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Abstract: The facial recognition system can be applied to attendance in schools, colleges and offices.
This system is designed to build a classroom attendance system based on facial recognition technology
to replace the manual attendance system, which is time-consuming and difficult to manage. The system
includes four main stages: database building, face detection, face recognition, and attendance update.
The database is created from images of students in the classroom. Face detection and recognition are
performed using the Haar-Cascade classifier and the Local Binary Pattern Histogram (LBPH) algorithm,
respectively. Faces are detected and recognized from live classroom video. Attendance results will be sent
via email to the instructor in charge at the end of the class.
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1. Mé déu

Phuong phap diém danh truyén thong 1a mot cong
viée tén cong trong nhiéu truong dai hoc va cao déng.
Viéc nay ciing gay thém ganh nang cho giang vién
(GV), khi phai goi tén timg hoc sinh mot cach thu
cong, c6 thé mét khoang 5 phat cua toan bo bubi hoc.
Diéu nay khong chi mit thoi gian ma con ¢ kha ning
xay ra tinh trang diém danh thay. Vi vy, nhiéu co s&
gido duc da bét d4u trién khai cac phuong phéap khac
dé ghi nhan diém danh, nhu sir dung cong nghé Nhan
dang Tén s6 V6 tuyén (RFID) [3], nhan dang méng
mét [4], nhan dang van tay, va cic phuong phap khéc.
Tuy nhién, cac hé thong nay thuong dya trén quy trinh
xép hang, tiéu ton nhiéu thoi gian.

Ngay nay nhan dién khuén mat (NDKM) di ndi
1én nhu mot phuong phap sinh tric hoc quan trong, d&
thu nhan va khong xam lan. Hé thong dua trén NDKM
¢6 kha ning thich tng t6t véi cac biéu cam khudn mit
khéc nhau. Hé théng NDKM bao gém hai loai chinh:
xac thyc va nhan dang khudn mat. Xac thuc khuon
mat la qua trinh di chiéu 1:1, so sanh hinh anh khudn
mit véi cac hinh anh mau, trong khi nhan dang khuon
mat 14 qua trinh so sanh mot hinh anh khuén mat voi
nhiéu hinh anh trong co s¢ dit liéu [1].

Trong hé thong nay, khuon mat cua tirng ca nhan
s& dugc str dung dé danh dau diém danh. Chung toi dé
xuat mot hé théng ¢6 kha nang phat hién khuén mat
ctia SV tir video phat tryc tiép trong 16p hoc va diém
danh s& dugc thuc hién néu khudn mat duge phat hién
¢6 trong co s& dit liéu. Hé théng mai nay s& tiét kiém
thoi gian hon so v6i cac phuong phap truyén thong.
2. N9¢i dung nghién ciru

2.1. Phwong phdp nghién ciru

Akbar, Md Sajid, va cac cong su [3] da dé xuét mot
md hinh hé thdng diém danh ty dong. M6 hinh nay tap
trung vao viéc két hop NDKM véi cong nghé Nhén
dang Tan sd Vo tuyén (RFID) dé phat hién cac SV da
duoc cip quyen va ghi nhan khi ho ra vao 16p hoc. Hé
thong duy tri hd so xac thuc cua mdi SV da dang ky.
Pong thoi, hé thdng ciing luu trix dit liéu cia timg SV
dang ky cho cac khoa hoc cu thé trong nhat ky dlem
danh va cung cip thong tin can thiét khi c6 yéu cau.

Trong tai liéu [4], cac tac gia da thiét ké va trién
khai m6t h¢ thong diém danh sir dung sinh tric hoc
mdng mat Ban dau, cac hoc vién can dang ky thong
tin chi tiét cung voi mau mong mét riéng biét cua
minh. Khi diém danh, hé thong ty dong thu nhan hinh
anh mét cua timg hoc vién, nhan dién méng mét va so
khop vei dir liéu trong co s dir liéu da tao. Mo hinh
nay dugc trién khai trén nén tang web.

Trong tai ligu [5], cac tac gia da dé xuét mot hé
théng diém danh dya trén NDKM. Céc thuat toan
nhu Viola-Jones va cac dac trung cua Histogram of
Oriented Gradients (HOG), cung véi by phan loai
Support Vector Machine (SVM), da dugc sur dung dé
trién khai hé thong. Cac tac gia da xem xét nhiéu tinh
hudng thuc t& nhu thay ddi ty 18, diéu kién 4nh sang,
che khuét va goc nhin. Phan tich dinh lugng duoc thuc
hi¢n dya trén gia tri Ty 1¢ Tin hi¢u Dinh trén Nhiéu
(PSNR) va dugc trién khai trong MATLAB GUI.

Céc tac gia trong tai liéu [6] d4 nghién ctru dé tim ra
thuét toan NDKM t6t nhat (Eigenface va Fisherface)
do OpenCV 2.4.8 cung cip, thong qua viéc so sanh
duong cong Pac tinh Hoat dong Nhan dang (ROC)
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va trién khai n6 trong hé thong diém danh. Dya trén
cac thi nghiém dugc thyc hi¢én, duong cong ROC
cho théy thuat toan Eigenface dat hi¢u suét tot hon
so voi Fisherface. Hé thong trién khai v6i thuat toan
Eigenface dat ty 1& chinh xac tir 70% dén 90%.

Trong tai lidu [7], cc tic gia di d& xudt mot
phuong phap diém danh SV trong 16p hoc bang k¥
thuat NDKM, két hop giira Bién Doi Séng Nho Roi
Rac (DWT) va Bién Déi Cosine Roi Rac (DCT). Cac
thuat toan nay dugc sir dung dé trich xuét ddc trung
khuon mat cta SV, sau d6 ap dung Ham Co S¢ Radial
(RBF) dé phan loai cac dbi twong khudn mit. Hé
thong nay dat ty 1¢ chinh xac 82%.

2.2. Dé xudt moé hinh h¢ thong

Tit ca SV trong 16p phai dang ky bang cach nhap
cac thong tin can thiét, sau d6 hinh anh ctia cac SV s&
duge chup va luu trit trong co s¢ dit liéu. Trong mdi
budi hoc, khudn mat s& duoc phat hién tir video phat
truc tiép cua lop hoc. Cac khuén mat phat hién duoc
s& dugc so sanh véi hinh anh c6 san trong co so dir
liéu. Néu c6 sy trang khép, SV d6 s& duoc danh dau
diém danh. Cudi moi budi hoc, danh sach SV ving
mit s& duoc giri qua email dén GV phu trach budi hoc.

Céu tric hé théng ciia hé thdng d& xuit dugc trinh
bay dudi day:
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Hinh 2.1. Kién triic Hé thong

Quy trinh nay thuong dugc chia thanh bon giai
doan chinh:
2.2.1. Tao Dit liéu Hinh anh cua cac SV duoc chup
bcing webcam. Dé tang do chinh xac, mdi SV s& dugc
chup nhiéu hinh anh véi cac cir chi va goc do khac
nhau. Cac hinh dnh nay s€ trai qua qua trinh tién xur
ly, trong d6 anh s& dugc cat dé ldy Ving Quan Tam
(ROI) str dung trong giai doan nhén di¢n. Tiép theo,
cac hinh anh da cit sé duoc thay ddi kich thude dén do
phan giai xac dinh. Sau d6, hinh anh s& dugc chuyén
tur h¢ mau RGB sang hé mau xam (gray scale) va dugc
luu vao thu muc vai tén twong ving ciia SV.
2.2.2. Phat hién Khuén mat Phat hién khudn mat duoc
thuc hién béng cach su dung bo phan loai Haar-Cas-
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cade véi OpenCV. Thuat toan Haar Cascade can duoc
huén luyén dé co thé phat hién khuén mat neudi. aua
trinh nay dugc goi la trich ==
xudt dic trung. Dir lieu ™—
huén luyén Haar Cascade ™
dugc st dung la mot t¢p [
xml - haarcascade frontal- -
face default. Cac dac trung
Haar dugc mo ta trong Hinh
2 s€ dugc st dung cho viée
trich xuat dic trung.
Hinh 2.2. Bac trung Haar cua khuon mat

Trong hé thong nay, ching t6i sir dung module
detectMultiScale tir thu vién OpenCV dé phat hién
khuén mat va module nay s€ tao khung chir nhat xung
quanh cac khuoén mat trong hinh anh. Module nay
¢6 ba tham sb can luu ¥: scaleFactor, minNeighbors
va minSize. Tham sb scaleFactor dugc st dung dé
chi dinh mtrc 6 giam ty 1¢ hinh anh trong mdi lan
quét, gitp didu chinh do nhay cua viéc phat hién
cac kich thuéc khac nhau cua khuén mat. Tham sO
minNeighbors chi dinh s0 lugng hinh chir nhat 1an can
can ¢6 dé xac nhan mét khudn mat; cac gia tri cao hon
thuong lam giam s6 luong khudn mit duge phat hién
nhung lai tang chit lugng ctia hinh anh phat hién. Cudi
cung, tham s6 minSize xac dinh kich thuge t6i thiéu
cua d6i tuong can phat hién vdi gia tri mac dinh 1a (30,
30). Trong hé thong nay, cac tham s scaleFactor va
minNeighbors dugc thiét 1ap 1an luot 13 1.3 va 5, nhim
t6i ru hoa do chinh xac va tbe do phat hién khuén mat
trong qua trinh hoat dong.
2.2.3. NDKM: Quy trinh NDKM bao gdm ba budc:
chuan bi dir liéu huin luyén, huén luyén b NDKM
va du doan. Dit liéu huan luyén & day 1a cac hinh dnh
c6 trong co s& dit licu. Mdi hinh anh s& dugc gan véi
mdt nhan sé twong tmg voi SV. Sau do, cac hinh anh
nay duoc su dung cho viéc NDKM. B NDKM duoc
str dung trong hé thdng 1a Local Binary Pattern Histo-
gram (LBPH). Ban d4u, danh sach cac mau nhi phéan
cuc bo (LBP) cua toan bd khudén mat sé duoc tao ra.
Céc LBP nay dugc chuyén thanh s6 thap phan va sau
d6 1a cac biéu do histogram cua tat ca cac gid tri thap
phén d6 dugc hinh thanh. Cudi ciing, mot biéu do his-
togram s& duoc tao cho mdi hinh anh trong dit liéu
huén luyén. Trong qué trinh nhén dién, histogram cua
khudn mat can nhan dién s& dugc tinh toan va so sanh
v6i cac histogram da luu dé tra vé nhan phu hop nhét
v6i SV tuong ing.
2.2.4. Cdp nhdt Piém danh: Sau khi qua trinh NDKM
hoan tat, cac khudn mét da nhan dién s& dugc danh
diu 1a c6 mat trong bang tinh Excel, con nhimg SV
khong nhan dién dugc s€ dugc danh déu 1a Véng mat.

—
M.

Bt
Taca basa
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Danh sach SV ving mit s& duoc giri qua email cho
GV phu trach. Vao cudi mdi thang, cic GV s& nhan
duoc bang diém danh hang thang duogc cap nhat.

2.3. Két qud nghién civu

Ngudi dung co thé twong tac voi hé thong thong
qua giao dién dd hoa (GUI), noi cung cap ba tity chon
chinh: ding ky SV, ding ky GV va diém danh. SV can
dién dy du thong tin yéu ciu trong biéu mau ding
ky SV. Sau khi nhan nat dang ky, webcam s& tyr dong
khoi dong va cira s6 nhu nhan dién s& xuat hién, bat
dau phat hién khuon mit trong khung hinh. Sau do,
h¢ thong tu dong chup anh cho dén khi thu thap du
60 mau hodc khi nhan t6 hop phim CRTL+Q. Nhiing
hinh anh nay s€ duoc tién xir ly va luu vao thu muc
anh huan luyén.

GV can dang ky v6i cac ma khoa hoc tuong tmg
ctng véi dia chi email cia minh trong biéu mau ding
ky GV. Diéu nay rat quan trong, vi danh sach SV ving
mat cudi cing s& dugce g qua email cho GV phu
trach khoa hoc do6.

Hé thong diém danh

W sk

Hinh 2.3: Két qua diém danh

Hinh 2.3 minh hoa cira s6 NDKM, trén hinh la SV
da dang ky va dugc nhan dién. Néu SV chua dugc
dang ky, hé thong s& hién thi 1 “unknown”. Khi nhan
t6 hop phim CTRL+Q, cira s6 s& dong lai, va dit liéu
diém danh s& dugc cap nhat trong bang Excel. Danh
sach SV ving mit s& duoc giri qua email dén GV phu
trach khoa hoc do.

Théng Ké
& S5 sinh vién ¥ s6lan di mudn /A S81an véng
24] 7 | 4 1

Ma Sinh Vién Tén Sinh Vién Lop Mén Téng Diém Danh Co Mat BDiMuon v
1 Dinh Long Nhat  CNTT3K21 4 1 2 1
18 Nguyén Van..  CNTT2K21 1 0 1 0
19 Lé Hai Binh CNTT3K21 2 0 1 0
20 Nguyén Dic Hiéu CNTT3K21 0 0 0 0
21 Hoang Anh CNTT3K21 0 0 o 0
22 Huyen CNTT3K21 0 0 0 0
23 Khai Bic CNTT3K21 0 0 0 [

Trg V& Xudt Excel

Hinh 2.4: Thong ké dit liéu diém danh
Hinh 2.4 minh hoa bang diém danh duoc cap nhat
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sau qua trinh nhan dién. Danh sach SV diém danh s&
duoc théng ké s6 1an c6 mat, s6 1an di mudn, sb 1an
vang mit. Thong tin diém danh c6 thé dugc sir dung
dé giri email dén cac phong chtrc ning lién quan.

3. Két luan

Chung t6i di xay dung duoc mot hé thong diém
danh 16p hoc hiéu qué bang cach st dung cac k¥ thuat
NDKM. Hé thong dé xuat c6 kha ning diém danh
thong qua NDKM bang cach phat hién khuén mit
thong qua webcam va sau dé nhén dién cac khudn
mit. Sau khi nhn dién, hé thng s& diém danh SV da
dugc nhan dién va cap nhat vao hd so diém danh.

Tai liéu tham khéo
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