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Tém tit: Bai bdo nay trinh bay vé mét nghién ciru va trién khai gidi phap hé thong
Internet van vt (IoT) diéu khién - gidm sat, dwa trén cong nghé LoRa va nén tang dién todn
bién ma nguon mo EdgeX Foundry. Muc tiéu cot 16i ciia cong trinh 1 xdy ding mot hé thong
6 kha néng thu thdp, luu trik, xir 1y va tw déng thuec thi cdc quy tdc nghiép vu ngay tai bién,
dong thoi dé dang tich hop véi cac dich vu dam mdy. Chiing téi da phat trién mét dich vu
thiét bi LoRa tuy chinh, duoc tich hop vao EdgelX, dé dam bao kha nang két néi voi cdc thiét
bi LoRa chuyén biét. Két qua tir thuc nghiém cho thdy hé tho”ﬁg hoat dong on dinh, véi dir
lieu duoc thu thdp va xu ly mot cach hiéu qua, do ré trung binh cho cdc tac vu tai bién duwoc
ghi nhdn dwdi 30ms. Hon nita, viéc trién khai hé thong trén Raspberry Pi dd minh chimg tinh
kha thi va hiéu sudt cao cia gidi phdp dién todn bién trong cdc méi trwong IoT ¢é tdi nguyén
han ché, thé hién qua mike tiéu thu CPU va RAM rat thap.

Tir khéa: EdgeX Foundry, LoRa, IoT, dién todn bién, diéu khién - giam sdt, dich vu thiét bi

I. Pit van dé d6, nhiéu tng dung IoT nhu diéu khién
Internet van vat (IoT) dang phat trién thoi gian th‘{c’ giém sat y,té %102?10 cén’g
nghiép, do tre thap 1a mot yeu to then chot
(Andriulo et al., 2024).

rit nhanh va tao ra mot lugng 1on dir licu
rat 16n tir hang ty thiét bi két ndi (Kong

et al., 2022; “State of 1oT 2024,” 2024).
Tuy nhién, viéc truyén tai toan bo dit liéu
nay 1én dam may dé xir 1y sé dan dén cac
thach thirc ddng ké vé do tré, bang thong
mang va van dé bao mat dit liéu (Milani et
al., 2023; Zhong & Nie, 2024). Trong khi

!'Truong Pai hoc Mé Ha Noi

bién toan bién (Edge Computing)
da phét trién nhu mot giai phap hiéu qua
dé giai quyét nhitng han ché nay. Khi
ning lyc xtr 1y va ra quyét dinh dugc
dua gan hon t6i ngudn phat sinh dit liéu,
cong nghé dién toan bién gop phan dang



210

ké vao viéc giam thiéu do tré, toi wu hoa
bang thong mang va nang cao tinh an toan
thong tin (Andriulo et al., 2024; Milani
et al., 2023; Zhong & Nie, 2024). EdgeX
Foundry (Foundation, n.d.) 1a mot nén
tang dién toan bién mi ngudn mé linh
hoat va dé m& rong cho viéc xay dung
cac ung dung bién, dugc phat trién boi
Linux Foundation. Tuy nhién, mdc du
EdgeX Foundry cung cip mot hé sinh thai
phong phu cac Device Service cho nhiéu
giao thirc phé bién nhu Modbus, BAChnet,
OPC-UA, MQTT, hay SNMP (EdgeX
Foundry Project, n.d.) nhung hién tai chua
c6 mot Device Service chinh thirc hoac
duoc hd trg rong rii danh riéng cho cong
nghé LoRa.

Nghién ctru hién tai tap trung vao
viéc tich hgp EdgeX Foundry voi cong
nghé truyén thong LoRa (Long Range)
— mdt phuong thirc truyén dan khong
day tiéu thu it ning luong va cé tim phu
song rong, dugc tng dung pho bién trong
cac hé théng IoT (Gaffurini et al., 2024;
Milani et al., 2023; Zhong & Nie, 2024).
Céac muyc ti€u trong tam cua cong trinh
nay bao gom: (1) xay dung mot LoRa
Device Service tiy chinh nham giao tiép
v6i cac thiét bi LoRa chuyén biét; (2)
thuc hién va danh gid nang luc cua hé
théng trong vi¢c thu thap, luu tri, chuyén
tiép dir liéu va xur 1y cac quy tic nghiép
vu tryc tiép tai bién thong qua EdgeX
Foundry; (3) do luong dinh lugng hi¢u
suét cua hé théng vé do tré va muc tiéu
thu tai nguyén. Pham vi ctia nghién ctru
nay giéi han & cac khia canh két ndi va
xur 1y dir liéu, khong di sau vao chi tiét
cc van dé bao mat.

Bai béo s& tiép tuc trinh bay chi tiét
vé kién tric tong thé, qua trinh trién khai
hé thong va phéan tich cic két qua thuc
nghiém nham lam rd hiéu qua ciing nhu
tiém ning ung dung cta giai phap dé xuat.

II. Co s& 1y thuyét va thiét ké hé
théng

2.1. Kién triic nén ting dién todn
bién EdgeX Foundry

EdgeX Foundry la mét khung vi mo
(framework microservice) ma ngudén mé
duoc thiét ké dé chuin héa két ndi céc
thiét bi IoT tai bién (Foundation, n.d.).
Kién trac cua EdgeX duoc t6 chirc thanh
bbn 16p chinh:

- Lop Device Services (Dich vu
Thiét bi): Lép dudi cing, co chiic ning
giao tiép véi cac thiét bi. N6 dong vai tro
la 16p triru tugng hoa cho cac loai giao
thirc truyén tin khac nhau.

- Lop Core Services (Dich vu Loi):
C6 cac chirc nang cbt 161 nhu luu trir dit
liéu (Core Data), quan 1y thiét bj (Core
Metadata), luu trir ciu hinh (Registry &
Config) va xu 1y 1énh diéu khién (Core
Command).

- Lop Supporting Services (Dich
vu HOb trg): Coé cac dich vu nhu lap lich
(Scheduler), thong bao (Notifications) va
xtt 1y luat nghiép vu (Rule Engine) dé thuc
hién cac phan tich va tac vu cuc bo.

- Lop Application Services (Dich
vu Ung dung): Lop trén cing, chiu trach
nhiém chuyén d6i va xuat dir liéu bién
sang cac nén tang ddm may, cic tng dung
doanh nghi¢p hodc cac giao thirc khac (vi
du: MQTT, HTTP) (Foundation, n.d.).



2.2. Cong nghé truyén thong LoRa

LoRa 1a mot cong nghé didu ché
v tuyén cung cap kha ning truyén thong
tam xa v6i cong suét thip (LoRa PHY |
Semtech - What Is Lora | Semtech, n.d.;
“(PDF) A Study of LoRa,” 2025). Céc dai
tan s ma no hoat dong khong can cép
phép (vi du: 433 MHz, 868 MHz, 915
MHz). Do d6, chung t6i da chon LoRa va
trién khai mot mé hinh mang hinh sao cuc
b (local star topology). Theo do, cac thiét
bi cudi LoRa (End-Devices) hay con goi
1a nat (Node) giao tiép truc tiép voi mot
cong LoRa (Gateway) tai bién, noi s& sir
dung EdgeX Foundry dé trao ddi va xu ly
dir liéu. M6 hinh nay gitp giam thiéu do
phtc tap cua hé théng va tbi uu hoa do tré
cho céc tac vy xu ly tai bién.

2.3. Dinh nghia ciu tric gdi tin
truyén - nhin LoRa

Chung t6i dd dinh nghia mot cau
trac goi tin cho viéc truyén - nhan giita
cac Node LoRa va LoRa Device Service.
CAu tric gbi tin gdm cac truong sau:

- Header Byte: Kich thudc 1 byte, 1a
byte ddu tién ctia goi tin v6i gia tri ¢d dinh
la 0x55.

- Length: Kich thuéc 1 byte, chi
téng d6 dai ctia phan dit liéu nim sau byte
nay.

- Device ID: Kich thuéc 6 byte,
ding dé dinh danh thiét bi (Node).

- Danh sach cac ma lénh - dir li€u
(Command - Data):

- Command: Kich thudc 1 byte, thé
hién ma 1énh hodc loai thong tin.

- Data: Kich thudc tuy thudc vao
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Command, chira dir li€u cua 1énh.

Ciac ma 1énh (Command Codes)
dugc xac dinh trude va dung chung trong
toan hé thong. Vi du:

- Ox11, 0x12, 0x13: Tuong ung la
céc 1énh béo céo thong tin nhiét do, do am,
anh sang.

- 0x32, 0x35: Tuong ing 1a cac 1énh
thay ddi trang thai ro-le 1, ro-le 2

2.4. Kién triic hé thong
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Hinh 1. Kién tric cua hé thong dé xuét

Kién tric cta hé thong dé xuit gdm
ba lop nhu ¢ Hinh 1. Trong do:

- L&p Thiét bi (Device Layer): Gom
cac thiét bj cam bién, chip hanh tai hién
truong (cu thé trong thi nghiém 1a 2 thiét
bi cam bién va 1 thiét bi chap hanh). Ngoai
ra, trong mang LoRa, cac thiét bi s& dong
vai tro 1a cac Node LoRa.

- L6p Bién (Edge Layer): Gom mot
thiét bi Gateway bién, dugc trién khai
trén phan ctimg Raspberry Pi 4, va phan
mém st dung nén tang EdgeX Foundry
cung vé1 LoRa Device Service tuy chinh.
Gateway ciing hd tro mang LoRa dé co
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thé giao tiép véi cac Node & 16p Thiét bi.
Day la trung tAm cta hé thong, chiu trach
nhiém thu thap, gidi ma, luu trlr dir licu
cuc bo, thuc thi cac luat nghiép vu va diéu
khién thiét bj tai chd.

- L6p Pam may/Ung dung (Cloud/
Application Layer): Bao gdbm mot MQTT
Broker (EMQX) trén ¢dam may dé nhan dix
li¢u va thong bao tir Gateway thong qua
giao thic MQTT. Lép nay c6 thé tich hop
v6i cac ing dung luu trir, phan tich dir ligu
dai han hoac giao dién nguoi dung.

Ludng dit liéu trong hé théng dién ra
nhu sau: Dit liéu tir cac thiét bi cam bién
LoRa duogc giri khong day dén Gateway
bién. LoRa Device Service trong EdgeX
nhan va giai mi goi tin theo ciu tric goi
tin da trinh bay & trén, sau d6 chuyén tiép
dit liéu dén Core Data dé luu trir. Core
Data c6 thé duoc truy van thong qua API
dé 13y dir liéu lich sir. Pong thoi, dit liéu
dugc chuyén tiép lén dam may thong
qua Application Service, cling nhu dugc
chuyén dén Rule Engine dé xir 1y luat
nghiép vu. Két qua cua viéc xur ly luat hodc
cac 1énh diéu khién tir xa duogc giri lai thiét
bi thong qua LoRa Device Service, hodc
dugc chuyén tiép 1én ddm may thong qua
Application Service.

III. Phwong phap nghién ctru va
trién khai hé thong

3.1. Thiét bi va phan mém sir dung

3.1.1. Phan cimg:

Gateway bién: Raspberry P14 Model
B (4GB RAM) két nbi v6i mo-dun LoRa
SX1278 qua bd chuyén doi USB-to-TTL.
Node cam bién 1: Vi diéu khién

(dung Arduino) két nbi véi moé-dun LoRa

SX1278 va cam DHT21, dat tén trong hé
thdng 1a CB-NhietDo-DoAm.

Node cam bién 2: Vi diéu khién
(ding Arduino) két ndi v6i mo-mo-dun
LoRa SX1278 va cam bién BH1750 , dit
tén trong hé thong 1a CB-AnhSang.

Node chip hanh: Vi diéu khién
(ding Arduino) két nbi véi mo-dun LoRa
SX1278 va 2 bong LED minh hoa cho 2 ro-
le, dit tén trong hé thdng 1a Relay2Kenh.

3.1.2. Phdan mém:

Hé diéu hanh: Raspberry Pi OS (trén
Raspberry Pi).

Nén tang Container: Docker va
Docker Compose dugc st dung dé trién
khai cac thanh phan vi dich vu ciia EdgeX
Foundry mdt cach linh hoat va ddc lap.
Docker 12 nén tang container hoa pho bién,
cho phép dong goi tng dung va mdi trudong
cua nd vao cac container nhe, trong khi
Docker Compose hd tro dinh nghia va van
hanh cic nhém container phéi hop theo ciu
truc microservices (Docker Compose, 100
C.E.; What Is Docker?, 200 C.E.). Trong
nhiéu nghién ctru gan dy, container hoa
bang Docker di duoc ching minh 1a giai
phap hiéu qua cho trién khai hé thong IoT
va dién toan bién (Hitimana et al., 2022).

Nén tang Dién toan bién: EdgeX
Foundry (phién ban 3.1.1).

Ng6n ngit phét trién Device Service: Go.

Cong cu kiém thir API: Postman.

MQTT Broker: EMQX Broker
(EMQX Overview | EMQX Docs, n.d.)
(trién khai trén ddm may). q

MQTT Client: MQTTX (dé gidm
sé:[ dir liéu trén délp may). ’
Tong hop céac thiét bi c6 trong h¢ thong
duoc minh hoa ¢ Hinh 2.



Node
CB-AnhSang:

- Arduino Nano
- Module LoRa
- BH1750

Node
- Arduino Nano

| - Module LoRa
- DHT21

- Module Lo
- Led

- CB-NhietDo-DoAm:

Node Relay2 ‘ enh:
- Arduino Napo
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Thiét bi Gateway:
- Raspberry Pi 4

- USB-to-TTL

- Module LoRa

Hinh 2. Téng hop phan cimg ctia hé thong

3.2. Trién khai LoRa Device Service

Dé tich hop cac thiét bi LoRa vao
EdgeX Foundry, chiing t6i trién khai mot
LoRa Device Service tuy chinh. Device
Service nay duogc viét dua trén Device-
SDK-Go (Edgexfoundry/Device-Sdk-Go,
2018/2025) cua EdgeX Foundry va cé cac
chirc nang sau:

- Giao tiép véimo-dun LoRa SX1278
thong qua céng USB ctia Raspberry Pi.

- Gidi ma cac goi tin LoRa nhan
duogc theo cdu triic goi tin tuy chinh da
dinh nghia, chuyén dbi dit liéu tho thanh
cac Reading (12 kiéu dit liéu cua EdgeX).

- Gui dir lidu da giai ma dén Core
Data Service.

- Tiép nhan cac lénh diéu khién
tor Core Command Service cua EdgeX
va ma hoa ching thanh goi tin LoRa dé
giri dén cac thiét bi chap hanh (¢ day la
Relay2Kenh).

- Dinh nghia va tao cac thong tin vé
cac loai dir liéu, tén, thudc tinh twong ing

cho cac Node LoRa (CB-NhietDo-DoAm,
CB-AnhSang, Relay2Kenh) trong EdgeX
Foundry dé mo ta cac dir liéu va 1énh ma
chiing hd tro.

3.3. Trién khai cdc Node Lora

Cac Node LoRa dugc trién khai st
dung Arduino va mo-dun LoRa SX1278.
Mbi node dugc lap trinh véi firmware
riéng biét:

- Node CB-NhietDo-DoAm: Poc
thong tin nhi¢t 4, do am tir DHT21, déng
6i dir lidu theo cdu trac va gui dinh ky
qua LoRa.

- Node CB-AnhSang: Poc thong tin
cuong do anh sang tor BH1750, dong goi
dir liéu theo cdu tric va gui dinh ky qua
LoRa.

- Node Relay2Kenh: Nhan cac goi
tin LoRa chtra 1¢nh diéu khién. Khi nhan
duoc Iénh hop 1€ (vi du: bat ro-le 2), n6 s€
diéu khién trang thai ciia bong LED tuong
g, sau do giri goi tin bao trang thai dé
phan hoi.



214

IV. Két qua va danh gia
4.1. Thiét lgp moi truong

Hé théng duoc trién khai trén mot
Raspberry Pi 4 dong vai tro 1la Gateway
bién. Cac Node LoRa dugc dat trong moi
truong thir nghiém gan Gateway dé dam
bao két ndi 6n dinh. EdgeX Foundry va
LoRa Device Service duoc cai dat bang
Docker Compose. EMQX Broker dugc su
dung lam MQTT Broker trén mét dich vu

dam may cong cong.

device-lora | [11:52:24.89
device-lora | [11:52:28.33°"
device-lora | [11:52:29.9@
device-lora

device-lora

device-1lora | [savociovioue) wu
device-lora | [11:52:39.909] Lora
device-lora

device-lora

a)

b)

4.2. Két qud thir nghi¢m va danh gida

4.2.1. Kich ban 1: Thu thdp dir liéu
va chuyén tiép lén dam may

Kich ban nay nham danh gid kha
nang thu thap dir liéu tir cam bién DHT21
va BH1750, sau d6 chuyén tiép 1én
EMQX Broker. Két qua cho thay hé théng
thu thap dir liéu thanh cong tir Node CB-
NhietDo-DoAm va CB-AnhSang. LoRa
Device Service da giai ma chinh xéac cac
g6i tin LoRa va day dit liéu chuan héa vao
Core Data. Dong thoi, Application Service
ciia EdgeX da chuyén tiép dir liéu nay 1én
EMQX Broker trén ddm may.

ymmand & Data cua Z can

Device ID clia 2 cam bién : aabbccddee@2140081

: aabbccddee®3112012

Mo : 2abbccddee@214809
eeB31128124F
| [11:52:43.488)] Lora R aabbgsgﬂggﬂzl-’weﬁs
SRR

| [11:52:44.912] Lora RX: aabbccddee®31120124e

Hinh 3. a) Nhat ky ctia Device Service khi nhan dir li€u tir cac cam bién. b) Giao dién
MQTTX hién thi dit liéu cam bién tir EdgeX gui t6i.

Hinh 3 minh hoa 15 rang ludng dit liéu
tir thiét bi bién 1én dam may. Hinh 3 (a) hién
thi doan nhat ky tir LoRa Device Service,
trong d6 cac goi tin nhan dugc tir cac node
cam bién duogc gidi ma thanh cong, loai
bo phan Header Byte va Length, chi dé lai
phan Device ID, Command va Data. Diéu
nay xac nhan kha nang cua Device Service
trong viéc nhan va phan tich dir li¢u tho tu

cac node LoRa. Tiép d6, Hinh 3 (b) cho thdy
giao dién cua MQTTX dang ling nghe cac
MQTT Topic lién quan, hién thi cac tin nhin
MQTT vé1 ndi dung chura dir liéu cam bién
(vtra nhan dugc nhu trong Hinh 3 (a)) da
duoc day 1én dam may. Ludng dir lidu lién
mach nay chung minh kha nang thu thap
va chuyén tiép dir liéu cta hé thong tir ting
thiét bi dén ting ddm may.



4.2.2. Kich ban 2: Luu trit va truy
van dir liéu

Kich ban nay nham danh gia kha
ning luu trit cuc bd va truy van thong

qua APIL Dir liéu cam bién duoc EdgeX

Guerseding apJ truy van téi Core Data

®
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Foundry luu trir lién tuc trong Core Data.
Chung t6i d4 str dung Postman dé truy van
100 diém dir liéu cuong do6 anh sang gan
nhat théng qua API ctia EdgeX Core Data
nhu ¢ trong Hinh 4.

Béo truy vin m
Cookies

thanh cong

avice Readings
Do thj tryre quan hda diF ligu nhdn duoc

Hinh 4. Truy van va truc quan héa lich st dit li€u st dung cong cu Postman

Viéc truy van thanh cong nay xac
nhan tinh ndng luu trir dr li¢u cuc bd cua
EdgeX Foundry. Phan dudi trong hinh la
dd thi truc quan hoa cua 100 diém dir liéu
cudng do anh sang, cho thiy su bién thién
0 rét theo thoi gian. Do thi nay dugc tao
ra tir dit liéu thyc té thu thap duoc, ching
minh kha ning hién thi va phan tich dix
li¢u da luu trit mot cach hiéu qua.

4.2.3. Kich ban 3: Diéu khién va xir
ly luat nghiép vu tai bién

Kich ban nay nhim danh gia kha
nang gui Iénh diéu khién va tu dong thuc
thi cac tac vu phtrc tap (xtr ly luat) ngay tai
bién. Mot luat dugc cAu hinh trong Rule
Engine cia EdgeX: néu gia tri cudng do
anh sang tir Node CB-AnhSang thap hon
100 lux, hé théng s& dong thoi thuc hién
hai hanh dong: (1) gui 1€nh bat Ro-le 2
trén Node Relay2Kenh va (2) gui mdt
thong bao “rule:bat relay2 theo anhsang
da kich hoat” 1én dam may qua MQTT dé
bao luat da duoc kich hoat.

e-io E‘:‘:RE::E.A!?] Lora RX: aabbccddesdllsnla
Jhianca sy s o | [T-- Tes Frme--tio-jdoe13Eg]
o Thoi diém nhan d¥¥ | pevice IDcta  nase
seliéu tir cAm bign | ICB-, 12148018
de | (CB-AnhSang ideeaazsel 15 lux

113581
ors RX:\ssbbccddes@2148081

ors Tx: 5588sabbccddeedl3sal

Gia trj anh sang =

Ngi dung lénh:
Thei diém glri yéu cau téi thiét b chdp hanh Bat ro-le 2
a)

b)

Hinh 5. a) Nhat ky cua Device Service
khi nhan goi tin tir cam bién va goi tin
giri t6i thiét bi chdp hanh. b) Giao dién
MQTTX khi nhan dugc thong bao luat da
duoc kich hoat.

Hinh 5 cung cip minh chung truc
quan vé kha ning xu 1y luat nghiép vu
tai bien. Hinh 5 (a) la doan nhat ky tu
LoRa Device Service, ghi lai hai su
kién voi ddu thoi gian theo dinh dang
HH:MM:SS.mmm. Vao ltc 12:35:26.483,
Device Service nhan mot goi tin tor CB-
AnhSang bdo cdo cuong do anh sang la
15 lux, va ngay sau do, lac 12:35:26.501
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Device Serivce gui goi tin bat Ro-le 2 cho
Relay2Kenh. Khoang thoi gian rat ngin
giita hai ddu thoi gian nay (trong hinh 1a
khoang 18ms) phan anh d¢ tré thap trong
qué trinh xir Iy. Hinh 5 (b) cho thay giao
dién cia MQTTX nhan dugc mot tin nhin
MQTT théng bao rang luat vé dnh sang da
dugc kich hoat. Chung toi d tién hanh thi
nghiém ldp lai 100 lan lién tiép, két qua
cho thiy rang thoi gian xtr Iy tir luc nhan
dit liéu dén khi giri két qua di (bao gdm ca
viée xtr 1y luat) ludn dudi dudi 30ms. Diéu
nay chimg minh rang xir 1y tai bién c6 do
tré rat thap, rat hiéu qua.

4.2.4. Panh gia viéc tiéu thu tai
nguyén

Két qua & Bang 1 cho thay viéc trién
khai EdgeX Foundry cung LoRa Device
Service trén Raspberry Pi 4 dat hi¢u qua
cao vé tiéu thu tai nguyén. Tir d6 cho thay
6 thé trién khai hé théng mdt cach gon
nhe va hiéu qua trén cac thiét bi bién co
tai nguyén phan ctmg han ché, von 1a mot
yéu ciu quan trong trong nhiéu kich ban
IoT thuc té.
Bang 1. Tai nguyén tiéu thy cta hé théng

EdgeX-LoRa trén Raspberry P14

Théng sb Gia tri
Kich thude chuong trinh (toan | ~ 540 MB
bo Image Docker)

Miic st dung CPU (trung binh) <5%
Miic st dung RAM (trung binh) <1%

IV. Két luan

Nghién ciu nay da thiét ké, phat
trién va trién khai thanh céng mot hé
thong diéu khién - giam sat IoT duya trén
nén tang dién toan bién EdgeX Foundry
va cong nghé LoRa. Chung t6i da xac
nhan dugc kha nang thu thap dir lidu tu

cac cam bién thuc té (DHT21, BH1750),
lIuu trir cuc bo, chuyén tiép 1én ddm may,
va dac biét 1a xtr 1y cac luat nghi¢p vu
phtre tap truc tiép tai bién voi do tré thip
(dudi 30ms). Hiéu suat tiéu thy tai nguyén
thap trén Raspberry Pi 4 cing 1 mot minh
chirng quan trong cho tinh kha thi cua giai
phap. Tuy nhién, van con han ché nhu cac
khia canh vé bao méat chua dugc nghién
clru xét dén.

Hudng nghién ctu tiép theo co thé
tap trung vao viéc mo rong hé théng dé hd
tro nhiéu loai cam bién va bd chép hanh
hon, tich hgp cac thuat toan hoc may tai
bién dé xtr Iy nang cao, va danh gia hiéu
sudt khi trién khai quy mo 16n hon véi
nhiéu gateway va node LoRa.
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RESEARCH AND APPLICATION OF AN OPEN-SOURCE
EDGE COMPUTING PLATFORM EDGEX FOUNDRY FOR
LORA-BASED IOT CONTROLAND MONITORING SYSTEMS

Phan Van Hai, Trinh Thi Hau’

Abstract: This paper presents the research and application of an Internet of Things
(IoT) control and monitoring system based on LoRa technology and the open-source edge
computing platform EdgeX Foundry. The study aims to build a system capable of collecting,
storing, processing, and automatically executing business rules directly at the edge, while
offering flexible integration with cloud services. We developed a custom LoRa Device
Service integrated into EdgeX to connect with specific LoRa devices. Experimental results
demonstrate the system s stable operation and efficient data collection and processing, with
an average latency of under 30ms for edge-side tasks. Furthermore, its deployment on a
Raspberry Pi, exhibiting very low CPU and RAM consumption, confirms the feasibility and

efficiency of this edge computing solution in resource-constrained loT environments.

Keywords: EdgeX Foundry, LoRa, loT, edge computing, control - monitoring, device Service
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