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Tém tit: Gin ddy viéc st dung cong nghé Internet of Things (IoT) dang trd nén phd bién
trong nhieu linh vuc nhu ndéng nghiép, giao thong va y té. Trong nganh chin nudi gia cam,
hé thong chan nuoi khép kin dugc trang bi cong nghé tién tién, dac biét 1a hé thong chan
nudi thong minh, da phat trién nhanh chong. Tuy nhién van giap phai mot s6 van dé do moi
truong trong chudng khong thuén lgi. Nhiét 49, do am trong chudng ga khong phu hop co
thé khién ga dé mac bénh. Do dé trong bai bao nay da nghién ciru va xay dung mot hé
thong dé giam sat va ki€m soat moi truong trong chuong bang cach sir dung cam bién va
nén tang Internet of Things (IoT).

Tir khéa: Chan nudi gia cam; Hé thong giam sat; Internet of Things (IoT).

Abstract: Recently, the use of Internet of Things (IoT) technology has become popular in
various fields such as agriculture, transportation, and healthcare. In the poultry farming
industry, closed farming systems equipped with advanced technology, particularly smart
farming systems, have developed rapidly. However, there are still some issues due to
unfavorable environmental conditions in the coops. Inappropriate temperature and
humidity levels in chicken coops can make chickens more susceptible to diseases.
Therefore, this paper studies and develops a system to monitor and control the environment
in the coop using sensors and the Internet of Things (IoT) platform.
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1. Giéi thiéu

Theo s6 liéu ctia Cuc Chéan nuéi, téng
dan ga cua Viét Nam vao nam 2022 udc
dat 316,916 tri€u con, chiém 77,5% tong
dan gia cam va tang truong trén 5% so
voi nam 2011. San lugng thit ga trong
nude dat 1,3 tri€u tan, chiém 64% tong
san lugng thit gia cam va tang truong
trén 6% so voi ndm 2011. San lugng

chit luong cao, thiéu ngudn thirc an
chan nuoi an toan va gia ca phai chiu sy
bién dong cua thi truong. Dic biét, dich
bénh 12 mdi de doa 16n nhat ddi véi
nganh chan nudi ga, nhu dich cam gia
cam H5N1, H5N6 va H7TN9 da gay thiét
hai ning né cho ngudi nudi trong nhitng
ndm qua. Ngoai ra, nganh chan nuoi ga
con phai canh tranh véi cc san pham

tring ga trong nudc dat 9,8 ty qua,
chiém 53% tong san luong trimg gia
cam va ting truong trén 7% so voi nim
2011. Ngoai ra, Viét Nam ciing xudt
khau duogc khoang 20 nghin tan thit ga
va 1,5 ty qua trimg ga sang cac thi
truong nhu Campuchia, Trung Qudc,
Nhit Ban, Han Quéc va cac nuoc Trung
bong. Tuy nhién, nganh chan nubi ga
cua Viét Nam ciing gap khong it kho
khin do quy mé nho 1¢, thiéu con giéng
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nhap khau tir cac nude co cong nghé va
quy mo6 16n hon nhu Thai Lan, Brazil va
M7 [1]. Hién nay trong chan nudi gia
cam c6 2 hinh thirc chan nuéi chu yéu 1a
chan nudi trang trai va chan nudi ndng
ho. Trong do, chan nudi trang trai dang
c¢6 xu huéng phat trién nhanh [2]. Dbi
v&i chdn nudi ga thuong mai, thuong su
dung hé thong nha khép kin va 4p dung
cong nghé hién dai bao gdm hé thong
cho an, phuong phép khu trung, thuc
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hanh tiém chung va kiém soat 6 nhiém
mui. Ga thit cAn moi truong thuan loi
phtt hop cho sy phat trién [3]. Muc dich
ctia hé théng giam sat chudng ga 1a c6
thé tu dong theo doi nhiét dg, do am cua
ga trong chudng bang cach sir dung nén
tang Internet of Things. Su dung cac
cam bién cu thé nhu cam bién DHTI11
va dugc trang bi module internet thong
qua ESP32. Piéu nay co thé gitip nguoi
nong dan theo doi cac hoat dong trong
chudng ga hang ngay.

Hién nay, v6i phuong phap chan nudi
thi cong ctia da sé cac ho noéng nghiép,
cung voi su thay doi thoi tiét thuong
xuyén mang dic trung “Nhiét d6i am
gi6 mua” cua nudc ta lam cho moi
truong khong On dinh gdy ra cac bénh
tat nghiém trong va gy ton rat nhiéu
thoi gian. Trén thi truong da xuit hién
rat nhidu hé théng chdn nudi tu dong,
nhung gia thanh van con rat cao, khong
phit hop véi kinh té chung ctia bo phan
nong nghi¢p ndéi chung va chan nuoi ga
noi riéng nuodc ta. Tu thyc trang d6 nén
d tién hanh nghién ctru “Hé thong giam
sat chudng ga thong minh” mang tinh tr
dong hoa cao, d& st dung va lap dat, phu
hop voi kinh té cta cac ho nong nghiép.
Véi muc tiéu 1a dé hen gio cho an va
uéng te dong, lam mat va sudi Am tu
dong theo nhi¢t do thich hgp ctia moi
truong, giam sat thong sé va diéu khién
cac thiét bi thong qua Web server va
canh bao xam nhap.

2. Thiét ké hé thong va thiét bi

Hinh 1 thé hién so d6 khdi cua dy an, ¢6
ba cam bién duoc su dung la DHT11
(cam bién nhiét do, do ém), cam bién
chuyén dong (Hc-sr501) va cam bién
muc nudc. DHT11 déng vai tro phat
hién nhiét do, do 4m trong chuéng ga.
Trong khi cam bién muc nuée duge ap
dung dé do muc nudc trong bon, bé
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chira va cam bién chuyén dong dung dé
phat hién ra d6i trong xdm nhap vao
chudng ga. Thiét bi ESP32 duogc sir
dung vi n6 di kém véi module Wifi.
DHI11 (cam bién nhiét 46, 46 4m), cam
bién myc nude, cam bién chuyén dong
(Hc erOl) dong vai tro 1a dau vao dé
didu khién. Bong dén, quat lam mat,
servo, may bom 1a dau ra trong duy én.
Dit liéu vé nhiét ¢ va do am dugce thu
thap tir cam bién va truyén dén Arduino.
Nho d6, dir liéu 6 thé truy cap duoc tir
ESP32 thong qua giao thire UART bing
cach nhan dir liéu tr Arduino. Chuc
nang chinh cua thiét bi 13 giam sat moi
hoat dong dién ra trong chudng.

Hinh 1. So d6 khdi thiét ké hé théng du an
2.1. Phwong phap nghién ciru

2.1.1. Nghién ctru du an

Giai doan 1 giai thich vé qua trinh thuc
hién nghién ctru du &n. Muc dich ctua du
an la gitip do nguoi chdn nudi ga ¢ Viét
Nam bang cach sir dung nén tang IoT.
Cai tién hé théng chin nudi truyén thong
thanh ty dong nhim mang lai nang suat
cao. Hinh 2 cho thiy giao dién giam sat
bang Web server ctia du an.

HE THONG GIAM SAT
CHUONG GA

E Nhiét do: 25.80 °C
& PO am: 51.00 %
Pat thoi gian cho an

Bat/tat déen

Hinh 2. Giao dién Web server



2.1.2. Phat trién phan cing

Phan ctg duoc sir dung trong duy an 13
Arduino Uno R3, Esp32, DHT11 (cam
bién nhiét do, do ém), cam bién muc
nudc, cam bién chuyén dong (He-
sr501), mdy bom chim, servo, bong den
va quat 1am mat. Quy trinh nhdm theo
ddi, kiém soat cac hoat dong trong
chuéng bao gém viéc theo doi nhiét do,
d6 4m trong chudng. Ty dong cung cp
thire an va nude udng cho ga. Néu nhiét
d6 hodc d6 4m thay dbi hé thong s& tu
dong didu khién chuyén dong ciia bong
deén va quat lam mat, nham tao ra mot
moi trudng thuan loi trong chudng dé
giam nguy co mic bénh cho gi. Cam
bién nhiét d¢ va d6 am duoc dat tai vi tri
phia sau chudng ga. Quat va dén lam
mat dugc ldp dit trén mai cia chudng.
Cam bién muc nude dugc bude vao éng
nudce va servo dugce dit trong hdp dung
thire an, khi can s& gat qua d6 thirc dn
xubng. Diéu nay giup ching c6 thé hoat
dong dé dang ma khong lam anh hudng
dén khong gian cta ga.

2.1.3. Phat trién phan mém

Qua trinh phat trién phin mém duoc
thuc hién br?mg cach lap trinh hé théng.
Duy 4n sir dung phan mém Visual Studio
Code va tién ich mé rong Platform IO.
B6 vi diéu khién Arduino duge 1ap trinh
bang ngdn ngit 1ap trinh C++, Esp32 con
dugc lap trinh br:ing Html, Css,
Javascript dé hién thi va giri nhan dir
liéu v6i Arduino. Diéu nay can thiét dé
diéu khién chuyén dong cua cac thiét bi
va h¢ théng. Hinh 3 thé hién quy trinh
ctia hé théng bang so d6 flowchart. Doi
v6i du an ndy, phan cig duoc sir dung

la Arduino Uno R3, Esp32, DHTI11
(cam bién nhiét do, do 4m), cam bién
muyc nude, cam bién chuyén dong (He-
sr501), may bom chim, servo, bong den
va quat lam mat. Phan khéi tao trong
biéu d6 ludng duoc biéu thi dudi dang
bo vi diéu khién Arduino Uno R3 va
Esp32. Bo vi diéu khién dong vai tro 1a
nguén luc chinh dé thuc hién qué trinh
lam viéc. Viéc tu dong cho an dugc thuc
thi bang cach dit thoi gian cho trudc.
Néu gio dugc dat trén may chu Web
trung v&i thoi gian hién tai thi s€ duogc
thuyc hién mot cach tu dong thong qua
Esp32. Cam bién chuyén dong (Hc-
sr501) khi nhén dugc tin hi¢u s€ 1ap tuc
bao coi canh bao c6 xam nhdp vao
chudng ga. Tiép theo, d6i voi phan giam
sat nhiét do, d6 4m thong qua DHT11.
Cam bién nay do nhiét do, do am trong
chudng. Pau ra caa DHT11 1a dén sudi
am va quat 1am mat. Nhu hinh 3 cho
thiy néu nhiét d6 nho hon hodc bang 20°
C thi bong dén s& sang. Didu ndy nham
duy tri nhié¢t do 4n dinh trong chuéng.
Néu nhiét do tang cao hon 40°C, quat s€
dugc BAT va bong dén s& TAT dé ha
nhiét moi truong trong chudng. Quat va
bong dén sé tat khi nhiét do trd lai binh
thudong tir khoang 21 dén 39°C. Cudi
cung 1a tu ddng cung cap nude udng cho
ga bang cam bién muc nude. Néu gia tri
ctia cam bién muc nude nhd hon hodc
bang 200, dong nghia voi viée hét nude
thi may bom s€ ty dong bom tir may
bom dugc dit & trong bon 1én méng
ngéc va nguoc lai tu dong tat khi nuée
day.
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Hinh 3. Ludng hoat dong ciia hé thong

2.1.4. Tich hop phan cimg va phan mém
Su két hop giita phan mém va phan cing
c6 thé dugc nhin thay dya trén qua trinh
thir nghiém. Hau hét thoi gian cua du an
danh cho viéc thir nghiém, dac biét la
trong van dé xir 1y cac sy cb. Van dé
luén gip phai dbi v6i phan cing 1a két
ndi cua diy cap va cac cam bién cia
thiét bj khong hoat dong dugc. Vé phan
phan mém, van dé thuong xay ra trong
qué trinh 18p trinh va bién dich. Qua
trinh ndy mang lai nhiing thu thach
trong viéc giai quyét van dé. Néu phan
thir nghiém thanh cong, du an s€ hoat
dong.

3. Két qua va thao luin

3.1. Do nhiét dp va do am

Hinh 4, thé hién xem nhiét do bang diéu
khién may lanh va DHTI1 trong giao
dién Web server.

Bang 1 trinh bay cac s6 do nhiét do
duogc thuc hién so voi diéu khién may
lanh sau mdi 5 phut. Didu khién may
lanh dong vai tro 1a thiét bi mé phong
thuc t& vé nhiét do trong chuéng. Dua
trén két qua doc cho thiy cam bién
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DHT11 (hinh 4) duogc st dung trong du
an c¢6 d6 chinh xac cao trong viéc 14y sb
do khi n6 gan vé6i nhiét d6 duoc thiét lap
san trén diéu khién may lanh.
Bang 1. Két qua do nhiét do cua
DHT11 so véi nhiét d6 trong phong

Dle’u khién DHTI1
may lanh
Nhiét do Nhiét do
26 25.80
30 29.60
34 35.10
38 38.40
42 41.20

Hinh 4. Do nhiét 46 bang DHT11



3.2. Hen gio cho an tw dong

Hinh 5 thé hién ty dong gat mang an
bang cach st dung servo. Servo dugc
dit ¢ trong mang an bén trong chudng.
Khi téi thoi gian duoc diat san sé ty dong
cho an, tuy vao timg do tudi, thoi gian
s€ khac nhau.

3.3. Bom nuwéc udng ty dong

Hinh 6 thé hién do muc nuée cia mang
ubng bang cach sir dung cam bién muc
nuéc. May bom dugc dit ¢ trong bon
phia sau cua chudng. Muyc dich 1a dé
kich hoat may bom tu dong bom nudc.
Dua trén gia tri doc dugc, s€ cho biét khi
nao hét nudc trong mang dé cung cap
kip thoi cho ga va tat di néu nude trong
mang di day.

\

SE€rvo

Hinh 6. Po myc nudc ciia mang uong
bang cam bién muc nude

Hinh 8. Quat lam mat BAT dé ha nhiét
chudng

3.4. Kiém soat nhiét do va do Am

Trong hinh 7, man hinh led LCD va
Web server s& hién thi nhiét do, d6 4m
sau do s€ thyc hién qua trinh suoi Am
chudng ga bang béng dén led néu nhiét
d6 duoc dat & mire dudi hodc bang 20°C
. Hinh 7 va hinh 8 thé hién quy trinh duy
tri nhiét 46 va d6 am trong chudng ga
cling bang cach hién thij 1én led LCD va
may chi Web. Néu nhiét d6 vuot qua
ngudng 40°C thi bong dén s& TAT va
quat lam mat s€ hoat dong nhdm muc
dich 1am mat nhiét do trong chudng ga.
Nhiét d6 trong chudng sau khi dugc
kiém soat va nam trong khoang tir 21
dén 39°C thi bong dén va quat lam mat
s& TAT.

3.5. Panh gia va huéng phat trién
San phdm d hoan thanh so voi myc tiéu
ban dau dé ra, cho thiy kha ning thuc
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tidn cao va tiém nang tmg dung rong rai
trong cac hd chin nudi. Cac hé thong
hoat dong dung voi nguyén 1y ban dau
va mang lai hi€u qua trong viéc giam sat
va quan 1y trang trai. Hudng phat trién
tiép theo 14 t6i vu hoa hé thong cho an
va thirc udng thong qua cam bién trong
luong dé tang tinh chinh xac va phu hop
v6i mdi mirc do tudi cia ga. Ap dung
machine learning Vao hé thong IoT dé
hoc va du doan nhu cau in ubng cia ga
dua trén dir li€u thu thap, tir do tu dong
diéu chinh luong thirc an va nudc uong
phi hop, hién thi qua camera. Nang cap
cac cam bién va cong nghé truyén tai dir
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