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TOM TAT

Trong nong nghiép thong minh, viéc tudi ty dong cho cdy
trong la mot trong nhitng yéu cau quan trong. Hé thong dipc
trinh bay c6 thé thuc hién cong viéc trén thong qua dién thoai
hodc man hinh giam sat HMI. Hé thong dwoc xdy dung tir ddu
bao gdm thiét ké, gia cong co khi, ldp ti diéu khién, ldp trinh diéu
khién va thiét ké giao dién. Phan mém Solidworks dwoc dp dung
vao thiét ké mé hinh 3D dé tir 6 tién hanh gia cong phan cing,
lap dat thlet bi. Hé thong sau d6 dwoc ldp trinh diéu khién trén
phan mém TIA Portal V15 va ldp trinh xit 1y dnh trén Python sur
dung thu vién Tkinter va OpenCV. H¢ thong c6 thé dwoc diéu
khién tir xa thong qua Web server dua trén phan mém Node-RED
hodc trén dién thogi sw dung cong cu Blynk IoT hodc thao tdc
truec tiép trén ti diéu khién. Két qua van hanh cho thay hé thong
hoat dong 16t véi dd chinh xdc phat hién cdc 6 co rau dat hon
90%; dau phun véi chire ndng can chinh vi tri bat dau cé thé
dung dung vi tri duoc ldp trinh truoc; luwong nwoc twoi duwoc kiém
soat, thoi gian hoat dong co thé dugc ldp trinh san.

1. GIOI THIEU

Ty dong hoa viéc tudi ti€u cay trong

Mot sé phuong phap tudi phd bién dya
trén tiéu chi lwong nudc duge phan phdi bao
gom (i) tudi ngap nudc (flood irrigation),

(vudn rau) la mot giai phap dem dén
nhiéu loi ich quan trong cho nganh néng
nghiép tai Viét Nam. Su tién bo cua cong
nghé, hé théng tudi cdy tu dong ngay
cang dugc nang cip, mang lai hiéu suét
cao va tinh hién dai. Piéu nay khong chi
gop phan ting cudng ning suat va chat
luong cua san pham ndéng nghiép ma con
huéng téi muc tiéu x4y dung nén néng
nghiép bén ving.

(ii) tudi phun mua (spray irrigation), (iii)
tudi nhd giot (drip irrigation), va (iv) tudi
phun suong (nebulizer irrigation). Trong xu
hudng ndéng nghi¢p thong minh thi viéc tudi
ndy hoan toan co thé thuc hién tu dong.
Laura Garcia va cong su (2020) da dua trén
178 tai liéu khoa hoc lién quan dén cac hé
théng tudi thong minh dé tom luge vé xu
huéng gan day dbi voi cac hé thong IoT vira
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va nho ciing nhu cac cam bién cho tudi tidu
va nong nghiép chinh xac. Bai bao c6 thdng
ké cac thong sb thuong dugce giam sat nhu
lugng nudc va chat luong nudc, déc tinh dat
va diéu kién thoi tiét. Cong nghé giam sat
va diéu khién ciing duoc trinh bay bao gom
cac cam bién, co ciu chép hanh, cac bd diéu
khién, cac cong nghé truyén thong va cac
dich vy dam may.

Hiép va Tung (2019) da dé xuit ciu tric
diéu khién hé théng tudi nude ty dong ap
dung cong nghé IoT ma dap ung duoc yéu
ciu vé do 4m theo dic tinh sinh trudng cia
cay trong. Tai cum cay trong thi i trong
trang trai, cac thong sb vé& do Am cua dit va
nhiét d6 duoc cac cam bién do dac va gui
dén mach Arduino thir i. Mach nay s& gui
yéu ciu diéu khién dén Arduino Server qua
mang WiFi dé phdi hop diéu khién tudi
nudc. Tt ca cac Arduino két ndi v6i nhau
qua WiFi va két ndi voi cac smartphone qua
mang internet hodc mang di dong dé diéu
khién va giam sat hé thong tir xa.

Gan day, mo hinh tudi noéng nghiép
tuong tu cdu tric may in 3D ciing dugc ap
dung ma don ctt 1a m6é hinh Farmbot duogc
phat trién boi mot nhom k¥ su va nha khoa
hoc tai My va da duoc ban rong rai
(Farmbot, 2024). Pay 1a mot hé thong trong
trot tu dong & hau hét cac khau bao gém
gieo hat, bon phan, tudi ti€u, va thu hoach.
Hién tai Farmbot dd duoc trién khai rong rai
v6i ma ngudén mé (Open-Source) nham cung
cap cac chuong trinh dé nguoi dung c6 thé
t6i wu hoa vudn rau ctia minh.

Tai Viét Nam, Hién va Thai (2018) da
xdy dyng va trong thir nghiém thanh cong
mot sb loai rau cii v6i mé hinh Farmbot. Mo
hinh di sir dung co cdu truyén dong diy dai

V-slot va dong co budc size 42 voi bod diéu
khién Arduino Mega va Shield CNC. Mo
hinh c6 giao dién diéu khién duoc thiét ké
trén Winform va c6 chuc nang tudi theo thoi
gian thyc dugc cai dat trude.

M6 hinh dang Farmbot con dugc diéu
chinh dé thuc hién mot sb cong viéc khac.
Ozliioymak va cong su (2019) da phat
trién va thtr nghiém robot phun thudc tu
dong duwa trén thi gidc may dé phat hién,
theo ddi va diét cd dai. Phidn mém
LabVIEW duogc st dung dé phén bi¢t mau
xanh 14 cay cac ddi tuong trong anh chup
bdi webcam; mdt voi phun dugc van hanh
tuy theo su hién dién cua co va toa do cua
no. Hé théng da duoc van hanh thu
nghiém lan luot ¢ tdc d6 0,42 - 0,54 - 0,66
- 0,78 va 0,90 km/h, dé kiém tra hiéu qua
lam viéc cua hé thong. Mot ing dung khac
la & nghién clru cua Jianjun va cong su
(2020), tac gia da ap dung mang tich chap
CNN (Convolutional Neural Network) dé
giam sat tinh trang phat trién cua nhiéu
loai bap cai khac nhau. Cac mé hinh CNN
da giai doan cho viéc nhan dién ddi tugng
va phan doan da duogc tich hop dé lién két
gitta viéc chup anh va phan loai dac tinh
ctia cdy trong. Hon nita, tbc do ting trudng
va tich liiy ctia bép cai ciing dugc tinh toan
dua trén cac dudng cong bién d6i cua dic
tinh tinh tai 8 thoi diém ting truong khac
nhau cua rau.

Cac nghién ctu O trén da cho thay
Farmbot 1a mdt mo hinh mang tinh Ung
dung da nang va kha nang ap dung codng
nghé tu dong hoa rat cao. Do vay, nhom tac
gia trén tinh than ké thira da lwa chon md
hinh Farmbot nay ddng thoi tich hop
webcam dé tu dong hoa viéc tudi rau theo
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phuong phip phun mua (nham tiét kiém
lugng nuéc tudi va di nhanh dé lam am
dat). Hé thong dugc xiy dung tir ddu bao
gom thiét ké, gia cong co khi va lip dat tu
diéu khién, 1ap trinh diéu khién va thiét ké
giao dién dé diéu khién thong qua may tinh
hodc dién thoai. Két qua van hanh cho théy
hé thong hoat dong tot v6i ti 1& phat hién cac
0 ¢6 rau dat mic do chinh xac cao; lugng
nuée tudi duoc kiém soat tdt; thoi gian hoat
dong co thé duogc 1ap trinh trudec.
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2. PHUONG PHAP NGHIEN CUU
2.1. Tong quan md hinh

Mo hinh hé thong tudi tu dong sir dung
camera phat hién rau duoc xay dung nhu
Hinh 1la vé6i kich thudc 120x50x40 cm,
trong luong 20 kg gdm céc thanh phan chinh
nhu hé théng truot, hé théng camera, hé
théng tudi va tu dién diéu khién (Hinh 2).
Céc thiét bi chinh si dung cho hé théng
dugc trinh bay ¢ Bang 1.

Bang 1. Linh kién chinh sir dung cho h¢ thong

TT Linh kién S6 lwong Théng sb
1 Motor budc truc X 01 Nema, 17/1.8°, 5 mm

2 Motor budc truc Y 01 Nema, 17/1.8°, 5 mm

3 Driver diéu khién 02 TB6600

4 PLC 02 Siemens 1212C DC/DC/DC
5 Day dai 02 GT2 D6 mm

6 Pulley 04 GT2 D5 mm

7 Bom 02 Bom ty mdi 12 VDC, 1 A
8 Camera 01 Webcam 480 p, 5 VDC
9  Tudién 01 Thiéc 20x30x40 cm

10 Van dién 03 24 VDC, 021

11 Nhém dinh hinh 10 Nhém 20x20 mm

12 Ban truot 20 V-slot 20x20

13 Ngudn 02 24VDC, 5 A

Nguon: Céng bé ciia tac gid, (2023).
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Hinh 1. a) M6 hinh thue té; b) Nguyén 1y hoat dong tong quat

Hinh 2. Bén trong va bén ngoai ti dién

Nguon: Céng bé ciia tac gid, (2023).

Nguyén 1y hoat dong cta hé thong dugc
thé hién ¢ Hinh 1b. Hé thong gdm phan co khi
¢6 thé di chuyén dau phun nuéc theo truc X va
Y dé tudi cho cac chau cay duoc dat ¢6 dinh
bén dudi. Viée di chuyén nay dugc thuc hién
boi cac dong co budc ma dugce cai dat s6 budc
¢ dinh thong qua viéc diéu khién xung PTO
(Pulse Train Output) cua PLC (Programmable
Logic Controller). Quyét dinh tu6i hay khong
phu thudc vao viéc camera di kém cod phat
hién chau c6 cay hay chua co. Hé thong co thé
duogc diéu khién thong qua ti diéu khién dugc
dat tai hién truong, hodc cod thé duogc didu
khién tir xa thong qua giao dién may tinh, web
server va dién thoai.

2.2. Thiét ké va thi cong hé thong
2.2.1. Phan co khi
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Nguon: Céng bé cia tac gid, (2023).

Mo hinh duoc thiét ké, ché tao twong tu
hinh dang cta hé théng Farmbot duoc thuong
mai. Cac linh kién dugc st dung va quy cach,
kich thudc cua chung dugc trinh bay trong
Bang 1. Phan mém SolidWorks dugc sir dung
dé v& mod hinh 3D cua hé thong (Hinh 3) trudc
khi tién hanh xuit ban v& 2D va thi cong. Két
qué thu dugc 1a mo hinh thuc té hoan chinh
nhu da gidi thi€u ¢ Hinh 1a.

_A__

Hinh 3. M hinh 3D hé thong
Nguon: Céng bé ciia tac gid, (2023).
2.2.2. Xay dung chirong trinh diéu khién
V6i md hinh da ¢6, mot chuong trinh diéu
khién dd dwoc xay dung dua trén phan mém
TIA Portal V15 va Python. Yéu cau diéu khién
1a hé théng van hanh 6n dinh, phat hién chinh
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xac vi tri ¢6 rau, dau phun dimg dung vi tri ciing
nhu ¢6 chirc ndng can chinh vi tri va hé thong co
thé duoc diéu khién va gidm sat tir xa thong qua
méy tinh hodc dién thoai. Chuong trinh diéu
khién gdbm 02 ché d¢: tr dong (auto) va bang tay
(manual).

Luu do giai thuat ché do ty dong duoc
trinh bay ¢ Hinh 4. Khi ngudi dung nhin nut
Start, hé théng s& di chuyén dau phun dén vi
tri ban dau. Hé thdng ciing s& tu két néi PLC
v6i Camera dé bat dau lay anh va kiém tra anh
dua trén bién Get data. Néu ma mau 13 tring
khop tng véi viée ¢o rau ¢ vi tri 6 hién tai thi
van s& dugc md dé tudi nude (hodc phan bon).
Néu ma mau khéng khép (ing véi viéc khong
phat hién rau) thi ¢au phun s& di chuyén dén vi
tri O tiép theo. Qua trinh dugc lap lai dén khi
dau phun di chuyén dén dii s6 6 dugc 1ap trinh
trede va sau d6 quay vé vi tri ban dau. Trong
qué trinh 1am viéc, néu nguoi dung nhan nut
Stop, hé¢ thong s& dimg lam viéc. Ché do
Manual chii yéu dwoc dung dé kiém tra tinh
trang thiét bi, trong d6 ngudi ding c6 thé diéu
khién timg thiét bi riéng 1¢ dé kiém tra tinh
trang cua chung.

2.2.3. Xdy dung giao dién diéu khién
giam sat

bé diéu khién va giam sat hé théng, mot sd
giao dién da dugc xay dung dua trén ngon ngir
va ung dung ldp trinh nhu Python, Blynk IoT,
hogc Node-RED. Giao dién diéu khién hé
thdng trén may tinh (Hinh 6a) dugc thiét ké qua
ngodn ngir Python. Hé thdng diéu khién duoc
hoan thanh tir viéc két hop cac chirc nang cia
thu vién Tkinter dé tao giao dién (David,
2024), OpenCV dé xir Iy anh (OpenCV, 2024),
dit liéu mau RGV dé so sanh dit liéu mau RGV
v6i anh chup duoc, giao thirc truyén thong
Modbus TCP/IP dé truyén thong 2 PLC thong
qua bd chia mang (Truyén thong CN, 2024).
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Nguon: Céng bé ciia tac gid, (2023).
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Bén canh d6, dé diéu khién va giam sat
hé théng thong qua Web server, mot giao
dién diéu khién (Hinh 5a) duoc thiét ké dya
vao cong cu Node-RED véi ngon ngii 1ap
trinh Javascript; cung véi thu vién Snap 7 dé
két ndi véi PLC S7-1200. Cac budc thuc
hién bao gém:

Budc 1: Xay dung giao dién diéu khién
trén Web server bang cong cu Node-RED,
sau d6 luu dudi dang file .json.

Buéc 2: Cau hinh Node-RED cho PLC
S7-1200, bang cach nhap IP (Internet
Protocol) cia PLC 1én Node-RED thong qua
thu vién node-red-contrib-s7.

a

Budc 3: Tién hanh thiét ké giao dién
trén Node-RED sir dung cac khdi chic
ning c6 san cua ndé nhu Function (ham),
Network (mang Iwoi) hodc Dashboard
(bang diéu khién).

Thoi gian gan day, viéc diéu khién hé
théng bang ung dung trén dién thoai ciing
ngdy cang trd nén phd bién. Do vay, giao
dién diéu khién trén dién thoai ciing duoc
thiét ké (Hinh 5b) bang cach st dung ung
dung Blynk IoT va thu vién Snap 7 dé két
néi véi PLC S7-1200.

. FarmBot 10T

b

Hinh 5. Giao dién diéu khién trén web server (a) va trén dién thoai (b)

3. KET QUA NGHIEN CUU
3.1. Giao dién diéu khién hé thong

Két qua van hanh cac giao dién nguoi - may
déu hoat dong dang theo muc dich thiét ké. He
théng van hanh on dinh & 2 ché do ne dong va
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Nguon: Céng bé ciia tac gid, (2023).

thii c¢éng. (i) Giao dién diéu khién trén tu dién
duoc bd tri don gian dé nguoi dung c6 thé van
hanh dé dang tai chd; (ii) Giao dién trén may
tinh (13p trinh bang Python) c6 tich hop hinh
anh gui lién tuc tir camera dé nguoi dung c6 cai
nhin tryc quan, va viéc xac dinh cac 6 co cay

- SO 01 THANG 02/2024



ciing dugc thuc hién voi giao di€n nay; (iii)
Giao dién web server (14p trinh thong qua Node-
RED) cho phép ngudi ding giam sit va diéu
khién hé théng tor xa thong qua mang ndi bog;
(iv) Giao dién lap trinh thong qua cong cu
Blynk IoT cho phép giam sat va diéu khién hé
théng bang dién thoai.

3.2. Chay thuc nghiém

Két qua phat hién rau dua trén bang mau
RGB két hop thu vién OpenCV dugc thé
hién & Hinh 6. Khi nhan dang dung véi ma
mau, rau ram sé xudt hién cidc chdm xanh
nho bam vao la rau (Hinh 6b). Luc do, hé
théng s& thuc hién cong viéc tudi nude
trong thoi gian cai dit san (1 gidy). Viéc thu
nghiém chirc nang dat lich tudi va thoi gian
tudi hang ngay cho cac chau céy ciing véan
hanh nhu thiét ké. Luong nudc theo phuong
phap phun mua da 1am am dat va tiét kiém

KHOA HOC KY THUAT - CONG NGHE

hon so véi viée phai tudi lién tuc.

Qua trinh chay thyc nghiém dugc thuc
hién lan luot vi 4 giao dién diéu khién
nham kiém tra danh gi4 ty 1¢ thanh cong cia
hé théng. M3di ché do duoc thuc hién trong
30 phat véi 03 1an lip lai. Hé thong hoan
thanh viéc tudi 15 chau sau 45 gidy voi thoi
gian dirng dé tuéi mdi chau 1a 1 gidy. Két
qua duoc thé hién trong Bang 2 cho thiy hé
théng hoat dong 6n dinh trong thoi gian dai
& diéu kién ngoai troi. Tuy nhién, diéu kién
sang bén ngoai l6n cling s€ lam anh huodng
dén kha nang lam viéc cia hé théng. Thuc té
qua céac lan thir nghiém cho thay ty 1é phat
hién thanh cong cac chau co6 rau 1a hon 90%.
Thém vao do, viéc phat hién cac 6 c6 rau chi
don thuan dua trén nhan dang mau sdc (mau
xanh 14), nén hé théng chua thé phan biét
gilta rau vdi co, hoac cac loai rau khac nhau.

Bang 2. Két qua nhén biét cac chiu cé rau

Ty 1€ Ty 1€
thanh cong lan 2 thanh céng lin 3

£ 2 Ty 1€
Che do s
thanh cong lan 1
Auto (Tu dién) 14/15 chau
Manual (Tt di¢n) 15/15 chau
Auto (May tinh) 12/15 chau
Auto (Web server) 13/15 chau

Auto (Pién thoai)

11/15 chau

14/15 chau
15/15 chau
14/15 chau
14/15 chau

13/15 chau

14/15 chau
15/15 chau
14/15 chau
14/15 chau

14/15 chau

Nguon: Céng bé cia tac gid, (2023).

TAP CHi KHOA HOC VA CONG NGHE CAN THO - SO 01 THANG 02/2024

19



KHOA HOC KY THUAT - CONG NGHE

& CTUT-Fambat - o b

& CTUT-Farmbot = =] =

Hinh 6. Giao dién diéu khién trén may tinh: a) Truéc khi nhan dang mau;

b) Sau khi nhin dang mau

4. KET LUAN

Mot md hinh Farmbot mang tinh Gng dung
cao, dugc ap dung cong nghé tu dong hoa da
dugc xdy dung va van hanh. Hé théng co thé
duoc diéu khién bang ta dién dat tai hién truong
hodc thong qua méy tinh va dién thoai. Két qua
van hanh da cho thay hé thong hoat dong t6t voi
ty 1€ xac dinh chinh xac hon 90%; lugng nudc
tudi va thoi gian lam viée co thé duoc kiém soat
thong qua vi¢c 1ap trinh trude cho PLC; giao
dién diéu khién duoc thiét ké sinh dong trén
nhiéu nén tang va than thién véi ngudi ding.
Mb hinh dang Farmbot nay c6 tiém ning duoc
sir dung rong rai dé tr6ng rau tai nha va hira hen
mang lai sy thich tht cho nhiing ai yéu thich
ung dung cong nghé vao nong nghi¢p.

Tai liéu tham khao

David, A., "Python GUI Programming
With Tkinter", i

https://realpython.com/python-gui-tkinter/,
(ngay truy cép: 5 thang 2 nam 2024).

Xem tai:

Nguon: Céng bé ciia tdc gia, (2023).

Farmbot Team, Farmbot, xem tai:
https://farm.bot, (ngay truy cap: 12 thang 1

nam 2024).

Garcia, L., Lorena, P., Jose, M. J., Jaime,
L., and Pascal, L.(2020), "loT-Based Smart
Irrigation Systems: An Overview on the
Recent Trends on Sensors and IoT Systems
for Irrigation in Precision Agriculture"
Sensors 20, no. 4. 1042.

https://doi.org/10.3390/s20041042.

Hiép, L. T. va Tung, B. L. (2019), "Diéu
Khién Va Giam Sat Thé Thong Tudi Nudc Ty
bong Str dung Mang Khong Day Trong Thoi
bai Cong Nghé¢ IoT", Tap chi Khoa Hoc
Truong Pai Hoc Quy Nhon, 1, 33-43,
https://In.run/rxUZ7.

Hién, H. M. va Thai, N. T. (2018), "Thiét
ké va ché tao md hinh trong rau ty dong
Farmbot", LVTN, Pai hoc Pa Nang.

Jianjun, D., Xianju, L., Jiangchuan, F.,
Yajuan Q., Xiaozeng, Y., Xinyu, G. (2020),

o0 TAP CHi KHOA HOC VA CONG NGHE CAN THO - SO 01 THANG 02/2024



"Image-Based High-Throughput Detection
and Phenotype Evaluation Method for
Multiple Lettuce Varieties", Frontiers in Plant
Science, 11,
https://www.frontiersin.org/articles/10.3389/fp
1s.2020.563386.

OpenCV, OpenCV-Python Tutorials, xem
tai:
https://docs.opencv.org/3.4/d6/d00/tutorial p
y_root.html, (ngay truy cap: 05 thang 02 nam
2024).

KHOA HOC KY THUAT - CONG NGHE

and Giizel, E. (2019), "Design, development,
and evaluation of a target oriented weed
control system using machine vision," Turkish
Journal of Agriculture and Forestry: Vol. 43:
No. 2.

Truyén théng CN, "Modbus - Phin 4: Cac
chuan Modbus dang phd bién — Modbus-
TCP/IP", i
https://www.peritec.vn/knowledgebase/modbu
s-phan-4-cac-chuan-modbus-dang-pho-bien-
modbus-tcp-ip/, (ngay truy cap: 05 thang 02

xXem tai:

Ozliioymak, O. B., Bolat, A., Bayat, A., nam 2024).

CONSTRUCTION FROM SCRATCH OF A FARMBOT-WATERING SYSTEM EQUIPPED
WITH CAMERA FOR PLANT DETECTION

ABSTRACT

In smart agriculture, automated irrigation for crops is a significant requirement. The presented
system is capable of performing this task via a mobile phone or an HMI (Human Machine Interface).
The system is constructed from scratch, including mechanical design, machining, control cabinet
assembly, control programming, and interface design. Solidworks software is employed to design 3D
models for subsequent hardware fabrication and installation. The system is then programmed for
control using TIA Portal V15 and for image processing using Python with the Tkinter and OpenCV
libraries. Remote control of the system is possible through a Web server based on Node-RED software,
or via a phone using the Blynk IoT tool, alternatively, direct operation is available through the control
panel. Operational results demonstrate the system's effectiveness, with over 90% accuracy in detecting
vegetable plots; the nozzle with programmable calibration capabilities can stop at precise
predetermined positions,; water irrigation quantity is controlled, and operation schedules can be pre-
programmed.

Keywords: Farmbot, crop detection, automation, irrigation.
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