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ABSTRACT

LoRa technology facilitates intelligent 10T solutions that address some of
the most significant issues confronting our world: the management of
energy, the reduction of natural resources, the control of pollution, and the
efficiency of infrastructure. This study has comprehensively constructed a
LoRa network model consisting of one master device and four slave
devices that perform environmental parameter sensing and fire alerting
based on basic factors such as temperature, humidity, gas concentration,
and fire source. Based on LoRa wireless communication technology, the
study has built a network for transmitting information between multiple
data collection points placed at distant locations using the LoRa E32
design. A visual interface on a web platform has been constructed so that
the parameters at the measurement points can be remotely monitored.
Experimental results show that the model operates stably in a real
environment. In addition, the evaluation of power consumption at the
measurement points with different operating modes also indicates that the
model can operate stably and consume low power over a long period of
time with a battery power source.
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TU KHOA

Két ndi van vat;

ESP-8266;

Mang LoRa;

K&t ndi ludi LoRa;

Cong suét tiéu thy.

TOM TAT

Cong nghé¢ LoRa hd trg cac giai phap IoT théng minh giai quyét nhitng van
dé quan trong nhat ma thé gisi dang d6i mat: quan Iy nang luong, giam bot
tai nguyén tu nhién, kiém soat 6 nhiém va hiéu qua ha tang Nghién ctru nay
da xay dung hoan chinh mdt moé hinh mang gom 1 thiét bi cha va 4 thiét bi
td thuc hién cadm nhan thong $6 moi trudng va canh bao chay dua trén mét
sO yéu té co ban nhu nhiét do, do am, nong d¢ khi gas va ngudn lira. Dya
trén cong nghé mang truyén thong khong déy LoRa, nghién ciru da xay dung
mdt mang ludi truyén tin gilra nhiéu diém thu thap dit lidu duoc dit & khoang
cach xa nhau st dung thiét ké LoRa E32. Mot giao dién tryc quan trén nén
tang web duoc xay dung dé cac thong sb trén cac diém do co thé duoc giam
sat tir xa. Cac két qua thyc nghiém cho théy réng, mo hinh hoat dong 6n dinh
trong moi trudng thuc té. Ngoai ra, viéc danh gia cong suit tiéu thy cia cac
diém do luong véi cac ché do hoat dong khac nhau ciing chi ra ring mé hinh
c6 thé hoat dong 6n dinh va tiéu thu cong suat thip trong mot khoang thoi
gian dai v6i ngudn ning luong pin.

JTE, Volume 20, Issue 02(V), 05/2025


mailto:jte@hcmute.edu.vn
mailto:abc@xyz.com
mailto:khoapv@hcmute.edu.vn
https://orcid.org/0009-0002-4946-5477
https://orcid.org/0009-0004-1532-2763
https://orcid.org/0009-0008-5034-6209
https://orcid.org/0009-0005-0952-9255
https://orcid.org/0000-0001-6063-0459
https://orcid.org/0000-0002-6129-5856
https://orcid.org/0009-0002-4946-5477
https://orcid.org/0009-0004-1532-2763
https://orcid.org/0009-0008-5034-6209
https://orcid.org/0009-0005-0952-9255
https://orcid.org/0000-0001-6063-0459
https://orcid.org/0000-0002-6129-5856

JT E TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Su pham Ky thuat Thanh phd H6 Chi Minh

HCMIUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

Doi: https://doi.org/10.54644/jte.2025.1279

Copyright © JTE. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purpose, provided the original work is
properly cited.

1. Gigi thiéu

Trong bdi canh phat trién cac khu do thi thong minh, viéc tao ra mdt moi truong séng an toan va
trong lanh 1a diéu can thiét dé bao vé stic khoe va nang cao chit lugng cudc sdng. Viée xay dung mot
hé théng quan 1y hoa hoan sir dung cong nghé IoT, c6 kha ning do ludng thong sé moi truong va canh
bao chdy tai cac khu dan cu & cac thanh phd 16n, trd nén hét stc quan trong. Hé thong nay khong chi
gitip dam bao an toan cho ngudi dan ma con gitp giam thiéu thiét hai do chay nd. Ung dung cac thanh
tuu ctia nén tang két ndi van vat (Internet of Thing —10T) [1] va cam bién do luong, nghién clru nay da
x@y dung hoan chinh mot mé6 hinh mang cam bién do luong va canh bao chay dwa trén mot sO thong sO
co ban nhu nhiét do, do 4m, nong dd khi gas va ngudn ltra. Dya trén cong nghé mang truyen thong
khong diay LoRa, nghién ctru da xdy dyng mot mang ludi truyén tin giita nhiéu diém thu thap dir liéu
duoc dat ¢ khoang cach xa nhau. Mot giao dién truc quan trén nén tang web dugc xdy dung dé con
ngudi co thé giam sat cac thong sb trén cac diém do tir xa.

2. H¢ thong giam sat va canh bao chay

Nghién ctru [2]-[4] da ung dung cong ngh¢ loT két hgp véi cac cam blen do luong dé trién khai cac
hé thong giam sat tir xa. Trong céc nghién ctru d6 co thé ké dén mot sb két qua dién hinh nhu nghlen
clru ciia Sendra [2] va nhom tac gia da dé xuit mot hé thong sir dung cong nghé Long Range (LoRa) dé
tu dong danh gia mac d6 rui ro chay va su hién dién cua mét dam chay trong cac khu vuc nong thon.
Hé thng bao gdm nhiéu niit LoRa véi cac cam bién dé do nhiét do, do am tuong d6i, toc d6 gio va CO2
ciia moi truong. Nghién ctru cua Chen [3] da thyc hién trién khai cac niit va cong thong tin phan tan
trong mot ciu trac mang sao bang cong nghé LoRa. Nt thu thap dit liéu méi truong va dong bo hoa dix
lidu v&i hé thong giam sat tir xa theo thoi gian thuc. Nghién ciru ciia Apriani [4] va nhom tac gia sir
dung cong nghé LoRa d& giam sat va canh bao chay rimg. Piém chung cia cac hé thong nay la déu sir
dung cong nghé ToT va LoRa dé giam sat va canh béo chdy, giup nang cao kha ning phat hién va phan
tng kip thoi trude cac sy cd chay.

Tir cac két qua nghién ciru trén c6 thé thiy cach thirc truyén dit liéu giita cac diém do rit quan trong
khi trién khai hé thong bao gdm nhiéu diém do. Bang 1 mo ta cac thong s khao sat dic trung ctia mot
sd chuan truyén thong. Nhu c6 thé thay, viéc két hop Wi-Fi va LoRa duoc coi la giai phap hiéu qua khi
trién khai trong khu vuc do rong. Viéc truyén thong qua Wi-Fi thich hop trong pham vi cic tda nha noi
ma ha tang mang Wi-Fi thuong di duoc thiét 1ap. Tuy nhién, néu trién khai hé théng do ¢ ngoai vi noi
ma mat do pht song Wi-Fi thip khi cac diém do dat cach xa nhau thi can xem xét dén giai phap khac.
Chuén truyén théng khong diy LoRa cho cac mang cam bién duoc coi 1a giai phap khi co thé truyén dit
lidu di xa giita cac diém do v&i khoang cach 16n va tiéu thu ning lugng thap.

Bang 1. Pdc diém chudn truyén théng khéng ddy WiFi va LoRa

Wi-Fi LoRa
Tiéu chuén IEEE 802.11 LoRaWAN R1.0
Tén s6 5+ 60 Ghz 900 Mhz
Toc dd 1+ 6.75 Gbps 0.3 + 50 Kbps
Khodang cach 20 +100 m <30 Km
Cong suit tiéu thu Cao Rét thap

Mot hé thong hoan chinh gom ca phan cimg va phan mém dé giam sat thong s6 moi trudng va canh
bao chay tmg dung cong nghé IoT dugc trinh bay trong nghién clru nay. Pugc minh hoa trong Hinh 1,
cac thong s6 do luong boi hé théng gém nhiét do, 46 4m, khi gas va cam bién phat hién chay dugc dat
& nhiéu do cach xa nhau (Slave) va dugc két ndi voi nhau théng qua chuan truyén thong LoRa. Cong
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nghé LoRa dugc sur dung dé tmyén dir liéu duoc thu thap dén bo nhan va tién xt ly dir ligu (Master). Tu
d6, Master s& guri thong tin Server thong qua chudn két nbi khong day Wi-Fi. Céc thong sb do luong
dugc giam sat tir xa boi mot chuong trinh duoc xay dung riéng trén nén tang web trén may tinh. Dya
trén cac thong s6 do ludng, ngudi giam sat c6 thé biét chinh xac dugc thong sd tai cac diém do khéc
nhau, toa d6 va vi tri chay... Nghién ciru nay sir dung nén ting Google Firebase hoat dong trén nén tang
dam mAy, nham xay dung khdi co s¢ dit liéu v6i muc dich luwu trix, 1ay dit lidu thu thap duoc tir khdi
Master xir 1y trung tdm giri dén mot cach dé dang va nhanh chong Ngoai ra, nghién ciru str dung
Realtime Database gitp quéan 1y dir liéu thu thap duoc tir khdi giam sat va hién thi 1én & mdi Slave theo
thoi gian thuc.

( | LoRa | )
SLAVE1 SLAVE3 ‘
Wifi Wifi - L;Ra “ -
WEB «—— DATABASE 4—{ MASTER LoRa LoRa LoRa
SLAVE2 SLAVE4
LoRa

Hinh 1. So d6 khoi hé thong.
3. Xay dung hé théng
3.1. Cam bién do lwong

Cam bién nhiét 6, d6 am duogc sir dung trong nghién ciru 1a DHT11 [5]. So voi cam bién SHT31[6]
dugc thiét ké dé co do chinh xac cao thi DHT11 nhu trinh bay trong Bang 2 13 loai cam bién s thuong
mai c6 hoat déng 6n dinh, phit hop véi cac yéu cu do chinh xac twong ddi, chi phi thap va d& dang két
nbi véi b xtr Iy do luong. Dai dién ap hoat dong linh hoat va cong sut tiéu thy thap 13 cac dic diém dé
DHT11 phu hop cho cac timg dung IoT c¢6 yéu cau nghiém ngit vé chi phi va cong suit tiéu thu. Cam
bién phat hién chay YG1006 [7] cua hing Grove hoat dong vdi d6 nhay cao sir dung mét thu hdng ngoai
dé phat hién anh sang hong ngoai phét ra tir ngon Itra, cam bién c6 bién tro dé diéu chinh d6 nhay phu
hop, thich hop dé xay dung cac hé thong phat hién va chita chiy. Cam bién khi gas MQ2 1a mt trong
nhiing loai cam bién thong dung [8]. MQ2 dugc ché tao tir cong nghé ban din Metal Oxide
Semiconductor (MOS). Cam bién nay hoat dong dya trén nguyén Iy tro khang s€ thay d6i khi co khi gas
tac dong. Nong d6 khi gas dugc cam nhan thong qua phuong phap cau phan ap don gian. Loai cam bién
ndy co6 thé phat hién dugc cac khi gas nhu Alcohol, Propane, Hydrogen, va tham chi 1a khi doc CO va
ca khoi. Cam bién MQ2 hoat dong & dién ap 5V va tiéu thu dong dién khoang 800mW. Dai do tir 200
ppm to 10000 ppm.

Bang 2. Dac tinh ky thudt ciia cam bién

Thoigian  Cong suit

Cam bién Dai do Do chinh xac o R Hinh anh
xur ly tiéu thu
Nhiét dp 20 + 80°C +2°C 2 gidy 1mw
DHT11 °C
D) 4m 20 + 80 %RH + 5%RH
DHT11
Cam bién phat hi¢n chay
Grove - Flame 0+500 pg/m? 0+1m <1 gidy 100 mwW
Cam bién Gas 200 — 10000 +23 ppm <1 giay 800 mwW
va khéi MQ-2 ppm (5°C & 10%RH)
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3.2. Cong ngh¢ truyén dir ligu

Khi cac diém do & xa véi ha tﬁng mang Wi-Fi thé phu song, thi viéc sir dung LoRa, mdt cong nghé
truyén thong khong day tim xa, tré nén lya chon phii hgp. LoRa cho phép truyén dit liéu & khoang cach
Xa Va cong suat thap. Chuan LoRaWAN di duoc phat trién tir tiéu chuan LPWAN [9]. Trong nghién
clru nay, thiét ké sir dung module LoRa E32 cua hiing Semtech, hoat dong & tan s tir 410 dén 441MHz.
Thiét ké E32 c6 kha ning hoat dong trong mot dai dién ap rong tir 2.3V dén 5.5V.; toc do truyén dan tir
0.3 — 19.2Kbps. Cong suat tiéu thy trung binh khoang 100mW. Bang 3 thé hién thong s6 k¥ thuat cua
mot s6 thiét ké tmyén thong LoRa dugc thuong mai hoa trén thi truong Viét Nam.

Bang 3. S0 sanh thong sé kyj thudt ciia mét sé thiét ké LoRa dang thirong mai trén thi triong

LoRa E32-433T20DC  LoRa RF SPI SX1278 Ra-02 LoRa RF RFM95W

Téc d truyén (Kbps) 300 300 300
Téin s6 (MHz) 433 433 915
Cong suit (mW) 100 100 100

Hinh dnh minh hoa

A

Nghién ctru nay str dung khdi LoRa E32 [10] boi thiét ké nay hd trg phat song & tan s hoat dong
433Mhz dugc phép st dung tai Viét Nam. Ngoai ra, thiét ké cho phép khoang cach phat song co thé dat
dén 3000m véi cong suét thap va hd trg nhiéu ché do hoat dong giup tiét kiém téi da ning luong tiéu
thu.

Khéi Cloud
] Wifi
. SPI UART
Khéi hién thi Khéi x ly trung tam Khéi truyén théng
a) (LCD TFT) (ESP8266) (LoRa E32, Anten)

|

Khoi nguén
(Pin Lithium 18650)

T, ) | UART . \ ‘
Al Khéi xe Iy trung tam Khéi truyén théng
(DHT11, MQ-2, Flame (Arduino Nano) (LoRa E32, Anten)
Sensor) l
b) I

‘ Khéi ngudn
‘ (Pin Lithium 18650)

Hinh 2. So do khoi ciia thiét ké a) khoi Master va b) khoi Slave
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[ Bt dAu }
l<—

Master gtri yéu cau két
ndi dén Slave va tién
hanh che nhan phan héi

Nhén tin hiéu
chap nhan két néi
tlr Slave ?

No

Ghi nhé ID cua Slave
chAp nhan két néi

Da guri yéu cal
ket noi den Slave
cudi cung ?

Yes

Gri yéu cau truyén dv
liéu dén cac Slave
da ghi nhe

Ché& nhan géi tin
tir Slave ?

XU ly goi tin nhan duoc
va guri Ién Firebase

|

Hién thi lén LCD va
giao dién Web

|

[ Két thuc }

L Bét ddu }

!

Ché nhan yéu cau
két néi tir Master

Py

Nhan tin hiéu No
két néi tir
Master ?

Yes l

GUi tin hiéu chdp nhan
két néi Gén Master

l‘i

Tién hanh cho nhan yéu
cAu guri di liéu

|

fNhan yéu cau
gui A liéu
Gau tien 2

Yes l

Ghi nh¢ ID va dia chi
clia thiét bj yéu cau la
Master

ri

No _~Nhan yéu cau-
Ui dir liéu
~.tr Master ?

Yes l

Thu thap, xt ly di liéu
tir cam bién va guri goi
tin @ liéu cdm bién dén
Master

|

GUri yéu cau truyén
der liéu dén Slave
khong két ndi
truc tiép voi Master
va tién hanh chd nhan

|

_~Nhan di liei~_  No
tlr Slave da
QUi yéu cau ?

Yes l

Guri goi tin dir liéu cam

bién dén Master

|
b) —-( Két thuc }—

L

Hinh 3. Lueu do gidi thudt trén khoi a) Master b) Slave

So db khéi cua thiét bj Master duoc minh hoa nhu Hinh 2a gdm cac khéi xtr 1y trung tAm str dung
thiet k& ESP8266 vai chirc nang xu 1y tinh toan cac dit liéu nhan dugc tir khoi truyén thong LoRa thong

JTE, Volume 20, Issue 02(V), 05/2025 5


mailto:jte@hcmute.edu.vn

JT E TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Su pham Ky thuat Thanh phd H6 Chi Minh

HCMIUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

qua giao thirc truyén thong nbi tiép bt dong bd UART, sau d6 giri dén khdi hién thi va guri 1én Server
thong qua chuan Wi-F L khdi hién thi nhérn thé hién cac dir liéu nhan duoc tir khdi xir Iy trung tam
thong qua chuén giao tlep SPI; khbi truyén thong c6 nhiém vu thu hogc phat song LoRa dé c6 thé truyén
nhan dir liéu giira cac diém do luong va giam sat. Khéi nay giao tiép voi khdi xir Iy trung tdm thong
qua chuén UART; khdi Cloud nhan dit liéu va luu trit dit liéu c6 duoce tir khdi xir 1y trung tdm thong
qua chuén tmyén thong Wi-Fi. O khdi hién thi c6 nhiém vu 1a hién thi da thong tin gia tri do luong
dugce tir nhidu diém do. Dé phu hop v6i nhu cau hién thi, nghién ctru niy sir dung man hinh tinh thé
long ST7735 cong nghé LCD LCD TFT kich thudc 160x128 [11] So véi cac phuong phap hién thi
khac nhu led 7 doan, led ma trn va LCD kich thudc 16x2 thi thiét ké ST7735 mang lai kha nang hién
thi thong tin linh hoat, chi phi thip va cong suat tiéu thu thip phi hop voi cac thiét ké trén nén tang
loT.

Tuong ty, so d6 khdi cua thiét bi Slave dwoc minh hoa nhu Hinh 2b gom khdi xu ly trung tam sur
dung thiét ké Arduino Nano nham nhan dit liéu tir cac cam bién do luong, sau do tién xur 1y va giri cac
dir liéu d6 dén khéi truyén dit lidu thong qua khdi truyén théng LoRa E32; khbi cam bién véi cac loai
cam bién nhiét d9, do am, khi gas va khoi, va phat hién lira diung dé thu thap cac tham s6 dit liéu tir moi
truong; khdi truyén thong c6 nhiém vy thu hoic phat song LoRa dé c6 thé truyén nhén giita cac niit do
va giao tiép v6i khbi Master. Khoi nay giao tiép v6i khdi xir Iy trung tam théng qua UART.

3.3. Luwu do gidi thugt

Luu d0 giai thuat cta chuong trinh dugc thé hién nhu trong Hinh 3. Trong d6, toan bo quy trinh hoat
dong cua thiét bj Master dugc mo ta & Hinh 3a. Khi bit dau chuong trinh, Master s€ gui tin hi€u yéu
cau két ndi dén 1an luot cac Slave tir Slavel dén Slave4 va sau d6 tién hanh chd nhén tin hiéu phan hdi
tir cac Slave. Sau khi khoi dong toan bo hé théng, Master s& giri goi tin yéu cau két nbi dén thiét bi
Slave, luc nay Master s€ vao ché d6 nhan dir liéu va c6 mot thoi gian du dai dé nhan duoc dit liéu ma
Slave gui dén. Néu Master nhan tin hiéu tir Slave sém hon du kién, Master s& xac nhan goi tin d6 va
ghi nhé thong tin dinh danh (Identification ID) ciia Slave. Sau d6 thoat ra khoi ché d chd nhén va tiép
tuc gui yéu cau két ndi dén cac Slave ké tiép. Sau khi nhan duoc tin hiéu két ndi tir cac Slave, Master
s& ghi nhé nhing Slave nao két ndi truc tiép dén minh. Master giri yéu cau truyén dit liéu 1an luot dén
cac Slave co két ndi truc tiép va tién hanh cho nhan dit liéu. Sau khi nhan dugc thong tin do dac tir cac
Slave, Master xtr ly dir li¢u dé hién thi trén LCD va gui cac dir li€u do6 1€n co s dir liéu Firebase. Giao
dién trén nén tang Web s€ cap nhéat va hién thi dix liéu dén nguoi giam sat hé théng tr xa.

Hinh 3b mo ta toan bd quy trinh hoat dong cua thiét bi Slave. Thiét bi Slave duoc hoat dong, Slave
s& cho nhan tin hiéu yéu cau két ndi tir Master, néu c6 thi Slave s& giri tin hiéu x4c nhan két ndi dén
Master. Sau khi khoi dong toan bo hé thong, Slave s€ c6 mét thoi gian du dai (khoang 20 gidy) de bt
dugc goi yéu cau ket noi tir Master guri dén, luc nay Slave s& gui lai tin hiéu chap nhan két n6i dén
Master dé bao hiéu rang Slave da chap nhan két ndi va Slave tién hanh vao ché do cho nhan tin hiéu
yéu cau dit liéu tir Master. Slave tién hanh chd nhan yéu ciu giri dir liéu. Néu nhan duogc yéu cau guri
dir lidu, Slave s& ghi nhé thiét bi d6 1a Master va s& chi giri dit lidu do dac tir cac cam bién dén thiét bi
da ghi nhé theo yéu cau. Trong mé hinh luéi, néu 1a két ndi gitra Slave va Slave thi Slave trung gian s&
yéu cau cac Slave khong két ndi truc tiép dén Master giri dit liéu do dac dwoc va tién hanh chd nhan
cac gbi tin. Cac goi tin nhan dugc tir cac Slave s& duoc Slave dong vai tro ciu ndi giri dén Master dé
xu ly.

4. Két qua
4.1. M hinh phan cing

Hinh 4 minh hoa phan clng cua hé thong sau khi hoan thién. Cac diém do dugc thiét ké sir dung
cong suét thap khi ‘nguon trye tiép dugc cung cap tir pin Lithium dién 4p 3.7V. Nhu thé hién & Hinh 4a,
khdi Master bao gdm b xir Iy ESP8266, Pin Lithium, mach tang ap tir dién ap 3.7V 1én 5V, khéi truyén
nhan dir liéu chuin LoRa E32 va man hinh LCD hién thi day du thong tin dir liéu thu thap duoc tir 4
tram do tir S1 dén S4. Di v6i phan ctng cua Slave & Hinh 4b bao gdm khéi xtr 1y dit liéu véi thiét ké
Arduino Nano, ngudn dugc cap tir Pin Lithium, mach tang ap tir dién ap 3.7V 1én 5V, khéi truyén thong
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LoRa E32, va cic cam bién do luong thong tin moi truong. HE thong hoan chinh bao gém 1 thiét bi
Master va 4 thict bi Slave dugc thé hién trong Hinh 4c.

|
ESP8266
PIN
LITHIUM
18650
3.7V
BOOSTSV 2A

BOOST 5V 2A

o]

c)

Hinh 4. M6 hinh thyc té,vd vi tri cdc thanh phan cdaphén ciing a) thiét bi Master b) thiét bi Slave ¢) md hinh
thyc té cua hé thong LoRa Mesh gom 1 thiet bi Master va 4 thiét bi Slave.

4.2. Giao dién chwong trinh

Bugc minh hoa nhu Hinh 5, giao dién twong tac voi nguoi dung str dung nén tang Web béng ngon
ngit HTML/CSS két hop Javascript va cong cu Visual Studio Code dé viét ma. Giao dién chinh hién thi
co ban cac thong tin do luong dugc nhu nhiét do, do a am, nong d6 khi Gas, kha nang chay va vi tri dat
ctia thiét bj thu thap va thoi gian dong bo 1én may chu. Cac thong sb trén giao dién tuong tac dugc truyén
1én tir kh6i Master va khi téng hop cac thong tin do luong duoc 4 tram do S1 dén S4. Diéu nay gitip cho
viéc giam sat cac thong s6 do ludng duoc hiéu qua hon khi ma noi dat thiét bi do luong va noi giam sat
dit & khoang cach rit xa.
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10:10:43 PM
Slave1 Slave2
10°51'01.8"N 106°42'23.9"E 10°51'01.7"N 106°42'16.8"E

Humidity & emperature Humidity &

Flame detection € Flame detection &

Flame detection € Flame detection &

() &)

Hinh 5. Giao dién chuwong trinh mdy tinh dé gidm sat trén nén tang Web

4.3. Ddnh gid hoat dong ciia hé thong

bé danh gia do tin cay cua md hinh mang khi hoat dong trong diéu kién thuc té, nghién ctru nay da
trién khai thuc nghiém bang cach lip dat khdi Master va cac khoi Slave (cac nut do) & céac vi tri khac
nhau nhu minh hoa trong Hinh 6a. Khéi Master duoc dit & trung tam, voi khoang cach dén Slave4 1a
200m. Khoang cach tir Master dén Slavel, Slave2 va Slave3 lan luot 1a 410m, 620m va 800m. Véi cach
trién khai nhu vay, nhiéu ché d6 hoat dong co thé dugc kiém ching. Slave4 co thé hoat dong trong ché
do truyén dir liéu tryc tiép dén Master. Slavel c6 thé hoat dong nhu mot diém trung gian dé chuyén tiép
dir lidu tir Slave2 dén Master, hodc nhu mot diém trung gian dé chuyén tiép géi dir liéu theo chudi tir
Slave3 dén Slave2 rdi dén Slavel va tiép tuc truyén dén Master. Nhu duge minh hoa trong Hinh 6a,
thong tin dit liéu thu thap tir Slavel dén Slave4 dugc truyén dén Master va hién thi chi tiét trén man hinh
LCD, ciing nhu trén giao dién giam sat tr xa, nhu thé hién trong Hinh 5.

Pé danh gia hiéu suit tiéu thu ctia mo hinh va cac khéi khi hoat dong & cac ché do khac nhau, nghién
clru nay d thyc hién kiém tra trén mot thoi gian dai va do lwong cong suét tiéu thy dé tim ra mdi quan
hé giita cong suét tiéu thu, thoi gian st dung pin va cac ché d6 hoat dong. bdi véi viée do luong, nghién
clru da st dung thiét bi do KWS-MX18 [12] d¢ do cong suat tiéu thu clia ca Master va Slave khi hoat
dong ¢ nhiéu ché 46 khac nhau. Phuong phap do nay da ghi nhén dong dién va dién ap duoc hién thi
trén thiét bi sau mdi gid cho dén khi nguon pin khong con dap ing duoc hoat dong 6n dinh cho mé hinh.

Ban dau, nghién ctru d3 danh gia cong suit tiéu thu ctua khdi Master ¢ hai ché d6 hoat dong khac
nhau. Trong do, ché do 1 1a Master truyén nhan truc ti€p véi hai Slave, va ché do 2 1a Master truyén
nhén tryc tiép vdi bon Slave. Hinh 7a minh hoa cong suat tiéu thu dugc do luong ¢ hai ché d6 hoat dong
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nay. O ché d6 2, khi Master can lién lac v6i bon Slave, co mot sy tang vot vé cong sut tiéu thu 1én mirc
trung binh 694mW so véi ché d6 Master chi truyén nhan véi hai Slave & muc trung binh 1a 692mW. Do
do, & che do 2, Master chi c6 thé hoat dong trong khoang thoi gian 5 gio voi cung mot ngudn ning lugng
cung cép. Khi nguon pin giam, ca khdi ESP8266 va E32 chuyén sang ché do tiét kiém ning luong, 1am
giam cong suat tidu thu xuéng 678mW.

@3;345 am - < Z il G

Hien.
al Park o 9 SUAVE3 @
51

'00.9"N 106°42'12.2"E

>
7 Bénh\iénHongDuc II g
SUAVE2 Vo
620m 10°51'01.7"N 106°42'16.8"E
puond = %.
= z
410m SLAVE! B
10°51'01.8"N 106°42'23.9"E %
3
b, 44 g‘
£ &
7S s g
) 3 $
2 &S ™ MASTER
10°51'00.2"N 106°42'36.5"E =2
N,

Trtiép

10°50'59.9"N 106°42°43.6"E

a)

Hinh 6. Thuc nghiém va do dat hé thong trén méi truong thuec té a) Thong tin vi tri va khodng cdch ciia 4 Slave
trén ban do b) Hoat dong cua Master khi giao tiép voi 4 Slave, cac thong so dwoc hién thi day du trén man hinh

LCD
. —— Ché d6 1 sor ——Ché d6 1
i 694 —_chéds2 | ssof o1 846 ga1 ——Chéds2
——Ché do 3
—~690 | 4 —~840F 81T 813814 811 .
% % 800 | \_"?ﬁ“ﬁ\mﬁ -
<685 | 41—
“— 4 760 | p
O R 713 714 715 713 712
7 o0 b | B 720}
o 8 | Dgg |
QO <O
Q675 F 10O 640 F
600 |
670 | B
560 |
665 L L L L L L 520 'l L L L L L
1 2 3 4 5 6 1 2 3 4 5 6
a) Thoi gian (gio) b) Thoi gian (gio)

Hinh 7. Céng sudt tiéu thu ¢ cdc ché dg hoat dong khdc nhau trén a) khoi Master b) khoi Slave

Cong suét tiéu thu cta cac ché do hoat dong khac nhau trén khéi Slave cling da duogc do luong tuong
tu. Nhu dugc minh hoa trong Hinh 7b, Slave hoat ddng & ba ché @6 khac nhau: ché @6 1 1a truyén nhan
truc tiép v6i Master, ché d6 2 1a truyén nhén vdi mot goi dir li€u cia Slave trung gian, va ché d6 3 1a
truyén nhan hai goi dit liéu cta cac Slave trung gian nhu minh hoa trong Hinh 6a. Cong suét tiéu thu

JTE, Volume 20, Issue 02(V), 05/2025 9


mailto:jte@hcmute.edu.vn

JT E TAP CHI KHOA HQC GIAO DUC KY THUAT
Truong Pai hoc Su pham K¥ thuat Thanh pho Ho Chi Minh

HCMIUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

cta cac ché do hoat dong nay dugc thé hién trong Hinh 7b. O ché do 3, do tan suét cao trong viéc chuyén
g6i tin lién tuc, cong suét tiéu thy 16n din dén thoi gian hoat dong ngén, chi khoang 4 gid so voi Slave
hoat dong doc 1ap truyén dir liéu truc tiép voi Master & ché do 1. Két qua tir thiét bi do cong suat két ndi
v6i Slave hoat dong & ché do 2 nhu thé hién trong Hinh 7b cho thiy thiét bi nay da hoat dong trong
khoang thoi gian gan 6 gio va cong suét tiéu thy tai thoi diém do 1a khoang 786mW.

5. Két luan

Nghién ctru nay da xay dung hoan chinh mdt mé hinh mang gom 1 thlet bi chu va 4 thiét bi to thuc
hién cam nhén thong s6 moi truong va canh bao chdy dya trén mot sO yéu t6 co ban nhu nhiét d9, do
am, nong do khi gas va ngudn lira. Dya trén cong nghé mang truyén thong khong day LoRa, nghién ciru
da xay dung mot mang ludi truyén tin gilra nhiéu diém thu thap dir liéu dugc dat & khoang cach xa nhau
sir dung thiét ké LoRa E32. Mot giao dién truc quan trén nén tang web duoc x@y dung dé cac thong s6
trén cac diém do c6 thé duoc giam sat tur xa. Cac két qua thyc nghiém cho thdy rang, md hinh hoat dong
6n dinh trong méi trudng thuc té. Ngoai ra, viéc danh gia cong suét tiéu thy cua cac diém do ludong vOi
céc ché d6 hoat dong khac nhau ciing chi ra rang md hinh c6 thé hoat dong 6n dinh va tiéu thu cong suat
thip trong mot khoang thoi gian dai v6i ngudn ning luong pin.

Lo1i cam on

Ng}lién ctru nay thudc dé tai nam 2024 duoc hd trg kinh phi bdi Truong Pai hoc Su pham K¥ thuat
Tp. HO6 Chi Minh.

Xung dot lgi ich
Céc tac gia tuyén bd khong c6 xung dot loi ich trong bai bao nay.
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