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Tém tit: Ngay nay, nong nghiép théng minh la mét khdi niém dwge @é cdp nhiéu trong
chuyén doi s6 o linh viee néng nghiép. Bang viéc irng dung cdc cong nghé tién tién nhu robot,
Internet of Things (IoT) hay tri tué nhan tao (Al) vao cdc hoat déng san xudt va qudn 1y néng
nghiép dé téi wu héa qud trinh san xudt va ndng cao chdt heong san pham. Trong nghién ciru
nay, tde gia tdp trung trinh bay vao nghién civu thiét ké hé thong diéu khién cho mé hinh trong
ndm tai nha dp dung cong nghé IoT. Trén co sé tim hiéu, nghién ciru 1y thuyét vé hé thong IoT
va diéu kién sinh trieong phat trién ciia ndm, nhém nghién ciru da tién hanh phan tich, lea
chon, két néi cdc thiét bi, xdy dung giao dién nguoi ding va kiém tra danh gid hé thong. Qua
két qua thuc nghiém cho thd)/, hé th(fng co kha nang thu thdp giam sat dir liu tir cac thiét bi
cam bién mét cdch lién tuc, cé kha nang tw dong diéu chinh thiét bi chdp hanh dé thay doi
théng s6 méi triecong cho phit hop véi yéu cau. Ngodi ra, hé thong con c6 kha nang gidm sat
va diéu khién tir xa bang iing dung nguwoi ding thong qua két noi internet. Hé thong giip cho
nguwoi ding giam thiéu dwoc thoi gian cham séc, nguoi ding cé thé theo déi va cham séc hé
théng tir xa mot cach linh hoat.

Tir khéa: hé thong diéu khién giam sdt ing dung IoT, nudi trong nam, IoT trong néng nghiép

I. Dit vin dé

Internet of Things (IoT) hay van vat
két ndi internet 14 cong nghé lién quan dén
viée két ndi cac thiét bi dién tr thong qua
Internet, cho phép chiing co thé giao tiép,
thu thap va chia s¢ dir liéu ma khong can
sy twong tac truc tiép cua con ngudi. Cong
nghé nay hién dang tmg dung trong nhiéu
linh vie nhur y té, nong nghiép, cong nghiép,
giao thong véan tai, hé théng nha thong
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minh,.. Nong nghiép thong minh dugc phat
trién trén nén tang cong nghé 10T cho phép
nguoi néng din nang cao ning sudt va tiét
kiém thoi gian cham soc, chi phi dién, nude
... thong qua viéc gidm sét trong trong trot,
chin nudi véi su hd tro cia cac thiét bi cam
bién nhu nhiét 46, d6 4m, anh sang tir d6 tu
dong hoa duoc hé théng san xuat (Dhal &
cong su, 2024; Sudhakara & cong su, 2023;
Chieochan & cdng su, 2017).



Mot trong s6 cac mo hinh tiéu biéu
trong nong nghi¢p g dung thanh cong
IoT d6 chinh 1a nha kinh thong minh, m6
hinh giup tang san lugng céac loai thuc
pham nhu rau, ndm va trai cdy. Nam in
1a mot thyc pham vé6i gia tri dinh dudng
cao duogc s dung rong rai trong cac bira
an hang ngay tai cac gia dinh. Tuy nhién
phan 16n lwong nam dang cung cép trén
thi truong hién nay dugc nhap tr Trung
Quéc, chit luong chua dugc dam bao do
thoi gian can phai bao quan sau thu hoach
con lau. Dya theo phuong thire canh tac,
mot s6 giai phap trong ndm dang sir dung
phé bién hién nay nhu mé hinh nudi trong
nam thii cong hay mo hinh nuéi tréng nim
sir dung cong nghé ToT va mang cam bién
khong ddy. Néu nhu san pham cia mo
hinh nudi trong nam tha cong san pham sé
tdn nhiéu thoi gian, phu thudc nhiéu vao
ngudi cham séc va diéu kién moi truong
san ¢o thi v6i mo hinh nudi trong ndm
sir dung két hop cong nghé IoT va mang
cam bién khong day c6 thé khic phuc
duoc nhuge diém cta mo hinh trén nham
tu dong hoa trong trong ndm. Mo hinh
nay dang dugc 4p dung rong rai tai Thai
Lan, Trung Qudc... (Shakir, 2019; Ping
Nguyén, 2023).

Vé6i muyc dich img dung cac vu diém
cua cong ngh¢ IoT trong ndng nghiép
néu trén, nhém nghién ctru da thiét ké hé
thdng diéu khién cho mé hinh tréng nim
pht hop véi ddi tugng 1a cac gia dinh co
nhu cau nudi trong nim tuoi tai nha ma it
c6 thoi gian cham soc thuong xuyén. HE
thong duoc thiét ké dya trén nghién ctu
vé hé thong ToT trong ndng nghiép va tich
hop céc thiét bi c6 sin trén thi truong.
Trong nghién ctru nay, hé thong diéu khién
gém ¢ cac cam bién duoc lép dat dé thu
thap dir liéu vé nhiét d9, d6 am khong khi
va nhiét d6 cia nudc trong khu vuc nuoi
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tré)ng, dir liéu nay duoc thu thap, cap nhat
lién tuc theo thoi gian thuc 1€n server. H¢
thdng c6 kha nang ty dong diéu khién cac
thiét bi dé duy tri diéu kién sdng quanh
khu vuc tr?)ng nam. Pic biét, c6 kha nang
giam sat hé thong tir xa thong qua tmg
dung nguoi dung trén di dong hodc trén
web thong qua Internet.

II. Co s& ly thuyét

Internet van vat 13 kich ban thé gidi
v6i vién canh con ngudi, d6 vat duoc dinh
dang riéng va co thé truyén tai va trao doi
thong tin dir liéu qua mot mang ma khong
phai tuong tac truc tiép giita ngudi véi
vat hay nguoi voi nguoi. [oT duge phat
trién dua trén cong nghé khong day, vi
co dién tir v mang internet, 1a tong hop
tat ca cac thiét bi co kha nang két ndi voi
internet va thé giGi that dé trao doi dit liéu
qua Bluetooth, héng ngoai, ZigBee, Wifi,
mang vién thong bang rong (4G, 5G)...
Diéu nay gitip cho con nguoi ¢ thé kiém
soat moi hoat dong mot cach tdi uu thong
qua may tinh, thiét bi di dong hodc may
tinh bang (Lanzolla & Spadavecchia,
2021; Kelly, 2024; Pal, 2024).

% Cau tric caa hé théng IoT: Hé
théng ToT dwoc phan thanh 4 16p (hinh
1), gdm c6 16p cam bién (Sensing Layer),
16p mang (Network Layer), 16p xt ly dir
liéu (Data Processing Layer), 16p ung
dung (Application Layer) (Pinh & Hoang,
2021; Gupta & Quamara, 2020).

- L&p cam bién (Sensing Layer): La
16p dau tién chiu trach nhiém thu thap dir
liéu. Bao gém cac thiét bi cam bién va co
cAu chdp hanh xung quanh méi trudng.
Giao thirc truyén thong két ndi 16p cam
bién nay véi 16p mang 1a c6 day hoic
khong day.

- Lop mang (Network Layer): Lop
chiu trach nhiém cung cip kha ning két
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nbi va giao tiép cho cac thiét bi cua hé
thong IoT. Lop nay bao gém céc giao thirc
dé cho phép giao tiép, két ndi giita cac
thiét bi va voi internet. Cong nghé thuong
dugc st dung trong cac hé théng IoT nhu
Bluetooth, Wifi, mang di dong, ...

- Lép xtr Iy dir liéu (Data Processing
Layer): Lép nay gdm cac phan mém va
phan cimg phu trach viéc tong hop, phan
tich va xir Iy dit liéu tir cac thiét bi trong
hé thong IoT.

-Lép ung dung (Application
Layer): Day 1a 16p trén cing trong kién
truc cua mot hé théng IoT, tuong tac voi
ngudi dung. Lop Gng dung nay cung cip
giao dién cho phép ngudi dung truy cdp va
diéu khién c4c thiét bi IoT.

% Giao thic truyén thong MQTT:
Giao thirc MQTT la viét tit cua Message
Queue Telemetry Transport, day 1a mot giao
thic truyén thong theo mé hinh publish/
subscribe (xuat ban-theo ddi), str dung bang
thong thp, do tin cdy cao va co kha ning

Attacher
|

Thing

Sensor

hoat dong trong diéu kién dudng truyén
khong 6n dinh. Ban ddu MQTT sinh ra cho
cac mang SCADA (Supervisory Control
and Data Acquisition - hé thong diéu khién
gidm sat va thu thap dir liéu), cac kich ban
san xuat va bang thong thap, nhung hién
nay, nho sy phat trién cia IoT ma MQTT da
tr& nén pho bién hon (Smart Factory & lioT
Marketing, 2021; MQTT, n.d.).
Data Flow
Application Layer

Smart Applications and Management

Data Processing Layer
Processing Unit
Data Analytics/ Decision Unit

Network Layer
Internet Gateway/ Network Gateway
Network Technology

Sensing Layer
Physical Object
Sensor and Actuator

Hinh 1. Céu triic ciia hé thong IoT

Server

Mobile
app

== MQTT==~

‘Web
app

Hinh 2. Vi tri giao thuc MQOTT trong mo hinh loT

Giao thite MQTT c¢6 cac uvu diém
nhu biang thong thp, do tin ciy cao va c6
thé sir dung ngay ca khi hé théng mang
khong 6n dinh, ton rét it byte cho viéc két
nbi voi server va connection co thé giir
trang thai open xuyén subt, c6 thé két ndi
nhiéu thiét bi (MQTT Client) thong qua
mot MQTT server (Broker). Trong cac
ung dung IoT, MQTT thé hién rat tot vai
trd ciia minh trong qua trinh truyén nhan
thong tin trung gian gilta Server va cac

node cam bién nhu trong hinh 2. Do do,
MQTT la giao thuc gon nhe duoc thiét ké
cha yéu dé két ndi cac thiét bi bi han ché
ngudn trén cic mang bing thong thap, rat
phu hop véi céc ting dung IoT.

I1I. Giai phap thiét ké
3.1. Thiét ké tong thé hé thong

Trén co s& nghién ctu tim hiéu vé
hé thdng IoT tmg dung trong néng nghiép,
ddc diém sinh truong va phat trién cua



nam, nhom nghién ctru thiét ké mé hinh
c6 kha nang cap nhat dir li¢u lién tuc, tu
dong diéu chinh va giam sat cac thong sb
moi trudng thong qua viée diéu khién cac
thiét bi chdp hanh qua thiét bi diéu khién,
c6 kha nang két ndi v6i Internet, thiét ké
dugc giao dién ung dung nguoi dung trén
dién thoai hodc may tinh dé co thé giam
sat va diéu chinh hé thng tir xa (AHTP,
2022; bao, 2017).

Hé thong dugc xdy dung nhu trong
hinh 3, gdm c6 hé théng cham séc nam,
ung dung nguoi dung va server. Céc thanh
phén duoc két ndi, trao d6i dit litu thong
qua Internet.

Inteme/ \ntemet

Quan ly Hé théng cham
ngudi ding sOc nadm

Hinh 3. Tong quan hé thong nuéi trong
nam

- Hé thdng cham soc ndm: Noi chira
khong gian trong ndm. Khu vurc nay sé tao
khong gian trong nam ciing nhu kiém tra
diéu kién moi truong phat trién ciia nam,
gidm sat va diéu chinh diéu kién cho phu
hop véi loai nam dang nuoi tré)ng. Hé
thdng bao gdm bo phan do ludng giam sat,
bd phan chap hanh va bo phan diéu khién.

- Server: Noi luu trit dir li€u tir bd
phan do ludong gidm sat, dir 1iéu vé cac tham
s6 can theo ddi trong qué trinh chdm soc
nam nhu ndm rom nim sd nAm md va ciing
1a noi xtr Iy cac yéu can tir ngudi dung.

- Ung dung ngudi dung: 1a mot giao
dién tuong tac vdi nguoi dung trén dién
thoai hoac trén web, kha nang két ndi véi
server, hién thi thong tin vé moi truong
quanh khu vyc nudi tréng va trang thai
hoat dong cua cac thiét bi chép hanh.
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3.2. Thiét ké phan ciing

Thiét bi phan cimg cia hé théng
bao gém cac thiét bj cuia mot hé théng IoT
thong thuong nhu cac thiét bi cam bién,
thiét bi chap hanh va thiét bi diéu khién.
Trén co s& phan tich dic diém k¥ thuat,
moi truong lam viéc cua thiét bi dé lya
chon thiét bi sao cho phu hop véi mé hinh.

% B0 phan do luong giam sat: St
dung hai cam bién nhiét do d6 4m khong
khi va cam bién nhiét d6 nuée dé do luong
va giam sat thong tin vé moi truong xung
quanh khu vuc nudi trong nam.

- Cam bién DHT21 AM2301 dung
do nhiét do do am khong khi, cam bién
nay c6 hd trg phuong thire truyén thong 1a
single-bus. Vi kich thudc nho, muc tiéu
thu dién ning thip khoang cach truyén tin
hiéu 1én dén 20 mét lam cho DHT21 phu
hop voi tng dung do nhi¢t do do Am trong
ndng nghiép, nha thong minh.

- Cam bién DS18B20 1a loai cam
bién dung do nhiét d6 nudc trong hé thong.
Cam bién c6 thé két ndi voi cac vi xir Iy
nhu Arduino, STM32... thong qua chuan
két ndi One-Wire, ddc biét c6 thé do nhiét
dd & mot noi xa hodc trong diéu kién 4m
udt nén rat phu hop voi méi trudng trong
khu vuc trong nam.

< BO phan chdp hanh: C6 nhiém
vu diéu chinh méi trudng séng cuia nAm
cho phu hop véi qua trinh sinh trudng ctua
nam. Bo phan nay bao gém mot thanh
suoi, mot quat, mot dau sui va may bom
va mot dén cong suét thap. Thanh sudi 1a
mot dién tro nhiét loai 100W - 220V duoc
dit trong 16p déat sét nung va duge nhing
vao trong nude, khi nudc nong 1én nude
cling s& tang nhiét 46 va bdc hoi, tir do
thay ddi nhiét @6 va do Am caa méi truong
trong nam. Quat co vai trd dam bao diéu
kién thong gid cho hé théng, khi ma d6 4m
hodc nhiét do khong thich hop cho su phat
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trién ctia ndm. Pau sui va may bom khi c6
nhiém vu cung cip oxy can thiét dé cho
nam phat trién. Trong mo hinh sir dung
may suc khi mini RS Electrical RS-248A.
Dén cong suét thap 14 mot trong nhimg
yéu t6 quan trong cta qua trinh tréng nim
do6 14 dam bao diéu kién anh sang cho moi
truong trong nam. Dén st dung 1 Chip
LED Full Spectrum hay con goi la déen
LED trong cdy hay dén LED trong rau
dugc su dung rat nhiéu tai cac du 4n tréng
cay trong nha cling nhu thiy canh.

% B0 phan diéu khién: Gom mot bd
vi diéu khién véi chic ning thu nhan dir

liéu tr b phan do luong giam sat, giri dit
lidu tir cam bién 1én trén Server thong qua
Internet va diéu khién bo phan chip hanh
hoat dong theo cac tham s6 da dugc cai
dat tir Server va gia tri thu duoc vé tir cam
bién. By diéu khién gém hai thanh phan
la NodeMCU ESP8266 Lua CP2102 vira
c6 thé diéu khién vira c6 kha niang két ndi
mang internet dé két ndi véi Server va Kit
RF thu phat Wifi ESP8266 NodeMCU Lua
CP2102 phu hop voi tng dung phai két
ndi, diéu khién va thu nhéan thong tin qua
song Wifi, nhét 1a ung dung c6 lién quan
t&1 linh vuce [oT (Singh & cdng su, 2020).

Bdng 1. Théng sé ky thudt cia cdc thiét bi chinh sir dung trong mé hinh

STT Tén thiét bi

Théng sb ki thuat

1 |NodeMCU ESP8266

bién ap hoat dong: 3.3V
WiFi: 2.4GHz hd trg chuan 802.11 b/g/n

2 |Cam bién nhiét d9, d6 am DHT21

Nguon cap: 3.3 - 5VDC

Dai do d 4m: 0-99,9%

Dai do nhiét dg: -40°C ~ 80°C
Chuén giao tiép 1 dy

3 | Cam bién nhiét d6 nude DS18B20

Ngudn cap: 3.0 - 5VDC
Dai do: -55°C dén + 125°C
Chuén giao ti€p 1 day

4 |Relay

Nguon cap: 5VDC
Bat/tat thiét bi chap hanh

5 Thanh su6i

Loai nhiét dién tro
Nguon cap: 220VAC

6 |Bom va may suc khi mini

RS Electrical RS-248A
Nguon cap: 220VAC

7 | Dén suodi

Chip LED Full Spectrum
Nguon cap: 5-12VDC

8 |Quat

So dd két ndi gita NodeMCU véi
cam bién nhiét do do am khong khi, cam
bién nhiét dd nude va cac thiét bi relay nhu
hinh 4. Ngon ngir 1ap trinh cho NodeMCU
c6 thé sir dung ngdn ngir C/C++ thong qua
Arduino IDE .

Nguén cip: 5VDC

gHHHbBBbEY
& O ;

Fe

ARAARRAR

Hinh 4. So dé két néi NodeMCU véi cam

bién va relay



3.3. Thiét ké phan mém
3.3.1. Luu do thudt todn

LAy cac tham

Fon »  Bit dau
sO tir Server

¥

Giri dit liéu Ly dit liéu tir
1én server cam bién

Kiém tra dir
liu tir cam
bién va tham
s6 tir Server

Dua ra 1énh
thuc thi

]

Hinh 5. Luu do thudt todn

pé xay dung dugc luu dd thuét toan
cho NodeMCU (hinh 5), can phai x4c dinh
dugc cac tham s trong sudt qua trinh didu
khién, ddy 1a nhitng tham s6 do nguoi
dung dua ra hoac dya theo ché d6 hoat
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dong mac dinh cua hé théng. Céc thong
sO nay bao gdm: nhiét do cao nhét va thap
nhat cua nudc, dd 4m cao nhat va thip
nhét trong khong gian trong nim. Cin ctr
vao gia tri cua cac thong sd nay hé thong
s& diéu khién hoat dong cua dau sudi, quat
dé diéu chinh moi truong séng ciia nAm
cho phu hop.

3.3.2. Thiét ké img dung nudi
tr(;ng nam

Ung dung quan 1y nudi trong nim
dugc thiét ké cai dat riéng dé tuong tac
v6i ngudi ding nhim tao tinh ca nhan hoa
va tién dung cho ngudi dung. Phin mém
¢6 kha niang hoat dong da nén tang nhu
Window, 10S, Android va c6 chlic nang
twong tdc co ban vdoi nguoi dung (theo
ddi diéu kién song cuia Nam, diéu khién
cac thanh phén thuc thi, ...). Pé thuc hién
dugc cac yéu cau trén, tac gia sir dung Qt
Framework dé xay dung phdn mém quan
1y nay (SurveyMonkey, n.d.; Eng, 2018).

Danh sich cic thiét
bj trong Nam

Temperabure ["C)

Cic théng s0 vé mi

3 A r g | =
tnrdmg cun cac thigt b

= Q sensodfmishroomy/o

Humildity (%)

Water Temperature [°C)

Loai Nam | e Mushroom Profile
Light Controd:
Bitu k]:néu cie u_aam. Iz
phan thye thi Temiberatans

Ham 5o

R_/‘ _-_- Pump Conkrol L 3 5t

Hinh 6. Giao dién wtng dung nudoi trong nam
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Trong hinh 6 1a giao di¢n rng dung
tuong tac ngudi dung vé quan 1y nudi
trong nam:

- Danh sach céc thiét bi trong nam:
Day la danh sach cac thiét bi trong nam
ma nguoi trong dang st dung. V&i mdi
thiét bi ma nguoi dung dang sir dung sé
hién thi cac thong s6 khac nhau trong cac
thanh phan bén duéi.

- Céc thong s6 vé moi truong cua
cac thiét bi: Py 13 noi hién thi cac thong
s6 vé diéu kién moi truong cua thiét bi
trong nam. Gom c¢6 3 yéu t6 méi truong
duogc theo doi 1a: nhi¢t do khong khi (don
vi °C), d6 am khong khi (don vi %) va
nhiét d¢ cia nudce (don vi °C).

- Loai nAm: Day 1a khu vuc hién thi
loai nAm ma thiét bi dang nuoi trong.

- Diéu khién bd phan chip hanh:
Céc nut diéu khién bat tit cac thanh phan
thuc thi tai thiét bi tré)ng nam.

- Lua chon may chu két nbi: bay la
khu vuc dé lya chon may chu dé két noi dé
cap nhat thong tin ctia hé thong. Trong qua
trinh hoat dong cua hé thong, xdy dung
nhimg may chu dé back-up trong nhimg
truong hop gip su cb. Viée nay gitp hé
thong hoat dong lién tuc ma khong gip
phai sy mat mat vé dir liéu.

IV. Thuc nghiém

Pé danh gia kiém nghiém hé thong,
nhom nghién ctru tién hanh thuc nghiém
hé théng diéu khién cho hé thdng trong
nam véi loai nAm an phé bién hién nay la
nim so. Véi kich ban tién hanh lan lugt
két nbi giita hé thong may chu va phan
clng, kiém tra kha ning thu nhép dir liéu
lién tuc theo thoi gian tir cac cam bién gui
lén ToT Server va kiém tra két qua nhan
duoc tir web. Ngoaira, con tién hanh kiém
tra kha niang diéu khién tir xa cac bo phan

chap hanh bang cach bat tit cac thiét bi
nay tu trén trang web tai may chu xu 1y dix
liéu va ung dung trén dién thoai.

- Mo hinh thyc nghi¢m dugc thiét
ké gom hai phan chinh 13 hop tréng nim
va hop diéu khién duoc bd tri bén trai cia
hop trong ndm (hinh 7). Tién hanh kiém
tra két ndi may chu va phan ctng thong
qua diéu khién bat tit cac thiét bi chap
hanh thong qua quan sat hoat dong cua
thiét bi trén hop diéu khién. Trén hinh 7 1a
minh hoa két qua diéu khién bat dén chiéu
sang cho mo hinh.

Hinh 7. Mo hinh thuc nghiém hé théng
tr(;ng nam

- Tién hanh thr nghiém dénh gia
kha nang thu nhan dir liéu tr cdc cam bién
moi truong gui Ién trén [oT Server va trén
web. Tai thoi diém danh gia, két qua thu
duoc truc tiép tlr cac cam bién nhiét do do
am khong khi va nhiét d6 nude (hinh 8),
két qua dit liéu thu dugc tr trén IoT server
(hinh 9).

Da nhan duoc: (“bey®:1234,%"t":27.30,"h":84.60,"cW":30.31)

12/03/20

10:58:24

Da nhan c: (“key™:1234,7t":27.60,"h":84.40, "tW":30.50)
12/03/2024 10:52:3%
Da nhan duoc: (“key":1234,"t":27.80,"h":84.40,"th":30.63)
1270372024 10:58:45

Hinh 8. Dir lieu thu dwoc tifph(in cung

Hinh 9. Dit liéu hién thi trén IoT Server



Két qua cho thay di liéu vé nhiét do
d6 am khong khi, nhiét d6 nudc duoc hién
thi va cap nhat lién tuc theo thoi gian, co
thé nhan thay su khac biét doi chut vé thoi
gian ghi nhan dir li€u tai hai noi. Ly do c6
su chénh I¢ch nay vi dir li€u sau khi dugc
gui 1én MQTT Broker, ngoai do tré vi
duong truyén mang con thém mot khau xir
1y trung gian tai co s¢ dit licu MongoDB.
Tuy nhién trén thyc té su sai khac nay 1a
khong dang ké va co thé chip nhan dugc.

- Tiép tyc tién hanh kiém tra may
chu didu khién cac bd phan chap hanh bang
cach bat tat cac thiét bi nay tir trén trang
web tai may chu xir 1y dir liéu. Két qua thu
dugc nhu trong hinh 10 1a minh hoa thtr
nghiém diéu khién may bom tir hé thong
may chu. Khi d6 trén may chu bdo trang
thai thay d6i tir OFF sang ON cua bom va
bom hoat dong cép nudc vao mo hinh.

Hinh 10. Kiém tra mdy chi diéu khién
cdc thanh phan thuce thi

- Thir nghiém danh gia két ndi tng
dung ngudi ding véi may chu bang cach kiém
tra tinh twong thich céc thong s6 hién thi trén
{mg dung va may chu tai cling mot thoi diém.

Hinh 11. Kiém tra ket noi dir liéu giira
phan mém voi may chu
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Nhu trén hinh 11, hién thi két qua do
dugc tai thoi diém khao sat cta tmg dung
va mdy chu nhu nhau véi nhiét do 27°C,
d6 am 74,0%, nhiét do nudc 27°C.

V. Két luin

Qua thyc nghiém cho thiy nghién
clru da thiét ké duoc hé thong diéu khién
cho mé hinh tréng nim ung dung cong
nghé ToT. Thiét ké nay phu hop cho tng
dung trong nim tai nha cho cac gia dinh
it c6 thot gian cham séc nam truc tiép. Hé
thdng diéu khién thiét ké da dap ung duoc
muc ti€u dat ra, c6 kha nang theo doi, cap
nhat lién tyc dir lidu va tu dong diéu chinh
cac tham sb ciia méi truong dé phu hop
v6i cac diéu kién dé sinh truong cua timg
loai nAm khac nhau. Pic biét, nguoi su
dung c6 thé diéu khién va giam sat hoat
dong cua hé thong qua két ndi internet trén
Web hoic thiét bi di dong. Nghién ciru co
thé tiép tuc phat trién tich hop thém Al
trong dy doan sinh trudng phat trién cua
nam va két hop voi bao mat an toan thong
tin cho hé thong (Narciandi-Rodr 1guez
& cong su, 2024; Khurpade & cong su,
2018; Lé & cong su, 2025).
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RESEARCH AND DESIGN A CONTROL SYSTEM
FOR HOME-BASED MUSHROOM CULTIVATION
USING IOT TECHNOLOGY

Trinh Thi Hau?, Phan Van Hai’, Do Dinh Hung’

Abstract: Nowadays, smart agriculture is a widely discussed concept in the digital

transformation of the agricultural sector. By applying advanced technologies such as robotics,

the Internet of Things (IoT), and artificial intelligence (Al) to agricultural production and

management, it is possible to optimize processes and enhance product quality. This study

focuses on the design of a control system for a home-based mushroom cultivation model using

1oT technology. Based on theoretical research on loT systems and the growth conditions of

mushrooms, the research team analyzed, selected, and integrated devices, developed user

interfaces, and conducted system testing and evaluation. Experimental results show that

the system is capable of continuously collecting and monitoring data from sensor devices

and is capable of automatically adjusting actuators to modify environmental parameters

as required. In addition, the system supports remote monitoring and control through a user

application via an internet connection. The system enables users to reduce maintenance time

and flexibly monitor and manage the cultivation process remotely.

Keywords: loT-based monitoring and control system, mushroom cultivation, loT in agriculture
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