr useful for personal
identification .

Palimprint can pravide tich bometne mloooation, €.g.,
peomelry features, lexiure features, ne fesiores and datum
points. Poinl [eatures are composed by delka point and

mimdiae, which can be extracted from high-resolution
palmprinl images and appropriate for oftline pafmprint

identification ' The system based on geometry features
measures & hand s shapse and linger’s lenglh, however, il is
very dilficelt 1w g high recognilion accuracy. Lines
features are included by principal Hnes, weinkles and ridges,
Prncipel hnes can be exirsclod from  low-resslotion
palmprint images wsing stack filters and moproved femplats
malching. Since there cxists similarity in  palmprint
pricipal lines of different people, principal lnes are only
feasible for rough <lassification o online palmprint
identitication. Wirkles play an inportant role in palmprint
identification, however, il is very difficult for winkles to
exlmel. IU is @ good way to apply texure analysis to

palmprnt ideniification B 1t has been proved that textures
inehualing all the boes and points ane very useiod {or detailed
identification. |2] diseussed oifline palimprint identifieation,
[3] opplied TEM, FPS and GF wo cnline palmprint
Tecoguition successtully.

Recently, severn! lexfure analysis methods have been
developed based on different texture features, eg.. the
spatial gray-level dependence matnces (SGL DM‘I e
Foumer power specimum (FPS) the Law's texture eneray
measures (TEM 3], Multiresaluzion frectal feature (MF),
Gaussian Marcov Random Ficlds (GMEEFs)L (abor Filters
f3F) and Wavelet Transtorm (WTI[4] and M-hand
wavelatstMW1)| 5], et



From experimental vesulls, we know thal by the fealores
based an the sceond-order statistics (2.2 SGLAM) wie can
zet high accuracy bul it neads move computationsl cost. The
TEM 15 conptationally sunple, bowever, it has lower
accuracy hecanse of its sensilivity o neise. The Gabor Alier
b good perfonmance for fesune extractsm, however, the
extraclion is fime conswning ond sensifive te non-linesr
distortons and motafons. WT enerey, measured by the

sverage  wavelet  coellcient  magnitude, s e
characteristics o multiresolotion, bul  some  exfure

nfummaiien wonkl be lost when an image i decomposed
tesing 2-T3 wavelet, In this pagpeer, a new feature based on -
hamd wavelel ranstenmotion i3 propesed to improve the
accwrney and  efficiescy ol identificenon. In M-Tand
wivelel analvsis, a signal is decomposed through projecting
toomo o Gouilv ef Lucbons, which are eenerate] fom o
aanal wavelst hasis vin dilotions el anslations, A MBW
lexture 22t based on Blbond wavelet and l-nomu texture
ety is wsed as Feolure in s paper,

Uiniike standard 2-bangd wavelets decomposition. more
subbrds can he  obtwived by M-baad  wavelal
decoritpisitine. There are many mwd-lregeency subbwads,
which are uuportant o lextune analysis. In 3], fexlune
analysiz was discisssd veing 5-band bi-orthogonal waveles,
Recently, buluy K Kundy and Muesuni Acharyyal® wsed
M-hane wavelet for texivre segimentalion for real life imoge
analysis. d-hand wavelel waes nsad to segment the docomwn|
image in [7f. Howewer, to our knowledse, there has not
exigted such kid of work to apply hM-band wavelet o
pulmprint spplication.

This paper i ormanized as follows. A scheme for
palmprint identifeabion 15 presented m Section 2. M-band
wivelel decomposition of an images and texoore fatures
cutraciion are drsenssed in Section 3. Palmprinl matching
and experimeninl restlls are shewn n Sections 4 und 5,
respectively, Finally, conclusions in scotion & teview our
methed i this paper.

1. M-BAND WAVELET TRANSFORM

Based on multiresolution anabvsis, Mallat [8] put forward a
pyrmid algoritm for decomposition and perfoctly
recomstruction W 2-band wovelet. Smlarly, we penerahize
this idea to b-band wavelets,

Let integer A4 = 7, and Lawrent polynomials
i, J= F g ary, satisfied

Lo H=1and Hgi=0.forall 2< 7 <A

.
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Where W dencte A7™ unil toot B = exp{-2fx FA6), The
template of filter £f, {x,3).] <4, f£ A, are defined as

H (e )= HAxnH ()10 f=M.

By M-band wavelet trmnsfommation, an imaege can be
decomposed inle MR sulbands m different channels. L
this paper, we choozse M=4 and the Lourent polyoomials for
filter lemplaie as follows:
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Where the papmneter 2 runs from U 1o 207 . Espectally,
the proposed M-hand wavelet is 4-Tand Farr wavelet when
A =073 umd e hl-banud wovelet coetficient = the some
as one presented in [6] when A =0.8547 & .

3. PROPOSED TEXTURE FEATURES

In this section, bwemn enesy wis cabucied out as our
featurce. Fig 1 shows o palmpeint image, from which we
cun M the following chamaclers of palmprint images. such
as lower resolution; lower contrast; translation, rototion and
ginzleh between diftarent soples and stronger noise.

Obvinusly, these characters ubove will bong us mumy
difficulties in palmprint idenlification. [n the oilowing, our
motivation st develop a texire based jpalmprnt
identificalion scheme, m which these aspects above arc
comeermasl,

g £
Fig.1 an online palmpriod

In thiz paper, we alwiys sssunne thal $he 1.:r_'a1lml£11u.11 ol
the palm has been localived or normalized™.  The
prepracessing ol loculizotion or mormalization can reduce
the mfluence of translalion, rotation as shown in Fig.2, It's
well known that texture can be chemcterized by their
energies anul her sray-level dependence matrice (SGLOM).
The central part ef o palm atter decomposed by & HARR
wavelet was shown m Fig. 3.

Fig.2 A palm's coentral pard Fied Decomposed hy HARR mneelst



Mow we present cur algorithm sleps:
Step 1. Decomposition the central part image based on
M-band wavelet

The palmprint mmage 13 fird decompeosed mio A8 =4S
clummels wsing an M-band wavelet with down sumpling. In

(his paper, an Hhand wavelet 18 used and 16 decompesition
channcls as discussed in Section 2 are ebiained. Thus the
inage is decomposed into 16 subbands aml 16 feotures con
ke compuied. The [requenmcy bands comesponding o
decamposition Filless are shown in Fig 4,
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Fizd 16 Fregeency Subbands

wleere 1L s a bow fregueney subband. the olher 13
subbands are mid or high frequeney subbands. In Fig.4,
11121114 contam he horzostal direction information, H21,
H31, H4 contain the vertical direction imlorination, 22
H33 i contain the dingonal dimection  information,
12 JIX3, T154 contpin the horizeital<lioaenal dircction,
and H21, H32, H43 contam the venical-lisgonal direction
infennation

In order to enhance the high frequency subband [or
texture analysis, the parmeter A s Liken as (L1%pi, and
the decomposition tesult is shown in Fig. 5-. For comparison,
we show the decomposition resull in Fig.5-A  where
A =075*p, and the decomposition result in Fig 3-B where
A =0 1*pi, We can find that the simaller A is, the bigaer the
eoefficknls in higher frequency subbamels anc

T LR

A A=075%i B A=0.1%i
Fiz_5 4-Band wavelet decemposition with different A

Step? - Feature Extraction

The 15 high frequency subbands and one low frequency
aubbard  are used  to caleulsle  the  avemged

I, — norm energy and their varation, then a 32D feates

vecter is obtaimed.
The average dev:axiun enaroy measurement is defined as:

| EG ) —{2 +|} uzﬂ%‘_fx(k Al—mii, | (3

where x(£,{) is the filtered imase, mfi, {) is the average
value of x{k /Y ina (2n+1)%(2n +1) window.

BYS

The averuged £, —rorm cncnzy for cacl chiame] can be
citloulated as

E. .u,v,z,zu:m , n=l2e6 (6)

The otber 16 features are included by the vanmmges of
cach thmm_l “]I‘i.i..h cun be calouluted ns:

b e L x )=

=i =l

w=ITIH 32 {7}

Step 3. Matching and Searching

11 i5 wel] koo Bl iF Die palin comes from one 99 persons, |
the galmprints, especial ther centrad ports, must be similar
to euch other. Pulmprnd identilcution nwams matching the
captured sample using all the samples i datubase Lo fnd
oul the camdulile pulmprnts. The distanee between bao
leature sets shonld be cakewlaled tor Fentune malching
Accurpey and clicioncy ure Dwo noporiaml dspects for the
palmprint wentitication.
I our experiments, e 32-IF features are defmed by

=1y, =1..,32| i)
where q--<li; e the averaged ! — ROFM energics for

ench ol 16 subbands, gy—qga; are e vonalion of wavelet
coafticient for each of 14 channels,

Suppose that O =|q,.... . | stands for the features

indatabase, () =[g,... 4. ]stands for the featunes of

coptured smple. The two distances belween O und Q
cin be obiained,

=Ji (g, —q,¥ (9

It

(g, -q,) (1%

1=l

H (=500 and D2=1 80007, & resulted image’s file
names ane retumed 22 our candidates sccording to the
distance in an asgending order,

4 EXPERIMENTAL RESULTS

In this section, we have several expeniments to tesl our
method. We caplured 480 pulmprint unages by the same
device. All ol thess mages are come from 1he nghl hunds
of B0 different persons. & sumples are taken for each person,
i which 3 samples are oscd Lo el up the dalabase and the
other 3 samples are used for testing the recognition rate.
The size of each original image 15 320x< 240, The gruy-
level of these original images is 236 and the siwe of the
central part of a patmn s 285128 The size of each
subband is 32x 32,

The correet recognition implies thal for sach sample in
the testing set, the matched images are from the zume palm
in the databaze. The correct necoenition rate and the
imcorrect recoghition rate are defined as follows:.



analers of coretetly recoprized  fwoees
The  correcy i - ¥
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The lestmg reulis are im0 Table 3 Among e 240
samples, Mere are cighl smmples missrecognised, where
A= 075370 This the comect recognition mle 5 abou
96.7%, However, il A is taken os O0%pic the comest
recogniiion rie is 94, 2%,

,.1 Samaples Right Wrong riaht Rane
0.735%mi 2dik 232 k1 LT
1. 1*pi 40 AT | 2 o ang

Tuble 3 Recognition rate with dilterent A

Furlhermore, we use ether images eg. offline palanprin
amel Brodatz texiure images to tesl our method.

Experimental results show that this method s also
suitable for texture analysis of the ather kinds of imoges
such ws Offline palmprinl images sl Bondry texture
Images.

5 CONCLUSIONS

In this paper, bused on M-Banl wavelet transformation, a
new online palmprint wentification method md a texture-
based fealune extractivn method are proposesd

Compared with the existing feature sefs o.g. spatial gev-
level dependence matrices, the Law’s lexiure encrgy, Uw
Fourler power spectnun, the Goabor filter and the 2-band
wavelet tmmsformation, the toxiure featires based on M-
boand wavelet lmnsfonn con provide more sublsvmds with
rich texture fentures, which are more appropriate for online
Palmeprint idemtiication, as well as Drodaiz texture images.
The experimental resulls show that both etliciency and
aceuracy have been improved when the parameler A =
0. 1*pi.
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