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'Ih. varhtion rhat dril$ jn seDe.afed conrpositu imales rcb th€ ov..alt
inaqe rho,. tarun ,ro, a k.y dlrt t ce ir seeri;nos.d on , vcry lkhl
f.m !r ehe vrs. IIlr Dinnnal .dgc smootrung k not alwrF ,ufii.ienaro
blond tl,isdifierenc., So,rhetr' inn e pr€- r ro..siDs !n lroftn is urirized in, vay l[ll rhe rsruhed .oDposlr inrsr see'ns ftatisii. ro mo( [umrn
obifn?d. F.ce par6 rr. rmn.rornrd,nro cokqpohdeD.e b,clqreun,l
@npGir. ihr8. blforr e^hp6ir'ng prn(*, Thk i! lchi ed bt em,bliis,li.skii .olor idrormnlotr or rhc YIQ dtor rIice, Th. mturE obr.ir.d hJ
,npry,ns runrntur pE.F o*iinq aln.o,!h shs be(.r rEpor€metrr
conrru.d *ith oitritu,l slgr snoortins apllrc..h,

I(el$ordr: Luminance ts.e po.essirrE, Frcirr Co posite. edle smoorh irg, y te

rF_JJr .'{si irb, ;rLalr itl.l i-}rr
t+, -1r- i.r/ & i.rir, !,rr cj.r * )t 4t .A. j ir ,,} j
L.]r +l LnI 3iBl, |lrE d,/l :: .!-rrte,-rrr., -.iyr rrr +r E ,+ J.EDrd !l .:+ nLj)u 4.tr!, irir-! d/! ::u, ,jl ..jr!.r' I .,:tL +r:!l oJJ J!J{ d .1+rr nJ+l i+ri & .riFr.lau *r! i++ r+ i+r, G. r.lr
j). ir:J :, *rL- _+!i !L| ,i _ir..,.d1, ;r".r iJri jJt J, dj.-y,
!r. i+r'-.I d{.t' J+!- f-r,, r -.. ', Fr Jcr .r te !;ti .L.i -D3.$r-r |+! rlr& irJu. J-, u+e rr,4l

'I!e connudion .f lacidi .omposires
by a$embling indilidurl ioci.t
leatoEs n commor in .rimin
i'rvesliEarions. HoNever. itlhoueh
hmms havc excetlmr fa;r
re.*rilion rbilit!, ir is \yidely
recgnized urar rhey oien have Flar

cbi.rcreislics h suiicieni debit 10
prcduce dn mcuate m.rposns.

ln recc yeaE, nrirsearch.rs dt
comporite lse sy{ems dspcnJ on 3
rccop'nion.based irtrcgy, whilh
alloq3 a .ri'nc wihes ro neai.
iolcftctnelv acomp.rir. i.co ryirhoui

rcqunirg holatd learuE reBIl .bility
ttti2t.lD rccog.iridn bo*d facial
composne 3vncm, mtoposnes are
consrucled our ol lloe p.ns fmm
images in iie darabase. Ihe fearure
atrmiaiions and ey.-.li8nhesr madc
ir posible b aurondioally Bcombine
Itue pan! lion ssv.rul diferenl
photograpLs rnd nill gel (mo$ of nle
line) conDGires in which lhe piec6
tit io8erhd fairly well. The ldidiotr
drt diss in genemied composiE
imrgcs when a a.arurc f.om a da*
fa.e is superimpossd oD r light im or
viceveNa iffcct on the ovekll isage.
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ln thh ptp.r, a luhinance
Darching .proaoi is us.d ro
oveicofre rhis Problon. In lne next
sectio!, besid.s an o\tai* ol faoLar

cdftposite systems is giver After rhai

slien, facas are ,resented by a sel ol
indi.6 into a daLbase ot dillerent
iace De Guch as rhose useJ bY

individual ba*d aacial conposire
srnem, logeth, with a 3t oa
posiiio coddiraros lor .&h Pan.
Johnson and Cald'ell clain thal
iyncms rhd dr. b$ed miocognition
nrar&/ is betEi suned b ths My
pcopl. reneftbs lacer (han syslems
rlni ,.e ba*d otr individul fettore

l. qeneBl. foi .onstuctinla a
composib ihage, rccosni.io,-based
comDosite slstems pemrir rhe user io
sorl *irh *hole faces ratlEr rhan

indiidual features. Composnes e
conslruoled od of lae parts t@m

images in rh. dat base. srarting vidr o

bsclErounLl nnage \h(h deEmines
r (hers lnd . \. ilre remrlning

f!\e p3ns m \upsmposed on rhn
1,,![qound i Kmg es ol
pr.defined sit Ir] Fistr. I shuw\
ho$ e f,ce par( 6F srtr(utd inb
r{hnsl.s FatoE pan redanSles

nDy be &sized dighny as necosery
so Llal rhe rcc@gles llt iehdy
toserhs. Rstangle edges arc

hininallJ bleided iih the

backglound. The locadon unot ion
oa a p.niculs lanLE is inhqircd
fron its source imlge, so the Pde$
df snor.ring rhe composire is lully
.utomred. Figure 4 shows cosposirc
conshiclion exanrpl.. The lae in the

dpp E r 6 nrsire mide uP ofPrni
liom Ih( figdres belos L The

ioEh.ad lrom i'nage A, ihd.yebrows
.nd eyes ion imsge B, rie mourb

atu chin fmfl image C ard llE ch€ks

3, Minln2l !dq. Srooihidg
'lhe .omposne imagc is consrructed

srding wiih rhe fac. suPplying dt
clrccls lnd e.s !3 o backSound The

ds*ribed. Thei expdnenbl results

ae iuusnEd. Finally. oiclusio.s

1. Fxi.l Comp6fie Sr$eDs: An

Mod.fl poli.e depannons rolv use

computsized sy$.ms for cr@ting
cininol conpdshei Moy sy$ems
ridely usd io! dG purpos. use

inErchugeable phobgraphs ol laca
paB, i.oluding forehead/hai cYca,

eyebo*s, nouthi noso, ad
chid/cheeks. a.d includes aae$ory
items suoh 6 b€ards atrr] glases
ljl4l rLsu( t sNe, i ermpE or
f.cial dd ecesory features whlLe
ngur 2 dopicls $eps bwrd

These trens requi€ rhat a

wirne$ b. abl. to ecall isolatn
indilidnol facial fe.turcs. O. the basG

of ps,!.hologicai sludies indic.ting
thd peoplc lind it dimcuL ro ntplY
single-leaiure ftcall. psy.lElogis6
Johnson.nd Ccldwell oncluded lnar

a difiirem ki.d oi sysrem ms ned.d.
The, nat. lhrt shile 'hum.ns lEr
€xcellent faci.l recoernion abiliry,''
ihey "hivc ereal difficuhy recalling
l&ial ciamden$i.s wiih suflicie.r
detlil ro povidc m accurate

cooposite" [1]. To obr,i. dvdtaee
of the remr ahle hu,nm abillq t
recoB.ir faces, a recogniii.n based

sr6tes/ is us.!, thar .llows ! crime
wihes io crcole intracrivcly 3

conposic fac. Nlilout rcquin€
isola@d leature iedll abiliy. ln
Ecognition-based fa.ial conposile



remai.ing face pans (ie.- ibrehdd.
erh6qs, .yes, nose, od
mouth/chin) aE superi'npos.d on iop
or Inis bacbFud ra.e, wirh
r@tanBl. sizes for smc p3rs adju$.d
0s Bce$ary io tu .he Picces togerher

The Esulied composite imag.s
generally CooC. brt due 10 lightiDg,
pose, and fmtue si7. vriations, sone
probleoE do arte o]re way ro
eliminate rhe vuistioi thar nrisd in
genenred conposite imaqes wh.tr a
lalurc film daik feo h
superimpBd on a liahr lac. is.3xl
mein filld, M{o fil1er k .oivolvcn
the boardir of c&h fae pafr siihin
the genelated cohposire imges
Mean filr is one of rh. sinples
sppruachcs ro smmth and op.rates by
EplacinA each pixel *Irc by the
awrage or m.an of ils inmediare
nci8hbor h. av.a8ing Eoces h.s
lhc aff..r of iminB our significant
Shy level ditreFnces he eeD pixels

Figurc 5 shows rcsull lron
conlolvin8 mean lilrd on L\e boa.d9
ol.ach f:ce pan uthin d,e -qenc.ared
cdnposile imascs 16l. Th. mirimil
ene. sfrodhing n noi nhvays
sumcienl ro blcnd rhe diffcEnoes
Bher a feature fon a very d.di lae
n superi0posed on d very lighr fac.
trl.

Loosel, speaking. lui,iDance n a
measure of hightne$ prcjsred over
some 4a Lnhinance h a compon.nt
lound in sevenl ..1o. dodels.
including YIQ, YLr! and Yclcb

rhe NTSC defines Y, l. sid 0 E
tll:

r- 0 )190' R + 0. 5 37A'O+ 0 t I Ja. R
(t)

I=a 596AtR"A 27t0to"o 32tA.B
(2)

Q- 0. 2 t 2A a R-0. 5 Xa.O+ 0 J t t A 
a 3

(3)

Ths RGB color lpace is linea' (*ery
colo. n. liiear combi,a(ion olR, G,
atu B) a]d a more appr.priare lalue
for )'in a lin.ar Flor space is {3}

1'= 0. 3036 r R I 0.609,1.C- 0.4324 | B
(4)

The laner l value k pobably norc
coned. Tle cn'cialrhliC is that sreen
is morc lmpoftil l]1 red whlch h
frorc impo*!!1 rhu blue, -ftis 

is
becanse of ihe s?y phororreptoE in

Then 1,0 display the image in RGB
color sp!c. the lolloein8 equalions

o)
(6)

5, Lu- inn o.c Pic-proce$ inf
'Ihis is aohi.ved b! mltclinC slin-

.olor.omponenb ir ihe images usine
rh. YIQ .olor sp&e. Thisapproach is
Doriratcd b, rhc I'cr rhar luhinaicc
is r moriorsly lickh deremlratr! or
skin rotres. 1t YIQ sprce dBscribe:
an inage in t m6 dl ih luminance
(Y), hue (l), atu etudlotr (Ql.

Thc nalchiig is pe.fonned by
d,'!c *eps. FINL 1bc qolor cues h
exploEd by conveting the RGB
.ncoded cold iilormaiion to rhe YIQ
.olor mode!. seco0d, a rmappiDe is
ipplicJ usiie Y !.hponeDr Flndly,
..ivenin! rhe r*ulred lrQ ercoded
dor inhn ation ro thc ROB color



The i6i slsp, envening de jma8.s
to lmind.q aclully otTen lwo
advanlages: datching otre dtmc.siotr
hdografts is easicr rhan maiching
tbee dimcnsion hrtogrms. md
fewei olor chaaneh fte.Ds l6ter
corhputations whor sear.h aor best

For the econd neA mat hing dre
luminMce disriburlons, re ryptyHtuan! linear nrp rhal h.tJhes
lh. ne,ns ond vtuii ces oi lhe
lMinance disdbuions l9l More
coocrclely, if I(?) is itrc h'minance
ol a pixd in faE p.n inage ,.1. ten

np1*63p 1p:- p 
"1* 

4o

(3)

where 1,4 and lB lre thc mean

lumionces, and d,4 af,d drare 
'h.slandddderialion:of the luninances,

both t len wid rc ecr b lumina!.e
dhldbulions in le. pan , d
background lse idage ,,

rimb, ihe rcnrlr.,l luminance
value is convoded to RCB sp.ce
Tnes proceses .ontinue ro rll fac.
l)d ihass (-, i,) thd ,upermpos.d
on rhe b@kground lace imrge A

In rhis paper, darahse conuiDs
dilie€nl fdce imaEes whh whitc
bdckgound h usBd Si'rcc lunln.nde
Depmcesing approaoh u*s skin
color inlo@lion, rhc dabbase mN
conrd! lhc facial imacc md lace pans
i.fomatio. (ic., leduft onmhtiono
topresdt d 6 RGB cotor spr.c, i.
iddition to ihe lrninance values of

For .!ch aacc imse in lhe
dabh:sq rhe me$ and shndard
devialion luminance are oalculaled.
Whm .onriJerine all rhe ltue iturc
pixoh {o alculate rhe meon sd
sEnd.rd deli4ion lumlrmce Ine
rcsdGd rcmapped inase shields wilh
a light cover 6 shosn in rhc figuE 6.
The vhile backsmund in ihe lae
imate is.onsidercd to bo ihe rrcrble.
Tl,is h.orfimed by usiig luninance
value liom YIQ color space relatiyely
simil lo lishto valu. to seDddte the
whn backgrcund lilo the face
Egion. ror a qndidde face rcgion,
conrcn input color facc jmage into
YIQ color t 8cr skin @lor
infomatioi, dle high values oi
h'minanoe rcpre$nr rhe whire
bacrground of a foe image. This
oprBti!tr h aDpliod 1o toask out thc
qhile bacqmud nom a l.cc imse.

So. rhe nean a'd sandard
devidion lumiDancc dl erch ftce
inuec withof ns ehile backgiound
are $ored also in rhe dabba*.

Figures 7 b 9 sho* lhc resu1b ol
applling Ih. Lu'hinance p.e,
pr@csing beforc composire face
pans on {he rarget imaCe. Thqr
minimal edee snroihins is applied,
So ih. Esuhen composne imaC.
seenB realinic to ho$ human

As n c.n b. seen fon fiCures 7 ro
9 whilc all the rcsuhed composirc
ia4!s lhat arc utliz.lumi'mce pre,
proce$inA approach arc more narunl
ro huoan eycs, soae diffeElces have
shown up 6 well. fte difeent oolor
of clon\s appaaE in ..ch lace ituage
efiid ako on rh€ resufted complsno



This papcr utilizes lLmiMrce l,rc
pm€ssinE epproach to eli,ilnarc thc
vdiation that qiss in senenred
conposite irog.s sher a leann
liom r rcry dalk lace is supcdmp.sed
on a adry ligh! facc. -th. miaimal
edee smoorhiRg 0loie is min'fficienr
ro blend lhe$ vdii(ions. so belore
qpplying rhe mi trnNl ed ge sooiL ir g,
luft ioiroe,pre procesing approach is
utilizd Io elini.a&s Ih. rarhtions

The ftsu1s sho\yed the
adequ& of lumind€ pr-prccesing
ib reducing tJ,e vadation br$een Lcc
paB .nd rhe bekgound image thai
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IBUB I rnciil in,l i(r$oq
rrrr,ros rion lasdo!, :00lJ

Fisnr. i Fir. pals, i-roD (Baker,
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Fig re 6 Tlro lltid or J(|tr . dtr
nhitu br.r(gronnd li d:n th.
lrn,n n.e dr rlk ktrrrpp.d
iras.. (r lhoso,a! nnrsr ti.e.,
,{). (L'} Tx.g i'nis( li!., r), roTn. &sunc nnigr rrrrr
kn,nldns nrtudirg \hiro
brr\rdtrrd. 1r) Trrc rdtrrred
nnlse rtu I rrnrffir'g r\.tudnrg

:i3 re r co'rposirc connru(ion
i6trlb. Tr1< ri.N iD (,1) in,t (, xrc
ron,lDin n,*rl. trt .l pNrrs lroir

'l'o rigurls 0, d (.). rhc
.r.br.\\ lnd e]{.J,n' n,om
iD'igo (b) ind rlr 

'notrrl' 
rro r

i'nlgeli Ttctonr,drnJ ta* t', (d)
\irh roni"a !c Ir.1,orosing
nllir. a,e ronporir( 5r! ir (c) i!

Iig(re 3 C.nrpdrirc C0n*rudiotr
koy,l(.11,. hrA ia 1!) rnLt (r rrr
t,nDornc nmd. trf or br.ksrdntrd
i,rxer (ij itr rhr .rrbrdns rnd
crc.rft nnDr nnxgc (b). Thc
.otr'posir. tr(( in (.) nn[
lununroce rr$prdcesins Irhite.tr(
.J0pdnc rrle iD (dJ is troi.



lignr 9 co.rrosnr cdtrn,ncd,r
Remh- r[. firA iD (i) rtrrt(b),.1
connru(d frar rltr blLg'otrnd
,nrrsr (.1 iid dre lnrctt.rd .anj!
lio (h. TL. cdi,Dosnr ii.c nr lO\irn hrn nr&. prcpro.c*nrg
rrl'il. the co troln! iics ir' (d) n


