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TOM TAT

M&i gwong mét cé moét thudc tinh don nhéat do d6 hinh anh gwong mét dwoc st dung nhw mét khoa bao mat 6é
truy cap tai khodn ca nhan trong cac linh viec nhw ngan hang, dich vu thwong mai dién t, tai khodn ca nhan trén
dién thoai ho&c may tinh. Nghién ctvu nay nhdm muc dich dwa ra mot giai phap mai dé& diém danh sinh vién tham dw
I6p hoc béng cbng nghé nhan dién khuén mat khi két hop cdc mang hoc sau da nhiém dé phét hién khudn mat trong
anh hoac video, cdng nghé ma héa clia mang FaceNet dé sb hoa khudn mat phat hién dwoc va thuat toan phan 16p
dé& tim kiém va so khép khudén mat can nhan dién véi théng tin ctia khudn mat dwoc lwu trik trong co s& di liéu.
Nghién ctru da thu dwoc bd co s& div liéu diém danh sinh vién tham dw Iép hoc, chwong trinh may tinh thwc hién
viéc diém danh bang cdng nghé nhan dién khuén mat va phan tich danh gia hiéu qua cltia cac ché do diém danh
khac nhau bao gdm: st dung hinh anh chup cta tirng nhém nhd sinh vién; st dung webcam két ndi may tinh theo
cac ché do tw dong va ban tw dong. V&i hé thdng diém danh nay, gido vién co thé kiém soét théng tin tham dw 16p
hoc cda sinh vién, d& dang phat hién gian lan cda sinh vién trong hoc tap tai cac 16p hoc phan (ly thuyét va thuc
hanh) va thi hét hoc phan cta sinh vién.

T khéa: Mang hoc sau da nhiém, FaceNet, thuat toan phan I&p, phat hién khuén mat, nhan dang khudn mat.

A Solution for Attendance Checking with Face Recognition Technology
and Application at Laboratories in Faculty of Information Technology

ABSTRACT

Each human face has an unique characteristic so the face image is used as a security key to access personal
accounts in many domains such as bankings, E-commerce services, phone or computer personal accounts. This
study aimed to introduce a new solution for class attendance checking by using face recognition technology when
combining multi-tasking deep learning networks, to detect faces in photos or videos, encryption of FaceNet to digitize
detected faces and support vertor machine clustering algorithm to search and match the face to be recognized with
the face stored in the database. This research has obtained a database of student attendance, a computer program
that implements the attendance by facial recognition technology, and analyzed and evaluated the effectiveness of
other attendance methods, included: using photographs of small group of student and using a webcam connected to
a computer in automatic and semi-automatic modes. With this kind of attendance checking system, teachers can
control students' class attendance, easily detect cheating in study and examination in both theory and practicum
courses and the final exams.

Keywords: Multi-tasking deep learning networks, FaceNet, support vector machine, face detection, face
recognition, class attendance.

. . R nan giai doi véi cong tac quan 1y hoc tap cua
1. DAT VAN DE sinh vién.

Thai d6 hoc tap, tham du 16p hoc cling nhu V6i nhiing hinh thtc diém danh théng
gian lan trong hoc tap va thi cti dang 1a van dé thuong dang duge 4p dung hién nay nhu: goi tén
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tiing sinh vién; diém danh theo tha tu vi tri
ngdi; 1lam bai kiém tra 5 phut dé 14y théong tin
sinh vién tham du 16p; d6m s6 dau ngudi trong
16p;.. Cac cach thtic diém danh & trén chi cho
phép gidng vién ndm dudc théng tin tham du
16p hoc ctia sinh vién mét cach tuong déi va gan
nhu khong thé dé phat hién dugdc tinh trang
gian 14n véi truong hop sinh vién thué mot sinh
vién khac di hoc va diém danh thay cho minh.
Van dé trén doi hdéi nha quan ly va gido
vién giang day 16p hoc phan can c6 mot phuong
phap tiép can mdi trong viéc quan ly hoc tap va
thi ct nham phat hién va ngan chin cac gian
lan xuat hién trong 16p hoc, kip thoi dua ra canh
bao téi sinh vién va gia dinh sinh vién biét dugc
thuc trang hoc tap hién tai cia con em minh.
Nghién ctiu vé cong nghé nhan dang bing
khu6n mit duge phat trién va tng dung trong
nhiéu linh vuc khac nhau nhu: Ung dung cong
nghé nhan dang khuén mit trong quan ly hanh
chinh ctia nhém sinh vién trucéng Dai hoc Thai
Nguyén (2017). Yugashini & cs. (2013), da phat
trién mo hinh ctia tu dong déng mé khi két hop
thong tin nhan dang khuoén mat va bd cam bién

Test image

Stage 1
P-Net

Stage 2
R-Net

Stage 3
I O-Net

Nguén: Zhang & cs. (2016).
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PIC Microcontroller 16F877A. Ng6 Tung Son &
cs. (2020), da nghién ctu va phat trién hé théng
hé tro diém danh véi camera giam sat tai giang
duong st dung mang hoc sdu (DCNN) tai Dai
hoc FPT. Tran Nhu Y & Nguyén Phuong Hac
(2021), da két hgp Haar-Cascade va mang hoc
sdu da nhiém (MTCNN) vao thuat toan
ARCFACE (Additive Angular Margin Loss) gitup
cai tién vé mit téc do xu ly va giam thoi gian
nhan dang khuon mat.

Trong nghién ctiu nay ching téi st dung
cong nghé nhan dién cta DeepFace dugc phat
trién bdi FaceBook dé phat trién céng nghé 16i
ctia chuong trinh nhan dién

2. PHUONG PHAP NGHIEN CUU
2.1. Mang hoc sau da nhiém MTCNN

MTCNN 14 moét mang nd-ron c6 thé thuc
hién nh4n dién khuén m#t va cén chinh khuén
mat trén hinh anh. Zhang & cs. (2016) da giéi
thiéu mang nd-ron nay bao gom 3 mang riéng
biét (Hinh 1).

Image pyramid

Hinh 1. Cac giai doan clia mang da nghiém MTCNN
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2.1.1. Mang P (Proposal Network)

Mot bo hinh anh, 1a ban sao cia anh goc véi
kich thuéc thay d6i theo cdu tric kim tu thap
(Image Pyramid) dude dua qua mang P dé xac
dinh cac hop gi6i han chita khudén mat va gia tri
mtic do tin cay cua cic hop nay. Thuat toan loai
trit dé loai bo cac hop gidi han c6 d6 tin cay nhd
hon ngudéng va thuat toan NMS (No - Max
Supression) dé loai bd cac hop gidi han c6 ti 1&
trung nhau vugt ngudéng cho phép.

2.1.2. Mang R (Refine Network)

Mang R (Refine Network) thuc hién cac
budc nhu mang P-Net. Tuy nhién, mang con st
dung mét phuong phap cé tén la zero-padding,
nhim thuc hién viéc chén thém cac diém anh c6
gia tri 0 vao cac phan thiéu cta hop giéi han
néu hoép giéi han nay nim ngoai bién cta anh.
Tat ca cac hdp giéi han nay sé dude diéu chinh

I Conv:3x3  Conv: 3x3 Conv: 3x3

vé kich thuéc 24 x 24 va dudc truyén vao mang
R-Net. Két qua dau ra cia mang R-Net cho biét
d4u vao c6 phai 1a khuén méat hay khong, bao
gdm 1 véctd 4 phan ti md ta bién giéi han cuaa
khuon mat va 1 vécto c6 10 phan ti mé ta vi tri
trén khuén mét d6. PAu ra cia mang nay sé
dudc truyén vao mang tiép theo, mang O-Net.

2.1.3. Mang O (Output Network)

Mang nay cting thuc hién chiic nang tuong tu
nhu trong mang R-Net, véi kich thudc anh & dau
vao cia mang dude thay d6i thanh 48 x 48. Tuy
nhién, k&t qua diu ra cua mang lic nay khong
con chi 12 cac toa dd ctia cic hop gi6i han niia.
Tuong ting v6i mdi khuén méit nhan dang duge
trong anh, két qua tra vé 3 bd gia tri bao gom: 4
toa do ctia hop gidi han; 5 toa do diém co s6 trén
khuén mat mit bao gom: 2 mat, 1 mai, 2 bén
canh méi va hé s6 do tin cay ctia mdi hop giéi han.
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2.1.4. Dit liéu huan luyén ciia mang MTCNN

Zhang & cs. (2016) da tién hanh so sanh
hiéu qua cta mang MTCNN trong phét hién
khudn mét véi cac phuong phap tan tién nhat
trén cac tap dit liéu anh 16n nhu FDDB (Face
Detection Data Set and Benchmark), WIDER
FACE, AFLW (Annotated Facial Lanmarks in
the Wild). Thuc nghiém cho két qua vugt troi vé
d6 chinh xac va duy tri dudgce téc dd xi 1y theo
thoi gian thyec.

Kién tric mang hoc sau da nhiém MTCNN
tuong d6i phic tap dé trién khai mot cach doc
lap trén tap di liéu méi. Do d6, trong bai bao
nay nhém nghién ctiu st dung cac mé hinh dugc
huén luyén tit trude trén cac tap di liéu 16n bdi
Ivan de Paz Centeno va dugc cap phép bdi hoc
vién cong nghé Massachusetts (MIT) du6i dang
ma ngudn md.

2.2. Mang FaceNet

2.2.1. Vécto nhing
La mét vécta véi s6 chiéu cé dinh, gia tri caa
vécts nay da dudc hoc trong qua trinh huén

luyén ctia mé hinh va dai dién cho mét tap hap
cac dic trung cua khudn mit, déng vai trd quan
trong trong viéc phan loai cac d6i tudng trong
chiéu khéng gian da dudc bién ddi. Vécte nhing
rat hiitu dung trong viéc tim cic lan can trong
mét cum cho sin, dua vao méi quan hé theo
khoang cach gifia cac véctd nhing véi nhau.
Trong nghién ctu vé s6 chiéu s6 héa cua vécto
nhing, Schroff. & cs. (2015) da chi ra rang vécto
nhiing 128-D cho ké&t qua t61 uu vé do chinh x4c.

2.2.2. Mang Inception

Nam 2014, Google da gi6i thiéu mot ciu
tric mang CNN (Hinh 5), v6i ddc trung la cac
khéi Inception cho phép mang dudc hoc theo cau
tric song song, nghia 1a véi 1 dau vao c6 thé
duge dua vao nhiéu 16p tich chap khac nhau dé
dua ra cic két qua khac nhau, sau dé duge gop
lai thanh 1 két qua duy nhat 6 dau ra. Viéc hoc
song song nay giip mang c6 thé hoc duge nhidu
chi tiét hon, 14y dugc nhiéu déc trung hon so véi
mang CNN truyén théng. Ngoai ra, mang ciing
ap dung cac khéi tich chap c6 kernel bang 1 x 1
nham giam kich thuéc cia mang, khién viéc
hu#n luyén tré nén nhanh hon.

Concat

3x3 conv

5x5 conv 1x1 conv, downsample

1x1 conv, downsample T

1x1 conv, downsample

f f

1x1 conv, downsample

3x3 max pooling, 1 stride

N

Previous layer

Hinh 5. CAu tric mang Inception V1
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97



Mét gidi phap diém danh béng céng nghé nhan dang khudn mat va (rng dung tai Phong Thwe hanh Khoa Coéng nghé

théng tin

2.2.3. Ham mat méat 3 diém (Triplet Loss)
Trong mang CNN véi ham Loss truyén
thong, 6 d6 ta chi so sanh gia tri dau ra cua
mang vdi gia tri thuc (ground truth) cta di liéu.
Schroff. & cs. (2015) da dua ra ham mat mat 3
diém (triplet loss) bao gébm 3 gi4 tri ddu vao: méd
neo x! (anchor) - 1a anh khuén méit dau ra cuaa
mang; x’ (positive) - 1a 4anh khuén mét ctaa
cung mot ngudi giéng véi anchor; x! (nagative) -
1a anh khu6én mit cia mot ngusi khac vdéi
anchor. Yéu cdu cua thuat toan Triplet Loss la
cuc tiéu hoéa khoang cach euclid (Euclidean
distance) gitta X; va X’ (anchor — positive)
tuong ting véi anh khudén mét cia ciing mot nhan
dang va cuc dai héa khoang cach giiia X{ va x;

(anchor — negative) tuong ting v6i anh khudn mit
cta cac nhan dang khac nhau (Hinh 6).

“f(x?)—f(xip) z +a< “f(xf)—f(xf)
Trong do:
- f(x?) ,f(x?) , f(x?) 14 cac vécts nhing ma

2

1)

2

1

n

héa caa anh x{,x?, xi

- f(xf‘) ,f(xi"), f(x?) eI'la tap hdp cac bod
ba triplets trong b6 dit liéu dao tao c6 bacla N

- o (margin) 1a do sai léch t6i thiéu gita
f(xf)vaf(xi“)

P& mang hoc duge nhiéu “tri thic”’ hon,
trong mdi b6 di litu (mini-batch) diém positive
duge chon ndm xa nhat c6 thé so véi anchor,
diém negative dudc chon ndm gin nhat c6 thé so
v6i anchor, cac ham argmin va argmax dudgc su

dung dé tim ra cac cip triplets thoa ma yéu cau
vé khodng cach.

Ham mé&t mat (Loss) téng quat dude xac

dinh bdi cong thic sau:
S (R

=3[t -¢(x)
@)

2.2.4. M6 hinh pre-trained voi FaceNet

Trong nghién ctiu nay, nhém st dung md
hinh d& dugc dao tao tu trude (pre-trained
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model) cia mang hoc sadu FaceNet dugc nghién
ctiu bdi Schroff & cs. (2015) khi sti dung mang
nd-ron tich chap sdu (DNN) véi cdu tric cac
Inception cta Szegedy & cs. (2015) trén tap di
liéu LFW (Labeled Faces in the Wild) va DB
(Youtube Faces) dé nhan dang khuén mit.

2.3 Két hgp mang MTCNN va FaceNet

Trong nghién ctiu nay, nhém nghién ciu st
dung mang hoc sdu da nhiém MTCNN dé phat
hién khuén mit ngusi trong btic anh can phan
tich. M&i hinh dnh khuén mit phat hién duge tu
mang nay sé dudc cit va thay d6i kich thudc
thanh kich thudc chudn 160 x 160 pixels va
dugdc truyén qua mang FaceNet dé s6 hoa thanh
vécto 128 chiéu. Vécto s6 héa nay dugc luu lai
thanh bo co sé dit liéu co ban va dude st dung dé
so sanh mtc d6 tuong tu nhau gita cac khuon
miét bang cach tich khoang cach giiia cac vécto
vG61 nhau théng qua thuat toan phan 16p SVM.

3. KET QUA VA THAO LUAN

P& hoan thanh viéc thu thap di liéu va
phat trién chuong trinh nhan dién dua trén
mang hoc sdu da nhiém MTCNN, FaceNet va
thuat toan phan 16p SVM, nhém nghién ctu da
tién hanh thu thap di liéu anh khuoén mat caa
sinh vién cdc nhom thuc hanh tai B6 mon Vat
1y, Khoa Cong nghé théng tin trong khoang thoi
gian tu thang 1/2023 t61 thang 6/2023. Giao
dien phdn mém dugc thiét k& bdéi PyQts
Designer, dua trén ngoén ngit lap trinh Python.

3.1. Thu thap di liéu anh sinh vién tai
Phong thuc tap Vat 1y, Khoa Cong nghé
thong tin

Qua trinh thu thap di& liéu anh ctaa 200
sinh vién dugc thuc hién bdi phdn mém chup
anh tu dong, dudc phat trién bdi nhém nghién
ctiu. S6 lugng anh chup véi mdi mau 1a 30 anh.
Dé viéc phan tich di liéu va nhan dang khuon
mat dudc chinh xac thi qua trinh chup anh
khuén mét phai thda man mot s6 diéu kién sau:

- Ngudi duge 18y mAu khong deo khau
trang, cach camera tit 40 dén 50cm dé thu dudgc
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hinh anh khuén mét rd nét, khong bi md trong
khung hinh kich thuéc 640 x 480 pixels.

- Ngudi dude 14y miu dude khuyén nghi c6
tudng tac v6i nhéom nghién ciu trong qua trinh
chup hinh, &€ thu dudec anh chup vé6i nhiéu
trang thai cam xtdc khac nhau (cudi, ha miéng,
nhay mét, nhdm mét,..), &€ phong phu di liéu
s6 héa va nang cao d6 chinh x4c trong quéa trinh
nhan dang.

- Ngudi dude 14y mau sé thay d6i vi tri géc
cta khuén mait so véi camera dé thu dudge cac
géoc nhin khac nhau: quay dau tu bén trai
(-45 d6) t6i bén phai (+45 dd); quay dau tit géc
nhin chinh dién huéng 1én cao 10 d6. Thoi gian
14y mau 1a 15s.

- Khi chup anh, c6 thé thay d6i mic do
chiéu sang 1én khuén méit dé thu dude cac goc
phoi sang khac nhau, diéu nay sé cé déng gép
rat quan trong khi nhan dang ¢ cac diéu kién
anh sang khac nhau ctia mdi trucng 16p hoc,
giang dudng, hoi truong, ...

3.2. Phan tich s6 liéu s6 h6a khuén mat

3.2.1. Phuong phap phan tich thanh phan
chinh PCA

Phuong phap phan tich thanh phan chinh
(PCA) duge st dung dé phan tich su phan bé
trong khong gian 3 chiéu ciu tric di liéu cta
vécto nhung 128-D cho tap mau 200 bo dit lidu.
Céc db thi trén hinh 7, biéu dién di liéu caa
véctc nhing 128-D dugc ma héa bdsi mang
FaceNet véi s6 lugng anh chtia khuén mét
Nimgspersion thay d6i tit 1 dén 30. Diém dit liéu
dugc phan bs nam trong hinh cAu ban kinh
R,. Su phan bd caa cac diém di liéu nay tuong
d6i hén loan va chua c6 tinh tap trung véi
Nimgspersion < 5. Khi N
ctia mdi bo dii liéu khac c6 xu huéng tap trung

imgs/persion > 10, Cac diém anh
theo tiing cum, khoang cach gifia cac cum nay
tré nén bé hon. Véi N .opersion = 20, b0 200 dit
liéu dudc phan bé tuong d6i 6n dinh trong hinh

cau c6 ban kinh r ~ %RO.

Nhu vay viéc lua chon sé lugng anh cta

mdi nhan dang N trong bo dii liéu ma

imgs/persion

hoéa c6 thé duge danh gia mot cach dinh tinh
dua vao phéan tich & trén. Trong nghién ctu
= 30 dé can

do6i gitia do chinh xac ctia két qua nhan dang

nay, ching t6i st dung Ni,.cpersion
va thoi gian xU ly cfing nhu tai nguyén cua
may tinh hién c6.

3.2.2. Phuong phap phan tich dua trén cac
thuat toan may hoc

Pé danh gia bo dii liéu kiém tra caa 200
(mAau), mdi mau c6 30 anh, mdi anh dude méa hoa
thanh vécto 128 - D, trong d6 80% da liéu cho
tap dao tao va 20% di liéu cho tap kiém tra
trong bang 1.

Nhém nghién citu st dung cic md hinh hoc
may ti thu vién sklearn dé danh gia d6 chinh
x4c cua cac thuat toan. Két qua dudc md ta
trong bang 2. Tu két qua trén cho thay, cic mé
hinh hoc may KNN va SVM cho két qua c6 do
chinh xéc téi trén 99% véi bd dii liéu dudge s6 hoa
bdi mang MTCNN - FaceNet.

T# nhiing phin tich 6 trén, thuan toan
phan 16p SVM véi vai tro 1a budce thi ba ctia qua
trinh nhan dién dé xac dinh théng tin cla
khuén mét can nhan dién.

3.3. Trién khai tng dung tai Phong Thi
nghiém Vat ly, Khoa Cong nghé thong tin,
Hoc vién Nong nghiép Viét Nam

3.3.1. Cac ché dé diém danh

Phuong phap diém danh tham du 16p hoc
bing cong nghé nhan dién dudc nhém nghién
ctu trién khai tai cac nhém thuc hanh vat ly,
Khoa Coéng nghé théng tin. Do tinh ch4t riéng
biét ctia hoc phan thuc hanh vat Iy: méi nhém
thuc hanh c6 t61 da 25 sinh vién dudc chia
thanh 7 nhém nho, mdi nhém nhd cé tit 3 dén 4
sinh vién cing hop tac v6i nhau dé lam bai thuc
hanh. Do d6, nhém nghién ctiu di tién hanh
diém danh bing céng nghé nhan dién trong mot
s6 trudng hdp sau:

- Nhan dién théng qua anh chup cic nhém
sinh vién trong 16p hoc: yéu ciu véi anh chup
can phai rd nét, cac khuén méit khong bi che
khuat, goc chup truc dién.
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- Nhan dién theo thoi gian thuc théng qua
hé théng camera gidm sat hodc webcam: viéc
diém danh theo thoi gian thuc dugde thuc hién khi
mdi sinh vién hodc tiing nhém sinh vién ding

truée camera, hé thong sé phan tich va nhan dién
tiing nguoi trong mdéi khung hinh. Nhém da
nghién ctiu va phat phién cong nghé nhéan dién
theo thoi gian thuc v6i 3 ché dd co ban:

%

M@i di¥ liéu chiva 1 anh M@i di¥ liéu chiva 5 anh M®i di¥ liéu chiva 10 anh

20

M®&i di¥ lieu chira 15 anh M®&i di¥ liéu chira 20 anh M&i di¥ liéu chira 30 &nh

Hinh 7. Phan b6 khong gian ctia diém anh dugc ma héa bdi FaceNet

Bang 1. Tham s6 bd dit liéu s6 héa ctia 200 sinh vién

S6 ther tw S6 mau S6 anh S chiéu ma hda
Tap di¥ liéu 200 6000 128
Tap training 160 4800 128
Tap testing 40 1200 128

Bang 2. So sanh két qua cac mé hinh may hoc

Phwong phap may hoc Tham s6 Do chinh xac
Multilinear Regression Mac dinh 49,43%
Decision Tree Regressor Mac dinh 58,17%
Polynomial with Ridge Degree = 3, alpha=1 83,15%
Polynomial Regression Degree =3 85,08%
Random Forest Regresso Mac dinh 89,23%

K nearest neightbor (KNN) N_neighbors = 4 99,84%
Support Vertor Machine (SVM) Kernel =’linear C = 1 100%
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=

Attendence Mode

0,7 5 20 |5 Free Mode
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Hinh 8. Giao dién chinh ctia phAn mém nhan dang khuén mit

Hinh 9. So khép hinh anh (hinh anh tac gia thuc hién nghién ctiu)

+ Ché dé tu do (Free mode): trong ché& do
nay, théng tin ca nhan vé mdi khuon miét trong
khung hinh sé dugc thong bao, khi nhin vao
man hinh thi gido vién c6 thé biét sinh vién nao
(tén, MSV,...)

+ Ché dé diém danh c6 kiém sodt: ché& do
nay cho phép gido vién c6 thé kiém soat duge
thong tin nhan dién béi phan mém cé ding véi
dii liéu sinh vién dugc luu trii trong co sé di liéu
hay khong. Dé thuc hién y tudng néu trén, mdi
khi hinh anh khuén mét trong khung hinh dugc
phat hién, hé thong sé so khép khudén mat dé véi
khudn mat duge luu trit trén co sd dit liéu thong
qua co ché s6 hoéa ctia vécto nhing dé tim ra
véctd nhing c6 khoang cach gin nhat tuong tng
v6i khuon mit cdn nhan dang. Khi d6, mét bang
thong bao dudc gui t6i ngusi quan ly véi thong

diép: “2 khudén mét nay cé phai cing mot nhan
dang hay khong?”. Viéc so khép hinh anh béng
mét thuong c6 thé duge thuc hién mot cach dé
dang, do d6 viéc diém danh sinh vién c6 @6
chinh x4c cao va tranh dudc céac truong hgp gian
lan ctia ngudi hoc nhu: thué ngudi di hoc, thué
nguoi di thi, phat hién ngudi la mit (khong phai
thanh vién cua 16p),...

+ Ché dé diém danh khéng kiém sodt: trong
ché& d6 nay, viéc diém danh duge thuc hién mot
cach ty déong ma khong c6 sy can thiép tu phia
gido vién hay ngudi quan ly phan mém. Dé
thong tin nhan dang dam bao d6 chinh xac cao,
nhém nghién ctu da b6 xung thuit todn nhéan
dang trén nhiéu khung hinh lién tiép véi s6
lugng N tit 20 dén 30 khung hinh (frame), do
vay mbi sinh vién sé& diing trudc camera trong
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thoi gian 2-3 gidy dé hoan tit qua trinh phéan
tich. Vi mdéi khung hinh sé& cho két qua nhan
dang ctia mot ngudi nao dé trong co s6 dit liéu,
nén 20 khung hinh sé cho 20 két qua c6 thé
giong hoac khac nhau. K&t qua nhan dang dudc
tu dong luu va co sé dit liéu néu s6 lugng khung
hinh tra vé cing moét ngudi va phai thdéa man
diéu kién:

Két qua nhan dang > = round (coeff * N) (3)

Trong d6, coeff 12 hé s6 trong khoang [0, 1];
N 14 s6 luong khung hinh cin phan tich. Cac gia
tri nay dugc diéu chinh duya trén cac diéu kién
thuc t€ cta qua trinh nhan dang nhu: d6 phé

bién ctia hinh dnh khuén mét; diéu kién chiéu
sang; s lugng sinh vién trong bo co s6 dii liéu,...

3.3.2. Két qua nhan dién qua anh chup
tirng nhém sinh vién thuc hanh

Anh chup cta tiing nhém nhé dudc tién hanh
tién xt ly trudc khi dua vao phan mém nhan dién
dé dam bao két qua c6 do chinh xac trén cac tap
cd ban c6 25 sinh vién 1a 100%. T bang s6 liéu 3
va hinh 10 ta nhan thay d6 chinh x4c c6 xu huéng
giam dan khi s6 lugng mau trong bo dii liéu can
nhan dién tang lén ci trung binh 1% cho 100 mau
va dudge ngoai suy theo hinh 11 khi kich thudc
mau tang lén t6i 500 sinh vién.

Bang 3. Phan tich két qua nhan dién theo anh chup

S6 lwgng sinh vién Do chinh xac Sai sb
25 1,0000 0,0000
50 1,0000 0,0000
75 1,0000 0,0000
100 0,9900 0,0013
125 0,9900 0,0020
150 0,9900 0,0040
175 0,9886 0,0011
200 0,9800 0,0038

Accuracy vs # of Students

1.000 +

0.995 4

0.990

Accuracy

0.985 +

0.980

30 75

T
100

T T T T
125 150 175 200

Mums of Students

Hinh 10. Phan tich két qua nhin dién theo s6 lugng sinh vién trong mau

102



Lwong Minh Quan, Nguyén Tién Hién, Lé Van Diing, L& Phuwong Thao, Nguyén Thi Huyén

1,01

0,99
0,98

0,97

B9 chinh xac

0,96
0,95

0,94
0 100 200

300 400 500 600

S& lwong sinh vién trong tap kiém tra

Hinh 11. Ngoai suy mtic 46 suy giam ctia d6 chinh xac khi kich thuéc mau tang lén

DATAS Open Image Detection Camera

Embbed_128

Folder Imgs Recognition Pause Cam

| [Minracesize [ step Threshods Kernel

i 083 073 07%
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Streaming Video

vi1

FACE RECOGI

FACE DETECTED

R-F Face Start/Pause

IMAGE IN DATA

A~

(€2))
A

JA—
0,7

S 20 5 Free Mode

0,901

Hinh 12. Chuong trinh nhin dang trong ché& dé tu do (Free Mode)

Phan tich trén cho thdy ring, khi trién khai
hé théng nhan dang qua anh chup véi tap di
lidu c6 kich thuéc 16n, ching ta can phai thuc
hién thém mot s6 phén tich b6 xung nhu phan
chia tap dit liéu theo gidi tinh; phan chia theo d6
tudi;.. dé chia nhé tap di liéu thanh cac tap coé
¢6 kich thuée nhd hon 200.

3.3.3. Két qua nhan dang theo thdi gian thuc
qua hé théng camera giam sat tu dong

DE tién hanh diém danh sinh vién tham du
16p hoc thong qua hé thong camera c6é két noi

v6i may tinh, mot camera dudce két néi véi may
tinh, 6 d6 cao 170cm (tuong duong dd cao trung
binh ctia sinh vién) dugc bd tri tai ctia ra vao
cua l6p hoc. Khi sinh vién vao 1ép, 1an lugt
tting ngudi hodc tiing nhém ti 3 dén 4 ngudi sé
dting truéc camera, mit nhin thdng huéng vé
phia camera trong khoang thoi gian tir 1 dén 2
gidy dé hé thong thu lai hinh anh va xt ly, két
qua nhan dang sé hién thi trén cta s6 man
hinh ctia may tinh. Nhém nghién cttu da phat
trién 3 ch& d6 hoat dong khac nhau ctia chuong
trinh nhan dang.
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a. Ché do tu do (Free Mode)

Trong ché& do nay, tling nhém sinh vién sé
dting truéec camera & khoang cach nhé hon 1m.
Camera sé& thu lai hinh anh véi téc do 30 khung
hinh (frame)/gidy. Mdi khung hinh sé& dugc phan
tich bdi chuong trinh dé phéat hién céc khuén
méit. Véi méi khuén mit phat hién dude sé duge
ma héa bdi mang FaceNet. Cudi cung thuat
toan phan 16p SVM (Support Vector Mechine)
dugc st dung dé so khép khuén mit phat hién
dugc v6i nhan dang trong bo dii liéu co sd.

Nhu da biét, méi nhan dang dugc phat hién
bdi hé thong sé& di kém theo mot hé s6y mo ta do
chinh x4c cua két qua nhan dang. Hé s6 nay sé
dudc so sanh véi gia tri ngudng dude diéu chinh
béi ngudi dung (Proba = 0,901). Néu y > Proba
théng tin sinh vién cAn nhan dang sé dugc hién
thi. Néu y < Proba, mét khung hinh mau dé két
hop véi dong chii “Unknown” mé ta trang thai
chua xac dinh duge danh tinh cta sinh vién do.
V6i c&u hinh ctia may tinh Core 17 - 12700, card
d6 hoa NVIDIA GeForce RTX 3070 Ti Laptop
GPU, chuong trinh c6 kha nang nhan dang déng
thoi 10 khuon mét trong khi van dam bao téc do
30 khung hinh /giay (FPS = 30).

b. Hinh thiic diém danh tu dong cé can thiép
(Authorize Checking)

Khi chuong trinh chay trong ché do
Authorize Checking (Hinh 13), gido vién yéu
cAu ting sinh vién dtng trude camera dé ghi lai
hinh anh. Hé théng phan mém sé& phan tich
thong tin trén ting khung hinh va dua ra théng
bao vé k&t qua nhan dang néu xuit hién khuén
mat trong khung hinh d6. Mot thong bio xuit
hién vé6i cau héi “Are you Ho Va_Ten_MSV?”,
kém theo cidp hinh anh ctia khuén méit xuat
hién trong ctia s6 FACE DETECTED va hinh
anh doi chiéu trong ctia s6 IMAGE IN DATA.

Gi4o vién hodc nguoi quan 1y sé& dsi chiéu
hinh anh ndm trong 2 clia s6 nay dé xac nhan
théng tin nhan dang c¢6 chinh xac hay khong:

+ Chon “Yes” néu 2 khuoén mit trong FACE
DETECTED va IMAGE IN DATA trung nhau.
Khi d6 théng tin ca nhin ctia ngudi dugc nhan
dang sé& xudt hién trong danh sach “LIST OF
STUDENTS” va dugc luu vao danh sach diém
danh trong co sd dii liéu.
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+ Chon “No” néu hai hinh anh nay khoéng
mo ta théng tin clia cing moét nhan dang, gido
vién c6 thé yéu cau sinh vién thay déi vi tri,
khoang cach so véi camera hay tham chi 1a trang
thai cdm xuc trén khuén mat,.. dé thu dudc két
qua nhan dang giong véi hinh anh cin phan tich.
Khi két thuc, gido vién c6 thé kiém tra thong tin
diém danh bang cach truy cap vao co sé dii lidu
“Student_HVN_Database.db’. Bang “HVN_Class

_MMTA_ K66’ luu trii thong tin diém danh caa

16p hoc theo titng budi hoc riéng biét.

Khi truy cap vao thong tin nhu hinh 14,
thong tin tham du 16p hoc cia sinh vién véi cac
truong thong tin nhu: Ho va tén; MSV; thoi gian
dén 16p; va déc biét hinh anh khudn mét can
nhan dang va hinh anh luu trii trong co sé dit
litu duge tich hop trong trucng di liéu
“Image_Composed’ gitp ta phan biét dugc két
qua nhan dang 1a ding hay sai . Véi nhiing sinh
vién tham duy 16p hoc sé& c6 ddu tich “X’ trong
truong “Attendence”.

Hinh thtc diém danh ¢6 can thiép ciia ngusi
quan ly phi hgp dé trién khai trong cac 16p hoc
tai giang dudng, phong thuc hanh, cac budi sinh
hoat chuyén mén, cac budi thi hoc phan,..

c. Hinh thiic diém danh tu déng khéng can thiép
(Self-Checking)

V6i hinh thiic diém danh nay, quy trinh
thuc hién tuong tu nhu qua trinh diém danh tu
dong c6 can thiép. Tuy nhién diém khéc biét
nim & ché:

+ Khong cAn nguoi quan ly xac nhan “Yes”
hodc “No”

+ Heé théng sé tu phan tich théng tin nguoi
can nhan dang c6 ding véi hinh anh luu trii hay
khong thong qua viéc bd xung thém rang buoc
s6 khung hinh t&i thiéu (Num of frames) ma hé
thong can phan tich phai thudc vé cung mot
nhan dang. Néu yéu cau s6 khung hinh t6i thiéu
dugc théa min, hé théng sé tu dong luu tri
thong tin vao bang co s6 dii liéu

Vi du: Néu Ny,ee = 20 va Coop = 0,7 thi s6
két qua tra vé phai cing mot nhan dang khi
phéan tich tung khung hinh 1a N, .. X C..e = 14.
Chi khi théa man diéu kién trén thi thong tin
ctia ngudi can nhan dang méi dude hé théng xac
nhan va luu va bang di liéu diém danh.
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Luu ¥ réng, cac gia tri clia Nj, .. v Copgy €O
thé dugc diéu chinh bdi ngudi quan ly sao cho
phtt hop véi diéu kién thuc t& khi trién khai qua
trinh diém danh. Hinh thic diém danh tu déng
khéng can thi¢p phi hop dé 4p dung trong cac
trudng hgp nhu:

+ Giam sat thong tin tham du 16p hoc ctua
sinh vién nhu: bd gid, dén 16p mudn; thoi gian
vao 16p muén bao ldu. Tt nhiing di liéu trén,
don vi quan 1y sé kip thoi dua ra nhiing canh
bao, lién hé v6i gia dinh cta nhiing sinh vién

hay bé gid, tron hoc,... &€ hé trg cong tac quan ly
sinh vién cling nhu chat lugng dao tao dudgc
nang cao.

+ Phat hién tinh trang gian lan trong hoc
va thi hét hoc phan: mdi khuén mit caa sinh
vién tham du budi hoc va budi thi déu duge luu
trit va so khép véi guong mat trong hé théng co
s6 dit liéu nén viéc trich xudt thong tin c6 thé
phat hién dugc cac sinh vién cé tinh gian lan
trong hoc va thi mot cach nhanh chéng va
dé dang.

DATAS Open Image Detection Camera Streaming Video
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Start/Pause

A AR
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FACE DETECTED

LIST OF STUDENTS

ID: 1293

Ho va Tén: Luang Minh Quan
M3 Sinh Vién: 400401180
Ngay sinh: 30/10/83
Khéa-Ldp: VLY10

D6 chinh xac: 100.0%
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Attendence Mode
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SaveFile ClearList ©

Hinh 13. Ché& d$ diém dan

’ . A‘, » . L oA
h c¢6 kiém soat bdi giao vién

Table:‘ =] HVN_CLass_MMTA_Ke6_19_04 2023 08_06 V| 2 B % _[j_ =& _d_ = M ) By Fiterinany column
List_Students Number_identity ~attendence «+?  Date_of_birth  Class_hvn Date  Time Probability Image_stored Image Composed
[Filter Filter Filter Filter [Fitter [Fiter riter Jrier [Fitter [Fitter
1 Lugng Minh Quéin 400401180 X 30/10/83 VLY10 04/19/23 08:09 100.0 BLOB
2 Doan Duy Cdm 6650967
3 Ludng Minh Quén 400401180
4 Ngé th;Thuy 6652364 Mode: Image v =B B3 »
5 Nguyén Binh Kién 6667009
6 Nguyén Ngoc Long 6665591 5
7 Nguyén Ngoc T 6653105
8 Nguykn Phirgng Nam 6666014
9 Nguyén Quang Lic 6653213
10 Nguyén Thé Long 6653379
11 Nguykn Tusin Anh 6654317
12 Nguyén Vinh Hung 6662500
13 Pham Quang Anh 6654786
14 Trén Dinh Hudng 6667005
15 Trén Hoai Nam 6655438
16 Trudng Vo Mgoc Van 6660519
Hinh 14. Lvu tri di liéu diém danh ctia 16p hoc
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4. KET LUAN

Nhém nghién ctu da phat trién thanh cong
phidn mém nhan dang khuén m#t ngudi dua
trén mang hoc sadu da nhiém MTCNN, s6 héa
bdi cong nghé FaceNet va nhan dién khudén mét
bang thuat toan phan 16p SVM dua trén khoang
cach gifia cac vécto s6 hoa trong khong gian 128
chiéu. Nhém da ap dung phdn mém trén cac
nh6ém sinh vién khoa CNTT tham gia thuc tap
Vat 1y tai phong thi nghiém vdéi cac hinh thic
diém danh khac nhau: diém danh qua anh chup;
diém danh c6 kiém soat ciia gido vién va diém
danh tu dong. S6 litu diém danh theo tiing budi
dugc luu trii trong co s6 dii liéu gitp gido vién
dé dang théng ké théng tin tham du 16p hoc cua
ting sinh vién.

Cong nghé diém danh qua nhan dang
khuon mat da hd trg gido vién trong viéc quan
Iy sinh vién mot cach hiéu qua, qua dé kip thoi
ngin chéin dudc cac hinh thic gian 1an trong hoc
tap nhu: sinh vién bd hoc va thué ngusi khéc di
hoc, diém danh; thué ngudi di thi;..

Tuy nhién, céng nghé diém danh hién tai
chua cé kha nang phan biét hinh anh cta nguoi
d@ng truéc camera va anh chup ctia ngudi dé
dugdc luu lai trén cac thiét bi théng minh nhu
Ipad, Iphone,.. khi ma hinh anh nay dudc dit
truéc camera dé tién hanh diém danh. Do d4,
cac nghién ctu chuyén siu hon khi phéan tich
anh nhiét thu dudc tit camera hong ngoai va
camera thudng cin tiép tuc dudec thuc hién
trong giai doan tiép theo dé hoan thién hon cong
nghé hién dai nay.

LOI CAM ON

D& hoan thanh nghién ctu cong nghé nhan
dang va trién khai tng dung céng nghé nay,
nhém nghién c@u chan thanh cam on su hd trg
vé tai chinh cta Hoc vién Noéng nghiép Viét
Nam; Ban Cht nhiém Khoa Céng nghé thong
tin; B0 mon Vat Iy va dac biét la cac 16p sinh
vién K67 Khoa Co - Dién, Khoa Céng nghé
thong tin, K66MMT da tham gia 14y miu anh
va kiém thi cong nghé nhan dang trong khoang
thoi gian ti thang 11/2022 dén thang 6/2023.
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