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TOM TAT

Hién nay, trong qua trinh dao tao nghé dién tai cac co s gido duc néi chung va Truding Cao dang cdng nghé
Ha Tinh ndi riéng song song v6i phuang thiic truyén thong la sinh vién dugc dau ndi trén cac véi cic thiét bi that
thi cdn st dung thém céc phan mém mé phéng s6 hoa dé gidp nguoi hoc thudn Igi han trong viéc tim hiéu cach
thiic hoat dong cla thiét bi va nguyén Iy hoat dong mach dién. Tuy nhién thuc té la trén thi trudng chua c6 mot
san pham nao c6 thé dap ting dugc yéu cau vira c6 thé déu ndi truc ti€p tao nén mach dién vira ¢4 thé giam sat,
md phdng tao 16i ngay trén thiét bi d6. DE gidi quyét thiéu sot do, hé théng gidm st va tao su ¢d trén thiét by
thuc hanh nghé dién ap dung cong nghé Internet of Things (loT) va tri tué nhén tao (Al) ra di nhdm muc dich
tich hgp cac thiét bi truyén thong vdi cong nghé md phdng hién dai. Hé thong nay st dung cdng nghé nhu
Internet of Things (IoT) va Tri tué nhan tao (Al) dé thuc hién giam sét lién tuc gidp cho nqudi day kiém tra mach
dién ddu ndi cia sinh mt cach truc quan ciing nhu tao cac 16i nhan tao trén thiét bi gitip nguai hoc ¢ thé lam
quen va luyén tap ky nang tim va khac phuc nhiing 16i d6. Trong bai bao nay chiing tdi trinh bay y tudng ciing
nhu qua trinh xay dung nén md hinh nay, néu rd nhiing két qua tich cuc thu dugc khi st dung m hinh nay vao
qua trinh dao tao nghé thuc tién.

Tirkhoa: Internet of Things (loT), Artificial intelligent (Al), md phong, ddnh pan.
ABSTRACT

Currently, in the process of electrical vocational training at educational institutions in general, and
specifically at the Ha Tinh College of Technology, alongside the traditional method of connecting students with
real devices, digital simulation software is also utilized. They aid learners in better understanding the operations
of devices and the principles of electrical circuitry. However, in reality, there is curently no product on the market
that can meet the requirement of both directly connecting to form an electrical circuit and simultaneously
monitoring, simulating, and creating faults on that device. To address this shortfall, a monitoring and fault
generation system has been developed for practical training devices, employing Internet of Things (loT) and
Artificial Intelligence (Al) with the aim of integrating traditional devices with modern simulation teachnology.
This system utilizes technologies such as the Internet of Things and Artificial Intelligence to conduct continuous
monitoring, assisting instructors in visually inspecting the circuit connections of students as well as creating
artificial faults on devices. This helps learners familiarize themselves with and practice the skills of identifying
and rectifying those faults. In this article, we present the idea as well as the process of constructing this model,
outlining the positive results obtained when using this model in practical vocational training.

Keywords: Internet of Things (loT), Artificial intelligent (Al), simulation, fault testing.
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1.GIGI THIEU

Cubc cach mang cong nghiép 4.0
da va dang lam thay d6i cudc séng &
tat ca cac linh vuc va gido duc nghé
nghiép cling khong phai la ngoai lé.
Chung ta thudng noéi vé cong nghé
4.0, Internet of Things (loT), tri tué
nhan tao (Al), chuyén d&i s6 va cac xu
huéng tuong tu, nhung cau héi dat
ra la lam thé nao d€ ap dung nhiing
cdng nghé dé vao linh vuc dao tao
nghé hiéu qua ma cu thé & day la dao
tao nghé dién? Thuc té& trén thi
trudng hién nay da cé nhiéu phan
mém mo phong céc thiét bi dién va
mach dau néi phuc vu muc dich gido
duc nhdm dap Ung nhu cau chuyén
déi s6 va bat kip xu hudng cda thai
dai. Tuy nhién gia thanh nhirng phan
mém do6 con cao nén chua phu hgp
vGi phan I6n cac truong gido duc
nghé nghiép trong ca nudc. Ngoaira,
khi ngudi hoc st dung nhiing phan
mém mo phdng dé hoc thi sé cé it
thai gian lam viéc véi thiét bi thuc
dan dén tinh trang ngudi hoc bd ngé
khi chuyén tir méi trudng 3o sang
thuc té. Chinh vi vay ma nhu cau vé
ché tao mét mé hinh két hgp thiét bi
thuc va mé phdng cé kha nang két
néi wifi gitp don gian héa qua trinh
kiém tra, nang cao ky ning thuc
hanh cho ngudi hoc tré nén cap
thiét. Muc tiéu chinh ctia nghién cdu
nay la ché tao mét mo hinh kha nang
két ndi hé théng loT gitp ngudi hoc
vlia c6 thé dau néi mach dién theo
yéu cau vira 6 thé giup gido vién dé
dang giam sat kiém tra dung sai ciing
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nhu tao ra cac sy ¢6 nhan tao dé gitup ngudi hoc rén luyén
ky nang tim 16i va khac phuc su c8. Ngoai hai chiic nang trén,
mé hinh do nhém téac gia xay dung con ap dung cong nghé
nhan dién khuén mat gitp nguoi day giam sat hiéu qua qua
trinh hoc, kiém tra va thi cr ciia ngudi hoc muc dich 1a dé
nang cao két qua danh gia chat lugng ngudi hoc cling nhu
phu hgp véi xu thé s6 hda trong cdng tac dao tao nghé.
2. GIAM SAT VA TAO SU CO AP DUNG CONG NGHE
INTERNET OF THINGS
2.1. Gi6i thiéu vé cdng nghé Internet of Things

Coéng nghé Internet of Things (IoT) la mot xu hudng hién
dai dang thay d&i cach chuing ta tuang tac vai thé gigi xung
quanh, ti khéng gian gia dinh dén moi trudng lam viéc va
céng nghiép. loT dé cap dén viéc két néi va truyén théng
gilta cac d6i tugng va thiét bi thong qua internet, cho phép
chuing tuong tac va chia sé dit liéu ma khong can su can
thiép truc ti€ép clia con ngudi. loT cho phép két noi gilra cac
doi tugng vat ly, ti dién thoai, may tinh dén cac thiét bi
thong minh nhu cdm bién, may giat, xe 6 té va nhiéu hon
nira. Thiét bi loT cé kha néng thu thap, truyén tai va chia sé
di liéu ma khéng can su can thiép truc ti€p clia con ngudgi.
Diéu nay tao ra mét méi trudng thong tin tu déng valién tuc.
Su két hop gilra cdm bién va thiét bi théng minh gitp loT
theo déi va kiém soat nhiéu yéu t6, ti mai trudng dén suic
khde va tham chi la van chuyén. Cong nghé loT khéng chi
md& ra canh ctra cho su két ndi théng minh ma con dinh hinh
lai cdch ching ta tuong tac vai thé gidi xung quanh, tao ra
nhiing tién ich va tiém ndng quan trong cho sy phat trién
bén ving va hiéu suat trong nhiéu linh vuc khac nhau.
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Hinh 1. Cau trdc mé hinh giao thiic MQTT st dung trong loT

Vé&i nhiing uu diém ndi bat d6, nhém téc giad da quyét
dinh 4p dung céng nghé loT lam cdng nghé c6t 16i dé ché
tao mo hinh. M&i mét hé théng loT can c6 mét giao thiic dé
két néi cac thiét bi lai v6i nhau. D& phu hgp cho hé théng,
nhom tac gia sir dung giao thiic két néi ma da phan cac nén
tdng loT dang si dung dé la MQTT (Message Queue
Telemetry Transport) (hinh 1). Giao thiic MQTT la mét giao
thic truyén théng nhi phan vé clng nhe, dugc thiét ké dé
truyén thoéng gilra cac thiét bi cé bang thong han ché va c6
thé hoat dong trong méi trudng mang khéng én dinh,
khong c6 nhiéu chi phi dau tu cho qua trinh truyén thong.

4 | Tap chi Khoa hoc va (ong nghé Trudng Dai hoc Cong nghiép Ha Noi

Diéu nay lam cho né phl hgp cho cac ting dung loT nai tai
nguyén han ché la mot van dé. MQTT sir dung mé hinh phat
tan tin nhan (publish-subscribe), trong d6 cac thiét bi c6 thé
dang ky dé nhan théng diép tu cac thiét bi khac. Diéu nay
gilp gidm do tré va tang tinh linh hoat trong viéc giao tiép
gilta cac thiét bj.
2.2. Qua trinh xay dung mo hinh

D& thay thé cac khi cu dién truyén théng dugc sir dung
trong dao tao nghé dién nhu: Céng tac to, ap td6 mat, nut
nhdn, dén tin hiéu, ro le nhiét, ro le trung gian, ra le thoi
gian... nhom tac gia dua ra gidi phap strdung cac khi cu dién
nay két hgp véi mot loai vi diéu khién cé kha nang két néi
wifi dé tich hgp vao hé théng loT, vi diéu khién lya chon la
ESP32 (hinh 2). Chip ESP32 cla Espressif Systems cé nhiéu
uu diém dang cha y va la mét trong nhiing vi diéu khién phé
bién trong cac ing dung loT va nhung. Vi diéu khién ESP32
hé tro két ndi Wifi, Bluetooth, co kién trdc da 16i, tich hop
nhiéu chtic nang, c6 bd nhd flash 16n, 6 thé 1ap trinh duoc
bing nhiéu ngdn ngl khac nhau, chi phi thap va c6 mét
cdng déng nguadi dung I6n.
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Dé& ché tao san pham, budc dau tién nhom tac gia thiét
ké va ché tao phan ciing v&i mach in tich hgp dé két hap vi
diéu khién ESP32 va khi cu dién véi nhau. Qua trinh thiét ké
st dung céc ngd ra ra le dé dong cét cac tiép diém nham
muc dich tao 16i nhan tao cling nhu st dung chiic nang doc
va phat PWM dé giam sat mach dau néi.

Budc thu hai, nhom tac gid xay dung mot MQTT Broker
(Server) cho hé théng loT. Broker nay phai dam bao vira cé
thé két ndi khong gidi han vaéi cac thiét bi (Client) vSi nhau
vira c6 thé c6 tinh chat bdo mat cao. Nhém tac gia st dung
ma ngudén m& Mosca dé viét chuong trinh cho Broker.

Budc thu ba, nhom tac gid xdy dung mot webserver véi
giao dién ngudi dung dé két ndi véi cac thiét bitrén mé hinh,
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Iuu trit dir liéu, thuc hién viéc gidm sat, diéu khién. Do cé
nhiéu thiét bi khac nhau két ndi webserver nén can thiét
phai cé su phan biét gilta cac thiét bi (device) vSi nhau dé
tranh viéc diéu khién va giam sat sai thiét bi. Chinh vi vay,
phai dinh danh cac thiét bi trudc khi két ndi véi Server. DGi
v6i mbi thiét bi sé dugc xac dinh bai 3 thudc tinh: Tén thiét
bi, chting loai, ma s6 (hinh 3).

Thém device_ list

Tén thiét bi: Ap t6 mat

Chuing loai:

Ma s6:

Hinh 3. Dinh danh thiét bi trén Web server

Sau khi dinh danh céc thiét bi thi server sé tao ra danh
sach cac thiét bi dugc sir dung trong bai thuc hanh cu thé
(khéng gi6i han s6 lugng thiét bi) (hinh 4).

@ admin|Ding xuéit

TRUONG CAO DANG CONG NGHE HA TiNH

Trang chu M6 hinh 1 M6 hinh 2 M6 hinh 3 M6 hinh 4 M6 hinh 5 M6 hinh 6

1.Tim kiém sinh vién da thi

2.Lwa chon thiét bi cho mé hinh

g tim kié

Tén thiét bi Ching loai
1 Ro le trung gian (] 00001 o
2 Ro le trung gian TG 00002 [}
3 Ro le trung gian 6 00003 i}
4 Ro le nhiét RLN 00001 [i]
5 Ro le nhigt RLN 00002 [i]
Chon mé hinh cén uu v _
Hinh 4. Danh sach cac thiét bi sau khi dinh danh
)

Hinh 5. Module cng tac to gén mach diéu khién
Budc cudi cing, nhdm tac gia thiét ké vé dung mach in
va khung gan thiét bi. San phdm cudi cung chung téi tao
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phai dam bao tinh thdm my, dap Ging dugc nhirng yéu cau
vé mat ky thuat ma ban dau nhém ching t6i da dé ra
(hinh 5).

2.3. Xay dung chiic néng tao su ¢ cho thiét bi

Trong qua trinh giang day nghé dién, nhém tac gia nhan
thay ky ndng tim 16i va khac phuc 16i trong qua trinh dau ngi
mach dién cuta sinh vién dang con han ché, nguyén nhan
phan 16n dén tu viéc cac thiét bi it khi gap 16i tu nhién, dé
khac phuc van dé do can tich hgp chiic nang tao su c6 nhan
tao trén thiét bi ting dung cong nghé loT.

D& thuc hién dugc y tudng nay, dau tién can két ndi cac
khi cu dién liét k& & trén vdi mach in chia vi diéu khién
ESP32, sau d6 két ndi ESP32 véi webserver qua giao thiic
MQTT. TU webserver gido vién sé thuc hién tao cac su cé
nhan tao bang cach déng cat cac ro le ngat két nGi chan cdm
v6i thiét bi thuc

Cac tin hiéu diéu khién cua cac thiét bi dugc liét ké &
bang 1.

Bang 1. Cac tin hiéu diéu khién cla cac thiét bj

STT | Ténthiéthi | Ching | S6 chan Ghi chu
loai | diéukhién
3 tiép diém chinh, 2 tiép
1 |Congticto T 6 diém phu, 1trang théi
cudn day
y |Apromats gy 3| 3tiép diém chinh
pha
3 |Rolenhiet | RLN g |3 Uepdiem chinh, 2 tiép
diém phu
4 | Nitnhan N | t€pdiémthutng déng,
1tiép diém thudng mé
5 | Deéntin hiéu D 1 1trang thdi
1tiép diém thudng ddng,
6 Ri(;Ine trung 1G 3 1 tiép diém thuong mé, 1
g trang théi cudn day

Qua trinh diéu khién dén ting thiét bi dugc thuc hién
bang cach két hgp cha dé (Topic) va néi dung (paylaod)
trong cac thong diép (Message) gui ti server xudng:

Topic = “chiing loai” +'mé s8”+ “tin hiéu diéu khién”

Vidu: CTT 00001 Tiép diém chinh 1

payload = ON/OFF

ON-Tao su c6

OFF- Duing tao su c6

So d6 diéu khién ctia hé théng nhu dugc thé hién trén
hinh 6.

Gido vién thuc hién tao 16i nhan tao trén trén may tinh
server, ngudi hoc dugc thong bao c6 16i & mach dién dang
thuc hanh va yéu ciu kiém tra mach dién dé6. Théng qua qua
trinh ndy ngudi hoc sé thuc hién kiém tra, do ludng dé xac
dinh 16i va tim cach khac phuc 16i d6. Quy trinh tao su c¢é nhu
thé hién trén hinh 7.
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CTT 00002
Device

Web server
data block
Maqtt broker

D 00001
Device

D 00002
Device

RLN 00001

Device

Hinh 6. So @6 nguyén Iy diéu khién sy c6

©3ng nhap

Lua chon thiét
bj cho mé hinh

h 4

Lya chon md
hinh

l

Lyra chon thiét
bi diéu khién

L

Lya chon tin
hiéu diéu khién

DUNG PIEU
KHIEN sU cO

Hinh 7. Quy trinh diéu khién thiét bi khi tao s 6

Gigo vién tao su s 1

1

| Ngusi hoc kiém tra, do mach I

Ngudi hoc xac
nhan sy cd

VES

| Gido vién tao sy cd 2 I

| Ngusi hoc ki€m tra, do mach I

NO Ngudi hoc xac

nhan su cd

[ ves

Gido vién tao sy cd n

Hinh 8. Quy trinh ki€m tra tao su ¢d cho ngudi hoc

6 | Tap chi Khoa hoc va (ong nghé Trudng Dai hoc Cng nghiép Ha Noi

Qua trinh thuc hién kiém tra, do mach dé xac dinh 16i
dugc sinh vién thuc hién va bao cao két qua dé cho gido
vién. K&t qua chi dang khi 16i ctia ngudi hoc xéac dinh va 16i
cla gido vién tao ra trén webserver trung khép véi nhau.
Quy trinh kiém tra tao su c6 cho hoc sinh dugc thuc hién
theo trinh ty cac budc nhu trén hinh 8.

2.4, Xay dung chiic ndng giam sat mach dién dau ndi

Ngoai chiic nang tao su ¢ nhan tao, nhém téac gia ciing
tich hgp thém chiic nang giam sat dau néi mach dién. Quy
trinh trudc day, ngudi hoc dau néi mach dién dén khi nao
dau néi xong thi théng bao cho gido vién kiém tra. Khi kiém
tra xong mai cho phép cdp ngudn van hanh. Quy trinh dé
néu nhu mét I8p cé nhiéu sinh vién cling thuc hanh mot ldac
gido vién sé rat mat thaoi gian, nhiéu budc thuc hién dé dan
dén sai sét. Y tudng clla nhom téc gid la xay dung chic nang
sao cho khi ngudi hoc dau néi mach dién thi sé cé két qua
dung hoac sai tu dong dua két qua vé cho gido vién, qua dé
giup gido vién giam sat qua trinh thuc hanh déng thaoi va
theo thoi gian thuc

\
Y ow  Duty=255
33V
t
ov >
A
Duty = 127
33V
HREREREEEX
oV . >
A
Duty = 64
33V
1
ov >
A
Duty =0
33V
t
oV >

Hinh 9. D thi dd rong xung vdi cac gid tri Duty khac nhau

DPé thuc hién dugc viéc gidm sat, nhém tac gia dua ra giai
phap st dung chic nang phat xung PWM (Pluse Width
Modulation) ctia ESP32. Xung PWM dugc thiét lap véi cac
tham s6 nhu sau:

-Tan s6 (Frequency)

- Do phan gidi (Resolution): 8 bit

- D6 rong xung (Duty): 50%

Giai phap nhu sau: Mi chan ctia khi cu dién sé tuong Ung
v3i mét chan 1/0 cua vi diéu khién ESP32. Méi chan 1/0 nhu
vay c6 thé sé phat mot xung véi tan sé ¢6 dinh hodc nhan
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xung. Khi két néi hai thiét bi véi nhau, xung phat ra tir chan
/0O chia vi diéu khién nay sé& di vao chan I/0 nhan xung cda vi
diéu khién kia. D€ phan biét dugc cac xung thi nhom tac gia
sé do chu ky ctia xung phat ra dugc dem so sanh véi chu ky
tuang Ung véi chan can dau, néu bang nhau thi xac nhan
d&u dung, néu khéng bang nhau thi ddu chua dung. Dé tinh
dugc chu ky xung, nhém tac gia sir dung ham ngat, khi cé
canh xung lén chuang trinh sé nhay dén ham ngat thuc hién
viéc dém thai gian. K&t qua tra vé sé la thai gian gilta hai
canh |én clia xung tuc chinh la chu ky ctia xung dé (hinh 9).
Quy trinh thuc hién dé gidm sat mach dién nhu thé hién

trén hinh 10.

Lwa chon mach dién

Céc duong dén trén so do C6 dwdng ddn mau dé
chuyén mau dé trén xanh
( end )

Hinh 10. Quy trinh thuc hién gidm st mach dién

Khi cédc chan cuda thiét bi nay két n6i véi thiét bi kia dau
dung nhu so d6 thi mach sé gui tin tin nhan xac nhan web
server, khi nhan dugc tin nhan web server sé chuyén mau dé
tuong Ung vai két ndi 6 sdn trén giao dién dé xac nhan
(hinh 11).

L1
L2
|
F2ﬂ
F1 9),9\9}
B
Q1 \ -\ az}..\..{ S3E 7‘
§1- 01} S2[-- Q2 \ F3p---

o1|:;:| P1®) az|'_‘;:] Y@ P

Mach dién khi khong nhan dugc tin hiéu dau noi
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L1

L3

b3
X

3
o

F3 3o

} S3[E--

§1[-- Q1\ S2[- Q2 \ F3 -

Mach dién nhén tin hiéu dau ndi tir thiét bi cong tdc to F1, Q1

Hinh 11. Mach dién khi khong nhén dugc tin hiéu ddu ndi va nhan dugc tin
hiéu dau noi

M6t mach dién dugc ddu néi dang khi tat ca cac dudng
d&u ndi trén mach déu chuyén ti mau xanh sang mau da.
Néu c6 bat ky vi tri dau nao con sai thi tai diém do6 van gil
nguyén mau xanh. Ngudi day cé thé xac dinh dugc mach
d&u dung hay sai va vi tri sai néu c6, diéu nay lam giam thiéu
thai gian kiém tra mach khi ngudi hoc hoan thanh qua trinh
dau noi.

3.NHAN DIEN HINH ANH SINH VIEN UNG DUNG MO HINH
FACENET

3.1. Gi6i thiéu vé thuat toan FaceNet

Dé& c6 thé nhan dién dugdc chinh xac cac khuén mat do la
ai, chiing ta can phai xac dinh dau la khuén mat trong cac
hinh anh dua vao. Muén lam dugc diéu do can phai st dung
moO hinh Multi Task Cascaded Convolutional Network
(MTCNN) [4, 3]. MTCNN g6m 3 16p mang la P-net (Proposal
network), mang R-net (Refine network va mang O-net
(Output network) (hinh 12) [3, 2].

Input(24x24x3)

Input(12x12x3) Input(4 x4 x3)

1x1 Conv, 2 bdcConv, 4 |

FC,12

/N

Face Bounding box |
classification
P-net

2x2 Conv,
12

l

regression |

| \ \
| ! |
| H | ! }
| |
| 3"31%”""' | 33 Conv,2 | 343 Cony, 32
| ) |
| 33 MP, /2 Pl 33MP, /2 | 33MP, 2
! ! | L
| 3x3 Conv, 16 | | 3x3 Conv, 4 | 3x3 Conv, 64
I | v | v
| | | 3x3MP, /2 | 3*3MP,/2
| 3x3 Conv, 32 | |
| | | 2x2 Conv, 64 | 3x3 Conv, 64
| / \ ) ! l | v
| | | 22MP, /2
| | |
\ : !
} [
|
|
|
\

\
|
|
|
|
|
|
|
|
|
|
v
|
|
|
|
|
|
|
|
|
|
|

£C,2 FC,4
Face Bounding box | FG, 256
dassification _ regression | / / \\
R-net
_________ > «
FC,2 FC,4 FC, 10 FC3

Face Bounding box Landmarks  Head pose |
classification regression location estimation
O-net

Hinh 12. Ba I6p mang chinh cda MTCNN

FaceNet |a mé hinh nhan dién khuén mat dugc phat trién
bdi cdc nha nghién cliu cla Google st dung cac mang
no-ron tich chap sau (Deep Convulotional Networks) [6, 7]
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dugc thiét k& dé anh xa hinh dnh cac khuén mat ngudi vao
khéng gian Euclidean (moét khai niém khéng gian xuat phat
tUr nha todn hoc Euclid). Cac dac trung trén khuén mat dugc
tap hgp thanh cac diém hinh hoc va goi dé la cac vec to
embedding v&i 128 chiéu [2]. D& xac dinh va nhan dién cac
khuén mat theo d liéu hinh anh da dugc dan nhan trudc
can dua vao ham mat mat Triplet Loss. Cau trdc ciia mo hinh
dugc thé hién & hinh 13.

i » DEEP ARCHITECTURE ‘ H -
]

Batch

- TRIPLET
LOSS

-EH-E-H-EQ

Hinh 13. Cau triic ca md hinh FaceNet
3.2. Ham mat mat Triplet Loss

Chang ta da quen thudc v6i cdc ham mat mat (Loss
Function) d6i véi cdc moé hinh deep learning va machine
learning da dugc néu trong tai liéu [1, 5]. Trong mo hinh
FaceNet st dung ham Triplet Loss la ham mat mat, né c6 kha
nang hoc dugc déng thai su giéng nhau cta 2 khuoén mat
cung nhém va sy khac biét gitta cac khudén mat khéng cung
nhém do d6 né hiéu qua hon so véi cac phuang phap trudc
day. D€ 4p dung dugc Triplet Loss can st dung 3 buc anh
trong d6é c6 mét anh mau (Anchor), mét buc anh cung lop
(Positive), mét bic anh khac 16p (Negative). DSi véi mét mo
hinh nhan dién khuén mat né c6 y nghia la néu cung mot
ngudi ma hinh anh & nhiéu gdc khac nhau thi né van nhan
dién dugc hoac phan biét dugc hinh anh hai ngudi c6 nhiéu
diém tuong déng nhau. V&i méi buc dnh sé c6 cac vec to
embedding x thudc khong gian Euclidean, x; la vec to
embedding clia nhan thi i. Chdng ta ddm bao rang bat ci

x? (anchor) sé gan vGi xP (positive) han la x{' (negative), vi

vay ching ta mong muén:

Khoéng cach gitta mét anh mau va anh cung I6p bat ky
d(A,P) s& nhd hon khoang cach gilta &nh mau dé véi anh
khac I6p bat ky d(A,N) hay [2]:

2 2
xf—xi”" +a<x’ —x;
2 2

vGi a la mot s6 duong

DaBivéi cdc dnh khac nhau c6 thé cing mét nhan thi ciing
c6 su khac biét va cac anh khac nhan thi cling c6 thé gan
giéng nhau, cho nén bai toan dat ra ciia mé hinh doé la can
phai phan biét chinh xac tat ca cac khuon mat khac va giéng
nhau khi n6 mai @0 tin cdy. Ham mat mat dugc xac dinh nhu
sau [2]:

L= 3 mx([txt)—ff |t o)

2
+a,0)
2

DE m6 hinh c6 khad nang nhan dién tét nhat thi can lua
chon bé ba hinh anh kho nhat, anh cling nhan ¢6 su khac
biét nhat va anh khac nhan thi c6 nhiéu diém giéng nhat
thong qua cac ham [2]:

8 | Tap chi Khoa hoc va (ong nghé Trudng Dai hoc Cng nghiép Ha Noi

argmax, =||f(xf) —f(x} )”z
argmin,, :"f(xf)—f(xi") 2

Qua trinh tinh toan dé xac dinh hard positive va hard
negetive dugc thuc hién offline cé nghia la dugc thuc hién &
ngoai mo hinh nhan dién Facenet.

Pé& thuc hién qua trinh tim kiém cac ham f(x) @& ham mat
mat dat gia tri nho nhat thi mé hinh st dung ky thuat SGD
(Stochastic Gradient Descent) [1, 4]vGi cong thic sau:

et+1 «— et _ nﬁ
606

Trong do:

0 1a tham s mé hinh;

H la téc d6 hoc (learning rate);

7 la dao ham riéng clla ham mat mat Ung véi tung

tham s6 ctia mé hinh.

. Of(x?)  Of(xP)

2(f(x?) = f(xP)) (—=—=— I

6L:” (fOx]) = f(x?)) ( 50 50 )
&0 Zi:o ., 6f(x?)  6f(x])
Z2(f(x?) — f(x" )T (ot L 2TV
(FOx) = f(x)) ' ( 50 50 )

Cac ham f(x) va tham sé dua vao cac mang no ron tich
chap cula Facenet, n6 st dung mang Inception Resnet V1
dugc duara &[4, 8] nhu hinh 14.

Layer Site-in Size-out Kemel | Stride, Padding Params Rell | Scale
(onV_BN_Rell 160x160x3 | 79x79x32 | 3x3x3 20 32x3x3X3 | Tue| -
(onV_BN_fell 79%x79%32 | T7x77x32 | 3x3x32 10 Rx3Ix3Ix32 | Tne| -
(onV_BN_Rell TIXT7x32 | TTx77x64 | 3x3x32 A 64X3%3%32 | Tne| -
MaxPool2d TTXT7x64 | 38x38x64 | 3x3 - 0 Tne | -
(onV_BN_Rell 3Bx38x064 | 38x38x80 | 1x1x64 10 B0XIx1x64 |Te| -
(onV_BN_Rell 38x38x80 | 36x36x192 | 3x3x80 10 192x3x3x80 | Tne | -
(onV_BN_Rell 36x36x192 | 17x17x256 | 3x3x 192 20 256x3x3x192 | Tue | -
SxInception A 17x17x 256 | 17x17x256 | InceptionA - - Te | 017
ReductionA 17x17x256 | 8x8x896 | ReductionA - - Tne | -
10Inceptond Bx8x896 | 8x8x896 | heptind = = Tnie | 01
Reduction Bx8x89 | 3x3x1792 | Redutiond - - Tne | -
SxInception 3x3x1792 | 3x3x1792 | Inception( - - Tnie | 02
Inception 3x3x1792 | 3x3x1792 | Inception( - = alse | 10
AvgPool2d Ix3x1792 | 1x1x1792 | 3x3 1,- 0 -] -
Flatten Ix1x1792 | 1x1x1792 - - - - |-
Fully Comnected Ix1x128 | 1x1x128 = = = = |||=
L2 Ix1x128 | 1x1x128 - - - -1-

Hinh 14. Cau triic mang Inception Resnet V1
3.3. Két qua nhan dién

Qud trinh training qua cac vong ldp (epoch) lam cho ham
Triplet loss dat gid tri nhé nhat khi dé méi dam bao kha nang
nhan dién ctia mé hinh. Qua 50 epoch thi gid tri cla ham
Triplet loss dat gia tri nhd nhat. K&t qua viéc sirdung mé hinh
cho nhan dién hinh anh dugc thé hién & hinh 15.

Tap 60 - S0 4 (4/2024)
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Hinh 15. Két qua nhén dién khi st dung Facenet
4, KET LUAN

Viéc Ung dung céng nghé trong qua trinh giang day,
ki€ém tra trong cac trudng gido duc nghé nghiép la xu thé
chung. Trong pham vi bai bdo nay, nhom tac gia da néu roé
viéc iing dung cdng nghé loT va Al dé giam sat, tao su ¢6 cho
mé hinh thuc hanh nghé dién. Diéu d6 lam gidm thi€u thdi
gian kiém tra, danh gia, tao su ¢6 cho cac mé hinh thuc hanh
nghé dién va dam bao an toan cho ngusi hoc va thiét bi st
dung. Y tudng xuat phat tir qua trinh gidng day thuc té tai
truding Cao ddng Céng nghé Ha Tinh.
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