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NHAN DIEN KHUON MAT VA MO HINH HOA MAU DA
TRONG NHAN DIEN KHUON MAT

B Nguyén Thj Diéu Anh *

TOM TAT
Nhdn dién khudn mdt ngudi la mét trong nhiing hudng tiép cdn cta linh vuc x ly dnh. Bai todn nay
tdch l6p doi tugng dua trén cdc hudng tiép cdn ddc trung riéng ctia khudn mdt nhu sdc thdi, mau da, so
khép mau, phdn tich khéng gian con. Bai viét dudi ddy trinh bay mét s6 vdn dé veé xir ly nhan dién khudn
mdt nguoi.

ABSTRACT
Facial feature recognition and skin colour modeling in facial feature recognition

Face detection is one of the approaches of image processing. This problem delamination based on the ob-
Ject oriented approach characteristic of the face, such as shades, color, pattern matching, subspace analysis.
The following article introduction some problems handling the face recognition.

sy vat hién tugng xung quanh. Mot dla tré so sinh ¢6 thé biét dugc chinh xac ai la bé me, ai la

ngudi than clia né, qua trinh nay dién ra ty nhién, 1a ban ndng. Khi ching ta 1én 1én thi viéc nhan
dién hinh anh cling tr& nén da dang, phong phd. Cé nhiing ngudi du chi gép mét [an nhung ban lai khéng
bao git quén khudn mét ctia ho, bdi ndo bd da ghi nhan thong tin va xt Iy chinh xac méi khi ban nhé lai,
tra vé diing hinh anh ma ban da thay tU trudc dé rét lau. Va mac du ban tiép xic véi bao nhiéu ngudi di
nifa, thi khd ma c6 sy nham 1an gitta khudn mat ngudi nay va ngudi kia.

_I_U khi mdi sinh ra, con ngudi da cé day di cac giac quan va cé thé ty minh cdm nhan dugc nhiing

Nhung déi véi may tinh, viéc nhan ra ding khudn mat cia mét déi tugng ma no tiép xuc la mot thach
thic 16n, bdi s6 lugng ngudi trén thé gidi qua nhiéu va mbi ngudi s& httu mét khudn mét khac nhau, sac
thai, mau da khac nhau. Khdng nhitng thé, theo thai gian khudn mat clia ngudi do sé thay déi, dong thoi
nhifing tac déng bén ngoai nhu dé sang, goc nhin, trang thai trén khudn mat,... lam cho viéc nhan dién clia
may tinh trd nén phdc tap véi nhiéu thong sé dau vao.

I Téng quan nhan dién khudén mat

1.1. Quy trinh nhan dién khudn mat

M6t hé thdng nhan dién khudn mat vé cg ban trai qua bon giai doan:
- Xac dinh khudén mat

- Lién két, khai thac cac dac diém

- Cuthéhoa

* Chuyén vién Tu van Tuyén sinh, Dai hoc Vin Hién
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So do: Quy trinh nhdn dién khudn mdt
- Chuén ho vd&i khudn mat Bai toan xac dinh khudn mat ducc dinh nghfa nhu sau

- Xac dinh khudn méat ngudi la ky thuat may tinh dé xac dinh céc vi trf va céc kich thudc clia cac khudn
mdt ngudi trong cac anh bat ky (@nh k§ thuat s6). K§ thuét nay nhan biét cac dic trung cla khudn mat va
bd qua nhiing hinh anh khéc nhu toa nha, cay cdi, co thé,...

Dua vao déc diém tinh chat clia bai toén, cac nha nghién cltu da dua ra bén hudng tiép can chinh dé
gidi quyét bai toan xac dinh khudn mat ngudi:

- Hudng tiép can duya trén tri thiic: Xay dung tap lut dua trén tri thic con ngudi vé cac khudn mat
ngudi. Bay la hudng tiép can dang top — down. Ngudi nghién cliu sé trich déc trung clia khudn mat trudc
tién dé co cac Ung vién, sau do6 céc Uing vién nay sé dugc xac dinh thdng qua cac luat dé biét ing vién nao
la khudn mdt, Ung vién nao khong phai la khudn mat.

Cac dac trung cd ban ctia khudén mat s dung trong tap ludt nhu: Khudn méat la mét hinh gdm co hai
mat, hai chan may ddi xing qua mét truc thdng ding, c6 mi, miéng... Nhifng mo ta nay sé 1a cd s dé
xay dung cac luat mot cach hiéu qua. Tuy nhién, viéc xay dung tap luat nay that su khéng don gian, néu
mo ta qué chi tiét s& dan dén viéc co thé bd qua mat mot s6 ddi tuong 1a khudn mat nhung khéng dugc
nhan dang, bdi khi hinh dnh ghi nhan khudn méat con tuy thudc nhiéu vao géc chup hinh, khuyét tat, di tat
trén khudn mat,... Con nguac lai néu mé ta qué thd so thi mét s§ déi tuong co thé dudc nhan dang nham
la khudn mét (vi du: bién béo giao théng, logo,...)

- Hudng tiép can dua trén dac trung khong thay déi: Huéng tiép can nay dua trén nguyén tic o ban
la cho du khudn mét bj thay déi trong cac tu thé khac nhau, digu kién anh sang khac nhau... nhung van
lubn ton tai nhiing dac trung riéng khdng bi thay déi. Dua trén cac dic trung nay ngudi nghién clu sé lap
trinh cho hé théng nhan dién khuén mat.

- Hudng tiép can dua trén so khdp mau: Cac mau chuln sé dugc xay dung trudc hodc xac dinh cac
tham s thong qua ham. TU mét anh dau vao, cac gia tri tuong quan véi anh mau chuan sé dudc so sanh
theo dudng vién clia mat, mdi, miéng,... Thong qua cac gia tri nay ma mot anh dugc xac dinh 18 c6 khuon
mat hay khéng. Uu diém clia phuong phap nay 1a dé cai dat, tuy nhién hiéu qua lai khéng cao.

- Hudng tiép can dua trén dién mao: Ap dung cac phuong phap xac suét théng ké va may hoc dé
tim cac ddc tinh lién quan cia khudn mét va khéng phai khudn mat.

Theo phuong phap xéc sudt thdng ké, mét anh hay mét vector dac trung xuét phat t&r mét anh ducc
xem la bién ngau nhién x (khudn mat hodc khdng phai khudn mat). Khi dé ta thiét 1ap cac ham mat do:
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P (x|x 1a khudn mat) hodc P(x|x khdng la khudn mat)

- CHthé dung phan loai Bayers hodc kha nang cuc dai dé phan loai déi tugng, tuy nhién déi véi Bay-
ers thi kho c6 thé cai dat truc tiép bdi s6 chigu clia x kha cao, cac ham mat do 1a da phuong thic. Vi vay,
ngudi ta thudng ap dung cac ky thuat lam giam chiéu cla x trude khi st dung Bayers.

Hinh 1: Anh déu vao véi s6 diém anh (6n, trong dé khéng
gian con chira doi tugng la khudn mdt chiém phdn nho

Hinh 2: Mb td tl lé khdng gian khudn mdit trong hinh dnh
dau vao

1.2. K¥ thuat nhan dién khudn mat
1.2.1. K§ thuat phan tich khéng gian con trong nhan dién khuén mat

Trén thuc té, cac hinh anh va video dau vao chifa nhiéu déi tuong, chang han mét t&m hinh bao gi¢s
cling chifa cac hinh anh nhu nha cia, cay cdi,... con khudn mat chi chiém mét khdng gian nhd. Vi vay, hinh
anh ban dau dua vao la du thifa, s& chiéu ctia anh nay cé thé gidm xudng, ta chi xét dén nhitng khéng gian
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ma G do cé déi tugng dugc nghi van la cd phdi md hinh khudn BE tach khéng gian con cho nhén dién
khudn mat, phuong phap ti€p can la phéan tich cac thanh phan chinh (PCA). Céc tinh nang trong khong
gian con nhu cung cdp théng tin néi bét, gan véi mau nhan dién, dau vao cac vector tinh nang lam cho
m& hinh hda khdng gian con téng hiéu qua dang ké trong viéc nhan dién khuon mat. Néu dé nguyén ban
anh dau vao ta nhéan thdy su phi tuyén va khdng ndi bat lén cac déc trung clia mau mé hinh khudn mat.

Vay, bai toan nhan dién khudn mat trudc hét la giai quyét viéc xac dinh thanh phan 1& khudn mét va
khong phai la khudn mat trong hinh anh dau vao.

12.2. Phan tich thanh phan chinh (Principal Component Analysis — PCA)

PCA la mét phuong phap phan tich dif liéu nhigu bién dau vao don gidn nhéat va ducc (ing dung chd
yéu vao bai toan nhan dién khuén mat. Nhus ta da biét, s6 chigu trong hinh anh d3u vao tuong déi 16n, khd
hinh dung trong khéng gian 2 chiéu hodc 3 chiéu, bdi vay ching ta can tim cach dua dt liéu vé khong gian

Hinh 3: Vi du minh hog PCA

6 s6 chiéu nho han. PCA nhu la mét cong cu hitu ich gidp bién déi véi cac uu diém sau:

- Gidm s6 chiéu cta dit liéu.

- PCAxay dung mot khdng gian mdi véi sé chiéu it hon, nhung lai biéu dién dit liéu tuong dudng véi
khdng gian cl, khong lam mét di tinh bién thién clia dit liéu trén chiéu mdi,

- Cactryc toa dé trong khéng gian mdi la t6 hop tuyén tinh clia khdng gian cti, do dé PCA xdy dung
cac dac trung mdi dua trén cac déc trung da quan sat dudc, va nhiing dic trung nay van bidu dién t6t dt

A A
liéu ban dau.

Sw w3

- Trong khéng gian mdi, nhiing lién két tiém &n dugc phét hién ma & khong gian cii né bi che khuét
hodc khoé phéan tich.

Vidu sau day minh hoa su thay d6i hé quy chiéu lam thay di hinh anh trong khéng gian: O hinh 3 ta
thady néu hinh nh theo chiéu thang phia trudc thi bong den khéng thé nhan biét dugc 1a gi, nhung néu
xoay chiéu nhin ngang thi dé dang doan nhan do 13 hinh &nh ctia con lac da. Nhu vay chiing t6 hinh chiéu
tr phia ngang cho ta nhiéu thdng tin han hinh chiéu thang.

Ta c6 thé xem xét vi du cu thé sau dé hiéu hon cd ché hoat déng clia phuong phap PCA:
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4 Data bases

4 Axe:

Language
Reducing

l Several variables l _ i Two factors l

Hinh 4: Vi du minh hoa biéu dién dit liéu theo PCA
Ihuat toan cua phuong phap PLA nhu sau: Lho ma tran X = {xi} € K™

(d6i v&i nhdn dién hinh dnh thi x;la cdc diém dnh)
1.22.1. Tién xir ly
Mién gi4 tri clia d3c trung thudc tap dif liéu ban dau va trong khdng gian mdi c6 thé khac nhau. Vi du
tf [0, 100] = [-30, 150). Nhu vay c&n phai c6 budc tién xt Iy dé chuén hoa dif liéu trén ma tran X. Thong thudne
cd 2 cach tién x ly:
e Centered PCA: Chuyén tat ca dac trung cla X (cbt clia X) vé cung 1gdc toa dé:
X" = &'y

A

A Xiji—9j

X ==z (la) , gj =

...
Li=q %ij
n

Trong do n la s6 dong clia X, g; la mean cla cot thd j cia X, dugc tinh nhu trén.
e Normed PCA: Chuyén t4t c& d&c trung clia X (cot clia X) v& ciing mét gdc toa do, déng thdi chuéin hod vi
cuing mét quang dé léch chuén(standard — deviation)
X" = {x")

xy =2 (1b)
nSj

Trong do §; |a do léch chudn clia cot thit j trong X
Phucong phap Normed thudng dugc dung. Sau budc tién xr Iy, ma tran X" & dau vao cho budc tiép theo
1.222. Xdy dung khdng gian méi
Tinh ma tran hiép phuang sai clia cac dac trung trong X*
V=xTx"
V 1a tich ciia X" va chuyén vi cia X", do vdy V € RPP va c6 p tri riéng N = (
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Tiép theo, PCA tim tri riéng va vector tuang Ung cho V, sap xép gidm dan theo trj riéng. Gia st tri riéng
claVIa A>A2>A3>.. >Apa>hp

Va p vector riéng tuong Ung la:  uy, Uz ,..., Up.

Khi do céc truc cda khdng gian mdi chinh la cac vector ui Gtrén va céc vector tryc giao déi mét véi nhau.

(@éc lap tuyén tinh)

1.2.2.3. Chuyén dit liéu tr khdng gian ban ddu vao khéng gian méi
Théng thudng khéng gian mdi khdng dugc xay dung i tét ca vector riéng ma chi chon k vector dau tién
(k<p). Cach chon k thoa mén:

Itk
——>90%

7 =
Zi,—_l)\i

Nhu véy tagoi: U = [u1] uz]...|ud] € RP*
Khi d6 toa do cac diém trong hé toa do méila:  F=X"U

Lan lugt biéu dién cac diém 1én hé toa dé ta cd khéng gian mdi dugc xdy dung béng phuong phap PCA
l. M0 hinh héa mau da

2.1. Béc trung mau da va khéng gian mau
Mau sac 1a mét dac trung cap thdp nhung lai cd kha nang phan biét t6t va dé tinh toan, it bi anh hudng
bdi nhifing tinh chat hinh hoc. Trong cling mét digu kién anh séng ddng nhét thi mau da khéng thay déi du ta
xoay chigu khudn mét, phéng to hay thu nhd hinh anh. Co s& dé nhan dién khudn mat 1a mau da ¢ nhitng dac

trung khac biét vdi nhitng mau sac khac.

Khi st dung cac hé théng nhan dién hinh anh, van dé thudng gap la may tinh khd nhan biét sy thay déi
mau sac khi diéu kién anh sang thay di. Vi du sau day minh hoa cho sy thay d6i mau sic khi do chiéu sang va

can bang trang thay doi:
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Hinh 5: Anh huéng ctia su thay déi dnh sdng
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Neén tang dé xay dung khong gian mau 1a RGB (red — green — blue) hodc dya trén nhitng khéng gian mau
cd ban khac. Cac khong gian mau dan xuét nay thudng chia thong tin mau sic thanh hai thanh phan: sic dé va
cudng do. Viéc bién d6i khdng gian mau sac c6 thé dung cdng thic thay thé R— R, G —cG, B—cB trong dé ¢ 13
sy bién d6i ddng nhat vé muc cudng do mau, néu hé s& ¢ khdng thé huy bo dé mo ta sdc do thi viéc phan tach
s& khong hoan thanh. Nhieu nghién cu nhan dinh rang viéc thay déi tdng mau da la do sy thay déi cuding do,
vi vdy bién phap nhén dién da la loai bd thanh phan cudng dé. Su phan xa quang phd clia cac tbng mau da khac

nhau déu cho két qua gan giéng nhau.

Dark Pale Yellowish
< 100 :\; 100
‘g 50 ..... : ...... ...... -.g E
5] . : o Q
K} == O 2
© _— © ©
o - o o

0 . 0 : ; 0 . _
400 500 600 700 400 500 600 700 400 500 600 700
Wavelength [nm] Wavelength [nm] Wavelength [nm]

Hinh 6: Quang phd cta cdc nhém mau da
O hinh trén ta thdy xét quang phd clia 3 nhém mau da: mau t6i, mau nhot nhat, va mau vang: cac hé s6
xa cla da déu mugt va tuang tu nhau. S& di ¢ sy tuong tu nay do cdc mau da clia cac dan toc trén thé
éu dugc hinh thanh tif 3 yéu t6 mau da: melanin, carotene va hemoglobin.

Nhu véy, khéng gian chuén hoa RGB phu hgp cho nhiéu Uing dung véi tdng mau da, nhung khé ¢ thé
3 md hinh t6t nhét bai su dnh hudng 1én dif liéu dau vao con tuy thudc nhigu yéu t8 khac nhu: thudc tinh
‘a, anh sang, k¥ thuat...

2.2. M6 hinh héa mau da

Mo hinh mau da dugc xay dung trén hai tdp anh: anh riéng Ié va anh tuan tu. Gid ching ta sé xem xét [an

ing loai md hinh déi vdi tap anh

2.2.1. Cac anh riéng lé
Ly thuyét nén tang phén loai thanh phan diém anh la st dung thdng ké, xac suét clia tdng mau thuding
tinh tU tdp hudn luyén. BE phan I8p pixel ta dung mot gia tri ngudng 18y ra tif tp hudn luyén. Nguding

g kho xac dinh trudc va thudng dugc thay ddi, dieu chinh cho pht hgp véi anh hodc tp anh dang xét.
ra con c6 thé tiép can bang phuong phap gidi han khong gian mau.

Phan I1&p dya vao théng ké: Phuang phéap théng ké dung Gaussian va Histogram la hai phuong phap dé
t, phd bién va dé hiéu.

Theo Histogram, xac sudt mau clia déi tugng dugc tinh bang cong thic sau:
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Tcount

EP(C): count[C] )

Trong do: C la mau thudc ve doi tugng
Count[C]: s6 lugng pixel <6 mau C
Tecount: t6ng sG pixel thudc vé ddi tuong

Véi phuang phap Gaussian hdn hap, xac sudt dugc tinh

—0.5(C-uk)T % ~H(Cc-mk)

(2)

k=1

P60 2.) = Lo

Trong do: n la s6 ddc trung Gaussian
a trong s6 cua Gaussian, p la vector trung binh
X la ma tran phuong sai, d kich thudc cba dir lidu

2.2.2. D&y anh tuan ty

Céch tiép can la phan I&p ddi tudng dua vao nhiing su bién d6i cham theo thdi gian hodc bét bién (vi du:
nha clfa, phong canh diing yén, ngudi chuyén déng, cac bd phan trén ¢a thé ngudi clr dong). C6 thé diing thudc
tinh mau sac hodc mé hinh béat bién va mé hinh thich tng.

M6 hinh bat bién dugc xI Iy nhu cac hinh dnh don 1é dugc trinh bay & trén. M6 hinh thich ng dya trén
gia dinh céc thanh phan chudi anh tun tu gan giéng nhau. B&i véi phuong phap st dung thudc tinh mau sic,
viéc cap nhat md hinh mau c6 thé dudc thuc hién bang viéc hiéu chinh su gidi han trong viing khéng gian va
thdi gian.

.~ Demo chuang trinh
Thuéat toan ap dung
Chuang trinh gédm 2 budc: Thu thap dif liéu va phat hién khudn mat.
Budc 1: Thu thdp di liéu

- Thu thap cac anh mau da.

- Chuyén tir khong gian mau RGB sang khong gian mau YCrCb, gitt lai théng tin Cr va Cb.

Cb =-0.169R - 0.322G + 0.5B
- MBbi pixel dugc biéu dién bai mét do thi 2 chigu, canh 1a Cr, Cb
Sau khi thu thap di liéu, ta xay dung khdng gian mau da, nhu biéu do dudi day cac pixel mau vang dugc

tinh toan 1a mau da mat.
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Skin Space

&

o

Hinh 11: Cdc pixel thu thdp dugc sau khi chuyén déi khéng gian mau

Budc 2: Nhan dién khuén mdt

- Chuyén anh déu vao tir RGB - YCrCh.

- Mot pixel dugc xem la mau da néu né thudc vé ving khéng gian mau.
- Céc pixel la mau da chuyén sang mau trang, cac pixel khac chuyén thanh mau den.
- Khit nhiéu: véi mbi pixel, dém s& diém tréng xung quanh.
- Lén hon ngudng o thi chuyén thanh pixel trdng (o ngudng trén).
- Nho hon B thi chuyén thanh mau den (B: ngudng dudi).
- Nhitng diém anh con lai gitt nguyén.

V&i mdi viing pixel trang lién thdng véi nhau, néu cé pixel den ndm trong vung thi dé la da mat
NQuai (ddc trung khudn mdt c6 mdt, mdi, miéng,... la nhiing ving khdng phdi mau da — pixel den).

£ focebetection . =i % Foce Detectian
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3. Khit nhiéu 4. Két qua chuang trinh
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