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TOM TAT

Muc tiéu cta nghién ctru nay 1a tng dung nén tang internet van vt trong cai tién cac
thiét bi day nghé dién tu, ap dung tai Truong Cao déng Long An. Céc bg thi nghiém dién
tlr co ban truyén théng s& duogc tich hop tinh nang giam sat két qua truc tuyén thong qua
viéc thiét ké cac thiét bi IoT két ndi v6i cac mach thi nghiém. Mot tmg dung web duoc
phat trién dé giang vién giam sat két qua ctia cac bai thyc hanh trén cac b thuc hanh khac
nhau. Cac b thuc hanh dugc dat phan tan va giao tiép v6i1 ing dung thong qua mot may
chu dam may. Két qua thuc nghiém chimg t6 thiét bi IoT duogc thiét ké da thu thap dung
két qua thuc hanh ¢ hai dang mot chiéu va xoay chiéu, tng dung web dd giam sat hiéu
qué két qua ctia hai bai thi nghiém mau bao gdm mach chinh luu toan séng va mach phan
cuc transistor. Hé thong nay hoan toan ¢ thé nang cp cho céc bai thuc hanh con lai, sin
sang ap dung dé t6 chirc thyc hanh hay phuc vu ddo tao tir xa.

Twr khoéa: Internet van vat, may chu dam may, img dung web, dao tao tur xa, thuc
hanh tir xa.

ABSTRACT

The objective of this study is to apply the loT (Internet of Thing) platform in improving
electronic vocational training equipment, demonstrated at Long An College. Traditional
basic electronic training kits would be integrated with online result monitoring via
IoT devices that connect to the experimental circuits. A web application developed for
lecturers to monitor the practical results across different practice kits. Practice kits are
distributed and communicate with the application through a cloud server. Experimental
results prove that the designed IoT device has correctly collected the results of both DC
(Direct current) and AC (Alternating current) signals, the web application has effectively
monitored the results of the two sample practical circuits including full-wave rectifier and
transistor bias circuits. This system is completely upgradeable for the remaining lessons,
ready to be applied to organize the practice or serve distance training.

Keyword: Internet of things, cloud server, web application, distance training,
remote lab.
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1. GIOI THIEU

Hién nay, nhu cau nhan luc chét lugng
cao ngay cang tang nén Chinh phu dang
rat chd trong nang cao chat luong dao tao
nghé tai cac co s¢ dao tao. Piéu nay dugc
thé hién rit & qua hai Quyét dinh sé 630/
OD-TTg va 761/OD-TTg cua Thu tudng
Chinh phu phé duyét Chién luoc phat trién
nghé thoi ky 2011-2020 va Dé an phat
trién truong nghé chat lugng cao dén nim
2020 dugc ban hanh ngay 29/05/2012 va
23/05/2014. Xu hudng hoc nghé dé phat
trién nghé nghiép ngay cang ting. S6 liéu
thong ké cho thiy trong 10 nim tir 2011
dén 2020 cac co s dao tao nghé da tuyén
sinh dugc hon 19,67 triéu chi tiéu [1].

Trong cac nganh nghé duoc dao tao,
nghé bién c6 ti 1& thuc hanh rat cao, hon
70% thoi gian dao tao, nd1 dung phai truc
quan, sat vdi thuc tién, nguoi hoc phai truc
tiép thao tac dé hinh thanh kj ning nghé
nghiép. Do d6, thiét bj day nghé 1a phuong
tién chinh dé giang vién co6 thé truyén dat
kién thirc, k ning cho ngudi hoc. Tuy
nhién, thiét bi day nghé truyén thong & mot
s6 co s ddo tao van han ché vé sé lugng,
kha nang giam sat qua trinh thyc hanh ctua
giang vién con han ché, rat khé dam bao
thoi luong thuc hanh cda sinh vién. Hinh
1 14 hinh anh b thuc hanh duy nhét duoc
trang bi cho Truong Cao dang Long An dé
thuc hanh dién tor co ban. Mot giai phap
hiéu qua hon can duoc dé xut dé cai thién
van dé nay.

Bén canh do, dudi su tdc dong cua dai
dich Covid-19, nhu ciu giit khoang cach
an toan trong cac hoat dong giang day la
rat can thiét. N6 khong chi nham muc dich
séng chung vai dai dich hién tai ma con
1a mot bude sin sang dé dbi pho véi cac
dai dich tuong tu trong tuwong lai. Do do,
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viéc nang cap cac thiét bi day nghé truyén
théng dé giang vién co thé giam sat, huéng
dan va xem két qua tir xa & khoang cach
an toan 1a rat can thiét. Bén canh do, viéc
nay ciing gitp cac truong co co hoi sd hoa
hoat dong giang day nghé, giam tai cho céac
phong thyc hanh, khai thac ti da hiéu qua
ctia cac thiét bi day nghé truyén thong ma
khong can phai dau tu mai.

Fm THYC HANH BIEN TU CO BAN |

Modale 4 Relay

Hinh 1. Bé thu'c hanh dién tir co ban duoc trang bi
tai Truong Cao ddng Long An

Viéc xay dung cac ndi dung thuc hanh
tor xa da dugc cdc nha nghién cliru quan
tam tur trude khi dai dich xay ra. Giai phap
phong thi nghiém tir xa phd bién nhat 1a
thiét bi s& duoc dat tai phong thi nghiém,
cung cép dich vy thyc hanh dud¢i dang mot
may chu (Lab server), sinh vién dong vai
tro 1a nguoi st dung (Client) cac dich vu
trén may chu. Kénh két ndi gitta nguoi st
dung va Lab server c6 thé 1a truc tiép [2-6],
qua mot web server khac [7] hoac thong
qua may chi dam may (Cloud server) cia
nén tang IoT [8]. Két qua thuc hanh s&
duogc sinh vién giam sat qua webcam. Uu
diém cua cac giai phap nay 1a d& quan ly
cac thiét bi dat tién do dugc dat tap trung
tai phong thi nghiém. Tuy nhién, viéc quan
1y truy cép cua sinh vién s€ tr¢ nén phirc
tap hon. DPbi voi nghé Pién, mot s6 bai
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thi nghiém, sinh vién chi lap tryc tiép linh
kién va kiém tra trén mach mau nén viéc
xay dung han mot may chu dé thuc hién 1a
khong hi¢u qua.

Muc tiéu cua nghién ctru nay la Ung
dung nén tang IoT vao cai tién thiét bi thuc
hanh dién tir co ban tai Truong Cao déing
Long An. Céac thiét bi IoT s& dugc thiét ké
dé thu thap két qua thuc hanh cua cac nhom
sinh vién, mgt ng dung web dugc phat
trién dé kiém tra cac két qua thuc hanh.
Céc thiét bi IoT nay c6 thé hoat dong ¢ bat
ky noi nao c6 két ndi internet, sinh vién
khong can dén phong thi nghiém, giang
vién va sinh vién dugc dé xuét trao ddi
thong tin qua cac cong cu hop truc tuyén
pho bién hién nay nhu Google Meet, Zoom
hay Microsoft Team.

2. PHUONG PHAP NGHIEN CUU

Hinh 2 trinh bay téng quan vé hé thong
duoc dé xuét trong nghién ciru nay. Trong
hé théng giang vién dong vai trd huéng dan
va giam sat két qua thyc hanh ciia sinh vién
thong qua tng dung web. Pong thoi giang
vién ciing c¢6 thé xem qua trinh thyc hanh
cta sinh vién bang cach sir dung cc nén
tang hop truc tuyén thong qua hinh anh, 4m
thanh. Sinh vién s& thao tac truc tiép voi
cac mach thi nghiém va st dung mdt thiét
bi IoT hd tro thu thap tin hiéu AC/DC dé
thuc hién céc bai thyc hanh va giri cac két
qua vé giang vién danh gia.

Céac thiét bi ToT va mach thuc hanh
dugc quan 1y phan tan trén nén tang IoT
dua trén co s dir liéu Real-time database
cua Firebase. Firebase gilt vai tro la may
chu dam may trong hé théng nay. Do do,
hé théng 6 thé hd tro cd hai dang 16p hoc
truc tiép va truc tuyén. Giang vién sé& xem
va danh gia két qua cua sinh vién ¢ khoang
cach an toan hodc tir xa. Sinh vién hoan

toan co thé duoc trang bi thiét bi 1oT va cac
linh kién co ban dé thuc hién bai thuc hanh
tai nha ma khong can dén truong.

Hoc sinh thie hanh
Mach thure
hanh 1
Thiét bi
ToT 2

Mach thuc
hanh 2

Ap N  Thiét bi
IoT 3
May chi dam may H |

Hinh 2. Téng quan vé hé théng
2.1. Thiét ké thiét bi IoT cho h¢ thong

Thiét bj IoT giit hai vai trd chinh 1a
thu thap két qua thuc hanh cta sinh vién
dang tin hiéu AC hodc DC va gui két qua
vé giang vién gian tiép thong qua may chu
dam may. Pé dam bao dwoc hai vai tro
nay, vi diéu khién ESP32 duoc st dung dé
t6i wu thiét ké vi mé-dun ADC (Analog-
to-Digital Converter) cua nd co thé két
hop voi moé-dun IS (Inter-IC Sound) dé
ldy mau tc do cao cac két qua. Bén canh
d6, ESP32 ciing hd trg mo-dun Wifi gitip
san sang thuc hién két ndi internet cho hé
thong. So dd khdi cuia cac thiét bi IoT duge
trinh bay trong Hinh 3.

Chuyén d6i

tin hiéu

Vi diéu khién ESP32

________________________

______

........................

Hinh 3. So dé khéi tram chinh

Do két qua cua cac bai thi nghiém 16n
hon khoang hd tro ctia mo-dun ADC tich
hop trén ESP32 nén mot mach chuyén dbi
tin hi¢u dugc dat tai ngd vao Kénh 1 va 2.
Trong nghién ctru nay, ngd vao hd trg tbi
da 15 V. Léy mau tdc do cao chi hd tro tai
Kénh 1. Mach thuc hién hoan chinh cua cac
thiét bi IoT duoc trinh bay trong Hinh 4.
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Pa két
ndi Wifi?

Khéi tao két ndi
Firebase
}
i:
Kiém tra yéu cau doc
két qua tir img dung

Poc két
qua mach

Poc két
qua mach
han cuc?

Ping

DPoc dién ap phan cuc
Vgva Vg
- * - ‘
G két qua 1én Real- Guri két qua 1én Real-
time database time database

t )

Hinh 5. Thudt todn chuong trinh cda cdc thiét bi loT

Hinh 5 trinh bay luu d6 thuat toan ciia
cac thiét bi ToT. Sau khi cho két nbi Wifi,
khoi tao kénh giao tiép véi may chii dam
may Firebase, khoi dong bo léy mau tc do
cao, thiét bi s& vao vong 1ap chinh cua hé
thong dé cho yéu cau doc két qua tir giang
vién. Nghién ctru nay chi minh hoa hai bai
thuc hanh, bao gém mach chinh Iuu toan
song va mach phan cuc transistor. Viéc hd
trg thém cac bai thuc hanh khac sé duoc
nang cip dé dang. Cac yéu cau duoc thuc

Lay mau tin hiéu ngd
ra mach trong 100 ms
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hién théng qua cac nat nhan trén Gng dung
web. Néu 1a yéu cau doc két qua mach chinh
luru thi b 1ay mau toc do cao s& thu két qua
trong 50 ms va giri vé may chii dam may
lwu vao ving luu trit ctia né dé phan hoi vé
giao dién g dung cho giang vién kiém tra.
Tuong tu, néu yéu cau doc két qua mach
phan cyc thi thiét bi s& doc dién ap phan cuc
V,vaV . phan hdi vé giang vién.

Hinh 6 minh hoa bd tri thuc hanh hai
mach chinh luu toan séng va phan cuc
transistor sir dung hai thiét bi IoT da thiét
ké. Dé don gian hai thiét bi dugc bd tri gan
nhau str dung ciing mang Wifi, trén thyc té
cac thiét bi c6 thé hoat dong ¢ bat ky dau
¢6 két nbi Wifi va internet. Trong dé, thiét
bi IoT 1 sé& giam sat két qua mach chinh luu
toan song, thiét bi IoT 2 giam sat dién ap
phan cuc V, va V. cua transistor.

Mach phéan cuc
transistor

Hinh 6. Két néi mach thuc hanh véi hai thiét bi loT
da thiét ké

2.2, ffng dung web

Ung dung web giit vai tro nhu mot
man hinh HMI (Human-machine interface)
gitp giang vién twong tac dugc voi cac thiét
bi ToT dé xem két qua thyc hanh cua sinh
vién. Ung dung nay duogc viét dua trén nén
tang React]JS stir dung ba ngdn ngir 1ap trinh
web co ban la HTML (HyperText Markup
Language), CSS (Cascading Style Sheets)
va Javascript. Giao dién ing dung cho phép
giang vién truy xuit két qua cia cac bo thuc
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hanh khéc nhau, cac két qua hién thi truc
quan trén giao dién. Tham khao phan 3.2
hay dia chi https://thuchanhtuxa.web.app/
dé xem chi tiét hon giao dién ctia img dung.

3. KET QUA

So dd hai mach thuc hanh mau dugc

J1
©
INPUT AC1

a)
D1

DIODE

D2

DIODE
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minh hoa trong Hinh 7. Cac két qua trinh
bay trong nghién ctru nay dugc cac thiét bi
0T thu thap tryc tiép tir mach thuc hanh va
dugc kiém ching v6i may hién séng ciia
hing Tektronix, cac tinh toan thiét ké s&
khong duoc trinh bay chi tiét.

b)

R1

hL3

J5

J3 TEST POINT 1

AC 8V/12V INPUT
D3

DIODE

D4

DIODE

(olo}

\. swi
Cc1

O
TEST POINT

TEST POINT2

NEN

Hinh 7. Mach thi nghiém kiém chiing hé théng: a) chinh luu todn séng va b) phan cuc transistor st dung cdu chia dién dp

3.1. Thu thip tin hi¢u cia két qua
thue hanh

Hinh 8 trinh bay két qua thu thap dir
liéu ngd ra cua mach chinh Iuu toan séng
trong ba truong hop khong loc, loc bang tu
10 uF va 100 uF. Thiét bi ldy mau ¢ toc do

2 kHz, 14y mu trong 50 ms hay 5 chu ky
tin hiéu. Két qua cho thay thiét bi IoT da
thu thap chinh xac tin hi¢u, twong duong
v6i két qua hién trén may hién song, san
sang sir dung dé giam sat két qua thyc hanh
cac mach dién tir co ban.

%

Dien ap

Thoi gian (ms)

=15
=10

5 a)

0

0 10 20 30 40 5

Dienap (V)

)

AAVAVAVANVS

0 10 20 30

Thoi gian (ms)

40

Dien ap (V)

e)

- 4

0 10 20 30

Thoi gian (ms)

40

Hinh 8. Két quad thu thdp tin hiéu ngé ra mach chinh luu: a) khéng loc, c) loc tu 1uF, e) loc tu 100uF; b) d) va f)
dang séng tuong iing do bdng mdy hién séng Tektronix. Luu y: cdc tin hiéu khéng duoc thu thap déng thoi

3.2. Thir nghiém thyc hanh dién tir  va két ndi véi hai thiét bi [oT 1 va 2 nhu da

co ban

Hai mach trong Hinh 7 s€ dugc I'Eip dat

trinh bay trong Hinh 6. Thiét bi IoT 1 dugc
su dung dé doc két qua cua mach chinh luu

TAP CHi KHOA HOC | 1s:3%uces



JOUPI’]CII o]( Science - V L U T E

toan song, thiét bj IoT 2 s& doc dién ap v,
va V. ciia mach phén cuc cau phan ap. Sau
khi gui yéu cau doc két qua cho tung bd
thuc hanh, giao dién cia ung dung (Hinh 9)

Chon b thyc hanh
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da thé hién chinh xac dang song ngd mach
chinh luu toan song (trudong hop tu loc 10
uF) va hai dién ap phan cuc so v4i may
hién song.

, HTQL
Thuc hanh

Yéu caudoc |
két qua

Dién ap diém 1 (Vb)

0.78 V

| mach chinh luu toan
song, loc tu 10uF

Dién ap diém 2 (Vc)

318V

Hinh 9. Giao dién ting dung web khi gidng vién kiém tra két qua mach chinh luu toan séng loc phdng ngé ra
bdng tu TuF

4. KET LUAN

Nghién cu nay da thiét ké va thir
nghiém thanh cong hé théng ning cap thiét
bi day nghé dién ttr co ban dya trén nén tang
ToT. Hai thiét bj IoT da thu thap chinh xac
két qua ctia hai mach thi nghiém dé kiém
chimg, tmg dung da két ndi thanh céng dén
cac thiét bi IoT dé xem cac két qua thuc
hanh. Trén co so thir nghiém, hé théng nay

hoan toan ¢ thé dugc nang cip dé thyc hién
tit ca céc bai thuc hanh dién tir co ban &
Trudng Cao ddng Long An, ciing nhu ning
cap s6 lugng thiét bi IoT dé quan 1y nhicu bo
thuc hanh hon. Dé ting tinh hiéu qua trong
t6 chtrc thuc hanh tir xa, céc thiét bi IoT co
thé duoc giao cho sinh vién, giang vién s&
t6 chirc budi thyc hanh tir xa thong qua cac
cong cu hop truc tuyén phd bién hién nay.
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