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TOM TAT

Bai béo xay dung hé thdng gidm sat moi treong va bay con trung thong minh dya
trén cong nghé Internet van vat (IoT). Phuong phap nghién cttu bao gom viéc thiét
k& phan cung tich hop vi diéu khién ESP8266, cam bién SCD40, BH1750 va
ESP32CAM d6 phan giai 2MP dé giam sat di liéu thoi gian thuc qua tng dung
Blynk. Hé thong van hanh bang nang lwong mit troi, cho phép diéu khién bay den
LED da séc két hop quat hat dé tiéu diét sau hai tw dong.

Két qua dinh luwong tir thuc nghiém cho thay cac cam bién cung cdp sO liéu moi
trueong chinh x4c: nong d6 CO2 dao dong tir 370-500 ppm, d6 &m khong khi dat 60—
90% va cuong d6 anh sdng dat dinh 90.000 lux vao gitra trra. Ve hiéu sudt bay, mau
vang thu hat rdy nau va ray xanh hiéu qua nhat, dat ty 1é tix 85% dén 90% voi s
lwong by duoc 1én dén 40 con trong cac khung gio cao diém. Anh sang tim ciing
dat hiéu qua 75% d6i véi cac loai nhw buém dém va moi. Tong thé, hé thong tiéu
diét it nhat 70% con trung gay hai, giup giam 30-50% luong thudc trir sdu hda hoc
va tiét kiém 40% chi phi lao ddng so v6i canh tac truyén thong. Day la giai phap tién
tién giup t6i wu hoa diéu kién sinh trudng cay trong va bao vé hé sinh thai nong
nghiép bén ving.

T khoa: Gidm st mdi truong va bay con trung, IoT, ESP8266, cam bién SCD40,
BH1750, ESP32CAM.

1. MO PAU

Ngay nay, Internet van vat- Internet of Things (IoT) 1a mot xu hudng cong nghe

cho phép viéc két ndi va thu thap thong tin gitra cac thiét bi dwgc thuc hién moi lic, moi

noi. IoT dang duoc nghién ctry, trién khai 6 rat nhiéu linh vieec khac nhau nhu nha thong

minh, thanh

phd thong minh, chdm séc sttc khoe, néng nghiép thong minh. [1]
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Trong nong nghiép toan cau dang ddi mat voéi nhitng thach thiic nghiém trong
nang suat khdng &n dinh do bién ddi khi hau, lam dung thudc trir sdu gay 6 nhiém moi
treong, va sy thiéu hut cac giai phap giam sat hiéu qua trong canh tac truyén théng.
Theo T6 chitc Luong thuc va Nong nghiép Lién Hop Qudc (FAO, 2023), 40% san luong
cay trong toan cau bi mat mdi nam do sau bénh, trong khi viéc sit dung thudc trir sau
hoa hoc gay thiét hai moi treong wdce tinh 100 ty USD hang nam. Tai Viét Nam, 70%
ndng dan van phu thudc vao kinh nghiém ca nhan d€ quan ly méi treong canh tac, dan
dén lang phi tai nguyén va nang suét thap (Bo Nong nghiép va Phat trién Nong thon,
2024). Trwdce bdi canh nay, nhém nghién ctru lwa chon chu dé ”Ung dung cong nghé IoT
gidm sat mdi tredong va bay con trling bao vé cay trong”. Hé thong IoT cho phép gidm
sat thoi gian thuc cac thong s6 mdi truong nhu nhiét d6, d6 am dat, CO», va anh sang,
giup t6i wu hoa diéu kién sinh trudng ctia cay trong.

Theo bao cao ctia ndm 2024, thi treong nong nghiép thong minh toan cau du kién
dat 26 ty USD vao nam 2028, nho céc giai phap [oT cai thién nang suat 1én dén 20%. Thiét
bi ciia nhém khong chi cung cap dit liéu chinh xac ma con tich hop by con trung tw
dong bf?mg anh sang, giam 30-50% st dung thudc trir sau (dua trén thi nghiém so bd),
gop phan bao vé stec khoe con nguoi va hé sinh thai [2]. Thiét bi ¢ thé tuy chinh cho
nhiéu loai cay trong (lta, rau, cdy dn qua) va moi truong (nha kinh, canh déng), phtt hop
v6i cac khu vue nong nghiép da dang tir Dong Nam A dén chau Phi. Viée tich hop bay
con trung bang anh sang da mau va nang luong téi tao 1a sang tao ddc ddo, mo ra co hdi
nghién ctru thém vé Al nhan dién con trung va phéan tich di liéu nong nghiép. Chu dé
nay ciing tao co hdi dao tao ky nang IoT cho hoc sinh va noéng dan, gép phan xay dung
Iwec Ivong lao dong cong nghé cao.

Nhu vay, chu dé khong chi giai quyét cac van dé cap bach ctia ndong nghiép Viét
Nam ma con mang tam nhin toan cau, hudng téi mot nén nong nghiép thong minh, bén
vitng, va canh tranh trong thoi dai cich mang cong nghiép 4.0. Véi tinh thuc tién, séng
tao, va kha nang ttng dung rong rai, giai phap hita hen tao ra tac dong tich ciec cho nong
dan, moi treong, va xa hoi [2], [3].
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Hé thong nay khong chi dugc thiét ké dé theo doi do am dat, nhiét do va do am
khong khi ctia dét trong trot ma con d€ giam chi phi lao ddng, tang tinh bén viing tong
thé cua cac ky thuat ndong nghiép va cai thién nang suét cay trong va quan ly nudc.

Giai phap dua trén Internet van vat (IoT) nay cung cap mot phuwong phap hién
dai d€ giai quyét cac van dé cdp bach ma nganh néng nghiép dang phai d6i mat hién
nay, mo duong cho mot nganh nong nghiép manh mé va hiéu qua hon trong tuong lai
bang cach cung cap cho néng dan quyén truy cap vao dir lidéu thoi gian thuc va digu
khién tu dong [4].

2. GIOI THIEU VE HE THONG

Thu thap d@ liéu moi truong: Do luong chinh xac cac thong s6 COz, nhiét do, do
am khong khi, d6 am dat, va anh sang, truyén dix liéu qua Wifi dén ting dung dién thoai,
hd tro nodng dan tdi vu hda twdi tiéu va bon phan. Kiém soat sau bénh hiéu qua: St dung
dén LED da mau (vang, tim, xanh duong) két hop quat htt d& bay it nhat 70% cac loai
cOn trung gay hai nhu ray nau (brown planthopper), bo tri (thrips), va ru6i duc qua (fruit
flies) [5], [6].

H6 tro phan tich c¢on trung: Chup anh con tring bang mo-dun ESP32CAM,
truyén hinh anh dén tng dung dé nhan dién thu cong hodc ty dong, cung cdp khuyén
cao kiém soat sau bénh.

Tang tinh bén viing: Tan dung nang luong mat troi, giam 30-50% chi phi thudc
trir sdu va 40% chi phi lao dong so véi phuong phap truyén thong. Vi muc tiéu xay
dung hé thong c6 thé gidm sat moi truong va bay con trung st dung IoT, dwoc gidm sat
va diéu khién thiét bi IoT st dung trén dién thoai c6 giao dién phan mém c6 chtrc nang
két ndi vai thiét bi thong qua séng wifi phan mém hién thi thong tin moéi truong nong
dd COz, nhiét do, d6 am khong khi, d dm dat, anh sang. Phan mém hién thi video truc
tiép cac loai con tring bat dwgc. Phan mém diéu khién mau sic thu hit con tring va
quat htt con trung.

Qua phan tich, thiét k€, chung t6i dua ra so d6 khoi cua hé thong bao gom cac
khoi chinh 1a khoi diéu khién, khoi cam bién, khoi hién thi va khéi ngudn. Hé thong
duoc thiét ké theo hinh khéi, dong thoi stt dung cong nghé IoT dé€ tu ddng hda qua trinh
thu thap va phan tich di liéu moéi treong, cung cdp cac du doan va canh bao kip thoi
cho ngudi nong dan. Ap dung dén LED da quang phd, quat hiit va hop chika con triing
giup tang hiéu qua kiém soat con trung so voi cac phuong phap truyén thong. Thiét ké
giao dién hién thi triec quan (OLED), cung kha nang gidm sat qua tng dung di dong,
gitip ngudi dung dé dang tiép can cong nghé du khong c6 chuyén mon cao. Giam st
dung thudc bao vé thuc vat hda hoc nho viée kiém soat con trung bang anh sang, gép
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phan bao vé moi trrong va san xudt nong nghiép an toan. Viéc sit dung nang lwong tai
tao va thiét k& hé thong dé tai ché ting tinh bén vitng cho san pham.

Kh&i cam bién do CO2, nhiét
dd va d6 dm khang khi

Khé&i cdm bién do d6 am dat

Kh&i cam bién do cuéng d6
anh sang

Kh&i pin mét tr&i va pin sac
cung cap nang lweng cho

Kh8i digu khién ESP8266

Doc tin hiéu tlr cac cam
bi&n, x(r ly va xudt tin
hiéu hién thj théng tin va
gri théng tin 1&n phan
mém trén dién thoai
théng qua song wifi, 3G

Nhan tin higu digu khién
tir phan mém dé chon
mau séc cha led va cho

phép quat hat hoat dong

Khdi hién thi théng s&

mdi trwéng

—=

Khé&i chuyén mau dén
led va quat hut d& bay
con trung

Khéi camera chup anh
guri 18n phan mém

thiét bi

Hinh 3. So d6 khoi cua hé thong

Hinh 3 cho thay so d6 khéi ctua hé thdng giam sat cac thong s moéi truong dwa
trén IoT, giai thich quy trinh cua cha dé nay. Vi diéu khién ESP8266 di kem cac chan
GPIO hoan toan pht hop v6i thiét k€ ToT, ¢ thé hoat dong vdi cac thanh phan cam bién
va giao dién ngudi dung ciing cé thé ho trg nhiéu giao thitc khac nhau [7]. Hé théng bao
gom cam bién CO», nhiét d9, dd am dat, cuong do anh sang va do am khong khi, lam
dau vao va tat ca déu duoc két ndi voi ESP8266. Cac cam bién nay lién tuc theo doi cac
thong s moi truong sau d6 truyén dit liéu dén ESP8266 theo khoang thoi gian déu dan,
ESP8266 xtt ly di liéu dau vao, so sanh gia tri hién tai véi gid tri nguwong duoc xac dinh
trude. Néu cac thong s6 mai treong giam mitc da xac dinh cho phép EPS8266 kich hoat
cac thiét bi bang cach gtri cac thong s6 mdi treong dé cung cap da muikc cho phép nham
toi wu hod twdi tiéu va bon phan. Vi diéu khién ESP8266 nhan tin hiéu diéu khién tir
phan mém dé€ chon mau sac ctia led (d8i mau theo loai con trung) va dé cho quat htt con
trung hoat dong va Mo-dun ESP32CAM chup anh con trung véi d6 phan giai 2MP,
truyén di liéu qua Wifi. Khéi ngudn: Cung cdp ngudn dién cho hé thong hoat dong.

3. THIET KE PHAN CUNG CUA HE THONG
3.1. Nguyén tac hoat dong.

Thiét bi IoT sé do cac thong s6 méi treong (COz, nhiét dd, d6 am khong khi, do
am dat va anh sang), hién thi 1én man hinh OLED va truyén cac thong s 1én phan mém
cai dat trén dién thoai thong minh thong qua song wifi hodc 3G, gitp nguoi sit dung
giam sat moi truong tir xa. Nguoi st dung sé st dung phan mém trén dién thoai dé€ diéu
khién quat hut va loai mau phat sang trén thiét bi [oT d€ tao b5y mau bt con trung hiéu
qua, chttc nang nay co thé tw dong hoat dong khi vé dém. Thiét bi sé chup anh cac con
trng bi bit va gti hinh anh 1én phan mém trén dién thoai dé nguoi stt dung quan sat



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 30, S& 1E (2025) ISSN: 2354-0842

tte xa. Thiét bi IoT sit dung pin mdt troi va pin sac d€ luu trit nang legng dé hoat dong
linh hoat 1au dai, thiét bi c6 thé sac bang dién ludi (néu can).

3.2. Xy dung phan citng thiét bi IoT phu hop cho muc dich st dung.

Nghién cttu da khao sat thuc dia tai d€ dua ra thiét ké thiét bi IoT phu hop voi

~
thuec té.
PIN MAT TROT ™,
» CAC CAM BIEN PO CO2- T-H-LUX
MAN HINH HIEN THI -
PINSAC X ) o )
VA BO DIEU KHIEN WIFL k’;PM""*- - . TANG 3: CHUA PIN, BO DIEU KHIEN, HIEN THI VA CAM BIEN
P TANG 2: TAO BUONG BAY CON TRUNG BANG DEN LED BOI
THANH LED DOI MAU [ MAU VA QUAT HUT
e A
QUAT HUT g =m==m=m ===
:
CAMERA(MODULE ESP32CAM— e
TANG 1: TAO BUONG CHUA CON TRUNG
By A 1A A PR
Hinh 4. Thiét ké tong quan thiét bi IoT.
°, A ’ 2 2 ’ A .
% Phan cttng san pham co 3 tang:

Tang 1: Dung dé chita con triing da bi bay duoc.

s

Tang 2: Bay con triing, duoc gén quat hat, dén led d6i mau c6 thé diéu khién
hoat dong tir xa bang phan mém.

v Tang 3: Chta pin mat troi, pin sac, mach diéu khién ESP8266 va cac cam bién do
théng s6 mdi treong (cam bién do nong do COz, nhiét d6 va do am khong khi,
cam bién do d6 am dat, cam bién do cuong do anh sang).
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3.3. Cac khdi chirc ning ctia hé thong

Trong phéan nay, ching tdi trinh bay chi tiét vé hoat dong cua cac khdi trong hé
thong vai cac thiét bi duoc lwa chon bao gom khdi xt ly trung tam, khoi hién thi, khoi
cam bién, khoi nguon.

3.3.1. Khéi xtt ly trung tam

Chtic ndng ctia khéi xtt ly trung tam la nhan di liéu tir khéi xtt ly cam bién thong
qua giao ti€p UART sau do sé xi ly gui dit liéu 1én khoi hién thi va webserver dé€ hién
thi va theo dodi nd. Qua qua trinh tim hiéu va tiép can mot s6 vi diéu khién phd bién va
phu hop cho muc tiéu ting dung ctia dé tai. Chting t6i nhan thdy ESP8266 Wemos D1
Mini la phtt hop nhat d€ lam khoi trung tam cta hé thong ESP8266 Wemos D1 Mini ¢6
wu diém 1a nho gon, d€ 1ap trinh, tién loi trong viéc két ndi, giao ti€p vdi cac thiét bi
ngoai vi cing nhu truyén nhan dir liéu internet tot. Nén chung t6i quyét dinh chon
ESP8266 Wemos D1 Mini dung lam trung tam diéu khién cho khoi xt ly. Thong s6 ky
thuat ctia ESP8266 duoc thé hién ¢ Hinh 5.

3.3.2. Khéi hién thi

Hién nay c6 rat nhiéu loai man hinh véi sy hd tro thu vién rong rai giap cho viéc
hién thi thong tin duoc séc nét va thAim my hon. Nhung dé& dap tng duoc yéu cau thiét
ké nho gon ctia san pham vong tay nén man hinh OLED dwoc chon nhu ¢ Hinh 6.
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Hinh 5. So d6 chan ctia ESP8266 Hinh 6. Man hinh OLED
3.3.3. Khoi Cam bién nong d6 COz, nhiét dd (Module SCD40)

Carbon dioxide la mot chi s& quan trong vé chat lwgng khong khi trong nha, gay
ton hai dén kha nang nhan thitc va hanh phtc ctia con nguoi. SCD40 1a thé hé ti€p theo
ctia cam bién micro carbon dioxide cua Sensirion. SCD40 c¢6 d6 chinh xac cao va hiéu
suat chi phi cao. Chéat lwgng khong khi trong nha gitp duy tri mét méi truong trong
lanh va hiéu qua vdi nong do carbon dioxide thap trong mot khoang thoi gian.

3.3.4. Cam bién cuong do anh sang BH1750F VI, Do cuong d6 LUX
Cam bién anh sang BH1750F VI Digital Light Sensor dugc st dung dé€ do cuong
6
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dd anh sang theo don vi lux, cam bién c6 ADC ndi va b tién xt ly nén gia tri duoc tra
ra la gia tri tryc ti€p cuong do anh sang lux ma khong phai qua bat ky x& ly hay tinh
toan nao thong qua giao tiép 12C.

3.3.5. Cam bién d6 am dat Soil Moisture Sensor

Cam bién d6 am dat 1a mot thiét bi dung d€ do lwong nudce (d6 am) hién cé trong
dat. Nhiing cam bién nay dong vai trd quan trong trong viéc quan ly twdi tiéu hiéu qua
trong noéng nghiép, lam vuon va cac linh vuc nghién cttu moéi trueong, giap tdi wu hoa
viéc str dung nuwdc va thiic ddy sy phat trién khoe manh caa cay trong....

3.3.6. Module ESP32CAM

Bo xtt ly manh mé: Sit dung chip ESP32-S, mgt SoC (System on a Chip) 16i kép
32-bit t6c d§ cao, co thé dat tdéi 160MHz va kha nang tinh toan 1én dén 600 DMIPS. Két
ndi khéng day: Tich hop ca Wifi (chudn 802.11 b/g/n) va Bluetooth (chuén 4.2 BR/EDR
va BLE), gitip truyén tai dit liéu linh hoat. Giao ti€p ngoai vi da dang: Hb tro nhiéu giao
dién nhw UART, SPI, 12C, PWM, ADC va DAC, gitp dé dang két ndi v4i cac cam bién
va thiét bi khac.

3.3.7. Pin mat troi 12V, Pin sac 12V-10A

Pin mat troi 12V 1a loai tdm pin phd bién dwoc thiét k& dé sac &c quy 12V hodc
cap nguon tryec ti€p cho cac thiét bi dién 12V, phtt hop cho cac hé thdng nang lwong mét
troi doc 1ap nho va di dong.

4. XAY DUNG PHAN MEM PIEU KHIEN
4.1. Xay dung phan mém giam sat va diéu khién

Str dung phan mém Android Studio d€ viét phan mém giam sat va diéu khién
thiét bi [oT st dung trén dién thoai c¢é giao dién nhw sau: Phan mém 6 chitc ndng két
ndi voi thiét bi thong qua soéng wifi, hién thi thong tin moéi truong (néng do COz, nhiét
dd, dd &m khong khi, d6 am dat, anh sang). Bén canh d6, phan mém hién thi video truc
tiép cac loai con tring bat duoc va diéu khién mau sic thu hit con tring va quat hat con
trung.

4.2. Phan mém lap trinh ESP8266

Chung t6i st dung phan mém Arduino IDE (Arduino Integrated Development
Environment) ESP8266 Wemos D1; Ngon ngt duoc stt dung & Arduino IDE 1a C/C++.
Tat ca déu la ma ngudn mo, dugc déng gép va hd tro rdt nhiéu tir cong dong, rat thich
hop cho nhitng ai méi bat dau tim hiéu hodc khong chuyén dé dé dang tiép can, nim
bat va trién khai nhanh chéng. Arduino IDE hoat dong duoc trén ca ba nén tang:
Windows, MAC OS va Linux [7].



Xdy dyng hé thong gidm st moi trieong va bay con trimg dé’bdo vé cdy trong sir dung internet van vit (1oT)

4.3. Ung dung App Blynk

Blynk la mét iing dung iOS va Android d€ kiém soat thiét bi ESP8266, Arduino
Raspberry Pi va thiét bi khac trén Internet.

Hinh 7. Ung dung blynk
C6 hai thanh phan chinh trong nén tang:

v Blynk App: Cho phép tao giao dién cho san pham ctia ban bang cach kéo tha cac
widget khac nhau ma nha cung cip da thiét k& san nhu ¢ Hinh 8.

v Library Blynk: ho trg cho hau hét tat ca cac nén tang phan ctng phd bién, cho
phép giao ti€p v4i mdy chu va xwr ly tat ca cac 1énh dén va di [6], [7].

5. KET QUA THUC THI HE THONG

BOSES- ____ SWM«ns. N 2 A
PHAN MEM GIAM SAT MOI Tén phan mem.

TRUONG VA BAY CON TRUNG
BAO VE CAY TRONG o A pr— -
B o e Hién thi thong s6 moéi tnromg
" T woowx (néng d6 CO2, d6 am dat,
: nhiétdo, d6 am khong khi, anh
Dlﬁv\l KHIEN DEN & QUAT Sang )}

auat " Mouden T -

HINH ANH CON TRONG

Diéu khién quat va mau dén
thu hut va bét con tring.

Hién thj video truc tiép céc
con trung bar dugc tai budng
chira.

Hinh 8: Phitn mém gidm sdt va diéu khién thiét bi IoT trén dién thogi.

Heé thdng IoT gitip gidm sat cac yéu t6 moi treong nhw nhiét d9, d6 am, anh sang
d€ t6i wu hoa diéu kién sinh trudng ctia cac cay trong nhu ca phé, tiéu, che, va cay an
qua. By con trung tich hop hd trg kiém soat sdu bénh trén cay trong cé gia tri kinh t&
cao nhu nhéan, xoai, vai, hay cam quyt. Canh dong trong rau va laa: Cam bién IoT do
diéu kién moi treong trén dién rong, cung cap dir liéu dé€ diéu chinh twdi tiéu, anh sang,
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va dinh dudng phtt hop. Bay con triing gitip giam thiéu thiét hai tir cac loai gay hai nhuw
ray nau, bo tri, va sau cudn la. Trong cay trong nha kinh: Hé thong IoT két hop vdi quan
ly nha kinh gitip duy tri cac yéu t6 mdi tredng 6n dinh, hd tro trong cay quanh nam.

Bay con trung gitip kiém soat sau bénh trong moi tredng kin ma khong can ste dung héa

chat.

Bang 1. Bang dit liéu moi treong trong thuc nghiém.

Thoi gian | CO: (ppm) | Nhiét d6 | D6 am khong khi | D6 am dit | Anh sang
o (%) %) | 4w

06:00 400 22.5 85 60 900
09:00 450 26.0 70 58 7.500
12:00 500 30.5 60 55 90.000
15:00 480 28.0 65 57 80.000
18:00 420 25.0 75 59 4.200
21:00 400 22.0 80 63 60
00:00 380 20.0 85 66 8
03:00 370 19.0 90 70 10

Nong d6 CO, (ppm): Biéu thi nong dd khi CO, trong khong khi. Gia tri cao hon
vao ban ngay do hoat dong ho hap ctia cay va con trung.

Nhiét do (°C): Ghi nhan nhiét d¢ khong khi tai khu vie thiee nghiém, c¢6 sy dao dong
16n gitta ban ngay va ban dém.

D6 dm khong khi (%): Do am khong khi anh huong dén su phat trién cua cay
trong va hanh vi ctia con trung. Gia tri cao hon vao bu6i sang sém va ban dém.

D6 am dat (%): Biéu thi lwong nudc trong dat, duoc do d€ dam bao diéu kién
phat trién tdi vu cho cay trong.

Anh sang (lux): Do cuong d¢ anh sang tai khu vuc thuc nghiém. Gid tri cao nhat vao
budi trwa va giam dan vao budi toi.

Cong nghé IoT dé theo doi va phan tich moéi treong canh tac, mot xu hudng méi
trong viéc chuyén doi nén noéng nghiép truyén thong sang ndong nghiép thong minh
(AgriTech).

Viéc gidm sat dong thoi cac thong s6 quan trong nhu COz, nhiét d9, dd &m khong
khi, anh sang gitup t6i wu hoa diéu kién sinh trudng va phat trién cua cay trong, giam
thiéu tac dong tir bién d6i khi hau.
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Bang 2. Bang dit liéu con trung trong thiec nghiém.

Thoi gian | Loaicon | SO lwong Ghi cht hanh vi
tring bi bay
(con)
Hoat dong chu yéu vao sang som khi do
06:00 - 09:00 Musi 50 | am khong khi cao.
06:00 - 09:00 Chau 8 Hoat dong khi anh sang ban ngay tang
chau 1én va nhiét d6 khong khi &m dan.
09:00-12:00 | Ray nau 20 Xudt hién khi anh sang tdng manh.
09:00 - 12:00 Ruo6i 8 Tap trung gan cac nguon thirc dn hiru co.
12:00 - 15:00 Chau 6 Hoat dong khi anh sang ban ngay tdng
chau 1én va nhiét d¢ khong khi &m dan.
12:00 - 15:00 Rudi 10 Tap trung gan cac nguon thirc dn hitu co.
15:00 - 18:00 Ray xanh 18 Hoat dong manh vao chiéu khi anh sang
giam dan
15:00 - 18:00 Bo xit Hoat ddng rai rac, chu yéu gan cay trong.
6
18:00 - 21:00 | Pom d6m Tang hoat dong khi troi t6i, bi thu hat boi
10 anh sang tim.
18:00 - 21:00 Mudi 25 S6 lwgng cao hon vao budi tdi, tap trung
gan nguon nuoc.
21:00 - 06:00 Mobi 5 Hoat dong manh vao ban dém, bi thu hat

boi dnh sang.
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Bang 3. Bang dit liéu hiéu qua mau sac thu hiit con trung,

Thoi gian Mau sic Loai con trung | S6 con | Hiéu Ghi chu
bay bi thu hat truing | qua
(con) (%)
06:00- 09:00 Réay nau, Mudi. Mau vang thu hat
Vang 35 85 manh céac loai ray
nau.
06:00- 09:00 | Xanh duwong| Ru6i. Chau Thu hut t6t cac loai
chau. 20 65 rudi vao buodi sang.
Chau chau. Thu hat vira phai,
09:00-12:00 | Tim Dom dém. 18 50 | Phu hop voi con
trung dém.
Bo xit. Hiéu qua thap do it
12:00- 15:00 | Xanh 14 Sau &n la. 12 g0 | twongphanvoimol
treong.
Ong, Buém Thu hut t6t cac loai
12:00-15:00 | Do 30 | 75 |Ong vabuom hoat
dong manh
Ray nau. Tiép tuc la mau thu
15:00-18:00 | Vang Ray xanh. 40 gp | hut tot nhat trong
ngay.
15:00- 18:00 | Xanh dwong| Mudi, Rudi. 22 60 Hiéu qua trung
binh v&i mudi.
Budm dém. Hiéu qua cao voi
18:00-21:00 | Tim MBi. 25 75 | on trung  hoat
dong ban dém
18:00- 21:00 Vang Budém dém. 28 70 Van thu hat tot
Réy nau trong diéu kién toi.
21:00- 06:00 | Xanhla Moi 15 50 Hiéu qua thdp so
voi mau vang va
tim.

St dung den LED thu hat con trung va quat hat dé kiém soat sau bénh 1a giai

phap thay thé than thién véi moi truong, giam st dung hoéa chat bao vé thuce vat. Bay

con trung khong chi gitp bao vé cay trong ma con déng vai tro quan trong trong viéc
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bao vé da dang sinh hoc va duy tri hé sinh thai nong nghiép. Thiét bi duwoc van hanh
bang ning lwong mat troi, phtt hop véi xu hudng phat trién bén ving, dong thoi giam
chi phi nang luong va tang kha nang ting dung trong cac khu viec néng thon hodc noi
khong c6 dién luéi. Hé thong nay khong chi thuc hién chitc néng gidm sét va by con
truing ma con ¢6 kha nang luu trit, phéan tich di liéu va két n6i vdi cac nén tang IoT dé
quan ly ttr xa thong qua dién thoai hoac may tinh.

Cac loai con trung gay hai Thiét bj loT Phan mém giéam sat, diéu
\lk khién trén dién thoai
3 [weteer " scoes]

W
8
i
i
£

k4

A

-
¥
¥
i

sora 2oy 8

Hinh 9. San phdm hoan thién.

> ‘ "‘3.'&" ‘ ..A‘\

Hinh 10. Khao sat thuc dia.

Qua két qua thuc nghiém va so sanh mot sd két qua cta cac tac gia [8-10] viéc
xay dung hé théng giam sat moi trieong va bay con trung bang IoT gitip tw dong hda
viéc thu thap dit liéu vi khi hau (nhiét d9, d6 am, anh sang) va hinh anh sau bénh, cho
phép canh béo sém va diéu khién thiét bi (bay 4nh sang, hé thdng ozone) tir xa, giam
thiéu thudc trir sdu va t6i wu hda canh tac, tao ra san pham sach hon, nang cao hiéu qua
va bén viing, cac két qua tuong tu tap trung vao gidm sat va canh bdo sau bénh. So véi
cac phuong phap thu cong truyén thong, hé thong IoT mang lai kha nang theo doi lién
tuc 24/7, phan tich dix liéu chuyén sau va ty dong hoa phan ting, nhung thach thixc nam
¢ chi phi dau tu ban dau va yéu cau ha tang internet on dinh. Dap ting dugc yéu cau dit
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ra qua d6 c6 thé phat trién va nhan rong md hinh nay dwoc thiét thuc hon nham phat
trién nén nong nghiép xanh sach va hién dai.

KET LUAN

Viéc trién khai hé thong giam sat ndong nghiép thong minh dua trén IoT cta chu
dé nay la mét budc tién vueegt bac cho cac phuong phap canh tac hién dai. Thong qua viéc
tng dung mang ludi cam bién, hé thong nay lién tuc ghi lai nhiét d6 va d¢ am, hai déc
diém mdi truong quan trong. Digu nay nham dam bao cay trong duoc cham séc t6t nhat
c6 thé thong qua viée tudi tiéu kip thoi va chinh xac, ho tro t6i wu hoéa canh tac. Nguoi
dung sé c6 mot cong cu than thién va dang tin cay dé diéu khién tir xa, phan tich chuyén
sdu va giam sat di liéu theo thoi gian thuce vdi viée tich hgp tng dung bang diéu khién
Blynk. Viéc dwa mot hé thong nhw vay vao van hanh c6 thé mang lai cac bién phap canh
tac t6t hon, nang suat cao hon va sttc khoe cay trong dwoc cai thién. Nong dan co6 thé
giam thiéu tac dong cua ho dén mdi truwong, tdi da hda viéc st dung tai nguyén va tao
nén tang cho mot tong lai ndng nghiép thong minh va bén vitng hon bang cach trién
khai cong nghé nay.

Trong twwong lai, hé thdng c6 thé nang cap phan ciing bang cach hd tro cac IC va
module manh hon thi thiét bi ¢ thé nho gon va tich hgp nhiéu chtrc ndng hon nita. Két
hop vdi tri thong minh nhan tao d€ dwa ra chan doan, canh bao bénh mot cach kip thoi
va chinh xdc.
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ABSTRACT

The paper focuses on developing an advanced environmental monitoring system
and an innovative insect-trap system based on Internet of Things (IoT) technology
to optimize crop growth conditions. The methodology involves designing a
hardware system integrated with an ESP8266 microcontroller and high-precision
sensors, including the SCD40 and BH1750. Additionally, a 2MP ESP32-CAM module
is used to capture real-time insect images. Powered by solar energy, the system
enables continuous data monitoring and remote control via the Blynk mobile

application.

Experimental results demonstrate the sensors' high accuracy, with CO2 levels
recorded between 370-500 ppm, air humidity ranging from 60-90%, and light
intensity peaking at 90,000 lux at midday. Regarding pest control, the multi-colored
LED trap combined with a suction fan eliminates at least 70% of harmful insects.
Quantitative data indicates that yellow light is the most effective for attracting
brown and green planthoppers, achieving an efficiency of 85-90% and trapping up
to 40 insects during peak hours. Furthermore, purple light demonstrated 75%
effectiveness against nocturnal pests, such as moths and termites. Overall, this
integrated solution reduces reliance on chemical pesticides by 30-50% and lowers
labor costs by 40% compared to traditional farming methods. This technology offers
a sustainable approach to enhancing agricultural productivity while protecting the

ecosystem.

Keywords: Environmental monitoring and insect traps, IoT, ESP8266, SCD40 sensor,
BH1750, ESP32CAM.

15



