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Tom tat

Ung dung thiét bi phan ciing va phan mém Arduino 1a lwa chon hdang dau trong linh vuc
thiét ké céc thiét bi tw dong hoa véi xu hudng gon nhe, kinh phi dau twe thap mang lgi hiéu qud
cao. Trong gidi han bai viét nay, ching ti trinh bay két qua nghién cizu thiét ké mgt module vi xir
ly, t dong diéu khién mdy bom nuwéc tegi cay kiéng thong qua thiét bi Arduino Nano va cam bién
dé am dat. Khi méi truong bén trong ving dat dang trong cdy xanh ¢6 do am dat thdp, nghia la
cay xanh bj thiéu nueéc, dé am giam vueot nguong da dwoc an dinh, cam bién dé am dat cho dién
thé dau ra ¢ mirc cao, hién thj trén LCD, mach vi i Iy Arduino kich hoat role & trang thai déng
(mitc 1), may bom nuwée dwot Cdp dién nguon va bt dau hoat dong. Khi cdy dwoc twdi dit nuoc,
dé am ting cao, cam bién cho ra dién thé thap, tin hiéu dau ra tir Arduino ¢ trang thai thap (mirc
0) role chuyén sang trang thai ngat mach dién, mday bom ngimng hoat déng.
Tir khéa: Twéi cay tw dong, Cam bién dé am dat
Abtract

DESIGN MODULE AUTOMOTIVE PUMP WATER FOR PLANTS FROM APPLY
ARDUINO EQUIPMENT

Apply hardware and software Arduino Nano is the best choice in design of automotive
equipment with a tendency to compact, low investment cost but that brings high effect. Within this
article, the author presents the results of the design of a microprocessor module, which automotive
controls water pumps for plants through Arduino Nano equipment and land humidity sensors.
When the environment inside the soil is planted with low soil moisture, the trees are dehydrated, the
humidity decreases beyond the set threshold, the humidity sensor for the high output voltage, the
Arduino Nano microprocessor activates the relay in the closed state (level 1), the water pump is
powered and starts operating. When the plants are watered enough, the humidity rises, the sensor
outputs a low voltage, the output signal from the Arduino Nano microprocessor is in low state (level
0) the relay switches to the cut-off state, the pump stops working.

1. Tong quan

1.1 Gidi thigu

Cuéc c@ch mang cong nghiép 4.0 tac dc:)ng mgnh mé& dén viéc hinh thanh cac dy an
nghién cuu, dau tu va xay dung nham phé,t trién’ nhi§u linh vuc nhu: 159 thuat, cong nghiép,
néng nghiép, xu 1y tac dong mdi truong, chong bién doi khi hau, phat trién nang lugng xanh ...
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Mot trong nhitng thanh té do6 1a viéc phét trién cong nghé vi xt ly, tu dong hoa. Vi xu ly 1a mot
khéi niém k¥ thuat khong thé thiéu cho sy phat trién cong nghiép mang tinh hién dai, véi nhiing
cai tén ‘‘dién thoai thong minh’’, ‘‘ng6i nha thong minh”’, ‘‘thanh phé théng minh’’... Trong
bai viét nay, chling tdi gisi thiéu mot thiét bi co ban va thong dung vai gia thanh ré, phan mém
mién phi da va dang duoc cac nha nghién ctu, giang vién, sinh vién va hoc sinh trén thé gigi sir
dung dé ché tao ra rat nhiéu cac tng dung vi xir Iy ¢6 hiéu qua cao.

1.2 Thiét bi Arduino Nano

Thiét bi Arduino la phan cang vi xir Iy c6 kha niang chay doc lap khi dugc nap code.
Arduino board c6 rat nhiéu phién ban véi hiéu niang va muc dich str dung khac nhau, trong dé
tai nay tac gia st dung Arduino Nano cho thiét ké Module diéu khién tudi cay. Do Arduino
Nano ¢6 kich thudc nho gon, cach st dung va so 6 ndi chan ciing twong tu nhu cac phién ban
khac cua Arduino.
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Hinh 1. Hinh dnh mach Arduino Nano
Arduino Nano ra doi nham dap mg nhu cau thu gon kich thudc (Hinh 1) nhung van giir
nguyén sirc manh ctia Arduino véi vi diéu khién ATmega328P — SMD, toan bd board mach ¢
kha niang cim tryc tiép vao breadboard. Thong sb k¥ thuat ctia Arduino Nano dugc tom tat
trong bang 1.

Analog Input Pins

Bdng 1. Thong so cua thiét bi Arduino Nano

Vi diu khién ATmega328P

bién 4p hoat dong 5V

Dién 4p vao khuyén dung 7-12V

Dién 4p vao gidi han 6-20V

Digital 1/0 pin 14 (trong do6 6 pin c6 kha nang bam xung)
PWM Digital 1/0 Pins 6

Analog Input Pins 6

Cuong d6 dong dién trén moi I/O pin 20 mA
Cuong d6 dong dién trén mdi 3.3V pin | 50 mA

Flash Memory 32 KB (ATmega328P); 0.5 KB duoc sir dung boi bootloader
SRAM 2 KB (ATmega328P)

EEPROM 1 KB (ATmega328P)

Toc do 16 MHz
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Chiéu dai 68,6 mm
Chi€u rong 53,4 mm
Trong lugng 25¢

Khéc véi Arduino Uno str dung cong USB type B, Arduino Nano lai st dung mot cong
nho hon c6 tén 1a Mini USB. Vi st dung cong nay nén kich thuéc board (vé chiéu cao) ciing
giam di kha nhiéu.

1.3 Phan mém Arduino

M®i trudng phat trién tich hop Arduino 13 mot tng dung da nén tang dugc viét bang Java,
duge dan xuat cho ngdn ngit 1ap trinh xir 1y va cac du an lip rap. N6 duoc thiét ké dé 1am nhap
mon 1ap trinh cho cac nha 1ap trinh va nhitng nguoi maéi st dung khac khong quen thudc véi
phét trién phdn mém, bao gdbm mat trinh soan thao mi vdi cc tinh ning nhu lam ndi bat ci
phap, khép ddu ngic khdi chuong trinh, va thut diu dong ty dong, va ciing co kha ning bién
dich va tai 1én cac chuong trinh vao bo mach vdi mot nhép chuét duy nhét. Mot chuong trinh
hodc mai viét cho Arduino dugc goi 1a "sketch". Chuong trinh Arduino dugc viét béng C hoac
C**. Arduino di kém voéi mét thu vién phan mém duoc goi 1a "Wiring" tir du 4n 13p rap ban dau,
cho hoat dong dau vao/dau ra phd bién trd nén dé dang hon nhiéu. Ngudi sir dung chi can dinh
nghia hai ham dé thyc hién mot chuong trinh diéu hanh theo chu ky:

Setup(): ham chay mot l1an duy nhat vao liic bat dau cia mot chuong trinh ding dé khaoi
tao céc thiét lap.

Loop(): ham dugc goi lap lai lién tuc cho dén khi bo mach duoc tit di.

Khi bat di¢n bang mach Arduino, reset hay nap chuong trinh méi, ham setup() sé dugc
goi dén dau tién. Sau khi xir Iy xong ham setup(), Arduino s& nhay dén ham loop() va lap vo
han ham nay cho dén khi ban tit dién bo mach Arduino. Arduino IDE st dung
GNU toolchain va AVR libc dé bién dich chwong trinh, va sir dung avrdude dé tai 1én cac
chuong trinh vao bo mach chii. Do nén tang Arduino st dung vi diéu khién Atmel, méi truong
phét trién cua Atmel, AVR Studio hoic Atmel Studio méi hon, ciing c6 thé dugc st dung dé
phét trién phan mém cho cac Arduino.
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Hinh 2. Giao dién cua Arduino lic khoi dong
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l@ CB_doamdat_LCD | Arduine 1.8.0 — O w

File Edit Sketch Tools Help

CE_doamdat_LCD

#derine echo 12

=] @ b W L)

[

10 wolid setuapi)
11E {

18 delav(Z000) ;
15 lod.cleari);

kinclude <LiguidCrystal.h> -

#define trigger 13

LigquidCryetal lcd(9, 10, 5, 41,

2 float time=0,distanceCm=0, distancelnch=0;

1z led.begin(le,2)
13 pinMods (criggoe ,OUTIUT)
14 pinMode (echo, INPTUT) ;

15 lodoprinb("Jleea sonic™) ;
le led.setCursori(0,1) ;2
17 lod.printi"Distance Meter™) ;

zo led.princ(™ Circult Digest™); hd

2, i

Arduino Nano, ATmeg

Hinh 3. Hinh dnh giao dién Arduino khi viét code

1.4 Cam bién do d@é dm dat

Cam bién d6 Am dat, trang thai d4u ra mirc thép (0V), khi d4t thiéu nude dau ra s& 1a mie cao
(5V), do nhay cao ching ta co thé diéu chinh dugc bé'mg bién trd. Phan dau do duge cim vao dat dé
phat hién do am cua dat, khi d6 4m cua dat dat nguong thiét lap, dau ra DO s& chuyén trang thai tir
murc thip 1én muc cao. Nho thé, ching ta c6 thé sir dung Analog hodc Digital ctia Arduino dé doc
gia trj tir cam bién. Khi module cam bién d6 4m phat hién, khi d6 s& c6 su thay d6i dién &p ngay tai
dau vao cua IC so sanh LM393. IC nay nhan biét ¢ su thay doi n6 s& dua ra mét tin hiéu 0V dé béo
hiéu va thay d6i nhu thé nao s& dugc tinh toan dé doc d6 4m dat. Cam bién d6 4m dit co 4 chén:
Vee, GND, 2 ngd ra 1a DO (cho gia tri tra vé muc logic 0 hodc 1) va A0, chung ta ¢6 thé dung 1
trong 2 chan ndy. So d6 nbi chan ciia Cam bién do do am dét véi Arduino Nano nhu bang 2.

Bdng 2. So' d noi chan cua Arduino Nano véi Cam bién dé am dat

Ciam bién dd 4m dat Arduino Nano
Vce 3.3V hay 5V
GND GND
DO 2
A0 A0
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Hinh 4. So'd6 mach IC LM393 va cam ﬁiﬁ
bien do am dat

1.5. Ro-le (Relay) déng ngit mach 1 kénh 5V

Ro-le 1a thiét bi dong ngat co ban, n6 dwoc sir dung rat nhiéu trong céc thiét bi dién, dién
tir phuc vy cudc séng hang ngay. Ro-le binh thuong gdom c6 6 chén. Trong d6 ¢6 3 chan dé
kich, 3 chan con lai ndi véi do dung dién cdng suit cao. Ba chan dung dé kich gdm: chan cip
hiéu dién thé duong Vce (5V), chan cip dién thé 4m GND, chén tin hiéu S, nhén tin hiéu du ra
tir thiét bi Arduino Nano. Khi chan nay c6 dién thé cao thi ro-le duoc kich, nguoc lai thi khong.
Ba chan con lai ndi v6i thiét bi dién cong suét cao (may bom nuéc): COM - chan ndi véi 1 chan
bét ky cta thiét bi dién, nhung tot nhit nén méc vao day chan lira (néng) néu ding hiéu dién thé
xoay chiéu va cuc dwong néu 13 hiéu dién mot chiéu; ON hodc NO (thudng md) - chan ndy s&
duoc ndi voi chan lira (ndng) néu ding dién xoay chidu va cuc duong ctia ngudn néu dong dién
mot chiéu; OFF hodc NC (thudng déng) - chan nay ban s& ndi chan lanh (trung hoa) néu ding
dién xoay chiéu va cuc 4m cua nguf)n néu dung dién mot chiéu.

Thiét bi ro-le trong dé tai nay s dung co cac thong sé: dién ap nudi DC 5V, tiéu thu
dong khoang 80mA, dién thé dong ngit tdi da: AC 250V-10A hodc DC 30V-10A, kich thudc
53mm (chiéu dai), 28,3mm (chiéu rong); 19,3mm (cao).
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Hinh 5. So d6 mach Ro-le 1 kénh 5V
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1.6. Man hinh hién thj LCD

Man hinh tinh thé long hay LCD (Liquid crystal display) l1a loai thiét bi hién thi ciu tao
boi cac té bao (cac diém anh) chia tinh thé long ¢ kha ning thay di tinh phan cyc cua anh
sang va do d6 thay ddi cuong d6 anh sang truyén qua khi két hop véi cac kinh loc phan cuc.
Chung c6 vu diém 1a phang, cho hinh anh sang, chan that va tiét kiém nang luong. Trong dé tai
nay, tac gia chon thiét bi LCD c4u hinh 16x2 (chiéu ngang 16 ky tu, chiéu doc gom 2 hang),
cap dién 5VDC tich hop vaoi mach 12C con lai 4 chan ra gém: Vee, GND, SDA (chan A4), SCL
(chan A5) duoc trinh bay qua so do Hinh 6.
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Hinh 6. So d4 ndi chan giiza LCD-12C va Arduino Nano

2. Thwe hanh

2.1. Nguyén ly hogt dgng cua Module

Khi Cam biét d6 4m dat c6 d6 4m thap hon ngudng dinh sin, chi s dién thé dau ra cua
nd & mac cao, dén LED bao hiéu mau xanh sang va kém theo dong tin “EMPTY WATER”,
nghia 1 cay trong dang thiéu nudc, can tudi cdy. Khi d6 mach Arduino Nano nhan tin higu va
cho két qua sau khi xur 1y 1a dau ra kich hoat Rd le & muac cao (mirc 1), may bom nuéc hoat
dong. Sau thoi gian bom tudi, cdy nhan lugng nude tang 1én, chi sb dién thé dau ra tir cam bién
d6 4m dat giam, nguoc lai do Am tang l1én vuot ngudng mirc cao, dén LED mau do sang va kém
dong tin “ENOUGH WATER”, nghia la cdy di du nudc. Khi d6 mach Arduino cho két qua
muc thip (mac 0) RO le ngiat mach va may bom théi hoat dong. Quy trinh bom tudi cua
Module s& 13p lai néu nhur do am dat lai tiép tuc chuyén sang trang thai vuot mirc ngudng thap.

2.2. Viét code diéu khién Module

Dé tién hanh viét code cho Arduino ndi chung, ching ta can phai khai bao cac yéu té
nhu: Cach ndi chan nhap va xuat tinh hiéu, cac chan cap dién, thu vién phd hop cho cam bién,
bién analog hay digital, void setup, vong lap void loop, toc d6 truy xuét dir liéu, cach hién thi
man hinh laptop hay LCD, tan suat liy doc dit liéu, do tré (delay)...Dudi day 1a ndi dung cua
code dugc viét dé nap cho Arduino Nano diéu khién céc thiét bi:
/I Céch néi chan:
/I Cam bién - Arduino nano, AO-A1l, DO-D4, GND-am, V¢c-5V.
/[ LCD-12C — Arduino nano, SDL-A5, SDA-A4
// Khai béo céc bién
#include <LiquidCrystal_I12C.h>
LiquidCrystal_I12C lcd (0x3F, 2,1, 0, 4,5, 6, 7, 3, POSITIVE);
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#define den 11

// Chan dén LED

int CBDoAmM=A0;

/IN&i chan ra cta cam bién do d6 4m vai chan Al
const int DO = 2;

float Doamdat;

//Bién do am dat

void setup()

Serial.begin(9600);

//M& cong Serial & mac 9600
pinMode (DO, INPUT);
pinMode (A0, INPUT);
pinMode (12, OUTPUT);
pinMode(den,OUTPUT);

}

void loop()

{
Doamdat=analogRead(CBDoAm);

int value = analogRead(A0); )
/] Ta s€ doc gia tri hiéu dién thé cua cam bién

// Gia tri duoc s6 hoa thanh 1 s6 nguyén ¢ gia tri trong khoang tir 0 dén 1023

delay(5000);
Icd.begin(16,2); // bat buoc co
Icd.print("VOLT INDEX:");
Icd.setCursor(13,0);
Icd.print(value);
if(Doamdat <350)
{
digitalWrite(den, HIGH);
Icd.backlight();
Icd.setCursor(0,1);
Icd.print("ENOUGH WATER");
digitalWrite (12, LOW);
}
else
{
digitalWrite (12, HIGH);
digitalWrite (den, LOW);
Icd.backlight();
Icd.setCursor(1,1);
Icd.print ("EMPTY WATER");

¥

2.3. So do khoi lién két cac khai trong Module

S63(34)-2017

Theo hinh duéi day ching ta c6 thé quan sat so do khdi két ndi chan cua thiét bi phan
cting (Arduino Nano) va cac thiét bi khac trong Module. Trong khi d6 mach Arduino Nano
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dugc cip dién ngoai bang mot bo ngudn chuyén ddi dién tir AC sang DC (Adaptor) c6 gia tri
dau ra 15VDC duogc cip vao chan VIN. Cac mach khac nhu Cam bién d6 4m dit (Sensor), man
hinh tinh thé long (LCD) va R le (Relay) déu dung dién 5V tir mach nay.

LCD

USB
Senser
Arduino Nano

J S —

sV

Relay i_‘

15V
I Adaptnrl

1

Motor

Hinh 7. So do khoi noi giiza cac thiét bj trong Module

Mb to (Motor) bom nudc ¢d thé dung loai sir dung dong dién xoay chiéu (AC) cong suat
I6n hay dong dién mot chiéu (DC) cong suat nho tly theo yéu cau bom tudi ciia khu vuon.
Code duoc viét va nap vao mach vi xir Iy Arduino Nano dya vao hé théng day cap qua ngo
(USB) ndi vé&i may vi tinh (PC).

2.4. Quy trinh hogt dgng ciia Module tw dong twéi cay

Sau khi ap dung céc ky thuat lap trinh va cong doan viét code két thic, ching ta cim
Board mach Arduino Nano vao may tinh bang cong USB Mini. Mé Menu File, xem xét cac
ché do tay chon kiéu board mach Tools/Board/Arduino Nano va Processor: “ATmega 328”;
chan Port (COMS) va upload, bién dich phan code vira viét. Néu khdng c6 15i vé code phan
mém s& bao (Done Compiling), nap code vao mach bang lénh nat Verify bén trai man hinh.
Sau khi nap code néu quy trinh dwoc chap nhan, cac dén LED trén mach nhap nhéay trong 2
gidy, mach bat dau hoat dong doc lap, lic nay ching ta c6 thé ngat cong USB Mini ra khoi may
tinh. Tuy nhién, can nhé cap ngudn thuong xuyén va phi hop dién thé cho cac mach Arduino
Nano, mach cam bién thong qua ngé V-IN, mach ro-le va may bom nuéc dugc cap dién riéng.
Trong dé tai nay chlng toi sir dung bom phun suong cong suat 30W, dién thé cung cip la
24VDC, ngudn cung cap la Adaptor AC/DC. Hai dau cua cam bién d6 am dat (Hinh 8) duoc
cim sdu trong dét, bén canh gbc cay dat trong ving trung tam caa khu vuon thuc nghiém. Khi
troi nang gat, nudc boe hoi nhiéu, cay kho nudc dan va do am cua dat giam nhanh xung quanh
vi tri dat cam bién dén khi ha thap hon ngudng di an dinh (350), man hinh LCD béo dong
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“EMPTY WATER”, dén LED mau xanh sang 1én, mach Arduino xir ly tin hiéu va n6 phéat xung
ra cao (mirc 1) & chan 13. Tin hiéu xung kich nay duoc cip cho chan IN cua Ro-le 5V [am cho
né chuyén sang trang thai dong, mach ngudn may bom 24VDC dugc déng lai, may bom duoc
cap dién va bt dau bom nude tudi cho hé théng cay xanh thong qua cac béc phun swong trong
khu thyc nghiém.

Sau thoi gian cay xanh duoc tudi nude, dit wot dan, do 4m tang dan xung quanh noi dat
cam bién va dién thé dau ra ¢ chan DO caa cam bién ciing dan giam vé muc thap (muc 0) khi do
am cao vuot ngudng cao di an dinh, dén LED tit va man hinh LCD bao tin “ENOUGH
WATER?”, luc nay Ro-le mat tin hiéu kich tir chan IN va n6 chuyén sang trang thai ngat dién,
may bom mat dién ngudn ngung hoat dong, cong viéc tudi cay két thic. Ctr nhu thé quy trinh

¥

Chan ra cam
‘bién d§ am dat

WOLT IHDER: o
FHOEHT WATER

Man hinh LCD

Tram cam day

Pén bao

Arduino nano

Ro le 5V . i )
Hinh 8. Hinh dnh cac thanh phan ciia Module diéu khién

2.5. Két qua thuc nghiém

Qua qua trinh viét code, lap rap phan cing, nap code va kiém tra chay thar nghiém thuc té
cho thiy thiét bj da hoat dong doc lap ding chirc ning theo thiét ké (theo 2.1 va 2.4). Thiét bj
c6 d6 chinh xac, 6 nhay cao khi thay d6i d6 4m dat, d6 am thap hon 30% mach ty dong bom
nude, phun swong vao viing thuc nghiém c6 chau kiéng dang dugc cdm cam bién. Sau khi bom
nude d6 am ting 1én vuot qua 70% may bom lai ngimng hoat dong.
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