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Nghién ctru cong nghé Facedetector va
ung dung quan ly thong tin nhan vién van phong
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Abstract: This article builds a face recognition application software project to help managers be more
proactive in controlling, the system will discreetly recognize faces by taking pictures. The faces of those
who enter an area are identified by surveillance cameras.
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1. Pat van dé

Tri tué nhan tao (AI) dang 1a xu huéng phat trién
c6 nhiéu tiém nang trong linh vuc cong nghé thong
tin, nim giit vai trd chu dao trong dong chay cong
nghé hién dai vdi nhiéu ung dung trong moi linh vuc
cua doi séng xa hoi nhu trg 1i 40, nha thong minh,
xe tu lai, cac hé théng nhan dién, ... Nhan dién khuon
mat 1a mot 1a mét linh vye nghién ctru cia nganh Thi
giac may tinh, va ciing dugc xem la mot

mot két luan.

Anh c6 thé xem 1a tap hop cac diém anh va mdi
diém anh duoc xem nhu 1a dic trung cudng do sang
hay mot déu hiéu nao d6 tai mot vi tri nao d6 cua ddi
tuong trong khong gian va né c6 thé xem nhu mot
ham n bién P(cl, ¢2, ..., cn). Do d6, anh trong XLA
¢6 thé xem nhur anh n chiéu. So do tong quat ciia mot

linh vuc nghién ctru ciia nganh Sinh tric [ i nban
hoc twong ty nhu nhan dang van tay, hay  i| **
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nhan dang méng mét.

Cong ngh¢ nhan dién khuon mat
(Facial Recognition Technology) hién
la mot cong nghé dang dugc st dung
kha phd bién tai cac qubc gia phat trién.
Cong nghé nay c6 kha nang xac dinh hodc xac nhan
mot nguoi tir hinh anh ky thuat sé duoc ldy miu
trude d6 hodc tir mot khung hinh trong mot ngudn
video khac. Va hién nay, tai thi truong Viét Nam,
cong nghé nay da dan dan duoc st dung tai mot sb hé
thdng cong ty, trudng hoc, doanh nghiép....

2. N§i dung nghién ctru
2.1. Téng quan vé xir ly anh hé thong nhin dang
khuon mat cua thw vién Opency

a. Xu ly anh (XLA): Con nguoi thu nhan thong tin
qua cac giac quan, trong do thi gidc dong vai tro quan
trong nhat. Nhimg nam tro lai ddy v6i sy phat trién
ctia phan cimg may tinh, XLA va d6 hoa da phat trién
mot cach manh mé va ¢ nhiéu ung dung trong cudc
song. XLA va d6 hoa dong vai trd quan trong trong
tuong tac nguoi may.

b. Cdc van dé co ban trong xir 1y anh: Qua trinh
XLA dugc xem nhu 14 qua trinh thao tac anh dau vao
nham cho ra két qua mong mudn. Két qua dau ra cua
mot qua trinh XLA ¢6 thé 1a mot anh “t6t hon” hoac

Co sd tri thite

Hinh 2.1 Cdc buéc co ban trong mét hé thong xir Iy
anh.

So dd nay bao gém céc phan sau:

- Phan thu nhan anh (Image Acquisition)

- Tién xur 1y (Image Processing).

- Phan doan (Segmentation) hay phan ving anh

- Biéu dién anh (Image Representation).

- Nhén dang anh va ndi suy anh (Image
Recognition and Interpretation).

- Co s6 tri thuc (Knowledge Base).

- M5 ta (biéu dién anh).

2.2. Mot s6 khdi niém co badn trong xir ly dnh

a. Piém anh (Picture Element).

Diém anh (Pixel) 14 mot phin tir cta anh sb tai
toa do (x, y) voi do xam hoac mau nhat dinh. Kich
thudc va khoang cach giita cac diém anh d6 duoc
chon thich hop sao cho mét ngudi cam nhan sy lién
tuc vé khong gian va mtrc xam (hodc mau) cua anh
s6 gan nhu anh that. M3i mot phan tir trong ma tran
duoc goi la mot phén tr anh.
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b. B¢ phan gidi cua anh

Do phén giai (Resolution) ctia anh 1a mat do diém
anh duoc an dinh trén mot anh s6 duoc hién thi.

Theo dinh nghia, khoang cach glu’a céc diém anh
phai duoc chon sao cho mét ngudi van thiy dugc su
lién tuc ctia anh. Viéc lya chon khoang cach thich
hop tao nén mot mat do phan bod d6 chinh 1a do phan
giai va dugc phan bd theo truc x va y trong khong
gian hai chiéu.

c. Murc xam cua anh[2]

- Mirc xam ctia diém anh 1a cuong d6 sang ctia nd
dugc gan bang gid tri sb tai diém do.

- Cac thang mtrc xam thong thuong: 16,32,64,128,
256 (Mirc 256 1a mirc phd dung. Ly do: tir ki thuat
may tinh ding 1 byte(8bit) dé biéu dién muc xam:
Mirc xam dung 1 byte biéu dién: 28 = 256, tuc 1a tir
0 dén 255).

d. Pinh nghia anh sé: Anh s6 13 tap hop cac diém
anh v6i mirc xam phi hop ding dé mé ta anh gan
vO1 anh that.

2.3. Bai todn nhdn dang mat nguwoi va nhitng kho
khdn

a. Bai toan nhan dang mat nguoi.

Hé théng nhan dang mat nguoi 1a mot hé théng
nhén vao 1a mdt anh hodc mot doan video (mot dong
céc hinh anh lién tyc). Qua xur 1y, tinh toan hé théng
xac dinh dugc vi tri mat nguoi (néu cb) trong anh va
xac dinh 13 nguoi ndo trong s nhitng ngudi ma hé
thong da dugc biét (qua qua trinh hoc) hodc 1a nguoi
la[1].

b. Nhitng khé khan cua hé thong nhdn dang
khuon mat

Kho khan cua bai toan nhan dang mat nguodi cé
thé ké dén nhu sau/":

- Tu thé chup, goc chup

- Su xuét hién hodc thiéu mot sb thanh phﬁn cua
khu6n mat

- Su biéu cam cua khudn mit

- Su che khuat

- Hudng cua anh (pose variations)

- biéu kién cua anh

- Aging condition: Viéc nhan dang anh mat thay
doi theo thoi gian con 1a mot van dé kho

- Cac hé thdng cuc 10n (very large scale systems)

c. Tong quan kién tric ciia mot hé thong nhdn
dang mat nguoi

Mot hé théng nhan dang mit nguoi théng thuong
bao gébm bdn budc xir 1y saul//2/:

- Phat hién khuon mat (Face Detection).

- Phan doan khudn mat (Face Alignment hay
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Segmentation).

- Trich chon dac trung (Feature Extraction).

- Nhan dang (Recognition) hay Phan 16p khuon
mat (Face Clasaification).

2.4. Phan tich va thiét ké hé thong nhén dign khu-
dan mdt va wng dung qudn ly thong tin nhdn vién
van phong

a. Mé td yéu cau bai todn

V6imd hinh vi tri cong viée va véi s6 luong nhén
Vlen khong gidi han. Thi s€ chia lam 2 cap d6 chinh
gbém ngu(n quéan 1y (gdm c6 giam ddc, nhan sy, hanh
chinh, ké toan) va nhan vién. Nhan vién co thé duge
lam viéc theo chi dinh, sy diéu dong cua ngudi quan
ly.

b. Quy trinh cu thé

+ Quan ly nhan sy: Cép nhat, dleu chinh, xem ho
so nhan vién, tim kiém theo yéu cau.

Thong tin nhan vién can cap nhap gdm ma nhan
vién, ho tén nhan vién, ngay sinh, gidi tinh, dia chi
thuong chu, dia chi hién tai, s6 CMND, qué quan,
trinh d§ van hda, ngay vao cong ty, bac luong....

+ Cham cong: Khi n6i dén viéc chdm cong ting
nhan vién trong cac cong ty hodc cac co quan nha
nudc v.v... thi moi ngu’(‘yi chl'mg ta déu nghi rang chi
dlem danh don thuin bing glay, but, danh sach da
in san... ma chua quan tam dén viéc ap dung cong
nghé méi vao viéc chim cong nhan vién. Vige chim
cong truyen théng gy ra rat nhiéu van dé nhu: mat
rat nhidu thoi gian chi phi khong nhiing thé bén canh
d6 con xay ra thém cac van dé nhu 1a thit lac danh
sach cham cong, kho thong ké trén s6 lugng nhan
vién rat 16n. Vi thé khi ap dung coéng nghé méi vao
viéc cham cong thi s& tiét kiém rat nhiéu thoi gian,
chi phi, rat ngian duoc nhiéu thoi gian cho viée chim
cong, thong ké va nhidu van d& phat sinh. Vi cong
nghé nhan dién khudn mat thi viéc chim cong s& trd
nén tu dong c6 khoa hoc hon.

c. Tinh luong

Cong vi¢ce tinh luwong: S€ duoc chuong trinh tinh
toan ty dong hoan toan.

Céch tinh luong: Hang thang phai ndp cho co
quan bao hiém xa hoi 20% sd tién luong chinh cua
mdi nhan vién trong d6 nhan vién phai chiu 8% (trir
vao tién luong cudi thang) va cong ty chiu 15%. ( trir
vao tién lwong cudi thang).

2.5 Xdy dwng phdn mém nhén di¢n khuén mdt va
wng dung qudn Iy thong tin nhédn vién vin phong

a. Cai ddt méi trieong xdy dwng phan mém nhdn
dién khuon mat va ung dung quan ly thong tin nhdn
vién van phong
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Huéng dan str dung cac thu vién ctia OpenCV.

bé sir dung cac thu vién cia OpenCV, co thé tai
vé mot ban cai dat OpenCV bang cach truy cap dia
chi: http://sourceforge.net/projects/opencvlibrary/ dé
tai vé phién ban m&i nhat. Sau khi tai vé, tién hanh cai
dat binh thuong, véi thu muc mac dinh la C:\Emgu.
Sau d6, can tién hanh tiy chinh dé c6 thé lam viéc
v6oi OpenCV qua hai IDE thong dung la Microsoft
Visual Studio hoac Eclipse CDT. Tuy nhién, viéc tuy
chinh nay c6 thé gay kho khin cho mét sé nguoi méi
bét dau, vi vay, ¢ ddy trinh bay mot cach khac dé c6
thé sir dung cac thu vién cia OpenCV. P6 chinh 14 st
dung goi ph?m mém EmguCV.

b. Xir Iy anh dau vao: Pau vao cua hé thong 1a
mdt anh chira khu6én mat can xir 1y, anh nay co thé 1a
anh tinh, 13y tir trong bo nhé may tinh hodc 14 frame
anh bt duoc tir dong hinh anh cta camera. Sau khi
c6 duge anh dau vao thi bat du tién hanh tim kiém,
phat hién cac khudn mat trong anh.

c. Phat hién khuon mat trong camera: Sau khi
nhan duoc anh du vao, hé théng s€ thuc hién churc
nang phat hién khudn mit cé trong anh. O day, ta
sit dung phuong phap tiép can dua trén dién mao
(appearance-based) dugc thuc hién nhanh bang
thudt toan adaboost thong qua ham cvHaarObjects()
ctua bd thu vién OpenCV. Ham nay thuc hién viéc
phat hién dbi tugng dua trén cac dic trung haar-like,
cu thé 1a nho vao mot bo Cascade duoge truyén vao
cho ham. B Cascade dugc xay dung theo dang cay
(tree-node) va da duoc huan luyén tir trude.

Viéc huin luyén bo Cascade co thé thuc hién tur
nhitng dir liu thu thap dugc dé phuc vu cho qua trinh
nhén dang. Vi duy, muén nhan dang mot nguoi A, ta
thu thap cac anh khudén mit ciia ngudi A v6i nhidu tu
thé, goc chup va diéu kién chup khac nhau, sau d6 cho
b nhan dang hoc theo thuat toan Cascade training.
Két qua thu duoc 14 ta s& co mot mo hinh nhan dién,
duogc su dung dé nhan dang cac ddi tuong[1].

d. Xir Iy dau ra: Céc khuon mat sau khi dugc
phat hién s€ dugc tach ra khoi birc anh, hién thi 1én
picturebox. Nguoi ding ¢ thé xem, di chuyén qua
lai gitra cac khudn mat dugc phat hién (ké ca cac anh
bi nhan nham 1a khudn mit).

Cac khuon mat trude khi duge hién thi 1én
picturebox s€ duogc chinh lai kich thudc va chuin
hoa (tang chinh d6 sang, dua vé mot kénh mau: Anh
Xam). Anh sau khi chuan hoa co thé dugc kiém tra
nhén dang hodc luu vao CSDL dudi dang nhi phan.

e. Thiét ké giao dién chirc ning nhan dang khuén
mat
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Hinh 2.2 Giao dién chinh cua chuong trinh
Giao dién chuong trinh dugc thiét ké don gian,
d& nhin. Nguoi ding chi can lya chon céc chirc ning
theo mong mudn ctia minh.
Man hinh dang nhap nhan vién

@

Cap nhat thong tin nhan vién

Hinh 2.3 Giao dién chirc nang thém moi nhan vién

Sau khi nhan vién dang nhép chinh xac tai khoan
cua minh thi man hinh cua nhan vién s€ hién ra vdi
2 churc nang chinh 1a cép nhat thong tin ciia ban than
va xem thong tin luong.

3. Két luan

Bai bao nay di trinh bay duogc cac kién thic co
ban dé giai quyét bai toan nhan dang khu6n mit nguoi
va ung dung cho viéc quan ly thong tin. Ngoai ra, da
dat dugec mot sb két qua khac nhu thyc hién dugc
viéc quan ly nhan vién di lam mdt cach khoa hoc,
luu trli dugc thong tin cadc nhan vién di lam mot cach
tu dong, nhan dién dugc hinh anh cac nhan vién mdt
cach kha tbt qua nhan dién khuon mat, théng ké duoc
danh sach thoi gian di lam cua cac nhan vién mot
cach nhanh chong thong qua nhén di¢n khudn mat.
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