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Tom tat

Ngady nay ciing véi sy phat trién ciia xd héi, khoa hoc — ky thudt dang c6 nhitng sie
phat trién vuot bdc. D6 1a viée ung dung cong nghé loT vao tat ca linh vuee, tiéu biéu la
viéc ché tao ra cdc loai Robot itng dung trong cdc linh viee cong nghiép, néng nghiép. Tuy
nhién trong linh viec néng nghiép da phan cong viéc nay déu dwoc thuwce hién bang phiong
phap thii cong. Nghién ciru nay nham thiét ké, thi cong Robot phun thuéc trong linh viec
néng nghiép. Hé thong sir dung vi diéu khién Arduino Uno R3, c¢6 khd nang diéu khién
truec tiép qud trinh phun va camera gidm sdt thoi gian thue. Dy dn nay gitip néng ddn
gidm tiép xiic triec tiép véi cdc héa chat déc hai.
Tar khéa: Arduino, 10T, phun thudc, robot

Abstract
REMOTE CONTROL SPRAYING ROBOT SYSTEM DESIGN

Today, along with the development of society, science and technology are undergoing
great development. That is the application of 10T technology in all fields, typically the
manufacturing of robots applied in the fields of industry and agriculture. However, in the
agricultural sector, most of this work is done by manual methods. This study aims to design
and construct a spraying robot. The system uses an Arduino microcontroller, which is
capable of direct control of the injection process and real-time surveillance camera. This
project helps farmers reduce their direct exposure to harmful chemicals.

1. Pit van dé

Hién nay, nén khoa hoc k¥ thuat ngay cang phat trién dap tmg nhu cau ngdy cang
cao cua thé gidi. Dac biét 1a trong san xuat nong nghiép dé cung cép thuc pham xanh sach
cho ngudi dan (Shafique va nnk., 2020). Do cac cudc cach mang cong nghiép va hoa dau,
nganh nong nghiép di theo kip san xuét lvong thyc nhung di anh huong dén dat dai, moi
truong, stc khoe va hé théng san xuat lwvong thyuc thyc phiam. San lugng gia ting doi hoi
nén kinh té phai c6 quy mé 16n, do d6 can thiét ing dung cong nghé Internet of things
vao trong cac hoat dong trong nong nghié¢p (Farooq va nnk., 2015). Cac phuong phap

69



http://doi.org/10.37550/tdmu.V]S/2022.04.327

ndng nghiép thong thudng 1a khong bén vimng va can c6 sy thay d6i mé hinh canh tac va
cach thirc trong trot (Nancy va nnk., 2021). Do nhimg anh hudng vé sirc khoe c6 thé xay
ra khi sir dung thudc trir sau, chi phi phat trién thudc trir sdu méi da tang véi téc do ngay
cang nhanh trong nhitng ndm gan ddy. Cac quy dinh cua chinh phu di tré nén rang budc
hon, 1am cham tc d6 phat trién va tir 46 1am ting chi phi ctia cac san phdm moi. Uu diém
16n nhat caa thude trir sau 1a ching c6 sin va rat dé sir dung khong gidng nhu phuong
phap thay thé va cic phuong phap twong ty khac c6 thé mat nhiéu thoi gian dé 1én ké
hoach va thuong khong co6 tac dung ngay lap tiee (Mallidi, 2018).

Bén canh d6, cac img dung ctia robot cong cu dang phat trién mdi ngay trong cac linh
vuc doi séng, con ngudi cung cap cac giai phap hiéu qua dau tu. Piéu nay dic biét quan
trong khi cac nhiém vu can duoc thuc hién, cac kha niang gy hai cho su an toan hoic stic
khoe ctia con nguoi, hodc céc van dé an toan khac s& duoc bao vé boi Robot. Hoa chit doc
hai hodc may phan phéi thude, phén hodc phan bon, v.v. 1a nhiing van dé ngay cang dugc
quan tdm bai viée trién khai cac Iya chon khong nguoi 1ai (Jian-sheng, 2014).

Hién tai, c6 mot s6 van dé khi sir dung robot nhu mirc do phé bién thap do chi phi
cao, san xuat kho, diéu nay da han ché dang ké su phat trién cua robot ndng nghiép. Do
d6, hé théng robot ndng nghiép ma véi chi phi thap, phii hop thuc tién nguoi sir dung,
kha nang mé rong linh hoat can thiét nghién ciru phét trién, sir dung dé giam gié thanh va
ng dung rong rdi. Ngoai ra, ciu triic co khi cta robot ciing can duoc thiét ké don gian
nhat. Muc tiéu dé robot s& tré' thanh mot hudng phét trién quan trong caa robot néng
nghiép trong tuong lai (Libin va nnk., 2008).

2. Co s6' ly luan va phwong phap nghién ciru

Robot phun thuéc sir dung vi xir ly MADE 5 .
Arduino Uno R3 c6 kha nang tich hop va s >
linh hoat m& rong két néi. Arduino Uno
véi 181 1a vi diéu khién ATmega328P, str
dung thach anh c6 chu ki dao dong la
16MHZ, c6 14 chan vao/ra dugc danh sb
tir O tai 13, trong d6 ¢6 6 chan PWM,
duogc danh dau ~ trude ma sé chan. Ngoai
ra, c6 6 chan nhan tin hiéu analog tir A0
— A5. Ngoai ra, mach Arduino con co
chan sb 13 dugc két ndi véi LED trén
mach, 1 n(t reset, 1 cong két ndi véi may
tinh qua cong USB va 1 cong két ndi véi Hinh 1. Kit board Arduino UNO R3
ngudn DC cung cap cho mach hoat dong.

DXCETAL (P~) B

~ Bén canh d6 Arduino Uno R3 con chan dung dé cap nguon cho cac két ndi dau
cuoi vai nguon 3.3VDC hoac 5VDC
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Bing 1. Thong s6 ky thudt ciia Vi diéu khién Arduino

Vi diéu khién ATmega328P
Dién ap hoat dong 5V
bién ap vao khuyén dung 7-12V
Dién ap vao gidi han 6-20V
Digital 1/0 pin 14 (trong do6 6 pin c6 kha nang bam xung PWM )
PWM Digital 1/0O Pins 6
Analog Input Pins 6
Cudng do dong dién trén mdi I/0 pin 20mA
Cuodng do dong dién trén mdi 3.3V pin 50mA

Flash Memory

32 KB (ATmega328P)
0.5 KB dugc sir dung bdi bootloader

SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Tbe do 16 MHz
Chiéu dai 68.6mm
Chiéu rong 53.4mm
Trong lugng 25¢
3. Két qua va thao luan
3.1 Thiét ké so' do hé thong
_Knéinguén .
: Ngudn 12V DC }:

Khéi digu khién

Kndixaw~_/ || hwrdemEmenooo
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i| smart phone : 5 5 : Lo
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Hinh 2. So d6 khéi hé thong
Hé thdng Robot sir dung céc khéi chinh:

Khdi nhan, gui tin hiéu va thiét bi diéu khién: Smartphone dung dé diéu khién
thiét bi, sir dung ESP32 camera WiFi c6 chirc ning giri hinh anh vé thiét bi diéu khién,
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Bluetooth HC-05 nhan tin hiéu diéu khién tir Smartphone gui dén vi diéu khién xir ly
diéu khién.

Khéi xir Iy: Str dung Arduino uno R3 1a vi diéu khién xir Iy tin hiéu nhan duoc tir
Bluetooth.

Khéi diéu khién: Str dung Motor Shield L293D: Dung dé diéu kién cac co ciu chap
hanh khi nhan dugc tir vi diéu khién
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Hinh 3. So do6 nguyén 1y hé thong thi cong robot phun thudc

Hé théng Robot c6 hé thong nguyén 1y nhu sau:

Nguon cho hé thng st dung Pin 18650 Li-ion cung cap dién ap 6n dinh 12V cho
toan mach. Khéi MCU st dung Arduino UNO R3 dé xu Iy tin hiéu sé va diéu khién hé
thdng hoat dong theo chirc nang da duoc Iap trinh sin, vi diéu khién s& nhan lénh tir thiét
bi diéu khién théng qua module bluetooth HC-05 théng qua giao tiép UART. Module
shiled L293D s& nhan Iénh tir Arduino va didu khién cac dong co banh xe, bom, canh tay
(servo). Bong thoi Module Esp 32 sé& truyén hinh anh truc tiép vé Smartphone thdng qua
truyén thong khdng day.
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Khdi tao hé thdng (chon thigt bi)

v

Tim va nhan
tin hiéu

3.2. Lwu do gidi thudt

Khdi hinh &nh Khdi didéu khién dong cor

Chon Bluetooth két ndi
ding cor

Chon Wifi két ndi camera [«

Kigém tra két ndi
Bluetoooth

Kiém tra két ndi Wifi

Ba ket noi
nut két ndi chuyén
sang mau xanh

B3 két noi
Hién thi hinh anh

Boi lénh diéu khién tir
> Smartphone .

Diéu khién ddng co
va servo thong gua
driver

A 4

Hinh 4. So dé gidi thudt chwong trinh chinh
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Khi khoi dong Robot Module Wifi va Module Bluetooth sé phat ra tin hiéu va
Smartphone s& bét hai tin hiéu nay va thdng bao khi két ndi thanh céng. Khéi hinh anh s&
truyén thong tin thoi gian thyuc tir camera cua ESP32 qua Wifi. Khéi diéu khién dong co
s& nhan 1énh tir Smartphone thong qua module Bluetooth sau d6 tuyén tin hiéu vao b xir
ly, bo xir 1y théng qua céc driver diéu khién dong co, servo va may bom.

L4
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v
{ ) v

DC1.DC2.DC3,DC4 Servo 1.Servo2 Bom

Hinh 5. Khai xi Iy trung tdm Arduino cho phan diéu khién dong co
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4, Thir nghiém

Sau khi két ndi ngudn xe va ma app trén Smartphone ching ta tién hanh két ndi
bat camera va chon Bluetooth dé tién hanh diéu khién. Hé thong xe van hanh don gian
va linh hoat.

Bat camera Bom
Chon toc do
TIEN
TRAI PHAI HA NANG
LUI Chon bluetooth XOAY TRAI  XOAY PHAI

Hinh 6. Giao dién khi khoi dong

Chon toc do

TRAI PHAI NANG
XOAY TRAI l§ XOAY PHAI

Hinh 7. M6 hinh ciia hé thong khi két néi camera thanh céng

Khi ¢6 tin hiéu diéu khién, hé théng s€ thuc hién phun thudc cho cay khi thyc hi¢n
1énh bom trén giao dién man hinh quan 1y, ngoai ra chiing ta c6 thé diéu khién robot tién
vé phia trudce, trai, phai hay Iui. Bén canh do, dé co thé phun thube dang vi tri s& dugc
diéu khién thong qua cac 1énh ha, nang, xoay trai, xoay phai.
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Hinh 9. Robot khi hoat dong

5. Két luan

Robot str dung vi diéu khién Arduino UNO R3 c6 gia ca thap, robot c6 thé di chuyén
trén nhiéu dia hinh khac nhau va phun & cac d6 cao khac nhau. Robot c6 chi phi thap, d&
dang thao lap va bao tri d& dang dap tng nhu cau thyc té hién nay.
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