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LOT NOI DAU

Ngay nay khoa hoc cong nghé ngay cang phat trién, vi diéu khién AVR
va vi diéu khién PIC ngay cang thong dung va hoan thién hon , nhung c6 thé
ndi sy xuét hién ctaArduino vao nim 2005 tai Italia d3 m& ra mot huong di
méi cho vi diéu khién. Su xuét hién cua Arduino di hd tro cho con nguoi rat
nhiéu trong 1ap trinh va thiét k&, nhat 1a déi v6i nhitng nguoi bat dau tim toi
vé vi diéu khién ma khong c6 qué nhiéu kién thirc, hiéu biét sdu sic vé vat ly
va dién tir . Phan ctng cua thiét bi dd duoc tich hop nhiéu chirc ning co ban
va 1a ma nguén mo. Ngon ngit lap trinh trén nén Java lai vo cung dé sir dung
tuong thich v6i ngdén ngir C va hé thu vién rat phong phu va duoc chia sé
mién phi. Chinh vi nhiing 1y do nhu vay nén Arduino hién dang dan pho bién
va dugc phat trién ngay cang manh mé trén toan thé giéi.

Trén co sé kién thic da hoc trong mon hoc : Tin hoc dai cuong , Dién
tlr twong tu va so... cung voi nhitng hiéu biét vé cac thiét bi dién tir, em da
quyét dinh thuc hién dé tai :Thiét ké hé thong twdi ciy tw dong do GS.
TSKH Théan Ngoc Hoan huéng dan. Bé tai gdm cac ndi dung sau:

Chuong 1. Gidi thiéu tong quan vé tudi tiéu tu dong trong ndng nghiép.

Chuong 2. Cau tric va tinh ning cta arduino.

Chuong 3. Thiét ké, 1ap trinh, lap dit mach thuc té



CHUONG 1.

GIO1 THIEU TONG QUAT VE TUOI TIEU TU PONG
TRONG NONG NGHIEP

1.1.KHAI QUAT VE NHA TRONG THONG MINH.

Tai mét sd dia phuong da canh tac mot sb loai cay, hoa, rau c6 gia tri kinh
té cao, tuy nhién hién nay van con it cic don vi ndo tién hanh nghién ctru thiét
ké cac md hinh tu dong dap tng diéu kién kinh té, moi trudong cua nudc ta.

Thuec té trong cudc séng ngdy cang ban ron, nhidu ngudi van co thi vui 1a
trong nhing cdy canh, vudn rau trong khong gian tréng ctia nha minh nhu san
thuong, ban cong. Tuy nhién, trong nhimg lac ban ban cic cong viéc hang

ngay thi nhitng cay canh va vuon hoa & nha s€ khong ai tudi nudce.




Ngoai phwong phéap tudi thii cong, cac phuong phap tudi con lai déu can
dugc thiét ké, tinh toan cac thong s cho phu hop. Nhin chung, cic phuong
phap tudi c6 dung éng déu co cung nguyén 1y tinh toan trén co sé mén hoc
cap thoat nudc va thuy luc dudng dng, d6 1a: xac dinh dién tich tudi, nguon
nudc, nhu cau nude tudi phi hop vai ting loai cay trong, dién tich, dia hinh
vung tudi. Tur cac thong sd nay, ta sé& tinh toan duong kinh éng chinh, ng
phy, 6ng nhanh, van téc nuéc chay trong 6ng, ap luc nudc trong ng; tinh
toan chiéu dai cua cac loai 6ng, cac chi tiét ni (co, t&, van, loi vv...), sd
lugng cac bét phun, bét dé chan, ng dan dén goc vv..va cudi cing la 1ap bang
tdng hop sb luong céc loai vat tu, tinh toan chi it mua vat tu, tién cong xay lap
V..

1.2. THUC TIEN AP DUNG CUA ARDUINO VAO PE TAI.

Ung dung caa Arduino vé md hinh hé thdng tu dong. St dung mét cam
bién do am va nhiét d6 két nbi véi mot Arduino va diéu khién dong co tao ra
hé thong tudi tiéu tu dong. Tat ca moi viéc déu tu dong dién ra trong qué trinh
cai dat sin va qua cac cam bién dé diéu tiét viéc tudi cay hop li trong moi thoi
tiét. Tir vi du thuc tién clng véi su gitp do cia gido vién hudng dan, em da
lya chon va phét trién dé tai theo hudng sir dung kid Arduino dé thuc hién dé
tai cia minh. Ung dung don gian qua thao tac ndt bam cai dat thoi gian hen
gio dé tudi cay va lam viéc thdng minh qua cac cam bién. Trudc hét vé cam
bién nhiét d6 va d6 am duoc ap dung véi khi hau thoi tiét nhiét déi am gid
mua v&i 4 moa rd rét vay nén cam bién nhiét d6 do am c6 tdm quan trong
trong khau tu dong. Po duoc cac mic nhiét do can thiét dap ung cho cay
trong ciing 1a wu tién hang dau trong tng dung. P6i voi mua mua thi ciing nén
quan tAm nén em da thém phan thiét ké cam bién mua dé tranh nhimg lac tuéi
tiéu khong can thiét vao mua mua gy anh huong cay trong. Hé théng dam
bao vé mang thoi gian cai dat, dam bao vé nhiét do thay d6i qua mua, do am

theo khi hau va cam bién mua tat ca dugc két hop tao thanh hé théng thong



minh dap (mg ding nghia véi ngudi trong cdy. Vi vay viée tudi tiéu cay trong
V6i con nguoi trong cdng nghé nay da thay thé hoan toan con nguoi. Mot hé
thdng trong théng minh dap wng vé thoi tiét két hop viéc cai dat thoi gian tudi
phU hop cay trdng tat ca chi trong mot thiét bi vi diéu khién arduino. Ph hop
véi ngudi ban cong viéc, phi hop voi viéc san xuat néng nghiép cao dua ra
chat luong cay trong tét. Mot sé ung dung cu thé &p dung qua dé tai : Tudi

phun suong cho cay lan, tudi phun swong trong nam, tudi phun tia mua cho

hoa cUc, .... Cac hinh anh ung dung thuc té nha cay trong hinh 1.2.
- \ , \

Hinh 1.2: Hé thong phun swong ty dong nha trong cay lan ap dung arduino.
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1.3. KHAI NIEM, NHIEM VU CUA HE THONG TUOI NUOC TU
PONG.

Thiét ké hé thong tudi cay tu dong doi hoi phai cd mot sb théng tin vé
cac vat tu thiét bi, vé bo vi xu i, cac bo cam bién, bo diéu khién dong
cit...\VVay nén viéc dit ra bai toan thiét ké 1a rat can thiét.
1.3.1.Téng quan veé thiét ké m¢t hé théng tudi.

Pé thiét ké hé théng tudi nudc cho cay trong, can quan tim dén cac van dé
sau:

— Hinh dang vung tudi.

— Dién tich vung tuai.

— S cay can cung cap nudc tudi.

— Nhu cau nuéc cua loai cdy trong/don vi thoi gian (lit/ingay).

— Dia hinh khu tuéi.

Pé xac dinh hinh dang, dién tich ving tudi, khdng c6 cach nao khéc
hon 13 phai do dac. Khoang céch giit cac ciy ciing 1a yéu té tao nén chat
luong yéu cau dé ra. Khoang cach ciing tao ra su chénh léch luong nuéc toi
néu khong déu chénh léch ciing cao tao san pham kém. Véi dién tich to quy
hoach 16n chiing ta nén do chinh xac vira da véi luu luong nude ching ta can
tudi phi hop véi cong suat bom.

+ Khi d3 c6 “cai nén” 1a hinh dang, di¢n tich ta bat dau phat hoa so dd bd tri
cdy trong.

1.3.2. Thiét ké hé thong twéi.

a . Xac dinh ldan twéi nhu cdu nwéc/lan tedi va khd ndng cung cap nuéc:

Ty thudc loai cay trong, ta xac dinh lan tudi va nhu cau nuéc cho mdi
lan twdi.S6 lan tudi phu thude vao dac tinh caa loai cdy tréng va kha ning
gitta am cua dat.Ta chi can tinh todn gan dang thong sb Vé lan tudi dung dé

tinh toan nguén nudc.



Trong san xuat, s& dua vao thuc té dit dai, thoi tiét ¢é diéu chinh sé lan
tudi cho phi hop.Nhu cau nuéc/lan tudi 1a thong s6 quan trong dé tinh toén,
thiét ké hé thdng tudi va tinh todn ngudn nudc.Chuyén nganh thay lgi c6 bang
tra nhu cau nuéc cho cac loai cdy trong/vu hoidc ngay hoic co thé tra nghién
ClrU trén mang; tuy nhién, ngudi trong ciing c6 nhiéu kinh nghiém thuc té dé
xac dinh nhu ciu nude tudi cho mdi loai cdy trong.Trong thuc té, nhu cau
nudC cua cdy trong it hon nhiéu so véi lugng nudc ta cung cap; do vay ma
lwong nude tudi tly thude vao phuong phap tudi. Thong thudng nhu cau nude
tudi cho mot cay can tudi giao dong tir 5-10 lit (tudi nho giot); 15-20 lit (tudi
phun tia) 30 dén 40 lit nudc (twdi ranh, twdi phun mua).

Tur xac dinh dugc nhu cau nudc cua cdy cho mdi lan tudi, sé 1an
tudi/thang, sb thang can tudi, ta xac dinh duoc nhu cau ngudn nude tudi.

b)) Phan chia khu tuon:

Néu ban chi tu6i cho dién tich nho tré lai thi chi 1a 1 khu tudi; nhung
néu dién tich tudi 16n hon phai phan chia ving tuéi thanh nhiéu khu tudi. Néu
chi khu tudi qué 16n, céng suat may bom va duong kinh dng dan nudc chinh
s& tang 1én rat I16n dan dén khong c6 hiéu qua kinh té.

Khi phan chia khu tu6i, ban phai 1&n ban vé thé hién ré hinh dang, dién
tich tung khu tudi, kich thudc cic canh cua khu tudi, vé cac hang cay va
chiéu dai mdi hang cay, tir day ta s& tinh duoc sé luong cay trong trong mdi
khu tuéi, tinh ra duong kinh, chiéu dai cua dudng ong chinh.

C - Tinh todn dwong ong chinh:

Puong 6ng chinh tai nudc tudi dén timg khu tudi va cho ca ving tudi,
do d6, ta phai tinh toan dugc chiéu dai va dudng kinh 6ng phi hop va ca &p
lyc dé chon loai dng phi hop (I6n qué sinh thira — ton tién vé ich, 6ng nho qua

khéng cung cap di nudc cho khu tudi, 6ng kém dé hong dan dén ton kém...).



Ngoai ra, ta can tinh vi tri lap dat duong dng chinh va chuyén né 18n ban
vé. Thong thuong néu khu tudi cé dia hinh thap dan thi ta bd tri duong éng
chinh di theo canh c6 cao do Ién nhit cta khu tudi, nhd do khi xa nude ra
khoi duong dng chinh, nuéc s& co khuynh hudng chay tir noi cao dén noi thap
tGi 6 loi vé nang luong.

Néu dit twong ddi bang phiang hoic gon séng nhé cao & giita dong dat
thi nén bd tri duong éng chay doc theo cac dinh cao xuyén qua dong dat dé
chia nudc tudi vé hai phia.

+ Tinh chiéu dai duong ong chinh:

Dung thuéc ké ly do téng chiéu dai duong éng chinh trén ban v&, nhan
Vi ty 1& ban vé dé xac dinh tong chiéu dai thuc cua duong dng chinh.

+ Tinh toan duong kinh cua dudng 6ng chinh:

Dé tinh toan duoc kich thudc cua dudng 6ng chinh ta can xac dinh tong
nhu cau nudc tudi cho mot lan tudi cho khu tudi 16n nhat cia ving tudi.Can
ctr vao chiéu dai cia mdi hang ta tinh dwoc sé cay/hang bang cong thuc:

S6 cay/hang= chiéu dai hang chia cu ly tréng (cay céach cay) +1



CHUONG 2.
CAU TRUC VA TiNH NANG CUA ARDUINO

2.1.GI0I THIEU CHUNG VE ARDUINO.

Arduino thyc sy da gay song gid trén thi truong nguoi dung DIY trén
toan thé gii trong vai nim gan day,gan gidng v&i nhitng giApple da lam
duoc trén thi truong thiét bi di dong. Sd lugng nguoi dung cuc 16n va da dang
v6i trinh do trai rong tir bic pho thong 1én dén dai hoc da 1am cho ngay ca

nhimg ngudi tao ra chung( hinh 2.1) phai ngac nhién vé muc d6 phd bién.

Hinh 2.1: Nhitng thanh vién khéi xudang Arduino.

Arduino 13 gi ma c6 thé khién ngay ca nhiing sinh vién va nha nghién ctru
tai cac truong dai hoc danh tiéng nhu MIT, Stanford, Carnegie Mellon phai st
dung; hodc ngay ca Google ciing mudn hd trg khi cho ra doi bo kit Arduino
Mega ADK dung dé phat trién cac ung dung Android twong tac v&i cam bién
va cac thiét bi khéc.

Arduino that ra 13 mot bo mach vi xir Iy dugc dung dé 1ap trinh twong tac
véi cac thiét bi phz‘in cung nhu cam bién, dong co, den hodc cac thiét bj khac.
Pic diém noi bat cia Arduino 1 méi trudng phat trién tng dung cuc ky dé sir

dung, v&i mot ngdn ngir 1ap trinh c6 thé hoc modt cach nhanh chong ngay ca



vO1 nguoi it am hiéu vé dién tir va lap trinh. Va diéu lam nén hién tuong
Arduino chinh 1a mirc gia rat thdp va tinh chit nguén md tir phan cung toi
phan mém. Chi voi khoang $30, nguoi ding di c6 thé s¢ hiru mot board
Arduino ¢6 20 ngd 1/0 ¢6 thé twong tac va diéu khién chimng 4y thiét bi.
Arduino ra doi tai thi trin Ivrea thudc nude Y va duge dit theo tén mot vi
vua vaothé ky thtr 9 1a King Arduino. Arduino chinh thirc duge dua ra gidi thiéu
vao nam 2005 nhu 12 mot cong cu khiém ton danh cho céac sinh vién cua giao
su Massimo Banzi, 1 mt trong nhitng ngudi phat trién Arduino, tai truong
Interaction Design Instistute Ivrea(IDII). Mic du hau nhu khong dugc tiép thi
gi ca, tin tirc vé Arduino van lan truyén voi tbe d6 chong mat nho nhimg 1oi
truyén miéng tét dep cua nhimg nguoi dung dau tién.Hién nay Arduino noi
tiéng t6i ndi co6 ngudi tim dén thi trdn Ivrea chi dé tham quan noi di san sinh
ra Arduino.
2.2. BOARD ARDUINOMEGA 2560

Hinh 2.2: Board Arduino Mega.
O hinh 2.2 Arduino Mega 2560 1a mét bo mach chu st dung vi diéu
khién ATmega 2560. N6 c6 54 chan k¥ thuat sb ddu vao / dau ra (trong d6 15

chan co thé xuat ra xung PWM), 16 dau vao analog, 4 UARTS (cong ndi tiép
phﬁn cung),16 MHz dao dong tinh thé, két ndéi USB, mot jack cam dién, mot



tiéu dé ICSP, va mot nht reset. N6 chira tat ca moi thir can thiét dé hd tro céac
vi diéu khién; chi can két ndi n6 véi may tinh bang cap USB hoidc déu nd voi
mot bd chuyén doi AC-to-DC hoic pin dé bat dau. Mega 13 tuong thich véi
hdu hét cac 14 chin duoc thiét ké cho cic Arduino Duemilanove hodc

Diecimila.Mega 2560 la mot ban cap nhat cho Mega Arduino, ma no thay

thé.Cac Mega2560 khac vai tit ca cac bang trude & chd nd khong st dung cac
FTDI chip diéu khién USB-to-serial. Thay vao d6, né cé tinh ning
ATmegaloU2

So d6 nguyén 1y nhu theo hinh 2.3:

10


http://arduino.cc/en/Main/ArduinoBoardMega

i,

T

—

Wi ¥
T ' g

T

|||||

i ol U

i l!ilnumum I‘!ll

)
¢
I

e

: ,|
TR
‘.llll'l

(I

’

]

Hinh 2.3: So db nguyén 1y cta boar Arduino mega 2650.
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Bang 2.1:Chi tiét thong sd

Vi diéu khién ATmega2560
Dién 4p hoat dong 5V
Dién 4p dau vao (duoc dé
7-12V
nghi)
Pién 4p dau vao (gidi han) 6-20V

54 (trong d6 15 nguoi cung cap dau ra

Digital I / O Pins
PWM)
Analog Input Pins 16
DC hién tai moi I/ O Pin 40 mA
DC hién tai cho 3.3V Pin 50 mA

256 KB trong d6 8 KB sur dung bdi bo nap

B0 nhé flash Khosi dong
SRAM 8 KB
EEPROM 4 KB

Clock Speed 16 MHz

Cau truc cia Arduino Mega

Arduino Mega ¢6 thé duoc cap ngudn thong qua két ndi USB hodc véi

mot nguon cung cip dién bén ngoai. Cac ngudn nang luong dugc chon tu

dong.

Bén ngoai (khong-USB) dién co6 thé dén hodc tir mot bd chuyén ddi

AC-t0-DC hodc pin. Cac bd chuyén ddi c6 thé duge két nbi b?mg cach cim

mot plug-2.1mm trung tim tich cuc vao jack cim dién cua bo mach. Dan tir

mot pin c6 thé dugc chén vao trong Gnd va Vin pin ti€u dé cua két nodi

POWER.

Bo mach c6 thé hoat dong trén mot ngudn cung cap bén ngoai cua 6-20

volt. Néu cung cép it hon 7V, tuy nhién, pin 5V c6 thé cung cip it hon nim

12




volt va bo machco thé khong on dinh. Néu st dung nhiéu hon 12V, bo diéu
chinh dién 4p c6 thé bi qua néng va 1am hong cic bang mach. Pham vi dé
nghila 7 dén 12 V.

o Cac chan dién nhu sau:

« VIN. Cac dién ap dau vao cho cac board Arduino khi né dugc sir
dung mdt ngudn dién bén ngoai (nhu trai nguge véi 5 volts tir cac két ndi
USB hoic nguén dién quy dinh khac). Ban c6 thé cung cap dién 4p thong qua
pin ndy, hodc, néu cung cip dién ap thong qua jack cam dién, truy cip thong
qua pin nay.

« 5V. pin nay xuit ra mot 5V quy dinh tir diéu trén dién dan. Tir ngudn
c6 thé dugc cung cap nguodn dién hodc tir cac jack cam dién DC (7 - 12V), két
nbi USB (5V), hoic pin VIN cta hoi dong quan trj (7-12V). Cung cap dién ap
qua cac 5V hodc 3.3V chéan di qua b diéu chinh dé c6 dién ap phu hop vs
mot s linh kién can ap nhu vay. C6 cac thong sb ki hiéu:

o 3v3. Mot ngudn cung cip 3,3 volt dugc tao ra boi nhimg diéu trén
tau. V& hién hanh t4i da 1a 50 mA.

« GND. trét chan.

« IOREF. pin nay trén bang Arduino cung cap cac tai liéu tham khao
dién ap ma céc vi diéu khién hoat dong. Mot 14 chin ciu hinh ding cach c6
thé doc cac pin dién ap IOREF va chon ngudn niang luong thich hop hoic cho
phép dich dién ap trén cac két qua dau ra dé lam viéc véi cac 5V hodc 3.3V.

« Bo nho

Cac ATmega2560 c6 256 KB bo nhd flash dé luu trit ma (trong d6 co 8
KB duogc str dung cho cac bd nap khoi dong), 8 KB cia SRAM va 4 KB cua
EEPROM (ma c6 thé duoc doc va ghi véi cac thu vien EEPROM ).

. Piauvaovadiura
MJi phong trong sd 54 chan k¥ thuat s6 trén Mega c6 thé dugc sir dung

nhu mot ddu vao hoic dau ra, st dung pinMode (), digitalWrite
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(), digitalRead () chirc ning. Chiing hoat dong tai 5 volts. Mdi pin co thé cung

cép hodc nhan duogc tdi da 40 mA va c6 mét dién tré kéo 1én bén trong (ngét
két ndi theo mic dinh) 20-50 kOhms. Ngoai ra, mot s6 chan co chic ning dic
biét:

« Serial: 0 (RX) va 1 (TX); Néi tiép 1: 19 (RX) va 18 (TX); Noi
tiép 2: 17 (RX) va 16 (TX); Néi tiép 3: 15 (RX) va 14 (TX). Duoc st dung
dé nhan (RX) va truyén (TX) TTL dit liéu nbi tiép. Pins 0 va 1 cling duoc két
ndi v6i cac chan tuong tmg cuia ATmegal6U2 USB-to-TTL nbi tiép chip.

« Ngit ngoai: 2 (gian doan 0), 3 (gian doan 1), 18 (gian doan 5), 19
(gian doan 4), 20 (gian doan 3) va 21 (gian doan 2). Cac chan nay c6 thé
duoc cdu hinh dé kich hoat mét ngit trén mot gid tri thap, mot goc lén va

xubng, hodc mot sy thay doi trong gia tri. Xem céc attachlnterrupt () chic

nang dé biét chi tiét.

« PWM: 2-13 va 44-46. Cung cip 8-bit PWM v&i analogWrite
() chtrc nang.

« SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS) Céc chan nay hd
trg SPI giao tiép bang cach s dung thu vién SPI. Cac chan SPI ciing dugc

chia ra trén tiéu d& ICSP, d6 1a chit twong thich véi Uno, Duemilanove va
Diecimila.

« LED: 13 C6 mdt built-in LED két ndi véi pin s 13. Khi pin 1a gia
tri cao, dén LED dugc bat, khi pin 1a LOW, no ra.

« TWI: 20 (SDA) va 21 (SCL). Hd tro TWI giao tiép st dung

cac thu vién Wire. Luu y rang cac chan khong & cung mét vi tri nhu cac chan

TWI trén Duemilanove hoac Diecimila.

Cac Mega2560 c6 16 dau vao analog, mdi trong sd d6 cung cap 10 bit
d6 phan giai (tc 13 1024 gia tri khac nhau).Theo mic dinh ho do tir mit dat
dén 5 volts, mic du 1a nd c6 thé thay d6i vao cudi trén cua pham vi ctia ho

bang cach st dung pin Aref va analogReference chirc ning.
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« Mot s6 chan khac:
Aref. Bién ap tham chiéu cho cac dau vao analog. Pugc st dung

vdi analogReference.

Thiét 1ap lai. Mang dong LOW nay dé thiét lap lai cac vi diéu
khién. Thuong dugce st dung dé thém mot nat reset dé 14 chan ngan chan su
mot trén bang.

. Truyén thong két ndi véi may tinh

Arduino Mega2560 c6 mot sd phuong tién truyén thong voi mot may
tinh, mot Arduino, hodc vi diéu khién khac.Cac ATmega2560 cung cip bén
phan ctimg UARTS cho TTL (5V) giao tiép nbi tiép.

Mot ATmegal6U2 (ATmega 8U2 vé stra doi 1 va phién ban 2 bang)
trén kénh board mot trong nhing trén USB va cung cap mot cong com a0 véi
phan mém trén may tinh (mdy tinh Windows s& can mét file .inf, nhung OSX
va Linux may s& cong nhan hdi dong quan tri nhu mot cong COM tu dong.
Céc phan mém Arduino bao gdm mot man hinh néi tiép cho phép dit liéu van
ban don gian duoc glri dén va di tir hoi dong quan tri. Cac RX va TX dén
LED trén bang s& nhdp nhdy khi dir liéu dang dugc truyén di thong
qua ATmega8U2 ATmegal6U2 chip va USB két nbi voi may tinh (nhung
khong cho giao tiép ndi tiép trén cac chan 0 va 1).

Mot thu vién SoftwareSerial cho phép giao tiép nbi tiép trén bat ky cua

cac chan k¥ thuat s6 ctia Mega2560.
Cac ATmega2560 ciing hd tro TWI va SPI truyén thong. Cac phan
mém Arduino bao gém mét thu vién Wire dé don gian hoa viéc st dung cac

bus TWI; Da6i v6i SPI giao tiép, str dung cac thu vién SPI .
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. Lap trinh

Arduino Mega c6 thé dugc lap trinh voi cac phan mém Arduino
Cac ATmega2560 trén Mega Arduino di kém preburned véi mot bd nap khoi
dong cho n6é ma khong st cho phép ban tai 1én ma moéi dung mot 1ap trinh
vién phan cimg bén ngoai. N6 giao tiép bang cach sir dung gbc STK500 giao
thire ( tai liéu tham khao , cac tap tin tiéu d&é C).
2.3.ARDUINO LCD KEYPAD SHIELD.

C4c tam LCD Ban phim nhu hinh 2.4 duoc phat trién cho twong thich

v6i cac board Arduino, dé cung cap mét giao dién ngudi ding than thién cho
phép nguoi dung kiém tra thong s6, thue hién lya chon vv... N& bao gém mot
1602 ky ty tring dén nén mau xanh LCD. Ban phim bao gém 5 phim -, xuéng
chon, Ién, phai va bo di. Pé luu cac chan 10 ky thuat $0, giao dién ban phim
chi stt dung mot kénh ADC. Gié tri quan trong dugc doc thong qua mét dién

ap chia 5 giai doan.

LCD Contrast

Potentiometer  'CoF

LCD Keypad Staeld (|

CEECEEE®

5 Keys connect to
Analog Input PinD
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Hinh 2.4:LCD KeyPad Shield.

Bang 2.2: So d6 két ndi chan caa Arduino LCD KeyPad Shield

Ghim Ham s6

Analog 0 Button (chon, 1€n, phai, xuéng va trai)
K¥ thuat s 4 DB4
K¥ thuat s 5 DB5
K¥ thuat s6 6 DB6
K¥ thuat s6 7 DB7
K¥ thuat s6 8 RS (Data hodc tin hi¢u Display Selection)
K¥ thuat s6 9 Cho phép
K¥ thuét s6 10 Backlit kiém soat

2.4. CAM BIEN NHIET PO, PO AM DHT 21.

Cam bién DHT21/AM2301 nhu hinh 2.5 12 module tich hop cam bién
do am dién dung va cam bién nhiét dd c6 do chinh xac cao, dau ra tin hiéu sb
c6 thé két ndi v6i mot vi diéu khién 8 bit. Chat luong cam bién cao, dap ung
nhanh, c6 kha ning chéng nhidu manh, giao tiép duy nhat mot day. Tiéu thu
dién nang thap, khoang cach truyén dan tin hiéu khoang 20m hiéu chuan hoan
toan tu dong.

Cam bién DHT21 c6 3 day vé6i 3 mau den d6 vang cé chirc ning :

+ Day mau do: VCC 3.3 - 5V.
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+ Day mau vang: day truyén dir liéu (DATA).
+ Day mau den: GND.

SDA

, 9 AM2301 Pinout diagram

Hinh 2.5: Cam bién DHT21.
Thong s6 ki thuat :
- Bién ap hoat dong: 3.3 -5 V.
- Dai d6 am: 0 — 99.9%.
- Dai do nhiét do: -40 — 80 °C.
- Sai s6 d6 am: + 3%.
- Sai s6 nhiét do: +0.3 °C.

- Chuan giao tiép: 1 day (1 wire).

2.5.MODULE CAM BIEN MUA (SENSRAIN).

Chung ta cé thé dé dang nhan biét mua qua mit hodc cam nhan da. Hé
thén dién tir ciing ¢ thé 1am tuong tu nhu con ngudi vay. Nhung dé tiét kiém
va d& dang nguoi ta st dung cam bién ciing tuong ty nhu da con ngudi.Cam
bién mua 13 board c6 cac duong kim loai xen k€ tao khoang cach dién dé khi
nude roi vao tim s& tao ra moi trudong dan dién. Trén hinh 2.6 hinh anh so do

nguyén i va bo mach cdm bién mua.
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Hinh 2.6: Module cam bién mua (SENSRAIN).
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Thong s6 ki thuat:

Di¢n ap: 5V.
Led bao ngudn: PWR LED.
Led bao mua: DO LED.

Co 2 dang tin hi¢u: Analog(A0) va Digital (DO).

Dang tin hiéu: TTL, dau ra 100mA (Co thé st dung truc tiép
relay).

Diéu chinh d6 nhay bang bién tré.

Str dung LM393 dé chuyén A0 sang DO.

DO: Pau ra & mirc cao (1), khi c6 nudc dén LEDDO bao sang, dong
thoi dau ra vé muc thap (0). C6 thé dung dau ndi qua relay hodc
dua vao chéan I/O cua VDK.

AO: Dung dé xac dinh d6 16n cua giot nudc, bﬁng cach dua vao

ADC cua VDK.

2.6.G101 THIEU VE MODULE RELAY 12VDC.

Relay hinh 2.7 1a thiét bi dong cit co ban, nd duoc st dung rat nhiéu

trong cudc song va trong cac thiét bi dieu khién di¢n tur.

CAu tao relay gom 2 phan:

+ Cudn hut: tao ra ning luong tir trudng dé hut cac tiép diém vé
minh.

+ Cap tiép diém: khi khong cép dién tiép diém 1 duoc tiép xtc tiép
diém 2 (tiép diém thuong dong). Khi cap dién tiép diém 1 bi hut

chuyén sang tiép diém 3 (tiép diém thudng md).
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Hinh2.7: Hinh anh va so dd ctia module relay 2 kénh 5VDC.
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- biéu khién Relay DC:
+ Trong mach trén 13 so d6 cua 2 cap relay.
+ Hoat @ong cua relay 1 (sir dung transistor PNP).

e Khi S1 = 1: Q1 khéa lai, khéng c6 dong chay qua cuon hut
relayl. Pén LED] tat. Tiép diém 1 va 2 ndi nhau.

e Khi S1 =0: Q1 mé, c6 dong tir VCC qua khda Q1 cip dién cho
cudn hat.Lac nay ¢ chuyén mach cua cap tiép diém. Tiép diém
1 ndi véi 3. Pén LED Q1 sang.

e Trong mach c6 sir dung Diode D1 mac vao 2 dau cudn day cua
relay. D1 c6 tac dung xa dong cho cuon hat khi né khéng hoat
dong.

e Hoat dong relay 2 tuong tu.

Thong s6 ki thuat:
- VCC,GND: Ngudn nudi chung caa thiét bi diéu khién (5V).
- VVSS+,VSS-: Ngudn cua relay.
- Céc cap dién ap tiép diém cho phép: 250VAC~125VAC -10A.
30vDC~28VDC -10A.
- NO,NC: Céc tiép diém thuong ma, thudng dong.
2.7.MODULE THOI GIAN THUC.
Module thdi gian thuc hinh 2.8 1 IC thoi gian thuc gié ré, rat chinh xac
véi thach anh tich hop c6 san. IC ¢6 dau vao cho pin riéng, tach biét khoi

ngudn chinh dam bao cho viéc gitr thoi gian chinh xac.
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Hinh 2.8 : Hinh anh module thoi gian thuc (DS3231).

Thoi gian IC duoc gilr ¢ trang thai gio, phut, gidy, ngay, thi, thang,

nim. Tat ca dugc diéu chinh cho phd hop véi hién tai, c6 cac ché do 12h

AmMPmM hoic 24h. Trong chip c6 mach dién &p chuan dung dé theo ddi trang

thai nguon VCC, phat hién 18i ngudn, tu dong chuyén nguon khi ¢6 véan dé.

Théng s6 ki thuat :

Ngudén VCC :3,5-5 V.

Clock : chip DS3231 (nang cap DS1307).
Théng tin thoi gian : thoi gian dén 2100.
12C bus c6 toc d6 tdi da 400Khz.

C6 pin sac khi mat dién.

Memory IC AT24C32 (32k bit).

2.8 PONG CO MOQT CHIEU 12VDC.

Pong co duoc sir dung 1a dong co nam cham vinh ctu hinh 2.9 6 dia

may bom ap luc cao, kich thudc nho, trong luong nhe, md men xoan 16n, ap

suat cao, hoat dong 6n dinh, bom tu mdi dugc xay dung véi cong tic ap suat

tu dong. Churc niang bao vé qué nhiét, tiéng on thap, chong axit kiém, chéng

an mon.
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Hinh 2.9: Hinh anh don co 12VDC - 6A.

May bom c6 mot céng tic ap luc, &p luc 1am viéc cao nd s& tu dong

ngiing hoat dong. C6 thé chay khd ma khong cé thiét hai cho dong co.
Thong s6 ki thuat:
_ Pién 4p dinh mic 12VDC.
- Luu lugng bom 6L/p.
_ Ap luc nuéc: 130PSI.
- Cong suat: 70W.
2.9.NGUON TO ONG 12VDC.

Ngudn t6 ong 12V — 10A (hinh 2.10)hay con goi la bo nguén mét chiéu
12V duoc thiét ké dé chuyén doi dién &p tir nguon xoay chiéu 110/220VAC
thanh ngudn mot chiéu 12VDC dé cung cap cho cac thiét bj hoat dong.

Ngudn té ong 12V-10A duoc sir dung rong rai trong céc thiét bi cong
nghiép va dan dung. Trong céng nghiép ching thuong duoc sir dung dé cap

ngudn cho maot so thiét bi cua ta dién.
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Hinh 2.10 : Hinh anh ngudn t6 ong 12V-10A.

Théng s6 ki thuat :

- bién ap ngd vao : 110/220 VAC (Chan L va N).

- bién &p ngd ra 12 VDC (Chan V+, GND, V-).

- Sai s6 dién ap dau ra 1-3%.

- Cong suat : 120 W.

- Nhiét do lam viéc : 0-70 °C.
2.10.PHAN MEM MO PHONG PROTEUS.

Phan mém Proteus hinh 2.11 13 phdn mém cho phép mé phong hoat
dong ctia mach dién tr bao gdm phan thiét ké mach va viét chuong trinh diéu
khién cho cac ho vi diéu khién nhu MCS-51, PIC, AVR, ... Proteus la phén
mém mo phong mach dién tir cia Lancenter Electronics, md phong cho hau
hét cac linh kién dién tir thong dung, dan biét hé trg chocac MCU nhu PIC,
8051, AVR, Motorola.

Phian mém bao gdm 2 chuong trinh: 1SIS cho phép mo phong mach va
ARES dungdé vé mach in. Proteus 14 cong cu md phong cho cac loai vi diéu

khién kha tot, no hd trocac dong vi diéu khién PIC, 8051, PIC, dsPIC, AVR,
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HC11,... Céac giao tiép 12C, SPI,CAN, USB, Ethenet... Ngoai ra con md

phéng cac mach s6, mach tuong tu mot cach hi€u qua.

PROTELS i

ISIS SCHEMATIC CAPTURE

Electronics Design

From Concept To Completion

ISIS Professional «7.7 SP2. @ Labcenter Electronics 1983-2010
Initialising as a DDE client

Hinh 2.11: Giao dién khoi dong phan mém Proteus.
2.11.THU VIEN ARDUINO TRONG PROTEUS.

Thu vién Arduino 13 mét bo sung rat hay cho phin mém mé phong Proteus
né gitp cho viéc md phong Arduino duge thuan tién va dé dang hon thay vi chi
mod phong dugc chip ATmega328(nhan cua Arduino), thu vién nay dugc phat
trién boi cac ki su Cesar, Osaka, Daniel Cezar, Roberto Bauer va dugc dang tai
trén blog tiéng B6 Pao Nha:http://blogembarcado.blogspot.de/

Thu vién bao gdm céc linh kién sau:

- Arduino Uno (Phién ban chip ATmega328 chan DIP).

- Arduino Uno (Phién ban chip ATmega328 chan SMD.

- Arduino Mega.

- Arduino Lilypad.
- Arduino Nano.
- Cam bién siéu am Ultrasonic V2.

Hinh 2.12 1y minh hoa cho mé phong 14 arduino Uno:
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Hinh 2.12 Cé&c linh kién trong thu vién Arduino cho Proteus.
2.12. ARDUINO IDE VA LAP TRINH CHO ARDUINO.

Thiét ké bo mach nho gon, trang bi nhiéu tinh ning théng dung mang
lai nhiéu lgithé cho Arduino, tuy nhién strc manh thuc su ciia Arduino nam &
phan mém. Moi truong 1ap trinh don gian dé st dung, ngdn ngit 1ap trinh
Wiring d& hiéu va dua trén nén tang C/C++ rat quen thudc v6i nguoi 1lam ky
thuat. Va quan trong hon 13 s6 luong thu vién code dugc viét sin va chia sé
boi cong déng ngudn md 1a cuc ky 16n.Hinh anh 2.13 khi mé giao dién

Arduino IDE Ién str dung.
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25 do_an | Arduino 1.6.13 Hourly Build 2016/10/17 04:33
File Edit Sketch Tools Help

nclude <EEPROM.h>

nclude "DHT.h"

nelude <ize.h> // Requized by RTCLib

nclude <LiguidCrystal.h> // Required by LCDReypad

nclude <LCDKeypad.n>

®ow o ow o ow ow oW
eoREoOE OR oRoO®

nclude "RTCLib.h"
/I7#include <Sodaq DS3231.h>

byte deC[8] = [
0bl11100,
0p10100,
0p11100,
0b000aa,
0b01111,
0p11000,
0b11000,
0b01111

byte ma[8] - {
0b01110,

0b11111,
0p11111,
0b00000,

Hinh 2.13: Giao dién phan mém Arduino IDE.

Arduino 13 phan mém dung dé lap trinh cho arduino. Mdi trudong lap
trinh cho arduino 1AIDE c6 thé chay trén ba nén tang pho bién nhat hién nay l1a
Windows, Macintosh OSX va Lunix. Do c6 tinh chat ngudon md nén moi
truong 1ap trinh ndy hoan toan mién phi va c6 thé md rong hon bai nguoi
dung c6 kinh nghiém.

Ngon ngit 1ap trinh c6 thé dugc mé rong thong qua cac thu vién
C-++.Va ngdn ngit 1ap trinh nay dua trén nén tang ctia ngdn ngit C cia AVR
nén nguoi dung hoan toan c6 thé nhung thém code viét bang AVR vao
chuong trinh néu mudbn. Hién tai, Arduino IDE c¢6 thé download tir trang chu

http://arduino.cc/
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CHUONG 3.
THIET KE, LAP TRINH,LAP PAT MACH THUC TE

3.1. GIOI THIEU CHUNG CUA HE THONG.
Hé thdng tudi ty dong cho may bom nudéc tu dong duoc biéu dién trén
hinh 3.1 nhu sau:

\ 4

THD | BbK BBD |®| SZ_[Vuon

CB

Hinh 3.1:H¢ théng tudi ty dong.
-THD: Tin hi¢u dat.
-BDK: B diéu khién.
-DC: Dong co.
-CB: Cac cam bién.
Nguyén li hoat dong:

Tin hiéu dat 1a viéc cai dat do nguoi 1ap trinh dat ra cac diéu kién diéu
khién cho hé théng. Cac gia tri thay doi vé thoi tiét, nhiét do, do am dugc
nhan biét qua cac cam bién. Cac gia tri cua cam bién dosé dua vé bo diéu
khién so sanh voi cac gid tri cai dat qua bo diéu khién. Bo diéu khién xur li
dua ra céc tin hiéu diéu khién sang b0 bién d6i dé thuc hién viéc diéu khién
dong co hoat dong hop li. BPong co hoat dong s& dua nudc tdi cac téc phun
tudi cdy dam bao viéc cham soc cac cdy trong phat trién tot. Hé thong lam

viéc lién tuc khoa hoc tranh cac thao tac thtra khi diéu khién dong co.
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3.2. THIET KE MACH TREN PROTEUS.

Nhom nhiét do d6 4m, mua rdi tin hiéu tur nay lai dugc truyén Arduino
ra LCD. V& vin dé md phong van phai thuc hién trén thyc té vi khong c6 thu
vién mo phong trén Proteus nhung c6 thé thay thé bang cam bién nhiét LM35
trén proteus dé mo phong. Tiép dén 1a phan két nbi voi IC L293D dé diéu
khién 2 dong co DC mét chiéu 12V.Dong co duoc diéu khién qua cac muc tin
hiéu thong qua relay diéu khién qua céc tiép diém. Viéc cai dit thong qua cac
button dugc so sanh qua dién ap trong vi diéu khién thong qua lap trinh. Md
phéng so bo trén hinh 3.2:

LCD1
LMO16L

|
) RL1
OMIH-SH-124D

SiM1 1

SIMULINO MEGA

but

Hinh 3.2:So d& mach so bo.
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3.3.LAP TRINH HIEN THI LCD.
3.3.1. Lap trinh do nhiét d9, do am.
Nhu chuong trudc da gidi thiéu, cam bién DHT21 do nhiét d6, d6 am

d6 dudi dang dién ap. Dé co thé giao tiép voi DHT22 theo chudn 1 chan vi
xtr ly thue hién theo 2 budc.

- Gtri tin hiéu muén do (Start) to1 DHT22, sau d6 xac nhan lai.

- Khi di giao tiép dugc véi DHT22, cam bién sé& gui lai 5 byte dir

liéu va nhiét do do duoc.
-Bwée 1 : Gui tin hiu start

—»i Host pulls up jq— —»iSensor pullsup -
I 20~40us 80us

GM

Host pulls low i 80us :Start data transmission
—> 1ms minimum | - Sensor pulls low - i

S
Host's signal Sensor's signal

Hinh 3.3: Cac murc tin hiéu.

+ MCU thiét 1ap chan DATA 13 output kéo chan DATA xuéng 0 trong
khoang thoi gian >=1 ms. Khi ¢6 DHT22 s& hiéu 1a MCU mubn do nhiét do
do am.

e MCU dua chan DATA 1én 1 sau d6 thiét lap lai 1a chan
dau vao.

e Sau khoang 20-40 us DHT s& kéo chan DATA xudng thép.
Néu >40us ma chan DATA chua dugc kéo xudng thap
nghia 14 chua giap tiép duoc voi DHT22.

e Chan DATA s& & muc thip 80 us sau d6 dugc DHT22 kéo
lén muc cao trong 80 us. Bang viéc giam sat chan DATA,
MCU c6 thé biét duoc co giao tiép dugc voi DHT22 hay
khong. Néu tin hiéu do duoc 1én cao khi d6 hoan thién qua

trinh giao tiép cia MCU véi DHT22.
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-Budc 2: Poc gié tri trén DHT22.
DHT22 s& tra gia tri nhiét do va do am vé dudi dang 5 byte
trong do:
+ Byte 1 gié tri phan nguyén cta d6 am.
+ Byte 2 gia tri phan thap phan cia do am.
+ Byte 3 gi tri phan nguyén cua nhiét do.
+ Byte 4 gia tri phan thap phan cia nhiét do.
+ Byte 5 kiém tréa tong.
Néu Byte 5=Byte1+Byte2+Byte3+Byte4 thi gia tri nhiét 4o va do
am 1a chinh x4c con néu khong thi két qua do bi sai.
Cach tinh nhiét d¢ va do am:
(Bytecao *256 + Bytethap)/10.
Poc dir liéu : sau khi giao tiép duoc voi DHT22 , DHT22 sé& gui
lien tiép 40bit 0 hodc 1 vé MCU tuong tng véi 5 byte gia tri nhiét

do do am.

Sensor outputs 1 bitdataof "0 "
JEN—— —
i 26~28us
i
i i
| 1
Start transmit 1 bitdata Start transmit next 1 bit data
— -—
L —
Host's signal Sensor's signal
Sensor outputs 1 bitdataof " 1 "
e -—
TOus i
veo |
|
GND ;
Start transmit 1 bit data St nsmit next 1 bit data
— -—
——
Host's signal Sem gnal

Sau khi tin hiéu dugc dua vé 0 ta doi chan DATA cua MCU duoc
DHT22 kéo 1én 1. Néu chan 1 DATA trong khoang 26-28 us thi la 0 con
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néu ton tai trong khoang 70 us thi 1a 1. Do d6 trong 1ap trinh ta bat sudn
1én cia DATA sau do delay 50 us. Néu gia tri do dugc 1a 0 thi doc dugc bit
0 néu gia tri do duoc 1a 1 thi doc dugc bit 1cur thé ta doc céac bit tiép theo.

Sau day la doan code chinh cua phﬁn do nhiét d9, d6 Am:

// Poc nhiét do dé am mat khoang 250ms
// Poc cam bién c6 thé lén t6i 2s (do khd nang thay doi gid tri cii rat chim)
float h = dht.readHumidity();
float t = dht.readTemperature();
/[.F. int sensorReading = analogRead(A0);
// kiém tra gid tri ciia sensor néu sai bdo failed
if (isnan(t) || isnan(h)) {
Icd.setCursor(10,1);
Icd.printin("Failed !');
}else {
Icd.setCursor(10,1); chon vi tri hién thi trén LCD
Icd.print(round(h));
lcd.print("%");
Icd.setCursor(13,1);
Icd.print(round(t));
lcd.write(4); I biéu thi biéu twong do C lén LCD
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3.3.2.L4p trinh trang thai cam bién mua.
Bang 3.1:So d6 chan nbi

Ciam bién mwa Arduino
GND GND
VCC 5V

DO Digital 23

Poan code lap trinh chinh:
int rainSensor = 23; // Chdn tin hiéu cam bién mwa ¢ chén digital 6 (arduino)
void setup() {
pinMode(rainSensor,INPUT);// Pt chdn cam bién mua la INPUT, vi tin
hiéu sé dwoc truyén dén cho Arduino
Serial.printin(*Da khoi dong xong");
}
int value = digitalRead(rainSensor); //Poc tin hiéu cam bién mura
if (value == LOW) {transition(OFF); Il Cam bién dang mua
Icd.setCursor(15,0);
Icd.write(5);;
}else {
Icd.setCursor(15,0);
Icd.write(7);

3.3.3. Lap trinh cho module DS3231(DS1307)

Khi 1ap trinh cho module thoi gian ching ta can chd y lay dang thoi
gian hién tai. Hién nay tng dung kha céo viéc lay thoi gian hién tai qua timer
ngay trén may tinh nén do khé khdng phuc tap lam. Sau day 1a doan code lap
trinh lay thoi gian thuc:
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void showTime()
{
now = RTC.now();
const char* dayName[] = { "CN", "T2", "T3", "T4", "T5", "T6", "T7" };
const char* monthName[] = { "1", "2", "3", "4", "5", "6", "7", "8", "9",
"10", "11", 12" },
Icd.clear();
Icd.print(String(dayName[now.dayOfTheWeek()]) + " "' +
(now.day() <10 ?"0" : ™) + now.day() + "." +
monthName[now.month()-1] + "." + now.year());
Icd.setCursor(0,1);

Icd.print((now.hour() < 10 ? "0" : ") + String(now.hour()) + ":" +
(now.minute() <10 ? "0" : ") + now.minute() + ":" +

(now.second() <10 ? "0" : ") + now.second() );

Icd.setCursor(8,1);

by
3.3.4. Lap trinh hién thi gia tri lén LCD 16.2

Sau khi cac gia tri cua cac cam bién dugc doc thi shieuld LCD s& ¢6
nhiém vudoc cac gia tri 1én man hinh. Do man hinh LCD 16.2 chi hién thi
duoc 2 dong nén & ddy wu tién hién thi vé mang thoi gian va hién thi vé nhiét
d6, do Am trang thai thoi tiét.

Cac chan BSE D4 D5 D6 D7 clia LCD s& lan luotduge két néi tryc
tiép vao cac chan digital sau 8 9 4 5 67 dé gitp cho né c6 thé hién thi. T4t
ca qua trinh doc va ghi dit liéu déu duoc thong qua thu vién co sin.

Code két ndi chan va hién thi gié tri 1én LCD:
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#include <LiquidCrystal.n> /I Thu vién LCD
#include <LCDKeypad.h>  //Thu vién keyboard LCD
byte doC[8] = { J//Hién thi don vi dg C
0b11100,
0b10100,
0b11100,
0b00000,
Ob01111,
0b11000,
0b11000,
Ob01111
¥
byte mua[8] = { J//Hién thi trang thdi mua
0b01110,
Ob11111,
Obl11111,
0b00000,
0b10101,
0b00000,
0b10101,
0b00000,
I3
byte nang[8] = { J//Hién thi troi khéng mira
0b00100,
0b10101,
0b01110,
Obl11111,
0b01110,
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0b10101,

0b00100,

0b00000,
|3

byte chuong/8] = { //Bao dang hen gio

0b01110,
Ob11111,
Ob11111,
Ob11111,
Ob11111,
0b00000,
0b00100,
0b00000,

|§

/ Khoi tao LCD keyboard

// Xwr li man hinh va cac nut trén LCD

LCDKeypad lcd;

3.4. LAP TRINH HE THONG CAI PAT THOI GIAN, NHIET PO, PO
AM, CAM BIEN MUA PIEU KHIEN PONG CAT PONG CO.
3.4.1.Thiét ké hé thong diéu khién déng cit dong co.

Pé khoi dong dong cat dong co ta thudng dung relay dung cac tiép
diém dong cat diéu khién dong co. Pau kich relay ta pin vao Arduino mega
cho phu hop va chinh xac nhu 1ap trinh. Trong vong 1ap viéc dat thoi gian
diéu khién dong co nhu luu do thuat toan chinh cho bén duéi. Viéc diéu chinh
dong co phu thudc vao ddi twong yéu cau mire thoi gian phu hop. Viée cai dit
& day hoan toan bang cac but bAm trén LCD theo nguoi st dung hodc mic
dinh thoi gian hoat dong theo dbi tuong dugc dat ra do ngudi 1ap trinh.

Luu dd thuat toan dugc thé hién trén hinh 3.2;
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Bat dau
£2

MH_CHINH

Keypad
left
true l

CAI_GIO HT_TG_CAI

true
CAI_PHUT > TIMEOUT
select
true l
TG_CAI_ON
SET=false
TIME
MET
SET=true
Khéi dong dong
co

Két thiic

Hinh 3.4 : Luu d6 thuat toan so do hé thong tudi cay tu dong.
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3.4.2. Tong thé mach dang hoat dong khi di cap nguédn va nap Code
Code lap trinh diy di bing IDE cho mach Arduino mega 2560
#include "DHT.h"

#include <Wire.n> // Required by RTClib

#include <LiquidCrystal.h> // Thu vién LCD

#include <LCDKeypad.h>  //Thu vién keyboard LCD

#include "RTCIlib.h" //Thu vién module thoi gian thuc

byte doC[8] = { //Hién thi don vi d¢ C
0b11100,
0b10100,
0b11100,
0b00000,
0b01111
0b11000,
0b11000,
0b01111

}

byte mua[8] = { //Hién thi trang thdi mura
0b01110,
Ob11111,
Obl11111,
0b00000,
0b10101,
0b00000,
0b10101,
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0b00000,
I

byte nang[8] = { //Hién thi troi khong muwa
0b00100,
0b10101,
0b01110,
Ob11111,
0b01110,
0b10101,
0b00100,
0b00000,

}

byte chuong/[8] = { //Bdo hién thi dang hen gio
0b01110,
Ob11111,
Ob11111,
Ob11111,
Ob11111,
0b00000,
0b00100,
0b00000,

};
#define DHTPIN 22  // Pin infout tin hiéu data cam bién nhiét dé do am

#define DHTTYPE DHT21 // DHT 21 (AM2301)
#define TIME_OUT 5 // One of the system's FSM transitions
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#define TIME_MET 6 // One of the system's FSM transitions
#define OFF 33
#define BUZZER_PIN 25 // Pin diéu khién déng co

// Cac ménh dé khdc ciia hé thong
enum states

{
MH CHINH, // Hién thi thoi gian do am nhiét d6 cam bién mua

TG CAI ON, // Hién thi thoi gian do am nhiét do cam bién mua
// va bat hen gio
HT TG CAI // Hién thi thoi gian cai

CAI GIO, // Cai hen gio cho hé thong khé dong
// Néu khéng cai sé timeout ra man hinh chinh sau 5 s
CAI_PHUT, // Cai hen phiit cho hé thong khé dong

// Néu khéng cai sé timeout ra man hinh chinh sau 5 s

// Khoi tao LCD keyboard

// X It man hinh va cac nut trén LCD

LCDKeypad lcd;

// Khoi tao thoi gian DS1307(DS3231 twong tu)

Il Tao qua cac thoi gian qua DS1307 Real-Time Clock

RTC_DS1307 RTC,;

int rainSensor = 23; // Chdn tin hiéu cam bién muwa ¢ chdn digital 23

states state; // giit trang thdi bdt dau mét hé thong
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int8_t button; // Tran thdi gii cdc niit dn

uint8_t MOHours = 8, MOMinutes = 0, // thoi gian mdc dinh ban dau
uint8_t tmpHours;

uint8_t Hours;

uint8_t tmpMinutes;

uint8_t Minutes;

boolean set = true; // trang thai hen mac dinh mo

boolean MO1;

unsigned long timeRef;

DateTime now, // Gitr thong tin thoi gian hién tai
DHT dht(DHTPIN, DHTTYPE);
void setup()

pinMode(BUZZER _PIN, OUTPUT), // Buzzer pin tin hiéu mo

digitalWrite(BUZZER_PIN, 0);

pinMode(rainSensor,INPUT);/* Bit chan cam bién mwa la INPUT, vi tin
hiéu sé dwoc truyén dén cho Arduino*/

timeRef = millis();

// Khoi tgo cac chuwong trinh LCD va RTC

Icd.begin(16, 2);

Wire.begin();

RTC.begin();

state = MH CHINH; // Trang thdi dau ciia hé thong

// RTC.adjust(DateTime(__ DATE__, TIME_));
lcd.createChar(4, doC); //tao hién thi trén LCD do C
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Icd.createChar(5, mua);
Icd.createChar(6, chuong);

Icd.createChar(7, nang);
dht.begin();

}

// Von ldp cdc hé thong
void loop()
{

timeRef = millis();
// Cdc hé théng khdi tao chirong trinh
switch (state)
case MH_CHINH:
showTime();
break;
case TG_CAI_ON:

showTime();

checkMOTime();
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break;
case HT_TG_CAI:
showMOTime();
break;
case CAl _GIO:
setMOHours();
if ( state |I= CAl_PHUT ) break;
case CAl_PHUT:
setMOMuinutes();
break;
// Cho khodng 1s cho cdc ldn bam mit
// Néu I nut dwoc nhan né sé chay cho toi khi dwoc nha sau do moi chuyén
doi trang thdi

while ( (unsigned long)(millis() - timeRef) <970 )

{
if ( (button = lcd.button()) '= KEYPAD_NONE )

{
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while ( Icd.button() '= KEYPAD_NONE ) ;
transition(button);

break;

// Céc hé thong dwoc hién thi khi kich hoat cdc mit an
//sau do chuyén doi trang thai khi duwoc lap trinh
void transition(uint8_t trigger)
{
int value = digitalRead(rainSensor);
float h = dht.readHumidity();
float t = dht.readTemperature();
switch (state)
{
case MH_CHINH:
If (trigger == KEYPAD_LEFT ) state = HT_TG_CAlI,
else if ( trigger == KEYPAD_RIGHT ) { set =
TG_CAI_ON;}

true; state =

else if (trigger == KEYPAD_SELECT ) state = CAl_GIO;

break;

case TG_CAI_ON:
if (trigger == KEYPAD_LEFT ) state = HT_TG_CAl,
else if ( trigger == KEYPAD_RIGHT ) { set =
MH_CHINH; }

false; state =

else if (trigger == KEYPAD_SELECT ) state = CAl_GIO;
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else if ( trigger == TIME _MET ) ({if(value == 1 )

{analogWrite(BUZZER_PIN, 220);delay(30000);analogWrite(BUZZER_PIN,
0);state = MH_CHINH;}

else if (t>30 ||
h<40 ){analogWrite(BUZZER_PIN,
220);delay(60000);analogWrite(BUZZER_PIN, 0);state = MH_CHINH;}

else if (h>95) {analogWrite(BUZZER_PIN,
0);state = MH_CHINH;}

else if(value
==0){analogWrite(BUZZER _PIN, 0);state = MH_CHINH;}

}

break;
case HT_TG_CAl:
if (trigger == TIME_OUT ) {if (!set ) state = MH_CHINH,;
else state = TG_CAI_ON; }

break;

case CAl _GIO:
if (trigger == KEYPAD_SELECT ) state = CAl_PHUT;
else if (trigger == TIME_OUT ) { if (!set ) state = MH_CHINH;
else state = TG_CAI_ON; }

break;

case CAl_PHUT:
if ( trigger == KEYPAD_SELECT ) { set = true; state =
TG_CAI_ON; }
else if (trigger == TIME_OUT ) { if (!set ) state = MH_CHINH;

46



else state = TG_CAI_ON; }

break;

// Mdng hién thi chinh trén LCD
void showTime()
{

now = RTC.now();

const char* dayName[] = { "CN", "T2", "T3", "T4", "T5", "T6", "T7" };

const char* monthName[] = { "1", "2", "3", "4", "5", "6", "7", "8", "9",

"10", "11", 12" };

Icd.clear();

Icd.print(String(dayName[now.dayOfTheWeek()]) + " "' +
(now.day() <10?"0" : ") + now.day() + "." +
monthName[now.month()-1] + "." + now.year());

Icd.setCursor(0,1);

Icd.print((now.hour() < 10 ? "0" : ™) + String(now.hour()) + ":" +
(now.minute() <10 ? "0" : ") + now.minute() + ":" +
(now.second() <10 ? "0" : ") + now.second() );

Icd.setCursor(8,1);

if (set==1)

Icd.write(6);

// Poc nhiét do dé am mat khoang 250ms
// Poc cam bién c6 thé lén t6i 2s (do khd nang thay doi gida tri cii rat chim)

{
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float h = dht.readHumidity();
float t = dht.readTemperature();
/I.F. int sensorReading = analogRead(A0);
// kiém tra gia tri cua sensor néu sai bdo failed
if (isnan(t) || isnan(h)) {
Icd.setCursor(10,1);
Icd.printin("Failed !');
}else {
Icd.setCursor(10,1);
Icd.print(round(h));
lcd.print("%");

Icd.setCursor(13,1);

lcd.print(round(t));

/lcd.printin(* *C");
lcd.write(4);

//cam bién muwa

{

int value = digitalRead(rainSensor);//Doc tin hiéu cam bién mua
if (value == LOW) {transition(OFF),// Cam bién dang mua
Icd.setCursor(15,0);
Icd.write(5);;
} else {
Icd.setCursor(15,0);
Icd.write(7);
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// Hién thi thoi gian cai dat
// THoi gian hién thi sau 3s quay lai man hinh chinh
void showMOTime()
{
Icd.clear();
Icd.print("Thoi gian cai");
Icd.setCursor(0,1);
Icd.print(String("Gio: ") + ( MOHours <9 ? "0" : ") + MOHours +
" Phut: " + (MOMinutes <9 ? "0" : ") + MOMinutes);
delay(3000);
transition(TIME_OUT);

// Kiém tra thoi gian hen da dwoc dap iing
// Néu ddp vmg n sé chuyén trang thdi tiép theo
void checkMOTime()
{
if ( now.hour() == MOHours && now.minute() == MOMinutes )
transition(TIME_MET);

}

//Cai thoi gian bao dong co chay
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void setMOHours()
{
unsigned long timeRef;

boolean timeOut = true;

Icd.clear();

Icd.print("Cai thoi gian™);

tmpHours = §;

timeRef = millis();

Icd.setCursor(0,1);
Icd.print(*'cai gio: 8");

while ( (unsigned long)(millis() - timeRef) < 5000 )
{
uint8_t button = lcd.button();
if ( button == KEYPAD_UP)
{
tmpHours = tmpHours < 23 ? tmpHours + 1 : tmpHours;
Icd.setCursor(11,1);
lcd.print(" ");
Icd.setCursor(11,1);
if (tmpHours < 10) lcd.print(" ");
Icd.print(tmpHours);
timeRef = millis();
}
else if (button == KEYPAD_DOWN )
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tmpHours = tmpHours > 0 ? tmpHours - 1 : tmpHours;

Icd.setCursor(11,1);
lcd.print("™ ™);
Icd.setCursor(11,1);

if (tmpHours < 10) lcd.print("");
Icd.print(tmpHours);

timeRef = millis();

else if (button == KEYPAD_SELECT)

{
while ( Icd.button() '= KEYPAD_NONE ) ;
timeOut = false;
break;

}
delay(150);

if ('timeOut ) transition(KEYPAD_SELECT);
else transition(TIME_QUT);

// Qud trinh cdi thoi gian lan 2 dé két thiic va hen gio
// Néu khéng nhén dwoc thoi gian cdi 5s sau sé vé man hinh chinh

// Néu cai phit két thiic bdt ddau hen gio
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void setMOMinutes()

{
unsigned long timeRef;
boolean timeOut = true;

uint8_t tmpMinutes = 0;

Icd.clear();

Icd.print(*Cai thoi gian");
timeRef = millis();
Icd.setCursor(0,1);
Icd.print("Cai phut: 0");

while ( (unsigned long)(millis() - timeRef) < 5000 )
{
uint8_t button = lcd.button();
if (button == KEYPAD_UP)
{
tmpMinutes = tmpMinutes < 59 ? tmpMinutes + 1 : tmpMinutes;
Icd.setCursor(13,1);
lcd.print(" ™);
Icd.setCursor(13,1);

if (tmpMinutes < 10) lcd.print("™ ™);
Icd.print(tmpMinutes);
timeRef = millis();

}

else if (button == KEYPAD_DOWN )
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{
tmpMinutes = tmpMinutes > 0 ? tmpMinutes - 1 : tmpMinutes;
Icd.setCursor(13,1);
lcd.print(" ");
Icd.setCursor(13,1);

if (tmpMinutes < 10) lcd.print(" ");
Icd.print(tmpMinutes);

timeRef = millis();

else if (button == KEYPAD_SELECT )

{
while (lcd.button() '= KEYPAD_NONE) ;
timeOut = false;
break;

}
delay(150);

if (!'timeOut)

{
MOHours = tmpHours;
MOMinutes = tmpMinutes;
transition(KEYPAD_SELECT);

}
else transition(TIME_QUT);
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Két qua 1ap trinh dugc thé hién trén hinh 3.13 bén phai la thiét bi diéu

khién va dong co, con bén trai 1a ngudn.

Hinh 3.5 : Hinh anh mach sau khi d4 nap code va cap ngudn.
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KET LUAN

Qua thoi gian lam dd an t6t nghiép véi ndi dung:Thiét ké hé thong
twéi cAy tw dongem da thiét ké va xay dung dugc hé thong tudi ciy tu dong
gom:

-Thiét ké do nhiét d6 (°C), do am cta thoi tiét dua trén co s d6 dé diéu
khién dong co hoat dong. VD: trong thoi tiét nhiét do trén 30°C véi diéu kién
d6 dong co sé hoat dong lau hon viéc tudi nudc s€ tang 1én dam bao cho cay
trong phat trién tot khi gap thoi tiép x4u.

-Thiét ké cam bién mua & day tao kha bang tiét kiém ning luong ciing
nhu nguyén liéu tudi khong can thiét voi khi hau xau. Pam bao cho ciy tron
cling nhu tao thém kha ning thong minh cho diéu khién.

-Thiét ké mang thoi gian thyc bam sat thoi gian thuc té dua cho nguoi
dung thong tin thoi gian, ciing nhu tao mang thdi gian diéu khién dong co
tudi cay tu dong.

-Thiét ké LCD hién thi dua ra cac thong tin trén LCD dua thong tin cho
nguoi st dung cac thong tin dé dit thoi gian diéu khién hé thong.

Trong qua trinh thuc hién, 1ap trinh cho mach do nhiét do, do am gap
phai nhiéu kho khin khac nhau nhu: do phai nghién ctru nhiéu tai liéu nudc
ngoai, datasheets,... ddn dén nhiéu chd dich sai, dich nham dan dén ap dung
cac ham, cau lénh bi sai ¥ nghia, cdu trdc..., trong qua trinh viét code gip
phai nhiéu 15i phat sinh ma khong tim ngay ra nguyén nhan can dau tu thoi
gian dé giai quyét, nhiéu linh kién rat kho dé tim dugc thu vién chuan dé 1ap
trinh... Qua trinh lip mach ciing gip phai nhimg khé khin nhit dinh tuy
nhién em da cb gang giai quyét dugc van dé phat sinh dé hoan thanh dugc dé

tai.
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Do thoi gian c6 han viéc thiét ké heé théng clia em van con nhiéu sai sot.
Hé théng van chua tbi wu, viée diéu khién tir xa léy va phat thong tin chua
thanh cong. Phat trién cac dir liéu trén may tinh chua phat huy dugc hét cac
tinh ning tot nhat. Em rit mong duoc sy tng ho va gitp d& cua thiy gido dé
dé tai chung em thyuc hién dugc hoan thi¢n hon va cé thém nhiéu cai tién dang
ké va tng dung tot hon vao thyc tién.
Huwéng phét trién cia deé tai

1. Po va thong bao dwoc cac thong sb vé méi tredng xung quanh
- Bo dugc thong s6 d§ am cua moi truong xung quanh

- Po cac thong s6 nhiét do cua thoi tiét dia phuong.
- Thong bao trang thai thoi tiét.
- Pua cac thong tin do 1€n thé nhd dir liéu thong bao viée tuoi ticu.

2.Phat trién giao dién giam sat mo phéng trén phan mem C#.
- Phat trién 13p trinh qua cong COM 1ap trinh trén arduino

- Thém phan diéu khién dong co bom, truc tiép giao dién C#.
- C6 thé up load file dir liéu nhén tryc tiép tir cong COM 1én giao dién.

3.Pua dé tai phat trién rong rai vao thuc té.
- Trudc hét ap dung trong cac mod hinh trong rau, cay, hoa canh tai cac

ho gia dinh.
- C6 thé phat trién trong nhitng khu san xut rau trén dién rong.

-Trén thyc té co thé diéu khién tir xa va lay cac thong tin qua may tinh
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