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Tom tit: Viéc img dung cong nghé théong tin vao sé6 héa cac quy trinh nghiép vu hanh chinh trong gido duc dai hoc,
dac bzet la qud trinh diém danh déng vai tro then chot trong vzec ndng cao hzeu qua quan ly hoc vu. Tuy nhién, cac gidi
phdp s6 héa hién tai thieong vap phdi rao can én: hodc yéu cau hé thong sinh trdc hoc dat tién, hodc phu thudc qud nhiéu
vdo thiét bi di déng cd nhan ciia sinh vién. Nghién ciru nay dé xudt mot giai phap diém danh tinh gon va mang tinh thuc
tién cao, két hop vit mang tin thu déng la mé vach/QR Code trén thé sinh vién hodc Can cuée cong ddan (CCCD) cing voi
cong nghé Tri tué nhan tao (AI) tong hop giong néi. Hé thong dwoc thiét ké dé xir Iy dit liéu truc tiép tai may tinh cia giang
vién, qua dé loai bo hoan toan s phu thugc vao smartphone ciia nguoi hoc. Cac két qua thuc nghiém cho thdy hé thong
hoat déng vé ciing on dinh, dat toc dg xir Iy nhanh chéng ¢ mikc 0.2s/nguwoi voi dp chinh xdac 1én t6i 95%. Pong thoi, gidi
phap ciing nhdn dwgce nhitng danh gid rat tich cye tie phia nguwoi ding khi doi chiéu véi khung tiéu chudn chdt heong phan
mém hién dai ISO/IEC 25010.

Tir khéa: Chuyén doi s6, Piém danh tw dong, Ma OR, Tri tué nhén tao, ISO/IEC 25010.
A DIGITAL TRANSFORMATION SOLUTION FOR STUDENT ATTENDANCE

Abstract: The application of information technology to digitize administrative processes in higher education, particularly
attendance-taking, plays a key role in improving academic administration efficiency. However, current digitization solutions
often face major barriers: they either require costly biometric systems or depend too heavily on students’ personal mobile
devices. This study proposes a streamlined and highly practical attendance solution that combines passive data carriers,
namely barcodes/QR codes on student ID cards or Citizen Identification Cards (CCCD), with Artificial Intelligence (Al)-
based speech synthesis technology. The system is designed to process data directly on the lecturer’s computer, thereby
completely eliminating dependence on learners’ smartphones. Experimental results show that the system operates very
stably, achieving a fast processing speed of 0.2 seconds per person with an accuracy rate of up to 95%. In addition, the
solution received very positive user evaluations when assessed against the modern software quality standard framework

ISO/IEC 25010.
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I. PAT VAN DE

Ung dung cong nghé thong tin va chuyén déi
so trong glao duc dang la mot trong nhitng yéu cau
cap bach nham d6i moi can ban va toan dién nén
gido duc dai hoc. Viée s6 hoa cac quy trinh nghiép
vu trong nha truong 1a thyc su quan trong va vo
cung can thiét. Trong d6, mot trong nhiing yéu cau
bat budc cta hau hét cac hoc phan chinh 1a viéc
diém danh sinh vién trong mdi gid hoc. Qua trinh
diém danh nay khong chi dién ra xuyén sudt trong
ca qua trinh hoc tap ma con duoc thyc hién nghiém
ngat trong cac ky thi, cac su kién 1on cia truong.

Hién nay, hau hét cac don vi dao tao dang trién
khai kha tot qua trinh chuyén d6i s6 cho cong tac
day va hoc. Tuy nhién, viéc theo doi sy tham gia
hoc tap cua nguoi hoc cling la mot budc quan
1y quan trong khong kém va can phai duoc sb
hoa dong bo. Véi cac mo hinh diém danh truyén
thong, giang vién thuong xac nhan viéc tham du
ctia sinh vién bang hinh thtrc goi tén dya trén mot
danh sach gidy duoc cung cap boi phong dio tao,
sau d6 kiém tra di chiéu lai thong tin trén thé sinh
vién hodc can cudc cong dan. Hinh thirc nay nhin
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chung kha don gian, linh hoat, tiét kiém chi phi
va dang duoc trién khai pho bién tai hau hét cac
truong dai hoc. Tuy nhién, yéu diém 16n nhét cua
mo hinh nay 1a giang vién s€ phai thuc hién qua
nhiéu thao tac thi cong trong mot khoang thoi gian
ngén: vira doc tén, vira nhin danh sach, lai vira
phai quan sat sinh vién. Khi d6i mat véi nhiing
16p hoc ¢6 si s6 16n, hinh thirc nay to ra thiéu hiéu
qua, gay ton thoi gian va rat kho dé kiém soat triét
dé tinh trang gian 1an, hoc ho cda sinh vién.

Do d6, van dé nay hién dang 1a mot thir thach
thuc sy va thu hat duoc nhiéu sy quan tim cua
cac nha nghién ctru v6i vo sd giai phap dé xuat
khac nhau. Nhin chung, cic nd luc s6 héa qua
trinh diém danh duoc chia thanh 2 nhém chinh:
Giai phap cong nghé danh riéng cho giang vién
(teacher-side methods) va giai phap cong nghé
phan tan cho ca giang vién 1an sinh vién (teacher
and student-side methods) Nhoém glal phép thu
nhat tap trung vao viéc dé xut cac nén tang cong
nghé hd tro tryc tiép cho gidng vién, dién hinh
nhu nhan dang khudn mat, nhan dang dau van tay.
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Uu diém 16n ciia nhém nay la d& quan 1y do tap
trung quyén kiém soat vao giang vién va c6 do
tin cay rat cao. Tuy nhién, dé trién khai dugc, nha
truong can dau tu mot ngudn kinh phi khong 16
cho ha tang tinh toan, dong thoi phai d6i mat voi
cac rao can khat khe vé bao mat dir liéu sinh tric
hoc ca nhan. Nhém g1a1 phap thir hal lai hudng
to1 viéc xay du:ng phan mém yéu cau sinh vién
phai str dung thiét bi c4 nhan (thuong 1a dién thoai
thong minh) cai dat ing dung quét ma QR, NFC
hodc dinh vi GPS. Nhom nay giai quyét duoc bai
toan toc do nho viéc phan tan nhi¢ém vu diém danh
cho hang chyc sinh vién cung luc. Du vdy, vin dé
6t 161 lai nAm & viéc hé théng bi phu thudc hoan
toan vao thiét bi cua nguoi hoc, dé bi gian doan
bo1i cac yéu t6 khach quan nhu dién thoai hét pin,
xung dot hé diéu hanh, rét mang, hay rui ro sinh
vién gian 1an vi tri dinh vi.

Nham phat huy nhitng vu diém vén c6 cua
quy trinh diém danh truyén thong dong thoi khic
phuc triét dé cac han ché cua ca hai nhom cong
nghé trén, bai bdo nay trinh bay mdt gidi phap
moi, don gian nhung bam rét sat thyc tién. Giai
phap dé xuat hau nhu khong yéu cau chi phi dau
tu ha tang dat d6 hay 1am x4o tron quy trinh hoat
dong hién tai cua truong dai hoc. Theo khao sat,
hau hét cac truong déu di cap thé sinh vién co
gin ma Barcode hoic QR Code. Hon thé nita,
theo cac bao céo thong ké qudc gia, cho tdi nim
2023, Vi¢t Nam da c6 hon 83% cong dﬁn su dung
thé Can cudc cong dan (CCCD) co gan chip va
ma QR. Duya trén su pho cap Vung chéc cua cac
vat mang tin ndy, bai bao dé xuat xay dung hé
thong doc thé ty dong tai ban giang vién. Sinh
vién chi can quet thé vat Iy san c6 ma khong can
cai dat thém bat ky tmg dung di dong nao. Diém
nhan d6t phé ctia hé thong 1a viéc tich hop cong
nghé Tri tu¢ nhan tao (Al) téng hop giong noi,
cho phép tu dong phat am rd rang ho tén sinh
vién ngay khoanh khic quet thé. Diéu nay giup
giang vién hoan toan ranh tay, ranh mét dé tap
trung 100% vao viéc quan sat 16p hoc, dong thoi
sinh ra hiéu tmg “giam sat chéo” tir nhitng sinh
vién xung quanh, lam giam thiéu t6i da tinh trang
diém danh ho.

Phan tiép theo cua bai béo s& thao ludn mot s
cong viée lién quan. Trong phan 3, ching toi s&
cung cép kién tric tong thé va giai thich chi tiét
cach hé thong hoat dong. Cac két qua thuc nghiém
va danh gia thao luan duoc trinh bay trong phan 4.
Bai bao s& két thuc véi phan két luan.
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II. NQI DUNG NGHIEN CUU

2.1. Cac nghién ctru lién quan

D3 c6 rt nhiéu nghién ctru vé viée phat trién
mot giai phap sd hoa cho qua trinh diém danh
sinh vién. Hau hét trong s6 d6 duoc chia thanh hai
nhom chinh: gidi phdp danh cho gidng vién va giai
phép danh cho ca giang vién va sinh vién. Trong
phan nay, chung t6i s& trinh bay ngin gon dén mot
sO gidi phap ndi bat cia cac nhom nay

Céc giai phap thudc nhom thir nhét thudng tap
trung dé xudt tmg dung cong nghé nham hd tro
phia gidng vién, sinh vién khéng cﬁn phai trién
khai hay cai dit bat cu mot phan mém gi. Mot sb
nghlen clru, da d& xuit cic giai phap diém danh
va kiém soat truy cdp thong minh sir dung cong
nghé nhan dang dau van tay. Vi dac diém sinh hoc
1a duy nhét, nén viéc ung dung dic tinh sinh tric
hoc nay trong viéc dinh danh c¢6 do chinh xac rat
cao, giam thiéu tdi da viéc gian 1an cua sinh vién.
Twong tu, Xiao va dong nghiép da dé xuit mot
giai phap str dung mang no-ron nhan dang khuon
mat. Rekha cling dé xuit mdt mo hinh tuong tu,
nhung st dung cong ngh¢ nhan dang khudén mat
dua trén dac trung Eigenface. Kamaraju va cong
su lai di theo mot hudng tiép can khac dua trén
cong nghé sinh tric hoc Zigbee dé tiét kiém thoi
gian nhan dién sinh vién. Céc két qua thir nghiém
chung minh tinh kha thi ctia viéc xdc minh nguoi
ding lién tuc gan nhu theo thoi gian thyc.

V6i su bung nd cia dién thoai thong minh, cac
md hinh giai phap cong nghé di chuyén hudng
manh m¢, dac bi€t 1a nhém gidi phdp tha hai
hudng téi viéc xay dung ung dung dién thoai cho
ca hai dbi tuong. Diéu nay sé& gitip phan tan nhiém
vu diém danh vé phla sinh vién thay vi tap trung
ap luc len mot thiét bi cua giang vién. Mot s6 cong
nghé ndi bat dugc ing dung cho cac giai phap nay
bao gém: QR Code, NFC, GPS, BLE,... Maciel
va Pereira di dé xuit mot hé théng diém danh
thong minh str dung mi QR dé xac thyc an toan.
Sinh vién s& dugc cung cap mot ing dung riéng
cai trén dién thoai thong minh dé quét ma QR do
giang vién hién thi, sau d6 hé thong s& ty dong
ghi nhan sy c6 mat. Imanullah va Reswan cai
tién thém bang cach dé xuit mot hé thong cham
cong st dung md QR ngau nhién lam mat khau
mot 1an (OTP) dé ting cudng muc do bao mat.
Mohammed va ddng nghiép tiép tuc ning cép 1én
mi QR dong (Animated QR) nhim chéng gian
lan, béng cach tao ra hai md QR moi gidy dé dam
bdo chi c6 ma QR hién tai va hop 1¢ madi duoc
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nhan dang. Chiang va dong nghiép da gidi thiéu
mot hé théng theo ddi diém danh trén Android két
hop dinh vi toan cau (GPS) va giao tiép tam gan
(NFC). Mot hé théng khac dugc phat trién cho
phép sinh vién ding ky diém danh sir dung dén
hiéu BLE (Bluetooth Low Energy) nham ngin
chdn sinh vién gian 1an khoang cach vét 1y tai thoi
diém dang ky.

V6i mdi nhom phuong phap déu ton tai cac
uru va nhuoc diém dan xen. Giai phap dé xuat cia
chung t6i s& tan dung nhimg wu diém cdt 15i nhét
clia ¢4 hai nhom trén: tap trung phat trién ha tang
phin mém ving chic tai may tinh giang vién,
nhung lai tdn dung vat mang tin ré tién, vat 1y (thé
nhya sinh vién, thé CCCD) san c6 cua sinh vién, tir
d6 giam thiéu hoan toan rii ro tir cac yéu t6 khach
quan nhu dién thoai hét pin, xung dot hé diéu hanh,
r6t mang 4G hay sao chép gia mao ma QR 4o.

2.2. Hé thong dwoc dé xuat

Hé théng dé xuét thudc nhom giai phap thir
nhét, tap trung phat trién nén ting cong nghé phia
giang vién. Kién trac chinh ctia hé thong bao gdm
4 module cot 13i:

1. Mo-dun dau doc: Pé diém danh, sinh
vién sé& tryc tiép s dung thé sinh vién ¢ chira
mi vach, QR Code (hodc thé CCCD néu quén
thé sinh vién) dé quét qua mot dau doc ma vach
chuyén dung két ndi véi may tinh giang vién. May
quét nay hoat dong nhu mot thiét bi gia 1ap ban
phim (HID), truyén lap tic chudi ky tu dinh danh
v6i toc do tinh bang mili-gidy vao module reader
dé day xudng CSDL va ghi nhéan thoi gian quét
(timestamp) cua sinh vién.

2. Mo-dun AI: Pugc lién két chat ché vai
Module reader, dong vai tro “trai tim” nhan dang
va xudng tén sinh vién dyua trén ma vira quét duogc.
Bing cach tmg dung mé hinh tong hop giong noi

hoc may (Text-to-Speech), Al doc to ho tén nguoi
hoc. Piém dic biét 1a module nay su dung co ché xur
Iy hang doi bat ddng bo (Asynchronous Queueing):
trong khi luéng 4m thanh dang phat tén mot sinh
vién, may quét vat 1y van tiép tuc doc va luu trir cac
sinh vién quét tiép theo vao hé théng dém, dam bao
khong c6 bat ky hién tugng “nghén c6 chai” hay
gian doan toc do quét ndo xay ra.

3. Mo-dun giam sat: Mot giao dién quéan ly
trc quan gitp giang vién dé dang quan sat va
kiém soat toan bo qua trinh diém danh ma khong
can phai cang mét do danh sach. Hé thong tu dong
phan loai danh sach sinh vién c6 ma_it/véng mat dé
thong ké, trich xuét bao céo.

4. Mé-dun tich hop: Cung cip cac giao thirc
két ndi mo, cho phép ddng bo hoa dir lidu diém
danh theo thoi gian thyc (real-time) véi cac cong
thong tin hoc vu hién tai (LMS/ERP) cua truong
dai hoc thong qua hé thong REST API an toan.

2.3. Két qua thwe nghiém va danh gia

Trong giai doan thir nghiém va danh gia két
qua, giai phap dé xuat duoc do luong mirc do hiéu
qué dua trén bo tiéu chuan chit luong phan mém
hién dai va toan dién nhét hién nay: tiéu chuén
ISO/IEC 25010. Thay vi su dung bd chuin cfi,
ISO 25010 cho phép chiing t61 danh gia chinh xac
cac dic tinh tdi quan trong ciia hé thong bao gom:
su phu hop chtrc nang, hiéu suit hoat dong, tinh
kha dung, d¢ tin cdy va muc do bao mat.

Dé d4nh gia tinh kha dung va sy hai long, bai
bao thuc hién phuong phap khao sat nguoi dung
thong qua thang do Likert v&i 5 muc do (1 biéu
thi “hoan toan déng v, dén 5 biéu thi “hoan toan
khong ddng ). Déi tugng tham gia khao sat vo
cung da dang, bao gdm 10 giang vién va 100 sinh
vién. Két qua khao sat dugc thu thap, kiém dinh
va tong hop chi tiét trong Bang 1.

Bang 1. Mirc d hai long theo tiéu chuin ISO/IEC 25010

Cau héi Mean (X Standard Deviation Satisfaction rate
(SD)

C;ac tl}’lh néang chAlnh cua hé thong dap ting 195 0.45 9%

day du yéu cau cong viéc.

Céc chirc nang duogc to chirc hop 1y va dé .

tim kidm. 1.30 0.50 90%

Hé thong giup tiét kiém thoi gian hon so .

véi cac phuong phap truyén thong. LIS 0.35 95%

Téc do xtr 1y (quét ma va doc AI) khong .

gy 6 tré kho chiu. 1.40 0.60 88%
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Hé théng dam bao an toan dir liéu ca nhan o
nguoi dung, khong phu thudc di dong. 120 040 4%
He;A thongkco cac Phuong thirc bao mat va 135 0.55 29%
phan quyén hop 1y.

H@ tll.ong’hogt dong 6n d;lnh,‘ hau nl,uI khong 195 0.42 92%
6 101 phat sinh trong qua trinh quét.

Q1a0:dlgp hé thong duoc thiét ké than thién 130 0.48 91%
va dé hiéu.

Bén canh cac danh gia dinh tinh, dé minh
ching cho hiéu sudt vuot troi mot cach dinh
luong, phuong phap dé xuit di dugc dua vao
thue nghiém dé doi chiéu tryc tiép voi hang loat
cong nghé phod bién khac nhu: nhan dang khuon

mit, van tay, két hop GPS/NFC va ca tin hiéu
Bluetooth dinh vi beacon. Cau hinh phan cing tdi
thiéu duoc trién khai dong bd cho moi hé thong
duoc mo ta ¢ Bang 2.

Bang 2. Céu hinh phén cirng

Phwong phap Phin cirng may chii / PC Giang vién Phin cing khac
Phuong phap dé xuat |1 Server: 8GB RAM, 100GB SSD, 4| May doc ma vach/QRCode,
CPU 2.5GHz Laptop GV
GPS va NFC 1 Server: 8GB RAM, 100GB SSD, 4 Smartphone sinh vién
CPU 2.5GHz
Nhéan dang khuén mat | 1 Server: 8GB RAM, 100GB SSD, 4 Camera IP, Laptop GV
CPU 2.5GHz
Nhén dang dau van tay | 1 Server: 8GB RAM, 100GB SSD, 4| May doc van tay chuyén dung
CPU 2.5GHz
Bluetooth 1 Server: 8GB RAM, 100GB SSD, 4| Smartphone cua SV, Laptop GV
CPU 2.5GHz

Chung t6i tién hanh thyc nghiém quy moé nho
trén tap mau gom 50 sinh vién. Két qua chi so thoi
gian va do chinh xac cua mo hinh d¢ xuat khi doi

trong voi cac nén tang khac duoc minh hoa chi
tiét trong Bang 3.

Bang 3. Két qué thwe nghiém ciia cac phwong phap khac nhau

Phwong phap Thoi gian diém danh trung binh | Ty 1é chinh xac
Phuong phap dé xuat 0.2s 95.0%
GPS va NFC 0.4s 90.0%
Nhéan dang khuén mat 0.3s 95.0%
Nhan dang diu vén tay 0.6s 92.6%
Bluetooth 0.4s 73.5%

Céc s6 liéu nay phan anh mot thyuc té vo cing
1d rét: Phuong phap dé xuat dat toc do 1y tuong
0.2s, dugc do luong tir khi ma thé ludt qua cam
bién cho dén khi HTTP tra vé xac nhan, hoan toan
doc lap voi khoang thoi gian Al dang xu ly phat
giong ndi ¢ ludng sau. Viéc xuat hién 5% ty 1¢ 156
(khoang 2-3 ngudi) khong xudt phat tir phan mém
ma hoan toan do hao mon véat ly nhu thé bi mo
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nhoe ma vach, bi l6a dudi anh dén phan quang, va
thuong dugc khic phuc nhanh chéng bang cach
ddi goc quét.

I11. KET LUAN

Hi¢n nay, da co rat nhiéu nd luc nghién cuu
duoc thuc hién dé giai quyét bai toan theo ddi
diém danh, tuy nhién hau hét cic phuong phap
déu di kém nhing danh d6i vé chi phi trang thiét
bi dit do hoac mang rui ro 16n khi phu thudc vao
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tinh twong thich trén hé diéu hanh di dong c4 nhan
cua sinh vién. T nhitng thyc trang do, bai bao
nay da tap trung nghién ctru va phat trién thanh
cong mot hé théng theo doi diém danh ty dong
tinh gon, c6 tiém nang rat 16n va dat duoc muc
tiéu t6i thiéu hoa chi phi nhung tdi da hoéa hiéu
suat thoi gian thyc.

Cac dong gop chinh cta bai bao nay co thé
duoc tom tit nhu sau:

(i) Phat trién thanh cong mot hé thong diém danh
tw dong tinh gon, tai sir dung hiéu qua ha tang dinh
danh khéng 16 sin c6 cua qubc gia (ma vach the
sinh vién, the Can cude cong dan gan QR Code).

(ii) Khic phyc triét dé diém yéu cua cac giai
phéap phu thudc vao dién thoai thong minh (hét
pin, khong tuong thich i0S/Android) va né tranh
hoan toan rao can chi phi khong 16 cta thiét bi
sinh trac hoc chuyén dung.

(ii1) Bua ra md hinh tién phong v cung nhan
van trong viéc 16ng ghép cong nghé Al am thanh
vao moi truong 16p hoc, vira gitp gidi phong ap
luc thi giac cho doi ngli gidng vién, vira khéo 1éo
tao ra hi¢u ing gidm sat chéo tu tap thé sinh vién,
triét tiéu dang ké van nan diém danh ho.

Trong tuong lai, dé hé thdng tr& nén hoan
hao va bat kha xdm pham hon trudc cac rii ro
gian 1an, phuong huéng nghién ciru tiép theo s&
tap trung vao viéc ap dung cong nghé tao ma QR
dong (Animated QR) sinh ra theo thoi gian thuc
hodc Double QR Code. Hon thé nita, kha niang
lién thong API ctia hé théng hoan toan c6 thé dugc
nhan ban, tich hop va phat trién sau hon, huéng
dén phuc vu cho mot hé sinh thai Khuon vién Dai
hoc Thong minh (Smart Campus) toan dién trén
moi phuong dién.
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