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ii bio naty dé xuAt mot md hinh hi¢u qua dé giai
nhéin dang khudn mit trye tiép tir hé thong
beam. Trong d6, bai bdo tap trung chinh vao
: Phit hién va nhian dang khuén mit tir
am. Phwong phap phat hién khudn mit
dung cic dac trung HOG va b phin I(rg
M@ hinh nhin dang khudn mit duge de
mé hinh mang neural hoc siu FaceNet dé
chon dic trung khuon mit va by phén 16p
ciia md hinh nhin dang duge kiém nghi¢m
56 dit liéu chuén, da dugc cong ddng nghién
Khuon miit nguoi trén thé giéi bao gdbm co
,FEL, JAFFE va LZW. Cic két qua thyc
y md hinh dé xuft dat d§ chinh xic cao va

Zp dir ligu thir nghiém dwgc thu thap tir

khuon miit; khung hinh (frame); nhin dang;
hoc siu; tién xir Iy, ciin chinh khuon mat;
0n mit; trich chon diic dic trung; phin

I. PAT VAN BE

€ gidi, bai toan nhan dang sinh tric hoc
nhin dang khuén mdt noi riéng da
ién clru tir vai chuc nam ve trudce va
u két qua vé ly thuyét lan (ng dung
0 nay cc cong nghé nhan dang sinh
g chi dung dé xéac thuc nhén than ma
ig trong rat nhiéu bai toan thyc tién
vao/ra, klem soat truy cap mang, dam
an ninh can thiét tai cac khu vyc quan
ga, san bay, ngan hang, hé tro tu
it cong,v V.

Nam, cong ngh¢ nhin dang sinh triic
duge tng dung rat phd bién, dién hinh
ng cham cong tu dong dua trén nhén
, Mt nguoi, cic h¢ thong gidm sat an
 hién doi tugng, phat hién dot nhap, phat
béo sur co, bat thuong. Tuy nhién, theo
nhém téc gia, hau hét cic san pham
nh triic hoc h1¢n ¢6 tai Viét Nam déu
au tir nudc ngoai.
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Trong bai bao nay, chung t6i dé xudt mot giai
phép tong thé dé giai quyét bai toan bai toan nhén
dang khuén mdt ngudi truc tiép tir cac thiét bi
camera/webcam, huéng téi muc tiéu mg dung xdy
dung cac hé théng camera gidm sat, kiém soat
vao/ra, phat hi¢n dot nhap, phat hi¢n doi tugng la
mat, cham céng ty dong, v.v. Trong do, viéc cai
thién chat lugng nhan dang dugc tip trung ¢ hai
cong doan chinh 1a phat hién khuon mat truc tiép tir
cac khung hinh va nhan dang cac khuén mat nguoi
da dugc phét hi¢n. M6 hinh phét hi¢gn khuoén mat
dugc dé xuat su dung cic dic trung HOG va bd
phan 16p tuyen tinh SVM [11]. M6 hinh nhan dang
khuon mat duge dé xudt su trén co s két hop mo
hinh mang neural hoc sau FaceNet [5] c6 kha nang
tu dong trich chon dac trung khuén mat nguoi va bo
phén l6p SVM.

Trong phan 2, bai bao dé cap dén cac huong lle
cédn lién quan trong nhén dan;P khuén mat ngudi.
Phan 3 dé xuit mot g1a1 phéap tong thé dé nhan dang
khuén mat nguoi véi d§ chinh xdc cao, dap ung
dugc tinh thoi gian thyc, phu hgp véi bai toan nhan
dang khudn mit tryc tiép tir camera/webcam. Céc
két qua thyc nghiém, danh gia hi¢u qua cua md hinh
dugc trinh bay trong phin 4. Cudi cing phan két
ludn sé& tong ket lai nhitng két qua hi¢n da dat dugc
va mot s de xudt cho hudng phat trién tiép theo.

1. CAC HUONG TIEP CAN LIEN QUAN

Nhin dang mat khuén mit nguoi 1a qué trinh
xac dinh danh tinh ty déng cho ting doi tugng
nguoi trong anh/video dya vao néi dung Rit nhleu
huéng tiép cin da duoc dé xudt dé giai quyét bai
toan nay [7], [9], [15], [8]. Nhin chung, quy trinh
giai quyét bai toan thuong bao gém céc cong doan
co ban nhu: (i) Thu nhén hinh anh; (ii) Tién xir ly,
tang cuong chét lugng hinh anh; (iii) Phat hién, can
chinh, crop anh khuén mat; (iv) Nhan dang (trich
chon déc trung va phdn 16p) khuon mat.

Cac hudng tiép can trude diy chu yéu dua trén
dic trung (feature-based) va luon ¢b ging dwa ra cic
dinh nghia tuong minh dé biéu dién khuon mat dya
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trén cac ty 1€ khoang cach, dién tich va goc [15].
Mot biéu dién khuon mat duge dinh nghia tu'omg
minh huéng t6i myc tiéu xdy dung mot khong glan
ddc trung tryc quan. Tuy nhién, trong thyc té cac
biéu dién duqc dinh nghia tuong minh thudng
khong chinh xac. Dé khﬁ(. phuc diéu do, cic hudng
tiép can sau nay dugc dé xuit dya trén y tuong s
dung cac md hinh hoc may théng ké co kha ning
hoc dé lya chon cac dic trung khudn mat tr mot tap
mau cho trudc, dién hinh nhu phuong phap PCA
(Principal Component Analysis), trong dé mdi
khuén mat dwoc biéu dién dudi dang t6 hop cac
eigenvectors, eigenfaces va fisherfaces [10], [17],
phuong phép sir dung cac mé hinh mang neural tich
chap CNN (Convolutional Neural Network) [16].

Hi¢n tai, hi¢u qua ctia cic m6 hinh nhén dang
khudén mit di dugc cai thi¢n dang ké dua trén viéc
két hop su dung cdc mo hinh hoc siu dé ty dQng
phét hién cdc dac trung trén khuén mit va cac ky
thuat phan lop thong ké. Trong [20], [21], [22] cé4c
tac gia da dé xudt mot mé hinh nhén dang phuc tap,
nhiéu cong doan dua trén viéc két hop dau ra cua
mot mang neural tich chap hoc sau D-CNN (Deep
Convolutional Neural Network) véi PCA dé giam
chiéu dir liéu va b phan 16p SVM.

Zhenyao va C(}ng su [22] xﬁy dung mot mang
neural hoc sdu dé can chinh cdc khuén mat theo
huéng nhin tryc dién sau do hudn luyén mot mang
CNN dé phan 16p va xéc dinh danh tinh cho moi
khuén mat. Y. Taigman va cong sy [21] dé xuit mo
hinh DeepFace duya trén y tu'cmg, két hop nhiéu cong
doan (multi-stage): trudc tién st dung mot mo hinh
khuén mat 3 chiéu dé chuin héa cac anh diu vao
(da dugc thu thap véi cac tr thé, géc canh khac
nhau) vé tu the nhin thing (tryc dién), sau _do xay
dung mot kién tric mang neural hoc sdu DNN
(Deep Neural Net) voi 120 trigu tham s0, ¢O kha
ning hoc tir mét tdp dir li¢u khong 10 v6i trén 4.4
triéu khuon mét da dugc gan nhan. Trong kién tric
mang DNN DeepFace, 16p mang cudi cung dugc
loai bo va dau ra cia lép mang trude dé duge sur
dung nhu mét biéu dién thap chleu cua khuén mat.
Cac két qua thuc nghiém cho thay mé hinh nay dat
d6 chinh xac trén 97.35% dbi véi tap dit licu LFW [6].

Nhin chung, céc img dung nhén dang khuén mat
thuorn;, mong muon tim dugc mot biéu dién it chiéu,
c6 kha néng tong quat hoa tét d6i véi nhitng khuon
mat méi ma mang chua duoc huan luycn bao gio.
Muc tiéu cua DeepFacc ciing nhém giai_ quyet bai
toan do6, tuy nhién dé c6 duge sy biéu dién nay cin
phai hudn luyén mang trén mot tap dir liu lon. D6
ciing chinh la diém han ché cua DeepFau.

Trong [5], Florian Schroff va cong su da dé xuét
kién tric mang hoc sdu FaceNet voi ham chi phi b
ba (trlplet loss function) dugc dinh nghla tryc tiép
trén cac biéu dién. Hinh 1 mé ta qua trinh huén
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luyén mang FaceNet v6i ham chi phi by ba dé hoc
cach phan cum céc bleu dién khuén mit cua cing
mot nguén Mot siéu cau don vi (unit hypersphere)
la mét siéu cau co s6 chiéu 16n sao cho khoang céch
tir tit ca cac diém t6i tim cua siéu cau bang 1.

HAS®

Huan luyén

/—\

Khéi tao m6 hinh ngau nhién * Phan biét ngudi khac nhau

Hinh 1. Tha tyc huén luyén mang FaceNet véi ham chi phi by ba

Neuwdri:

Cac cai tién quan trong cia FaceNet bao gom:
(i) Dé xuit ham chi phi b ba; (ii) thi tyc lya chon
cac b ba trong khlvhuan‘luy'en (iii) cho phép hoc it
cac tap dir liéu khong 16 dé tim ra kién tric mang
thich hop.

III. DE XUAT MO HINH NHAN DANG
KHUON MAT NGUOI TU WEBCAM
Thue té cho thiy, viéc nhén dang dbi tugng ndi
chung va nhin dang khuén mét néi riéng truc tiép tr b
théng camera glam st hogc webcam hi¢n van la mjt ba
toan phirc tap, con nhiéu kho khan, thach thirc.

Déi twong ‘
{  Phin doan video
lCackhunghmh(fnmc)

‘7' mmmkhuonmansm ‘

l:ac khuén mat duoc phat hién

Txenxuly chnchinhldnmmit J

lCéc khuén sau khi dugce can chish

s T ]
1

Hinh 2. Phuong phap nhin dang khuén mat ngudi tir webcam

Mot trong nhimg thach thirc dién hinh cta bi
toan nay la hinh anh khuén mat cua d01 tugng
chuycn dong va thay ddi lién tuc voi nhiéu tu the,
goc nghiéng/xoay va trang thai khac nhau. Diéu niy
doi hoi cic thudt todn nhan dang phai c¢6 kha ning
téng quat hoa, khong bi anh huong nhicu boi &
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q eng/xoay, va dich chuyen ctia ddi twong. Ngoai
1, viéc nhan dang tryc tiep tir camera/webcam ludn
dbl hoi phai dap tmg duoc tinh thdi gian thuc (real
fime). M6 hinh nhan dang khuén mat ngudi tryc
1iép tr webcam hodic camera dugc dé xudt cu thé
tén Hinh 2.

Tr tin hi¢u video déu vao, bude xir Iy dau tién

& tién hanh phan doan video thanh céc khung hinh
(frame) riéng biét. Viéc phan doan video ¢ day dugc
tién hanh theo thoi gian (ngudng dugc chon hién tai
424 khung hinh trén gidy). M6i khung hinh c6 thé
khong chira, chira mot phan hodc chira toan bd
khuon mat. Vi vay, trong budce xir ly dau tién, thudt
odn s& tién hanh phat hién (face detection) va xac
dinh vi tri cua cac khudn mat (néu c6) trén anh. Céc
khuon mat phat hién dugc sau do s& tiép tuc duge
lién xir ly nhim ting cuong chit lugng hinh anh
(loai nhidu, khir béng/md), chuan hoéa kich thudce va
46 phan giai anh, cin chinh khuén mat vé hudéng
iy dién (nhin thing). Cac khudén mit sau khi da
tien xur 1y s& duge stir dung lam dau vao cho mot mo
hinh mang neral hoc sdu (DNN- Dcep Neural
thwork) M6 hinh nay s& tw dong hoc va trich chon
ra cic dac trung de nhdn dang (phén 16p) khudn
mit. Bude xir 1y cudi cua thudt toan s& tién hanh
phan 16p (nhan dién) cac khuén mit. Ban chét cta
viéc phan Iop khuén mat 1a tim kiém dbi tugng
nguoi c6 mau khudn mét gibng véi khubén mat can
nhin dang nhét. De thuc hi¢n duge diéu nay, cac mo
hinh phan 16p can phai duogc | huan luyén vai mot tap
mau cho truGe. Trong do, mdi mau khudn mat dugc
thé hién bing tap dic trung thu duge tir cdc mé hinh
phdt hién dac trung DNN & bude trén.

A. Phat hi¢n khuon mat trén khung hinh

Nhu da dé cap & trén, ban cht cta viée phit
hign khudén mit 1a qué trinh tim kiém va dinh vi
khuon mit trén frame anh bat ky. Phurorng phap phat
hién khudn mat & day duge dé xuit sir dung cac dac
ting HOG (Histograms of Oriented Gradients) va
b0 phan l6p tuyén tinh SVM (Support Vector
Machines)[11].

Chuan hoa Tinh dgo bim Chia hudng, gom

Khbuag hinh ¥
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Hinh 3. Phuong phap phat hién khuén mat

Y twong chinh cia dic trung HOG la hinh dang
va trang thdi cua vat co thé dugc dic trung boi su
phan bo vé gradient va huéng cua canh. Pic trung

niy dwoc phét trién dua trén céc dic trung SIFT
(Scale-Invariant Feature Transform) dic trung
HOG dugc tinh trén ca mt ving. Do sy blen thién
mau sic trong cac ving khac nhau nén mdi vang s&
cho ta mt vector ddc trung cua né. Vi vay dé co
dugc dac trung cua toan bg cira s6 (wmdow) ta phai
két hop nhidu ving lién tlep lai v&i nhau. Céac budc
co ban trong quy trinh phat hi¢n khuén mat nguoi
trén céc khung hinh dwgc m6 ta cu thé trén Hinh 3.
Piu vao cua thuat toan la mot frame anh bét ky
thu dugc tr bude phan doan video. Bude xir ly déu
tién s& tién hanh chuyén doi anh trong khong gian
RGB (anh mau) sang anh da cap xam (gray scale),
sau d6 tien hanh cén bing hlstogram trén anh gray
scale de giam sy nhay cam voi nguon sang Bude
xir ly tiép theo s& tinh sy bién thién mau sac tai tat
ca cac pixel cua anh gray scale theo chiéu X[-1, 0,

-1
1] va theo chiéu Y| 0

= 1
(dao ham theo truc x) va gradient-y (dao ham theo truc
y) ¢6 kich thude bang kich thuéc anh gray, scale. Hai
anh thu dugc cho thiy su bién thién mau sic néi trén.
Tlep theo tién hanh tinh goc va huéng bién thién mau
sac tir 2 anh gradient-x va gradient-y.

Viéc luu trir chinh xdc ting gla tri gbc
(orientation) ctia ting dlem anh (x,) ) ton nhidu chi
phi va khong mang lai nhidu két qua, do viy ta s&
chia khﬁng gian gbc ra thanh cac bin. Viéc phén
chia bin cang nho s& cang lam tang d¢ chinh xdc,
cac két qua thuc nghiém trong [18] cho thay kich

thude bin khoang 200 cho két qua tot nhat déi vai
vig¢c phéat hi¢n khuén mat n;,um Do d6, véi khong

, thu duoc 2 anh gradient-x

gian hudng bién thién trong mién tir 0° - 180° sé
duogc chia thanh 9 bin nhu sau: [000 20%. 232 <
40%, [41° - 60°), [61° - 80°], [81 100‘2 [101“
1205] [1210 140°, [141° - 160°], [161° - 180°).

Ung véi mdi bin trén, tién hanh thong, ké bién d9
(magmtude) tai tng vi tri. Vi moi bin, tai vi tri
(x,y) néu goc (orlentatlon) thude vé bin d6 thi gia tri
ctia bin d6 tai vi tri (x,y) bing gia tri bién dg, ngugc
lai gid tri bin tai vi tri (x,y) bing 0. Budc tiép theo
tién hanh tinh toan vector dic trung cho tirng cell
(mdi cell thuong dugc chon V@i kich thuge 8x8
pixel). Vector dic trung ctia mdi cell s& gdom 9 thanh
phan twong ung vO1 9 bin va gid tri tai thanh phan i
bang tong gid tri cua cac diém trong bin i ma co toa
d6 nam trong cell do. Tiép theo, , tinh todn vector dic
trung cho timg khéi (block), mdi khéi thuong duge
chon véi kich thude 2x2 cells (16x16 pixel). Vector
dic trung cua khdi dugce tinh bing cach ghcp vector
dic trung cua tung cell trong block lai véi nhau. S6
thanh phdn clia vector dic trung tai mdi khéi duge
tinh theo cong thirc:
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Sizejbamra/block = Aeei xSizeffeamre/cell

Trong d6: Sizegauremniock 12 ddc trung trong block,
Neey 12 s0 cell trong mét block, Sizepuurercen 1a SO
feature trong moét cell.

Véi gia thiét mdi cell ¢ kich thude 8x8 pixels,
mdi block c6 kich thude 2x2 cells (16x16 plxe]s)
khong gian hu(mg bién thién xét trong mi¢n micn tir
0" 1800 va duge chia thanh 9 bin thi s6 dac trung
trong mdi khéi s€ dugc tinh bang 4x9 = 36 thanh
phan Tur do, tlen hanh tinh todn vector dac trung
céc cac cura s6 trén toan bg anh dau vao. Trong do,
mdt cira s6 (Window) dugce tao bai cac khbi xep gm
nhau - overlapping. Déc tru'ng cua mét ctra sO s€
dugc tinh bang cach ghcp cac vector dic trung cua
timg block tao 1én cira s6 do. S6 thanh phin dic
trung ctia mi cira s6 dugce xac dinh nhur sau:

n . I/I/window_ Wb/m'k X VVceII + l %
block! window — W
cell
Hwindow_ Hl;lovk X Hcc[l
+1
Hc'ell

Slze feature! window = nblnck:" window X Slzefc’lmu'w' block

Trong d6: W indow Waiock Ween lan lwot 1a chiéu
rong cua window, block va cell (tinh theo don vi
pixel); Hyindow Hpiock, Heelt lan luot 1a chiéu cao cua
window, block va cell (tinh theo don vi plxel)
RBlock/Windoww 12 so block trong mot cua s0,
Sizeroamrewindon 12 86 ddc trung trong mot cira so.

(a) Khung hinh diu vio

(b) Céc khuén mat duoe phit hién
Hinh 4. Két qua phat hi¢n khuén mat

O budc xir ly cuox Lungz toan bg vector dac
trung thu dugce trén mdi cura $0 s& dugc sur dung lam
du vao cua by phan lorp tuyén tinh SVM[12]. Bo
phan 16p ¢6 nhi¢m vy xac dinh Iép mau (co chira
khuén mit hay khong chira khuén mét) dbi véi mdi
anh dau vao dya trén céc tri thirc ma thuat toan da
duoc huin luyén. Hinh 4-b thé hién két qua cua
thudt toan phat hi¢n khuén mat ngudi trén mét anh
déu vao cu thé (Hinh 4-a).

B. Nhdn dang khuon mdt nguoi

Cong doan nhan dang thuong gdm 2 budc xir ly
chinh la trich chon dac trung va phan 16p khudén
mat. Phuong phap trich chon dac trung ¢ day dugc
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dé xudt su dung cic 16p mang neural hoc siu
FaceNet, dugc Florian Schroff va cong su di d
Xuét nam 201 5 [5]. Pay la md hinh ¢6 kha niing hoe
tir mt tdp mau cho trude nhém tur dong phit hign
cac dic trung quan trong nhat dé nhén dang doi
tugng. Y tuong chinh ciia huéng tiép can nay dys
trén vi¢c hoc mét khong glan Euclidean nhiing trong
mdi anh sir dung mot cau hinh mang neural tich
chap hoc sdu (deep convolutional network). Mang
dugc hudn luyén sao cho khoang cach L2 binh’
phuong, trong khong glan nhing 1a twong (mg true.
tiep vai do fwong ty ctia khuon mat. Cuy thé Ia cie
khu6n mit cta cing mot ngum s& o khoang cich nlﬂf
va cac khuoén mit cua cac nguoi khac nhau sé co khoang]
cach lon (Hinh 5).

Person 2
128 ddc trung duga sinh 128 dgc trung duyc sinh
b mang no ron bét mang no ron bdimengrons
Cac két qud so sanh

Tinhy chinh manh no (00 530 cho 2 dnh clia ngudt th thal gan nhey
(khodng cach nhé) va anh cla nguol ther 2 cach xa {khedng cach on)

Hinh 5. Huén luyén mang neural, ty dgng trich rit dic tnmg

dung ham chi phi b ba (mpletbased loss functlo )
Mot bg ba (triplet) dugc dinh nghla bao gom .{‘
khuén mat cta cing mot nguodi - positive va mf
khudén mat ctia nguoi khac — negative. Muc tiéu cua
ham chi phi 1a phan tach cﬁp khudn mit positi
khoi khuén mit negative su dung, mot 1¢ kh
cach - distance margin. Tu cac d¢ do thu d
thudt toan s& udc lugng gia tri ctia ham chi ph
trén viéc so sanh khoang cach giira 2 tap dic
dugc sinh ra tir 2 anh khu6én mét khéc nhau ¢
cung mot nguoi (duge goi la ngudi thir nhat) v
dac trung thtr 3 dugc sinh ra tur anh khuon mét
mot nguoi khac (dugce goi la nguoi thir hai). Cie
tri w6e luong cua ham chi ph1 sau khi tinh sé
lan truyén nguoc tir 16p cudi cung dén 16p du ti
cua mang dé tinh chinh trong so (cap nhat lai
s6) trén cac l6p mang. Qua trinh tinh todn,
lugng va cap nhét trong so cla mang duoc lap
lai lién tuc cho dén khi gi tri cua ham chi phi the
man diéu kién da cho. Lap lai cac bude trén dbive
toan bo tap dit lidu hudn luyén cho dén khi th
toan hudn luyén mang hoi tu. Mo hinh nhin
khudén mat duge mé ta cu thé trén Hinh 6.




Nhin dang (si dung) mi hink
Trich chon e trung

Bl iy ing) m hink

Tip ddc trung

Phin p khun mat

Hinh 6. Nhin dang khuén mét ngudi

‘ Két qua thue nghiém cho tlléy viéc str dung cac
Iép mang hoc sdu de trich chon dac trung cho do
ghinh xic cao. Do thudt toan dugc hudn luyén véi
fip dir liéu 16n, da dang nén cic dic trung phat hién
l'ﬁ' thuomg it bi anh hudomg boi nhiéu va cdc tinh
hit nghiéng, xoay cua anh. Tuy nhién, do mang
A klen triic nhiéu 16p va sb lién két gitra cac 16p
:sg rat Ién nén vi¢e tinh todn trén mang thudong
t nhiéu thoi gian. Diéu nay dan toi toc do tong
1hé cta thudt toan nhan dang sé& bi anh huong. Vi
véy, dé dam bao thudt toan c6 thé dap mg tinh thoi
gian thyc (real-time) trong qué trinh nhan dang,
ching t6i da tan dung kha nang tinh toan GPU
(Graphic Proccessing Unit), cho phép vigc tinh toan
trén cdc 16p mang thue hién theo co ché song song.

IV. DANH GIA THUC NGHIEM

# Mbi trwong thue nghiém

Chrong trinh thue nghiém dugc cai dat trong moi
mrdng python, str dung cdc thu vign NumPy [24]
“¢cho viéc biéu dién, luu trir va thao tac dir li¢u, thu
vién opencv [23] dé thuc hién céc thai tac xir 1y anh
o0 ban, thu vién Scikit-Learn [25] cho vi¢e thur
‘nghiém cac mo hinh hoc mdy (mang neural, mé
hinh svm, V.v. ). Chuong trinh dugc thu nghi¢m trén
¢ diéu hanh Windows 10, may PC téc do 2.4GHz,
b0 nh 6GB.

% Dir ligu thu nghiém

Hiéu qua cuia mé hinh nhan dang dugc danh gi trén
gde b co so dir liéu chuan (chtra cac khung hinh
dugc thu nhan tir cac thiét bj camera, webcam khac
nhau), dugc cong bo dung chung cho cdc nhom
nghién ctru trén thé gioi, dugc cung cip tai [26].
Bﬁy la cac CSDL dung chun;, cho cac nhom nghién
¢lu. Thong tin ciia CSDL mau duge md ta cuy thé
nh sau:
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e Co s& dir liéu UOF: Pugc cung cip boi truomg dai

hoc Essex ctia Anh (University of Essex, UK), bao
gom 4 tip dir lidu: faces94, faces9S5, faces96 va
grimace. Anh trong co s& dir liéu la anh mau 24 bit
dinh dang dang JPEG. Tap dir liéu chira mét tap hop
cac hinh anh khuén mat gom 395 cé nhan (ca nam
va nit) véi 20 anh cho moi cd nhan, long cong co
7900 hinh anh. T4t ca khuén mit chi yéu dugce thyc
hnqn boi cdc sinh vién dai hoc nam dau tién co dg)
tudi tir 18 dén 20 va mot s6 ngudi 1ém tudi, mét s6
cé nhan deo kinh va c6 rau, thuge nhiéu chung toc
khac nhau (Hinh 7).

- Ve s e nar =

Hinh 7. Co s¢ dir lieu UOF

e Co s& dir ligu FEI: Bao gc‘sm céc tap dir ligu:
Fei P1, Fei P2 va Fei P3, vai cac anh khudén mit
dugc chyp tir thang 6 nim 2005 dén thang 3 nim
2006 tai Phong thi nghi¢m Tri tu¢ nhin tao FEI ¢
Paulo, Brazil. Bao gobm 200 cé nhan (100 nam, 100
nir), voi 14 anh cho mdi ca nhén, tong cong 2800
hinh anh. Tét ca khuén mat chu yeu duge thyc hi¢n
bai céc sinh vién va nhan vién cua FEI, ¢6 d tudi
tir 19 dén 40, voi ngoai hinh, kiéu toc va dd trang
dlem khac biét, déu dugc chup trén nén anh mau
tring, & vi tri dimg thing dimg va quay vong lin
luot téi 1800. Kich thude cia mdi anh 1a 640x480
pixel (Hinh 8)

Hinh 8. Co s& dit liéu mau FEI

e Co so dir liéu JAFFE: Chira cac khuén mat nir
Nhat Béan, dugc chyp tai khoa tam ly hoc cua Dai
hoc Kyushu, Nhat Ban, bao gom 213 hinh anh cua 7
biéu hién khuén mit (6 biéu hién cam xuc co ban
trén khuén mat + 1 trung tinh), dugc chup bai 10
nguoi phu nir Nhat Ban (Hinh 9).
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Hinh 9. Co so dir li¢u JAFFE

e Co s¢ dir lieu LFW: Bao gébm nhing khuon
mit dugc gin nhan trong ty nhién. Bo dir liéu gom
13233 hinh anh khu6n mét ctua 5749 ngudi dugc thu
thap tir web. Mdi khuon mat duge gan nhan voéi tén
cua ngudi do, trong d6 1680 nguai co tir 2 hinh anh
khac biét trg 1én (Hinh 10).
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Hinh 10: Co so dir liéu LZW

< Két qua thue nghiém

Qué trinh danh gia thuc nghiém dugc chia thanh 2
cong doan: Panh gia hiéu qua cia mo hinh phat hién
khuén mat ngudi trén khung hinh webcam va danh gia
d6 chinh xac nhan dang. Hiéu qua cua md hinh phat
hi¢n khuon mét duge danh gié dya trén cac do do dugce
dinh nghia cy thé trong phan sau day:
= PJ chinh xdc phat hién khuén mét DP (Detection
Precision):

DP = S6 ving khuén mit phéat hi¢n dung trén tong
50 khuén mt can phat hién

= Kha nang tim hét DR (Detection Recall):

DR = S6 ving khuén mat phat hign ding A(S6 ving
khuon mat phat hién ding + S6 ving khong duge phat
hién)

* PO trung binh didu hoa DM (Dectection F-
Measure):

DM = (2xFDP*FDR)/ (FDP+FDR)

Bén canh d6, dé cac két qua thuc nghi¢m chinh
Xac va tryc quan, trong qua trinh thu nghiém, chung
t0i da so sénh hi¢u qua ctiia m6 hinh phét hién khuoén
mit dé xuit véi mé hinh phat hién khuoén mat st
dung dac trung Haar-Like va b phan lop AdaBoost
(dugc quy udce goi tén la phuong phap Haar-Like
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AdaBoost) [19]. Cac két qua thyuc nghiém duge m
ta cu thé trén Bang 1.

Bing 1. DANH GIA HIEU QUA PHAT HIEN KHUON MAT

Phuong phap Haar-
diligu | g5 | Phuoug phip dé xui ki
nghi¢m miu rn | bR | oM | P | DR

Faces96 | 3040 98.42 | 99.2 98.81 | 93.75 | 94.50

FEI_P1 [ 700 98.43 | 98.43 | 98.43 | 80.71 | 80.71

FEI P2 | 700 99.14 | 99.14 | 99.14 | 83 83.00
FEI_P3 | 700 97.43 | 97.43 | 9743 | 7943 | 7943
JAFFE 213 100 100 100 100 100

LFW 13233 | 99.74 | 99.74 | 99.74 | 93.27 | 93.27

Hiéu qua ciia md hinh nhdn dang tong thé duge
danh gia dya trén do chinh xdc nhan dang, duge
dinh nghia cy thé nhu sau:

R_Precision = SO0 khuén mit nhén dang
ding/Tong s6 khudn mat can nhan dang.

Qua trinh danh gia thuc nghi¢m dugc thye hign
lan luot trén timg tap dir ligu. MGi tap dit li¢u duge
chia ngau nhién thanh 2 tdp training va tcstmg theo
ty 1¢ 90/10 (90% s6 mau dé huén luyén md hinh vi
10% s mAu con lai dé kiém thir).

Vige huén luyén mé hinh gém 2 cong dogn:
Huan luyén bo trich chon dic trung (m6 hinh mang
neural hoc sau FaceNet) va huén luyén bg phan lip
SVM (xem Hinh 6). Quy trinh huan luyén duge
tién hanh cu thé nhu sau: Tir tdp mau huin luyén
dau vao, trude tién bo phat hién khu6én mat s tién
hanh tim kiém, dinh vi va crop viing anh khuon mjt
trén moi khung hinh. Toan b tap anh khuon mit
crop sau d6 s& dugc s dung lam déu vao dé huﬁn
luyén mo hinh trich chon dac trung. Tép dac lnmgdm
ra cia md hinh trich chon dic trung s& duge sir dug
lam dau vao dé huan luyén mo hinh phén I6p SVM. i

Céc két qua thyc nghlcm dugc mo ta cu them
Bang 2. Trong d6, hiéu qua ciia mé hinh dé xuét duge
so sanh v4i phuong phap phan 16p st dung dﬁo
trung PCA va bd phén lop Eigenface (dugc quy ude

goi tén la phuong phap PCA- Eigenface).

Bing 2. PANH GIA PO CHINH XAC NHAN DANG

Tép dir li¢u Sf) khudn mit R_Precision (%)

thir nghifm | chnuhfndyng | @ | PCA- el
Faces96 3040 98.02 8323 il
FEL_P1 700 98.16 82.12
FEI_P2 700 98.74 83.62
FEI_P3 700 97.55 7543
JAFFE 213 99.02 95.17 il
LFW 13233 95.26 7813 )

Tu cac ket qua thyc nghiém cho théy phuon 3
phép de xuit dat dugc d6 chinh xéc cao (trén 95%)
trén tit ca cac tap dir liéu thir nghiém. Trong khi dd
d6 chinh xac cua Phuong phap PCA- Eigenfacebj
anh hu'ong nhiéu bi do sang va do dich chuyén cla
anh dau vao.



V.KET LUAN

' Bii bao nay dé xuét mot mé hinh tong thé cho
% nhan khuon mat nguoi tir webcam. Trong d6
ptung chinh vao céng doan phat hién va nhén
g khuon mat. Hiéu qua ciia md hinh da dugc
ih gié trén cdc tap dir ligu chuén, dung chung cho
ing dong nghlen ciru v¢ nhdn dang khuoén mat
i trén thé gidi bao gdbm co so dir liu UOF,
EL, JAFFE va LZW. Qua trinh danh gid thuc
ghiém dwoc chia thanh 2 budc, trong d6 hig¢u qua
s phuong phap phat hién khuoén mat duge danh
gi dva trén 3 d6 do la d6 chinh xéc (Precision), kha
ing tim hét (recall) va do do F-measure, hiéu qua
gia cla mO hinh nhan dang khuon mat duqc danh
gii dya trén d§ chinh xdc nhén dang Cac két qua
fhe nghiém cho thay mo hinh dé xuat dat dugc do
thinh xéc cao va 6n dinh trong mdi tru(mg thuc te, co
'ung dung moé hinh de giai quyét cac bai toan img
A gdlen hinh nhu hé théng camera gidm sit cho phép
1; hi hxcn, nhan dang va canh bdo cac déi tong la mat

b ‘. in giao tlep ngum may, V.V.
Cam on dé tai | “nghién ctru phuong phép tra ciru anh
dm vio da truy vin” (ma s6 PTNTD17.04) da hd trg.
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