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Trong bai béo nay, tac gia da trinh bay k¥ thuat thiét ké mot
hé thong diéu khién tudi tiéu théng minh bang cach ung dung cong
nghé mai. Hé thdng tudi tiéu thong minh duoc st dung két hop hai
hoa gitra diéu khién bang thu cong, diéu khién va giam sat tir xa
qua mang Internet. Ngoai ra, hé théng con tich hop cac by cam
bién, vi diéu khién dé giam sat d6 4am cua dat va cap nhat, bao céo
chi tiét tinh hinh trong sudt qua trinh hoat dong. Trong khuén khd
bai bao nay, tac gia nghién ctru nguyén ly hoat dong cuia hé thong
tudi tiéu thong minh sir dung cong nghé board mach Arduino, phan
mém Blynk va Webserver dé thiét k& mach diéu khién, giam sat,
phuc vu san xuét ndng nghiép, cai thién diéu kién san xuét cho
nguoi ndng dan.

ABSTRACT

In this paper, the author presents the design technique of a
smart irrigation control system by applying modern technology.
The smart irrigation system integrates manual control with remote
monitoring and control via the Internet in a harmonious manner.
Additionally, the system incorporates sensors and microcontrollers
to monitor soil moisture and provide detailed updates and reports
throughout its operation. Within the scope of this paper, the author
studies the operating principles of the smart irrigation system using
Arduino boards, Blynk software, and a web server to design a
control and monitoring circuit that supports agricultural production
and improves working conditions for farmers.

I. Giéi thiéu chung

Ngay nay, nén kinh t& nuéc ta dang phat trién manh mé, doi séng nhan dan dugc nang

cao nhanh chéng. Nhu ciu cong nghé trong cac linh virc doi sdng, cong nghiép, dich vu va
sinh hoat tdng khong ngurng. Viéc sir dung hé thong tudi tw dong trong cham soc va tudi cho
khong gian xanh nhu: san vuon, vuodn rau, tham co, vuon cay... da khong con qué xa la véi
ching ta.

Néu nhu viéc phai thire khuya, ddy som, bénh tét, ... cling phai tudi cay, dam tic cling
khong thanh thoi, nang gat cling phai ra tudi, kéo day, le Tét ciing khong ngoai 1¢ thi gio
day, chi can ngdi tai nha bam, ludt 1a da co thé tudi vudn cy, vuon rau,... nhu mong mudn.
Chung ta da trai qua thoi ky tudi ca mot khu vuon giira troi nang gat nho cong ngh¢ may
bom nudc, thi gior day di c6 may bom nhung khong phai truc tiép kho cuc cong lung di tudi
nira ma 1a du bénh tat, mét mai, ban ron dam ti€c hay h@ing ha sa s6 nhitng thr khac chi can
ngdi tai nha sir dung dién thoai hodc bat ctr thir gi ¢ thé 1én Web duoc két ndi mang, khu
vudn cua ban van s& dugce lam mat, cap nhat va bao céo chi tiét tinh hinh nhiét 4o, d6 4m
manh dat y.

45



Heé thdng tudi cay thong minh hay con goi 1a hé thong tudi cay tu dong 1a mot hé thong
tudi cay ma tat ca cac cong doan tur bat/tat hay tu di€u chinh Iugng nudc déu dugce thuc hién
mot cach ty dong theo kich ban da dugc nguoi dung 1én lich san. Céac bd phén trong h¢ thong
tudi cay thong thuong dugc thay thé bang cac thiét bi di¢n thong minh va hé thong cac duong
dan nudc voi phun cé két noi vai mot thiet bi nita dugce goi 1a bd dicu khién trung tam. Véi
hé thong tudi cay tu ddng nay nguoi dung c6 thé diéu khién bat/tat, quan ly toan bd qua trinh
tudi nudc thong qua céc thiét bi di dong nhu Smartphone hodc Ipad c6 két noi Internet hodc
3G bat cu khi nao va ¢ noi dau.

II. Thiét ké h¢ thong twéi tiéu thong minh
1. Céc yéu t6 dé thiét ké hé thong twéi thong minh
1.1. Xdc dinh lwong nuwée nhu ciu cia ting loai ciy

Tuy thudc loai cdy trong, ta xac dinh 1an tudi va nhu cau nudc tuong tng loai cdy do.
S lan tudi _phu thudc vao déc tinh cua loai cay trong va kha nang gitr &m cua dat. Ta chi can
tinh toan gan ding thong sb vé 1an tudi dung dé tinh todn ngudn nudc.

1.2. Phén chia khu tuéi

Néu chi tuéi cho dién tich nhé tré lai thi chi la mot khu tudi; nhung néu dién tich tudi
16n hon phai phan chia vung tudi thanh nhi¢u khu tuéi tiy vao cong suat cua may bom va
hé thong duong ong.
1.3. Tinh toin dwdng dng chinh

Puong ong chinh dan nudc can dugc tinh toan chi€u dai, d6 day va duong kinh cho
pht hop nham t6i vu hi€u qua kinh t€. Vi tri lap dat duong ong chinh tuy thudc dia hinh ving
tudi.
2. Thiét ké mot hé thong twéi

Tir cac dir liéu c6 dugc, ta s€ tinh toan duong kinh 6 6ng chinh, dng phu, ong nhanh, van
toc nuoc chay trong dng, ap lyc nudc trong 6ng; tinh toan chiéu dai cua cac loa1 ong, cac ch1
tiét no1 (co, t&, van, loi,...), sau d6 1a s6 lugng cac béc phun, béc dé chan, éng din den gbe,
va cudi cung 1a 1ap bang tong hop sb lugng cac loai vat tu, tinh todn mua vat tu, tién cong
xay lap.
2.1. Hinh dang, dién tich va dia hinh vung tuéi

Po dac dé dinh hinh toan khu dat.

2.2. B6 tri cay trong
Sau khi dinh hinh duoc khu dat, ¢ kich thudc khu dat, phac hoa so dd bé tri cy trong
2.3. X4c dinh nhu ciu nuéc
S6 lan tudi phy thude vao dic tinh cia loi cdy trong va kha nang gitra am cua dat. Chi

can tinh toan gan dung thong so ve lan tudi dung de tinh todn nguon nudc, thém vao do yeu
to thoi tiét cling 1a mQt phan xem xét va tinh toan lugng nude.

3. Thiét ké mach diéu khién bing Module SIM 900A
3.1. Luu d6 diéu khién
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(Pump 1) (Pump 2) (Pumip 3) (Pump 4)

Hinh 1: Luu d6, giai thuat diéu khién
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3.2. So' d6 két noi day diéu khién Wifi

Hinh 2: So dd két nbi day diéu khién Wifi

3.3. So' d6 két n6i mach bt tit may bom ty dong theo gio cai dit

oot bbb oo e
Sensor de
temperatura
- (opcional)

DS
SCL
SDA
sQ Vee
DS GND
SCL
SDA
Vee
GND
BAT

Hinh 3: So d6 két ndi mach Arduino

3.4. Nguyén ly hoat dong )
H¢ thong nay st dung 2 ché d¢ khéi dong cho may bom:

- Ché d9 Man: Khéi dong bang niit bm ON/OFF.
- Ché d¢ Auto:

+ Piéu khién bﬁng cach nhan tin hodc goi dién thoai dén s6 thué bao da gan mac dinh

trén hé thong.
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3.5. Cach van hanh hé thong

Hinh 4: Tu dién diéu khién chinh
Trudc tién chuyéq cong tic gat 3 vi tri MAIN — OFF — AUTO vé trang thai OFF; Sau
do ta an nat Button nguon chinh - Dén ON s¢ sang.
Ltc nay c6 2 ché d6 cho nguoi dung lya chon:

3.5.1. Ché @9 Man: Khoi dong may bom bang tay, 4n xudng 1a mé, mudn tit thi 4n
tiép lan nira.

3.5.2. Ché @9 Auto: Néu gat qua Auto thi luc nay, chirc niang Auto s& c6 3 su lwa chon
cho nguoi dung.

a. Piéu khién may bom bing tin nhin:

Luc nay ta s& mo dién thoai 1én vao phan tin nhan soan tin véi ci phap:
“bomlbat” goi dén s6 dién thoai da cai dat sén trén hé théng, tin nhén s& duoc goi di,
sau do6 hé théng s€ nhén tin hiéu goi dén va so sanh véi sb dién thoai va cl phap. Néu
dung thi s& dong Relay cho bom hoat dong nguoc lai sai ¢t phap hodc sb dién thoai
nhin tin ti khong hop 18 s& khong kich hoat bom chay. Muén Tit may bom thi soan
tin v&i ci phap: “ bomltat” va giri dén s dién thoai hé théng.
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V61 may Bom 2 thi soan tin cling thao tac nhu vy nhung cu phap sura lai “
bom2bat”, “bom2tat”. Dé kiém soat tir xa thi & ché do niy s& c6 phan kiém tra may
bom dang hoat ddng hay khong hoat dong

in nhin méi Huy
bén: Test Sim, @
@ @ bombat @
ajwlefrjtjyjujijolrp

Hinh 5: Ct phéap soan tin diéu khién bom
b. Pi¢u khién bang WiFi thong qua phan mém Blynk

Tim “Blynk” . A A1 .
> ) Y (Danh cho h¢ dicu hanh Android)
Google play

——» Tim “Blynk” ——»

App Store ’

Button

Styled Button

Slider

Vertical Slider

2 Timer

Joystick

& zeRGBa

Step H

Hinh 6: Giao dién ciia phan mém Blynk

v' Budce 1: Download phan mém Blynk vé dién thoai.

v" Buge 2: Cai dat cac thong so cho giao dién Blynk.

e Tao mot Project cho phan mém: Chon tén cau hinh, chon loai board, chon phuong
thire két noi.

e Thém giao dién hién thi thong sé cam bién va diéu chinh thong sé nhiét @6 (TEMP),
do am (HUMID):

[ U6t: Trén 88%, khong can phai bom thém nudc.

M Binh thuong: Tu 6§% t61 88%, 1a mirc hoat dong binh thuong, 6n dinh.
M Kho: Dudi 66%, can phai bom nude
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O ché d6 nay sé& c6 truong hop néu do am dét thap dudi 66% thi may bom s& tu dong
bat 30s, dé tranh tinh trang cay thiéu nudc s€ dan dén chét cay
o Cai dat thong so cho 3 bicéu tugng hién thi gid nhiét do, d6 am

. Hinh 7: Giao dién chinh cta Blynk sau cai dit cac thong s6
c. Diéu khién Auto theo gio cai dat tuy chon.
3.5. Hé thong cip nhat dit liéu thu thip tir cac cam bién truyén 1én ThingSpeak

Q

®

Hinh 8: H¢ théng cap nhét dir liéu thu thap tir cac cam bién truyén 1én Thingspeak

TAt ca moi thong tin vé nhiét do, do am, ... s& dugc ESP8266 thu thap, sau do s€ gui
1€n Internet thong qua Wifi, 6 day 1a modul ESP8266, nhiing thong tin dugc gui 1€n s& dugc
luu lai trén mdt server, server c6 san dugc chon 1a ThingSpeak. Tt dién thoai va may tinh &
bat ky dau thi ta ciing c6 the truy cdp vao ThingSpeak d€ quan sat dugc cac thong soO ma
NodeMcu da guri 1én.
3.6. Cheé dg twdi thong minh hen gio twédi linh hoat

- Buée 1: Ta’cﬁn’ phai chuyén sang ché’ d6 hen gid bang cach soan tin v4i ca phap:
“Onhengio’j gui dén so dién thoai ctia hé thong hoac thuc hién cudc goi di (cudc goi sé
khong bi mat phi).

- Hé théng s& kich hoat man hinh LCD 20X4 bén phai tu dién s& bat 1én hién thi thoi
gian thyc va tat cd trang thai cia cac bom dang bat hoac tat.

61012000 @8:66
EOM1:0FF  BOMZ:OFF

EOMZ:0FF  BOM4:OFF
EOMS:OFF  BOM&: OFF
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Hinh 9: Trang thai may bom duoc hién thi trén man hinh LCD

- Burée 2: Sau khi kich hoat hé thong thanh cong chiing ta cai dat thoi gian tit bat bang
4 nit phia duéi tu dién: SET, UP, DOWN, SELECT.

+ Man hinh s& tiép tuc hién thi t6i phut dé mo bom 1 sau d6 chon SELECT gid va phut
cua m& may bom 1 s€ dugc luu vao bd nhd, dé tranh tinh trang mat dién s€ mat di thoi gian
da cai dat. Tiep tuc nhu thé ta SET thoi gian mo va tat cia 3 may bom con lai.

+ Sau khi SET thoi gian cho 4 may bom thi man hinh s€ quay vé man hinh nhu ban
dau. O bd hen gid nay con ¢é 1 chirc ning nita 1a xem lai tt ca thoi gian tit mo ciia 4 may
bom di dugc SET liic ban dau. Bé thyc hién chirc ning nay ching ta sé& chon “SELECT”
man hinh s& hién thi ra toan bo thoi gian da duoc cai dit.

BOM1: ONS : STOFF24:59

BOMZ2: ON24: S90FF24: 53
BOMZ: ON25: S90FF24: 59
EOMd4 2 ONZ4: S30FF 241 53

Hinh 10: Thoi gian cai dat cia may bom sau cai dat

+ Khi t6i gio da hen thi hé thong s& kich hoat may bom hoat dong ciing nhu tit.

+ Khi khong mudn sir dung & ché d nay ching ta cé thé tit n6 di va cach soan tin
nhan theo cu phap: “Offhengio” hoic thyc hién cudc goi di.

3.7. Hé thong cip nhat lwong nuwéc trong bon

- Viéc theo theo dbi lwong nude trong bodn chira rit 1a khé khan khi bon chira ¢ xa noi
0, 6 the hét nudc nhung may bom van hoat dong s€ gay ra hién tugng chdy bom.

- Hé thong nay sé& kiém soat dugc luong nude con hay hét nho cam bién siéu am:
SRF04. Cam bién s€ do dugc lugng nudc va bao vé trén dién thoai thong qua phan mém
Blynk da dugc str dung ¢ hé thong dicu khién bang Wifi tién 191 hon 1a chung ta chi su dung
1 tai khoan cho 2 h¢ thong.

BON CHUANUOC  cAM BIEN SIEU AM

CHAN PHAT CHAN THU

L 2 4

Hinh 11: Hinh anh mo hinh
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- Chéan phat s¢€ phat ra tin hi¢u khi cham té1 mét nude s€ phan xa 1én va chan thu nhan
tin hi¢u va truyén va vi xur ly s€ tinh ra dugc khoang cach sé bict nudc trong bon con hay
hét.

Sau khi tinh xong, lugng nudc sé& truyén 1én phan mém trong dién thoai s& giam sat
linh hoat.

I11. Két luan

Bai bdo nay dé ing dung cdc cong nghé theo xu hudng thoi dai dé thiét ké mot hé thong
tudi tiéu théng minh c6 diéu khién va giam sat qua trinh tudi tir xa, ddng thoi cap nhat cac
thong tin nhu d6 4m cua dat, nhiét do khu dat mot cach nhanh chéng, chinh xéc, tir d6 co
bién phap xu 1y kip thoi. Hé thong da ching to kha ning wu viét, giai phéng strc lao dong
ctia con ngudi, tiét kiém dién ning, thoi gian va dic biét 1a thao tac dé dang va than thién
v6i ngudi ding. Hé thong twdi tiéu thong minh ¢é thé duoc tmg dung trong cac nong trai
16n, vudn rau sach, dam bao tinh hiéu qua cao vé k¥ thuat 1an kinh té.
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