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TOM TAT

Trong bai bao nay, ching t6i tién hanh phan tich hoat déng diém danh, ngudn lwc may Server, Smartphone,
Internet clia gidng vién va sinh vién Hoc vién Néng nghiép Viét Nam nham muc tiéu dwa ra dwoc gidi phap cong
nghé théng tin tan dung cac ngudn lwc sdn cd, ti wu hda chi phi, tién dung dap ng nhu ciu diém danh cho sinh
vién va gidng vién cta Hoc vién.

Béng phuong phap diéu tra thu thap di liéu, phwong phap phan tich va tdng hop ly thuyét lién quan dén cac
céng nghé, phuwong phap nghién ctru thye nghiém, phwong phap chuyén gia, chiang t6i da xay dwng thanh cong mét
website str dung cdong nghé Spring Boot Restful Web Services, ReactJS, SignaturePad, cac thuat toan phat hién
khuén mat MTCNN (Multi-Task Cascaded Convolutional Neural Networks), trich chon déc trung Facenet, huan luyén
md hinh nhan dang SVC (Support Vector Classification) hd trg gidng vién va sinh vién Hoc vién cé thé diém danh dé
dang theo cac phwong thirc tiy chon khac nhau tir don gidn téi phirc tap. Website hién dang dwoc trién khai chay
th&r nghiém (rng dung vao hoat dong diém danh & cac 16p hoc phan thudc Khoa Cong nghé thong tin ctia Hoc vién.

T khoa: Restful Web Services, MTCNN, Facenet, SVC, SignaturePad, diém danh.

Solution for Taking Attendance of Students using Smartphone Devices

ABSTRACT

In this article, we analyze the attendance activities, server resources, smartphones, and internet usage of
lecturers and students at the Vietnam National University of Agriculture (VNUA), with the aim of proposing an
information technology solution that leverages available resources, optimizes costs, and provides a convenient
solution to meet the attendance needs of both students and lecturers of the VNUA.

By method of investigation and collection of data, method of analysis and synthesis of theory related to
technologies, experimental research, professional methods, we have successfully built a Website using Spring Boot
Restful Web Services, ReactJS, SignaturePad technology, MTCNN (Multi-Task Cascaded Convolutional Neural
Networks) face detection algorithms, FaceNet feature extraction, SVC (Support Vector Classification) recognition
model training support VNUA lecturers and students to easily take attendance using other optional methods ranging
from simple to complex. The website is currently being tested to apply to attendance activities in classes of the
VNUA's Faculty of Information Technology.

Keywords: Restful Web Services, MTCNN, Facenet, SVC, SignaturePad, attendance.

chuyén can cho sinh vién. Méi lan nhu vay,

1. DAT VAN DE

Viéc diém danh sinh vién, hoc vién trong
mbi budi hoc 1a qua trinh t6n khong it thdi gian,
dac biét 1a khi s6 lugng sinh vién, hoc vién trong
cac 16p hoc nhiéu. Véi yéu cau cua chuong trinh
hoc, giang vién phai thuc hién viéc diém danh
trong méi budi hoc dé dam bao tinh diém

gidng vién sé tén khoang 7-15 phut dé thuc hién
qué trinh diém danh va sé khong da dé dam bao
rang ngudi hoc c6 dén 16p ding gio hay bd hoc vé
sém hay khong.

Viéc diém danh sinh vién, hoc vién, can bd
tham gia mét budi hoc hay hop bing cach thu
cong hay ban thu céng thong qua két hop ma

921


mailto:tthieu@vnua.edu.vn

Mét gidi phap diém danh ngudi hoc st dung thiét bi Smartphone

QR véi Google form van gidy méat nhiéu thoi
gian, cong stic dé s6 hoa, hé thong héa trong khi
cac hinh thiic diém danh cao c&p thong qua co
ché& nhan dang van tay, khuén mét lai tén qua
nhiéu chi phi cho nghién ctu, phat trién, dau tu
co s6 ha tang trang thiét bi va trién khai. Ngoai
ra, giai phap mua phian mém quan tri nha
trudng c6 chiic nang diém danh nhu PMT-EMS
(chtic nang diém danh ASC-Student) (ASC JSC,
2024) ciing doi hoi chi phi 16n ma khong phai co
s6 nao cling c6 diéu kién lam duge. Chinh vi ly
do d6, viéc phat trién tng dung cho phép diém
danh théng qua dién thoai di dong - mot phuong
tién phd thong sin c6, déng thoi quan ly, théng
ké cac két qua diém danh tré nén cap thiét.

Tai Viét Nam d& c6 nhiing nghién ctu diém
danh tu d6ng nhu: Luong Minh Quin & cs.
(2023) nghién ctiu 14p dit camera gidm sat dé
nhan dang khuén mét sinh vién tham du budi
thuc hanh; Mai Van Ha & cs. (2021) Gng dung
thuat toan FaceNet xay dung hé théng nhan
dang khuon mét; Nguyén Van Huy & cs. (2019)
giai phap diém danh van tay tu dong véi co sé
dii liéu linh hoat theo thoi khéa bidu va dia
diém hoc tuy bién; Vo6 Hung Cudng (2015)
nghién ctiu quét ma QR trén dién thoai di dong
tng dung vao diém danh sinh vién, tng dung
xay dung duéi dang module tich hgp vao nén
tang hoc tap truc tuyén Moodle.

Tu cac van dé dat ra trén, chung t6i tién
hanh nghién ctu giai phap dé xay dung mét hé
thong diém danh tan dung dudc céc tai nguyén
hién c6 bao gbm may chu Web cta trudng, dién
thoai di dong cua sinh vién, giang vién, Wifi 6
cac giang duong va 4G cua cac dién thoai di
doéng ca nhan. Gidi phap dudc ching t6i trinh
bay duéi day.

GET| POST|

2. PHUONG PHAP NGHIEN CUU
2.1. Giai phap vé cong nghé

2.1.1. Lva chon kién tric itng dung va céng
nghé Spring Boot RESTful Web Service

Lua chon kién tric 1a bude dau tién quan
trong khi bit ddu xay dung mét tng dung, kién
tric anh hudéng dén cach hoat dong, khi ning
md rong, bao tri ctia ing dung. Kién tric Web
thuong dudc chia thanh hai loai co ban kién tric
nguyén khoéi (Monolithic) va huéng dich vu
SOA/Web
Services). Kién tric Monolithic c¢6 dic diém tét

(Service-oriented Architecture -

ca cac thanh phan giao dién ngudi dung, logic
nghiép vu, co sd dii liéu dude tich hgp vao mot
ting dung duy nhat. Kién tric Monolithic dé
trién khai va quan 1y cho cac tng dung nhé hoic
don gidn nhung khé md rong va bao tri khi Ging
dung phéat trién 16n hon, vi thay d6i 6 mét phan
¢6 thé anh hudng dén toan bd tng dung.

Moét trong nhiing cach phé bién dé xay dung
RESTful API la st dung Spring Boot, mot
framework Java manh mé cho phét trién tng
dung. Xay dung ting dung phia may chu theo
dang dich vu Web gitp ching tdi ¢6 thé tao cac
tng dung phia may khach doc lap, tai thoi diém
clia bai bao nay ching téi st dung ReactdS,
trong tuong lai khi c6 diéu kién phat trién tGng
dung, ReactJS c6 thé thay thé bing tng dung
dang App chuyén biét cho dién thoai di ddng.
Ngoai ra ting dung dich vu dugc viét duéi dang
RESTful 1a stateless (phi trang thai), may chu
khéng luu trit bat ky thong tin gi vé trang thai
phia may khach, do dé trong trudng hop can dap
ting lugng ngudsi dung 1én dong thoi, ching toi
6 thé cai dit tng dung RESTful API trén nhiéu
may cht khac nhau.

HTTP

PUT | DELETIE REQUEST
Y 3 [ +oomsmnses |
L —
=
Py FEETEANY € ¢ S
JISON | XML | HTTP
HTML RESPONSE
CLIENT REST API SERVER

Hinh 1. Kién trac ng dung RESTful API
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React JS - Signature Pad
Start drawing your signature!

N

C@sae | | Dunde

CRedo | | ®Clear

Hinh 2. Céng nghé SignaturePad dugc hé trg béi React

2.1.2. ReactJS x4ay dung iing dung phia
may khach

ReactJS 1la mot thu vién JavaScript ma
ngudn mé duge phat trién béi Facebook, cht yéu
dung dé xay dung giao dién ngudi dung cho cac
Gng dung Web va di dong. Ty 1& k&t hop React
v6i API RESTful 14 rét cao trong phat trién tng
dung Web hién dai. Theo nguén so6 liéu khao sat
néi bat cua Stack Overflow Developer Survey
2023, ty 1é st dung React chiém 42%, ty 1é yéu
thich chiém 70% (Stackoverflow, 2023).

Trong React, ching téi st dung React
SignaturePad, mot cong cu hd trg ky dién ti truc
tiép trén nén web bang chudt, tay hoic bit cam
tng. Chii ky dugc s6 héa va luu duéi dang hinh
anh, mang gia tri phap ly, phu hop dé tich hgp
vao tinh ning diém danh dién ti cho ngudi hoc.

2.1.3. Co sé dir liéu MySQL

MySQL 14 hé quan tri co s6 di liéu tu do
ngudén mdé phé bién nhit thé gidi va dude cac
nha phat trién rit ua chudng trong qua trinh
phét trién dng dung. Vi MySQL 1a hé quan tri
cd s¢ dit liéu téc do cao, 6n dinh va dé st dung,
¢6 tinh kha chuyén, hoat doéng trén nhiéu hé
diéu hanh cung cAp mot hé thong 16n cac ham
tién ich rdt manh. Véi téc do va tinh bao mat
cao, MySQL rat thich hop cho céac ting dung cé
truy cap co s6 dit liéu trén internet.

2.1.4. Ngon ngtw lap trinh Python thuc thi
cac thuat toan MTCNN, Facenet, SVC
Chiing tbi st dung Python dé trién khai
cac thuat toan MTCNN, FaceNet va SVC nham
nhén dién khuén mat. Python duge wa chudng
trong linh vyc hoc may va thi giac may tinh

nhd thu vién phong phi, dé& st dung va cong
dong hé tr¢ manh mé (Aguado, 2021). So véi
Python, Java c6 thé t6i uu hon trong mot sd
tinh huéng hiéu suat cao hodc tich hop hé
théng 16n (Hussein & cs., 2025), nhung cac thu
vién nhan dién khuén méat trong Java nhu
OpenCV/JavaCV thuong khé trién khai hon.
Tai liéu cho Python cling day du va dé tiép can
hon, gitp tiét kiém thoi gian cho nhém phat
trién trong diéu kién ngudn luc han ché tai don
vi dao tao.

2.2, Giai phap thuat toan cho bai toan
trong chuong trinh

2.2.1. Giai phap téong thé dua trén nguyén
tic xac thuc cin ban

Bai toan diém danh la bai toan xac thuc
danh tinh ctia ngusi duge diém danh. Cac nhan
t6 xac thuc ngudi hoc thuong st dung dén
bao gom: “ban biét mot cai gi d6”, “ban c6 mot
cai gi d6” va “ban la mot cai gi d6” (Vo Hung
Cuong, 2015).

Tuy theo miic d6 yéu ciu, viéc diém danh c6
thé doi héi nhiéu hay it yéu t6 xac thue. O mtic
cao nhat, hinh thtc xac thuc khuén mit yéu cau
ngudi dung cé tai khodn ding nhap (tra 161 “ban
¢6 mot cai gi d6”), quét ma QR chita ma phién
duy nhat (trd 10i “ban biét mot cai gi d6”), chup
anh khuén mat (tra 161 “ban 1a mot cai gi d6”) va
xac thuc vi tri (tra 161 “ban c6 mot cai gi d6 - ban
c6 dang & trong khu vuc 16p hoc khong”).

O miic xéac thuc t6i thidu, hé théng st dung
3 yéu t6: ma QR, vi tri nguoi hoc va chii ky tay
s6 héa qua SignaturePad - cho phép ky trén
thiét bi thay vi gi&y. Cach nay dé& trién khai, tiét
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kiém dung lugng so v61 nhan dién khuén mat va
cho phép gidng vién ddi chidu chii ky qua cac
lan diém danh. Thuc t& cho thay, néu chi ky da
phtc tap, viéc gid mao 1a rat kho.

Tuy nhién, néu khong diung khudén mit,
nguy co gian lan ting néu c6 du thoi gian. Vi
vay, hé théng cho phép gidng vién gidi han thaoi
gian diém danh. Sau khoang théi gian nay, méa
QR sé& hét hiéu luc - yéu t6 nay ciing thudc nhém
“ban c6 mot cai gi d6”, nham dam bao ngudi hoc
thuc sy ¢6 mit ding thoi diém.

2.2.2. Lua chon phuong phap nhin dién
khuoén mit

C6 nhiéu phuong phap nhan dién khuén
mat hiéu qua nhu Dlib, ké&t hop bd ba (MTCNN,
FaceNet, SVC), OpenFace, ArcFace, VGGFace.
Dlib hay két hgp bd ba (MTCNN, FaceNet, SVC)
1a cac phuong phap phé bién, cic phuong phap
khac nhu OpenFace, ArcFace, VGGFace yéu cau
nhiéu buéc cai dit, cAu hinh, doi héi nhiéu kinh
nghiém trong linh vuc deep learning va can
GPU (Graphics Processing Unit) chuyén dung
cho deep learning dé dam bao hiéu qua tot nhAt.

Server cua cic truong dai hoc thuong chi
duge trang bi ¢ mic théng thusng dé chay cac
tng dung Web nén ching tbi cAn nhéc lua chon
gitta phuong phap nhan dién khuén mat Dlib
ho#c két hgp bd ba (MTCNN, FaceNet, SVC).

Dlib 13 mét thu vién manh mé véi nhiéu
chiic ning khac nhau, bao gém nhan dién khuén
mit, phat hién d6i tugng va nhiéu cong cu hoc
may khac. Dlib c6 mot cong déng ngudi dung
rong 16n va duge st dung phd bién cho nhiéu
tng dung khac nhau.

MTCNN (Multi-task Cascaded
Convolutional Networks) dugc st dung dé phat
hién khudén mit trong anh, dua ra két qua la
danh sach cac vung chtta khuoén mét cung véi
toa do cta cac diém dic trung trén khuén mét
(nhu mAt, mii, miéng). Sau khi phat hién
khuén mat, hinh anh khuén mat sé duge cét ra
va chuyén déi vé kich thuée phat hgp, FaceNet
sé tao ra cac vector dic trung cho méi khuon
mit, giip dé dang so sanh va nhan dién. SVC
(Support Vector Classification) la méot thuat
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toan phan loai, c6 thé dugc st dung dé nhan
dién khuon mat dya trén cac vector dac trung
da trich xuat ti Facenet. Khi cAn nhan dién
ngusi hoc, khuén m#t méi duge chuyén doi
thanh vector dic trung va st dung SVC dé phan
loai vA nhan dién. Su két hop bd ba nay
(MTCNN, FaceNet, SVC) gitup tidng do chinh
xac trong viéc nhan dién khudén mat, nhé vao
kha ning phat hién va trich xudt dic trung
manh mé cia MTCNN va Facenet, SVC cung
cdp mot phuong phap phan loai hiéu qua, dé
dang ap dung trén cac vector déc trung da dugc
chuén hoéa tit Facenet.

So sanh cu thé vé chét lugng gitia Dlib va
bd ba MTCNN, FaceNet, SVC thuong dua trén
cac chi s6 nhu d6 chinh x4c, d6 nhay va d6 chinh
xac trong cac bai kiém tra nhan dién khuén
mat. V& d6 chinh xac, nghién ctu cho thay
FaceNet c6 thé dat do chinh xac 1én dén 99,63%
trén bd dd liéu LFW (Labeled Faces in the Wild)
(Schroff & cs., 2015), trong khi Dlib c6 thu
nghiém trén bo dd liéu LFW dat d6 chinh xac
99,38% (Dlib, 2017). Su khac biét nay, mic di
c6 vé nho, nhung lai quan trong trong cac ting
dung yéu cau d6 chinh xac cao. Vé kha ning
phat hién khudén mit, MTCNN cho kha n#ng
phat hién khuoén mét t6t hon trong diéu kién
anh sang yéu va cac goéc do khac nhau. Vé chat
lugng nhan dién trong cac tinh hudng khé khin,
nghién citu cling cho thay ring MTCNN két hgp
v6i FaceNet c6 kha ning phan loai chinh xac
cao hon trong cac trudng hop cé6 nhiéu khuén
mit chéng chéo hoidc bi che khuét, trong khi
Dlib c6 thé gip khé khin hon trong nhiing tinh
huéng nay (Master Data Science, 2020). Naser
& cs. (2023) nghién ctiu két hgp MTCNN,
FaceNet va Support Vector Classifier (SVC) dat
do6 chinh xac 1én dén 99,5% trén cac bo dii liéu
nhu CelebA, LFW, MegaFace Challenge va
WiderFace, cho thay kha nang nhan dién khudn
mit hidu qua ngay ca khi c6 nhiéu khuén mat
chong chéo hoic bi che khuat. Nhiing con s6 nay
c6 thé thay d6i tuy vao diéu kién cu thé cua
ting bai kiém tra va bo dit litu. Tuy nhién, rd
rang rang bd ba MTCNN, FaceNet va SVC
thuong cho két qua t6t hon trong nhiéu nghién
ctiu va tng dung thuc té.
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Hinh 3. So d6 hoat dong diém danh sinh vién

Tran Hong Viét & cs. (2021) nghién ctiu st cac géc dd khac nhau, két qua cho do chinh xac
dung thuat toAn MTCNN, FaceNet, SVM dé 95,1%. Pay 1a mot nghién ciiu cé su tuong dong
nhan dién khudn mét cia cic giang vién Truong  v6i tinh hudng thu thap s6 lugng anh nhé (10
Dai hoc Kinh t& Ky thuat - Cong nghiép Ha Noai, anh) cta ching t6i. Hinh anh ngudi hoc dua vao
mobi ngudi dude thu thap 10 khuén mét tng véi hé théng nhan dang cta ching téi nhiéu trusng
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hdp dugc chup trong diéu kién cta 16p hoc,
phong tro, tai gia dinh véi anh sang khong du
tot, hay su hdp tac ctia ngudi hoc khi cung cap
dt liéu huédn luyén t¥ cic goc d0 khudn mét
khac nhau khong that tich cuc cling can dudc
tinh dén. Can ci vao nhiing phan tich, so sanh
trén, ching tdi quyét dinh lua chon bd ba
phuong phap (MTCNN, FaceNet, SVC) dé nhan
dién khu6én mat.

2.2.3. Cai dat thuat toan véi Python

Budc 1: Thu thép di liéu khubén mat

Ngudi hoc st dung chtic ning cung cap di
liéu huan luyén nhan dang, mdi ngudi hoc can
cung cidp 10 anh ctia minh cho hé théng. Hé
thong sé huéng dan ngudi hoc tu chup anh selfie
cta minh thé hién cac géc khuén mait bao gom:
gbc trén, goc dudi, goc nghiéng trai, gébc nghiéng
phai, géc chinh dién qua cac khung hinh luin
chuyén, cac diéu kién vé anh sang tot ciing dugc
khuyén cao. Két thic chiic niang cung cap 10
anh, hé théng cung cAp mdt man hinh cho phép
ngudi hoc kiém tra thd kha nang nhan dang
khu6n mit ciia minh, néu viéc nhan dang khong
thanh cong, ngudi hoc c¢6 thé cung cap lai cac
anh hudn luyén cho hé théng dé dat muc dich
nhan dang.

Buéc 2: Phat hién khuén mét st dung thuat
toan MTCNN

Két qua ctia qua trinh nay 1a mot danh sach
cac khuén mit duge nhan dang bing MTCNN.
Thuat toan MTCNN c6 thé phat hién trich xudt
nhiéu khuén mit trong anh, tuy nhién co ché&
thu thap anh nhan dang cta ching t6i chi bao
gdm mot khuén mit do ngudi hoc st dung dién
thoai chup truc tiép khuén mét cia minh nén
toc do xt 1y sé nhanh hon.

Budec 3: Tién xit Iy 4nh

Tién xt 1y anh 13 mét buéc quan trong
trong cac tac vu hoc sau, dac biét la trong nhan
dién khuoén mét. Ching téi st dung thu vién
OpenCV dé doc va thay d6i kich thuée anh. Két
qua cua buéc nay 12 mot danh sach chiia cac
anh da dugc thay déi kich thuée va chuin héa,
sin sang cho md hinh hoc sau.
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Buéc 4: St dung Facenet dé trich xuét dic
trung khuén mat

Két qua ctua buéc nay la dic trung khuén
mét duge trich xuat.

Buéc 5: Huan luyén mé hinh nhan dang si
dung thuat toan SVC

Chiing toi st dung ma sinh vién, hoc vién
lam nhén va mang cac dic trung khuén mét ctia
sinh vién cho mé hinh SVC dé thuc hién phéin
loai khuon mat dya trén cac vector déc trung.
Pé nhan dién khuén mét cia mot ngudi trong
boi canh viée kiém tra chi danh riéng cho ca
nhan dé (chi thu thap anh c6 mot ca nhan dé
trong hinh), vé ly thuyét ching ta chi cAn huin
luyén md hinh nhan dang dua trén anh cia mét
c4 nhan d6. Tuy nhién, dé cai thién hiéu qua,
ching t6i thém vao mé hinh huin luyén hinh
anh ctia mot ca nhan khéc (fake_data), diéu nay
mang lai mot s6 vu diém va khic phuc duge mét
s6 nhudc diém. Viéc c6 thém mét khuén mit
ngau nhién gitip mé hinh hoc duge cach phan
biét gitia khudn mait cia ngudi dang can nhan
dang va khuén mait khac. Diéu nay c6 thé giup
cai thién d6 chinh x4c khi mé hinh g#p nhiing
btic &nh khéng phai ctia ngudi cAn nhan dang.
Viée nay cting gidup lam giam thiéu nguy co mo
hinh chi hoc cac dic trung clia riéng ngudi can
nhan dang ma quén di cac tinh huéng khac.
Diéu nay c6 thé gitp mé hinh hoat dong t6t hon
trong thuc t&. Hon niia, khuén mat ngiu nhién
6 thé gitp mé hinh hoc duge cach nhan dién va
phan loai cac bién thé trong 4nh sang, géc chup
va cac diéu kién méi trudng khac, ti d6 lam cho
mo hinh linh hoat hon.

Két qua nhan duge cua buéc nay la file
<user_code>.pkl dé nhan dang mot sinh vién
dua trén mét anh dau vao.

Budéc 6: Nhan dang khuén mat

Viéc nhan dang khuén mit duge tién hanh
khi ngusi hoc st dung chiic nang diém danh
trén 16p, ngudi hoc bang dién thoai tu chup mot
anh chinh dién khu6én m#t cia minh ciung véi
ma hoc vién dudc glii vé may cht dé nhan dang.
May cht sau dé thuc hién cac buéc tit 1 dén 5
nhu da md ta bén trén va tra lai mot ban déc
trung tuong ing ctia hinh anh.
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Bit dau

Pang nhap

»

A

Poc cac anh hudn
luyén moé hinh

A

A

MTCNN: trich xuit khudn
mat

A

FaceNet: trich chon dac
trung

v

SVC: huén luyén mé hinh

/ Poc anh test thir nhin dang /

Y

y

SVC: kiém tra False
nhdn dang

True

Hinh 4. So d6 hoat dong sinh vién tu cung cap anh huan luyén va thit nghiém nhan dang

Két qua cta buéc nay 1a phan trim nhan
dang ding khuén mat dua vao so véi file huin
luyén SVC. Phan tram nhan dang ding khuén
mat 14 ty 1&é khuén mét duge md hinh SVC phan
loai ding 1a ngudi hoc (trong 10 anh huin luyén)
ho#c ngudi ngiu nhién (trong 10 anh huén
luyén) dugc thém vao. Vi du, v6i anh can nhan
dang, trong 20 dnh huén luyén SVC phan loai
dung 18 anh, vay ty 1é chinh xac 1a 18/20 = 90%.
Ung dung cta ching t6i 1a Gng dung diém danh
thong thudng, c6 sy giam sat cta gido vién (kha
niang gian lan thap), lai két hgp thém yéu to
thoi gian, vi tri, anh nhan dang thu thap béi
trinh duyét trén mobile bi han ché dd phan giai,

nén ching té6i dit ra yéu cau phan tram nhan
dang dung khudén mit tit 80% tré 1én dudc coi la
nhan dang ddng ngudi hoc. Ngoai ra, anh nhan
dang tuy smartphone c6 do6 phan giai khac nhau
can dugc truyén vé may chi qua dudng truyén
internet nén ching t6i diat ra mic thoi gian hiéu
qua cla viéc xt Iy nhan dang t6i da 1a 3 giay.

3. KET QUA VA THAO LUAN

Dua theo cac chiic ning va thuat giai da dé
ra, ching téi da hoan thanh xay dung phan
mém va dang duge trién khai chay thi nghiém.
Hinh 5-14 14 cic giao dién chinh ctia phadn mém.
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Thém danh sach sinh vién vao I6p hoc

L Upload list
student in
classroom

Luu y file gui di phai c6 dudi xlsx

Hinh 5. Hinh anh giao dién phAn mém chiic ning thém sinh vién ti file Excel

Quay lai trang trudc

Tao ma QR

*Thai gian ( gio | phat | gidy )

Vi tri hién tai cda ban:

Kinh dé: 105.9171276 Vi dé: 21.0358831

© biém danh binh thuging

Chon loai QR

Biém danh khuén mat

Luuy:

Khi tao ma Qr diém danh nén dat thai gian ngan hon 00:02:00 phit néu la ma Qr diém danh
binh thuéng

Néu la diém danh khuon mat nén dé thai gian dai hon

Cancel Create

Hinh 6. Hinh anh giao dién phAn mém chiic ning tao ma QR diém danh

Giang vién c¢6 thé nhanh chéng thém danh
sach sinh vién ti file Excel danh sach 16p tai tu
Website ctia Ban Quan ly Dao tao. Trong trucng
hop danh sach 16p c6 thay d6i, giang vién c6 thé
thém stia thti cong tai khoan sinh vién. D& tranh
bi trung lap, tai khoan sinh vién sé chi dudc
thém vao 16p mot 1an duy nhat, néu giang vién
x6a 16p, chi thong tin vé 16p hoc dugc x6a di, tai
khoan sinh vién dudc giit lai dé phuc vu cho viée
diém danh & nhiing 16p hoc vé sau. Bing cach
nay, dan dan chiing t6i sé tao lap dugc co s6 dit
liéu tai khoan sinh vién cua toan Hoc vién ma
khéng cAn nhiing dgt trién khai riéng.

M3 QR dugc tao ti cac thong tin vi tri gidng
vién, loai diém danh va thoi gian diém danh, né
xac dinh tinh duy nhé&t ctia mot phién diém
danh. Nguoi hoc 6 trang thai da diang nhap,
quét ma QR nay sé kich hoat chtic ning diém
danh. Néu giang vién chon ché d6 diém danh
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thudng, nguoi hoc chi cdn cung cap chit ky, néu
giang vién chon ch& d6 diém danh khuén mit,
ngudi hoc can chup anh khuén mét ctia minh dé
xéc thuc. Giang vién c6 thé thiét lap thoi gian
diém danh nhiéu hay it tiy tinh huéng va mc
d6 can thiét.

Két qua diém danh dudc ghi nhan tu dong,
gidng vién c6 thé xuit ra file Excel, tinh diém
chuyén can nhanh chéng. Giang vién ciing c6
thé diém danh tht céng cho nhiing sinh vién
gip truc tric thiét bi, ghi chd véi cic sinh vién
dudc cong diém hay pham 15i. Trong trusng hop
diém danh thudng, giang vién c6 thé d6i chidu
chit ky cta sinh vién qua cac budi. Téng thoi
gian diém danh, tinh ca tinh huéng xi ly cac
truc trac, giang vién chi mat khoang 5-7 phit
dé hoan thanh, nhu vay so véi phuong phap
truyén théng, thoi gian cling nhu céng stic dude
giam thiéu di nhiéu cho ging vién.



+ Thai gian ( gior | phat | gidy )

10:04:09

Wi tri hién tai clia ban

Kinh d§: 1059171276 Vidé: 21.0358831

Chen loai QR

© Diém danh binh thuging

Download V6 hiéu héa QR

| o Tao thanh céng md diém danh

Cancel

Create

Hinh 7. Hinh anh giao dién phAn mém chiic ning tao ma QR diém danh

Ho va tén

Dang Va Hiep

D& Phuc Lam

Ngé Van Minh

D& Purc Chign

Ta Pinh Tuan

Hoang Tung Lam

Nguyén Tién Hai

Doan Van Nghiép

Ngé Thi Hoai An

Duang Minh Hiéu

Ngay sinh

09/11/2002

09/11/2004

20/06/2003

16/10/2009

09/11/2002

16/10/2002

09/11/2003

09/11/2003

09/11/2003

09/11/2003

Ma sinh vién

651836

671598

6660555

654323

650037

6668069

6651024

6666878

6667537

Lép

KE65CNPMA

K67CNTTTC

K6G6CNTTTC

KE5CNTTC

K65CNTTA

KE65CNTTC

K6G6CNTTTC

KBGCNTTTC

K6G6CNTTTC

KOGCNTTTC

Lich sir diém danh

v

v

v

v

v

v

Hinh 8. Hinh anh giao dién phiAn mém chiic ning xem lich st diém danh

Quay lai trang trudc

Ho va tén

nguyen tien dung

hoang tung lam

ngo long vu

tran trung hieu

Hinh 9. Hinh anh giao dién phAn mém chitc ning xem chi tiét thong tin diém danh

Danh sach sinh vién da diém danh

Ngay sinh

16/10/2009

16/10/2009

16/10/2009

Ma sinh vién

653407

654501

654234

Danh sach sinh vién ving mat

Lap

Lap trinh hudng déi tugng

Lap trinh hudng déi tugng

Lap trinh hudng déi tugng

Lap trinh hudng déi tugng

56 lugng sinh vién da diém danh la 4

Biéu dd thdng ké

Thei gian

23/05/2024 09:50:48

23/05/2024 10:04:58

23/05/2024 09:58:27

23/05/2024 10:04:29

Hanh déng

Ghi chi

Ghi chii

Ghi chu

Ghi chi

Hanh déng

Xoa

Xba

Xoa

Xoa
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©ong hudn luyén i dang
i1 gt 16 khi hodn thanh

Nhan dang thanh cong D3 Buc Chién

vdi d6 chinh xac la:
90.44612295279909

Hinh 10. Hinh anh giao dién phan mém chiic ning

huin luyén mé hinh nhin dang cho ngudi hoc

Nhan dang thanh céng
Nguyén Phuong Nam vai

Bigm danh thanh céng
sinh vién Nguyén
Phuong Nam c& ma sinh
vién 6666414 khoang
céach tdi gido vién la
16.977939315590074

Nhan dang thanh céng
Pham Viét Bao Hung vé&i dé
chinh xac la:
93.20866289458725

Thoat

do chinh xac la:
85.03488974902834

Thoat

& facerscognitionuserwen spp.

Hinh 11. Hinh anh giao dién phan mém chtc nang diém danh bang khuén mat

Chtic nang huan luyén m6 hinh nhan dang
cho ngudi hoc, ngudi hoc c¢6 thé thuc hién viéc
upload anh huan luyén mé hinh & nha va tu
kiém tht nhan dang khuén mit ctia minh. Néu
lugng anh chua du vé chat va lugng, ngudi hoc
can stia d6i cho dén khi viéc nhan dang thanh
cong. Diéu nay gidp tiét kiém nhiéu thoi gian
cho giang vién.

Bang 1 ghi nhan moét s6 két qua thi nghiém
tng dung.

Trong moét s6 it tinh huéng khi ngudi hoc
dua bd dit liéu hudn luyén thiéu sang hodc kém
chat luong (do thiét bi) hodc anh nhan dang
ciing trong diéu kién tuong tu c6 thé dan téi do

930

chinh xac khong dat 90%, viéc nay cé thé thay
d6i bang cach chu déng diéu chinh chit ludgng
anh ti phia ngudi hoc. So sanh véi két qua
nghién ctiu cia nhém tac gia Tran Héng Viét &
cs. (2021), phan 16n d6 chinh x4c nhan dang
cua chiung toi dat tit 85-95%. Chung téi dang
st dung camera nhing trong trinh duyét
mobile dé thu thap anh, do dic thu trinh duyét
trén mobile, anh thu thap dudgc bi giam chat
luong, day c6 thé la 1y do do chinh xac trong
nhan dang dat dugc gidm di mot chit. Ching
t6i sé cai tién chat lugng anh thu thap bing
cach xiy dung tng dung riéng biét trén mobile
vé sau.
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Bang 1. K&t qua thit nghiém

Tiéu chi

Két qua

Tiéu chuan danh gia
diém danh thanh céng
S6 lan thir nghiém

Ty 16 thanh cong

D6 chinh xac

quan sat dwoc

Diéu kién anh sang
th&r nghiém

Anh huéng béi hanh
vi nguoi hoc

Céac trwong hop
khéng thanh céng
(3/30)

- Do chinh xac tir 80% tré 1é€n

- Khodng cach tir ngwdi hoc dén giang vién < 100m
30 1&n

27/30 (90%)

Trong 27 1an nhan dién thanh cong, d6 chinh xac dao dong tir 80% dén 95%, tuy diéu kién anh sang, thiét
bi va hanh vi ngudi hoc.

- Ban ngay

- Ban dém

- Két hop anh sang tw nhién va dén phong

Nhan dang van thanh céng khi:

- Peo kinh

- Cuw®inhe

- The lwGi

- 1 trwdng hop: Beo kinh (khéng nhan dang dworc)

- 2 trwong hop: Thiét bi ca nhan khong nhan dang, nhwng thay thé bang thiét bi clia ca nhan khéac trong
cung phong nhan dang duoc

Diém danh thanh céng D& Duc Chién

c6 ma sinh vién 654323 khoang céach
12.0521050956263 mét

Xem lich st

Hinh 12. Hinh anh giao dién phAn mém
chitc ning diém danh bang chii ky trén SignaturePad

DANH SACH CAC LGP HOC MA SINH VIEN THAM GIA

Malép hoc Tén16p hoc Nhém hoc Lich sif diém danh

LTHDTO1 Lip trinh huding 46 tuigng 3 vewvww

Hinh 13. Hinh anh giao dién phAn mém chiic nang lich st diém danh cac 16p hoc
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ATTENOANCE
s nnan

W 1 38 xéo nhan diém

«
@ 3 -
=]
Time
Status  Time created QR
Attended
Dudng Minh Hiéu
0771072024
Not Attended
: ° 15:4021
07102024 =4 Edit Profile <9

16:4613

09/10/2024

Creste/Update Images <
14:4918

®

Change Password <

o) @ R 9 g
Trang chil Lich s

Hinh 14. Hinh anh mét s6 giao dién trén mobile chitic nang phia ngudi hoc

Trong tinh huéng diém danh thudng, ngusi
hoc chi can cung c&p chit ky va théa man tiéu
chi khoang cach. Tuy nhién, véi trudng hodp
cung cap chit ky, giang vién c6 thé thuc hién d6i
chiéu dé kiém tra huy bd két qua diém danh néu
c6 gian lan xay ra. Gia tri khoang cach néu can
¢6 thé cho phép giang vién tu thiét lap dé phu
hgp véi phong hoc thuc t&

Cac giao dién tng dung trén mobile dudc
ching t6é1 x4y dung theo dang web dap tng
(responsive) cho cam giac tuong tac nhu trén
mot tng dung dién thoai di déong. Nhu dugc thay
trong hinh, SignaturePad cho phép thuc hién ky
tén rat mém mai nhu trén gidy, gidng vién cb
thé yéu cdu ngudi hoc viét ddy da ho tén vao
SignaturePad, khi d6 véi s6 lugng ky tu 16n,
ngudi hoc sé& rat khé gia mao nét chii. Co ché
chi ky trén SignaturePad nay c6 dung lugng
luu trit anh nhd, téc do nhanh, khong can huin
luyén md hinh nhan dang anh, hiéu qua xac
thuc van dam bao t6t.

So sanh gidi phap nhan dang ching toi
dua ra véi giai phap nhan dang bang cach 1ap
dat camera tai cac phong hoc. Gidi phéap cua
ching tdi duge thuc hién bang cach ghi nhan
anh tinh c6 nhuge diém khé phan biét khuon
mét gia mot cach tuyét ddi cho du c6 st dung
dén cic ky thuat phan biét anh gid cao cép.
Giai phap lap dat camera cung véi xt 1y thuat
toan nhan dang théng thuong ciing khong c6
khi n#ng phan biét dugc anh gia, giai phap
nay doi hoéi can dau tu co sé ha tang 16n,
camera can hoat dong 24/24h thu nhan anh
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lién tuc, phan tich nhiéu khuén mét trong mot
anh nén server phai lam viéc nhiéu hon. Dé
phan biét duge anh gia, t6 chtic cdn st dung
thiét bi cao caAp camera 3D héng ngoai, server
manh, cac cdong nghé nhu liveness detection
(yéu cAu ngudi dung tuong tac that), video-
based detection dé phat hién hanh vi bat
thudng, cac thiét bi, cong nghé nay cé thé
mang lai hiéu qua t6t hon, tuy nhién lugng tai
chinh cdn dau tu cho mua thiét bi, ban quyén
la kha 16n.

4. KET LUAN

Qua bai béao nay, ching t61 da dua ra dudgc
giai phap cong nghé thong tin t6i vu héa chi phi,
tan dung cac ngudn tai nguyén sin c6 dé hd trg
gidng vién, ngusi hoc trong céng tac diém danh
trén 16p. ﬁng dung tuy chua dat dugc d6 chinh
xac cao d0, tuy nhién xét tu khia canh hai hoa
nhiéu yé&u t6 nhu chi phi, kha ning trién khai,
mtic d6 nhay cam thap, mobile thu nhan hinh
anh ctia ngudi hoc khéng dong déu vé chat
lugng, c6 thé coi 1a dap tng cac yéu cau dit ra.
Trong tuong lai, ching toi sé ¢6 ging xay dung
tng dung phia nguci hoc duéi dang app mobile
hay tang s lugng anh huén luyén dé dat duge
d6 chinh xac cao hon.

Website ting dung chi yéu cau cadu hinh may
cht 8 mtic thong thudng nén c6 thé cai dat va st
dung trén may cha ctia Hoc vién Néng nghiép
Viét Nam cling nhu cta cac trudng dai hoc khac.
Ung dung hé théng diém danh nay, viéc diém
danh dudc thuc hién linh hoat véi nhiéu tinh
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hudng, giam thiéu thao tac thu cong, gia ting d6
tin cay, cho phép quan 1y nhat quén, cling tu d6
mang lai 1gi ich cho ban cht nhiém khoa, trong
tuong lai tng dung c6 thé md réng ra toan
trudng, tich hgp thém cac tinh ning méi nhu
theo d6i diém chuyén can, bao céo théng ké. Pén
nay Website dang dudc trién khai dung thu
nghiém & Khoa Coéng nghé thong tin tai dia chi:
https://edustar.com.vn/attendance

LOI CAM ON

Dé hoan thanh bai bao trén, chiing téi xin
gtii 161 cAm on t6i cic em sinh vién Khoa Céng
nghé thoéng tin bao gom D6 Dic Chién, Vii Van
Hoang da tham gia déng goép vao viéc phat trién
phan mém, ching t6i ciing xin cam on ban lanh
dao Hoc vién da tao diéu kién cho ching t6i xay
dung phin mém théng qua dé tai c6 méa s6
T2024-10-37.
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