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TRUONG PAI HOC SU PHAM KY THUAT CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA PIEN - PIEN TU Poc 1ap - Tu do - Hanh phic

NHAN XET PO AN TOT NGHIEP

(Danh cho ngwoi hwéng din)

I. Thong tin chung
1. Ho va tén sinh vién: Huynh Ngoc Duy

Nguyén Ngoc Dai
2. Lép: 18DT02 Ma SV: 1811505410208
1811505410204
3. Tén d¢ tai: Thiét ké hé thong diéu khién ty dong nong nghiép thong minh qua IOT.
4. Nguoi huéng dan: TS. Tran Hoang Vil Hoc ham/ hoc vi: Tién si

I1. Nhén xét, danh gia do an tot nghiép:
1. V& tinh cp thiét, tinh méi, myc tiéu cua dé tai: (diém tdi da 1a 1d)



5. Céc ton tai, thi€u so6t can bo sung, chinh stra:

IV.Danh gia:

1. Biém danh gia: .... /10 (liy dén 1 s 1é thap phan)

2. Bé nghi: OPuoc bao vé ddan  [IB6 sung dé bao vé OKhong dugc bao vé
Pa Nang, ngay thang nam 2023

Nguoi hwéng dian

Tran Hoang Vii



TRUONG DAIHOC SUPHAMKY THUAT =~ CQNG HOA XA HQI CHU NGHIA VIET NAM
KHOABIEN- PIEN TU Poc 1ap - Tw do - Hanh phuc

NHAN XET PHAN BIEN PO AN TOT NGHIEP
(Danh cho ngwoi phdan bién)

I. Théng tin chung:
1. Ho va tén sinh vién: Huynh Ngoc Duy

Nguyén Ngoc Pai
2. Lop: 18DT02 Ma& SV: 1811505410208
‘ 1811505410204
3. Tén de tai: Thiéet ke hé thong dicu khién tu dong nbng nghiép théng minh qua I0T
4. Nguoi phan bién: Phan Ngoc Ky. Hoc ham/ hoc vi: thac sy

I1. Nhan xét, danh gia dd an tot nghiép:
1. Vé tinh cap thiét, tinh moi, myc tiéu cua dé tai:

Giam sat duoc cac gia tri, trang thai nhiét 46, d6 am khdng khi, ¢6 am dat va cap nhat
lién tuc.

Diéu khién duoc CaC thiét bi ngoai vi bang hai hlnh thirc: bang tay va qua web/app
2. Vé két qua giai quyét cac noi dung nhiém vu yéu cau cta do an:

Céc thong s6 cam bién dugc cap nhat lién tuc, hién thi khach quan trén man hinh LCD
trén san pham hoac trén giao dién WebServer, thuén tién cho nguoi st dung quan sat,
danh gia va cho huong giai quyét kip thoi. ’

Ty dong dua ra canh bao khi cac théng so6 cam bién vugt ngudng cho phép hay mang
Wifi gap tryc trac. ) .

C6 thé dicu khién hé thong tuy dong hodc tir xa, tuy vao nhu cau sit dung ctia nguoi
dung.

Cgé thé gidm sét cc gid tri cam bién trén giao dién App loT thong qua dién thoai.

3. Vé hinh thirc, cau trdc, bo cuc cua do an tot nghiép:

CHUONG I: Co s6 Iy thuyét

CHUONG II: Thiét ke hé thong

CHUONG Il1: Thi cong h¢ thong q

CHUONG IV: Két luan va huéng phat trién ‘

4. Két qua dat duoc, gia tri khoa hoc, kha nang irng dung cua de tai:

M® hinh san pham diéu khién ndng nghiép thong minh st dung module NODEMCU,

ESP8266, DHT11, cam bién d6 4m dat, anh sang, nhiét 46, ¢&¢ mo phong mot moi

truong trong cay néng nghiép ngan ngay trong nha kinh. Phan tich cac gia tri nhu do

4m, nhiét do, anh sang thong qua ESP8266 dé diéu chinh luong nudc, rem cit nrfmg,
quat thdng gio, tao thanh madi truong tét nhat cho cay phat trién, ngoai ra cé thé dicu
khién tir xa thong qua Internet

5. C4c ton tai, thiéu st can bd sung, chinh stra:

Dinh dang vin ban va ndi dung cac chuong dugc trinh bay chua duge hop ly, can

xem xét va diéu chinh cho phu hop.



Céach dit tén cua dé tai

A s . Diém | Diém
TT| Céc tiéu chi danh gia t&i dal d4nh
gia
1 Sinh vién c6 phwong phap nghién ciu phu hep, giai 80
quyet cac nhiém vu do 4n dwoc giao ’
- Tinh cép thiét, tinh méi (ndi dung chinh caa DATN c6
1a | nhimng phan méi so véi cac DATN trude day); 1,0 0,5
- D~é tai co gia tri khoa hoc, cdng nghé; gia tri tng dung thuc
tién;
- K¥ ning giai quyét van dé; hiéu, van dung dugc kién thirc co
ban, co s&, chuyén nganh trong van dé nghién ctru;
1b | - Kha nang thuc hién/phan tich/tdng hop/danh gia; 3,0 2,5
- Kha ning thiét ké, ché tao mot hé thong, thanh phan, hodc
quy trinh dap ing yéu cau dat ra;
1c |- Chét lugng san pham DATN vé ndi dung béo céo, ban Vé,3 0 25
chuong trinh, mé hinh, hé théng,...; ’ ’
- Coky nang st dung phan mém tng dung trong van dé nghién
1d ctru (thé hién qua két qua tinh toan bang phan mém); o 1
- CO k¥ nang sir dung tai liéu lién quan van dé nghién ctru (thé
hién qua cdc tai liéu tham khdo).
2 | K¥ ning trinh bay bao c4o d6 4n tot nghiép 2,0
2a | - B6 cuc hop Iy, 1ap luan r6 rang, chit ché, 1i van suc tich;  |1,0 05
2b | - Hinh thirc trinh bay. 1,0 0,5
3 | Tong diém theo thang 10 (Iiy dén 1 sé 1é thap phan) 75

- Cau hoi dé nghi sinh Vién tra 101 trong budi bao V&: .........c.veeeueeiiiiieeiieeienn.

Néu nhitng yéu td quyét dinh chét luong san phdm cta nong nghiép théng minh va do tin

cdy cua cac cam bién dugc sir dung trong dé tai

Trinh bay giai phap tu dong dua ra canh bao khi cac thong s6 cam bién vugt ngudng mang

Wifi gép truc trdc ma dé tai da thuc hi¢n.

- Pénghi: OPuoc bao vé dd 4n  XBH sung dé bao vé [OOKhdng dugc bao vé

- Pa Nang, ngay 03 thang 01 nam 2023
Nguwoi phan bién

- Phan Ngoc Ky




TOM TAT

Tén dé tai: THIET KE HE THONG PIEU KHIEN NONG NGHIEP THONG MINH

QUAIOT

Sinh vién thyc hién: Huynh Ngoc Duy Ma SV: 1811505410208
Nguyén Ngoc Pai 1811505410204

Lop: 18DT2

Pé tai ndy str dung mot vi diéu khién ESP8266 trong vai trd mot khdi diéu khién
trung tdm, hinh thanh nén mot hé thdng voi chirc ning chinh 1 giam sat cac thong sb
nhu nhiét 46, d6 4m khong khi, d6 am dat, anh sang thong qua cic cam bién & man hinh
LCD hoic ¢ tam xa thong qua App sir dung trén dién thoai. Ngoai ra ciing c6 thé diéu
khién ché do bat tit cac thiét bi ngoai vi nhu bom nudc, quat, anh sang va rém dé chim
s6c cay mot cach tw dong hodc diéu khién thu cong tir xa bang cach sir dung app tir dién
thoai ngudi dung. Noi dung dé tai tap trung nghién ciru phwong thirc giao tiép giita
ESP8266 v4i cac cam bién do am dat, cam bién nhiét do va do am khong khi, ciing nhu
cach hinh thanh nén mot WebServer don gian. M6 hinh nho gon, b6 tri linh kién hop 1i,
dé quan sat, sir dung, ddm bao tinh an toan va thim my.

Do thoi gian, kién thire va kinh nghiém ctia nhém con han ché nén s& khong thé tranh
khoi nhitng sai s6t. Nhom em rat mong duoc sy gitp dd va tham khao y kién cia thay

cd dé dong c6 thé hoan thién va phat trién dé tai thém nita.



TRUONG DAIHOC SUPHAM KY THUAT = CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA : PIEN - DIEN TU Doc 1ap - Ty do - Hanh phiic

NHIEM VU PO AN TOT NGHIEP
Giang vién huéng dan: ...TS . TRAN HOANG VU ...
Sinh vién thyuc hién: ............... HUYNH NGOC DUY............. Ma SV: 1811505410208
............... NGUYEN NGOC PAL............ MA SV: 1811505410204
1. Tén dé tai:
THIET KE HE THONG DPIEU KHIEN TU DPONG NONG NGHIEP THONG
MINH QUA TOT ..o

2. Cdc sé ligu, tai ligu ban ddu:
o Tai liéu Arduino IDE c6 thé Iap trinh cho ESP8266
o Tailiéu hé théng néng nghiép thong minh véi ESP8226.
« Tai liéu quan ly, diéu khién nhiét d6, @ am trong moi truong nha kinh.
- https://hocarm.org/tu-lam-he-thong-nong-nghiep-thong-minh-voi-esp8266/
- https://globalcheck.com.vn/mo-hinh-nong-nghiep-thong-minh-o-viet-nam
- https://consosukien.vn/phat-trien-nong-nghiep-thong-minh-voi-cach-tiep-can-
thong-minh.htm
- https://123docz.net/document/10147466-do-an-nong-nghiep-thong-minh-
iot.htm

3. Ngi dung chinh ciia do dn:
CHUONG I: Co s¢ Iy thuyét
1.1 Khéi quét vé néng nghiép thong minh
1.2 Uy, nhuge diém cta hé théng vuon trong ndng nghiép
1.3 Cac loai m6 hinh nong nghiép
1.4 Lya chon céc thong s6 nhiét d6 va d6 am phu hop cho cac loai cay tréng
1.5 Ung dung IOT trong noéng nghiép
1.6 Tim hiéu vé vi diéu khién
1.7 Tim hiéu vé chuan truyén dir liéu, chuan két ndi
1.8 Lap trinh Web Server
1.9 Gidi thiéu phan ctng

CHUONG II: Thiét ké h¢ thong

2.1 Xay dung so d6 khéi cia hé thong

2.2 Lua chon céc khdi chinh

2.3 Luya chon thiét bi sir dung cho céac khdi trong h¢ théng.
2.4 Xay dung so d6 nguyén li

2.5 Nguyén li hoat dong

2.6 Tinh toan cac khdi linh kién str dung


https://hocarm.org/su-dung-arduino-ide-de-lap-trinh-cho-esp8266/
https://hocarm.org/tu-lam-he-thong-nong-nghiep-thong-minh-voi-esp8266/
https://globalcheck.com.vn/mo-hinh-nong-nghiep-thong-minh-o-viet-nam
https://consosukien.vn/phat-trien-nong-nghiep-thong-minh-voi-cach-tiep-can-thong-minh.htm
https://consosukien.vn/phat-trien-nong-nghiep-thong-minh-voi-cach-tiep-can-thong-minh.htm

CHUGNG II: Thi céng hé thong
3.1 Phén cing:
3.1.1. Gidi thiéu phan cimg
3.1.2. Thi cong mach
3.2 Phan mém:
3.2.1 Lap trinh cho ESP8266
3.2.2 So d6 thuit toan tong quat cua hé thong
3.2.3 Thiét ké va lap trinh app trén MIT app Inventor
3.3 Cac budc thiét ké app, cach thirc hoat dong cua firebase

CHUONG IV: Két luan va hudng phat trién
4.1. Nhan xét va danh gia
4.1.1 Uu diém cua hé thong
4.1.2 Nhuoc diém cua hé théng
4.2. Huéng phat trién hé thong
4.3. Két luan

4. Cdc sdn pham dw kién

- M@ hinh san pham diéu khién nong nghiép thong minh str dung module
NODEMCU, ESP8266, DHT11, cam bién d6 4m dat, anh sang, nhiét do, dé mo
phong mot mdi trudng trong cay ndng nghiép ngan ngiy trong nha kinh. Phén tich
cac gia tri nhu do am, nhiét do, anh sang thong qua ESP8266 dé diéu chinh luong
nude, rém cat néng, quat thong gio, tao thanh moi truong tot nhit cho cay phat trién,
ngoai ra c6 thé diéu khién tir xa thong qua Internet

- B4o cao tong két dé tai, Slide thuyét trinh dé tai.

5. Ngay giao do dn:

6. Ngay nop dé dn:
Pa Nang, ngay  thing  nam 20....
Truéng B6 mon Nguwoi hwéng din

ThS. Pham Vin Phat TS. Trin Hoang Vii



LOI NOI PAU

Tir trude dén nay néng nghiép 1a linh vuc it dugc ap dung khoa hoc cong nghé nhit.
Dic biét 1a ¢ nhitng qudc gia dang phat trién va cham phat trlen nong nghiép gan nhu:
chi phu thudc vao kinh nghiém cua nhiing ngu’m nong dan Ve dac tinh cua cay tréng, vé
thoi tiét... Chinh vi vay, ning sut va hiéu suat canh tic gin nhu duoc dé ngo, mang
tinh may, rui.

Trong khi dé, trudc nhiing thach thirc vé bién ddi khi hau, gia ting dan sb nhanh
chéng, vin dé dam bao du lwong thuc 1a mot trong nhitng thach thirc mang tinh toan
cau. Nghanh nong nghiép phai tim kiém nhiing phuong thirc t6t hon dé gia tang hi¢u
qua san xuat. Cach duy nhit 1a 4p dung céng nghé méi vao hoat dong san xudt, canh tac.

Pay ciing chinh 1a myc dich cia ngudi nghién ciru can hudng ti nham tao ra mot
san pham tot va hién dai cho nguoi nong dan Viét Nam.

Trong dé tai ndy chung em ciing nghién ciru “Thiét ké hé thong diéu khién néng
nghiép thong minh qua IoT” nham nang cao kha ning giam sat diéu kién moi truong
ctia nha trong dé dwa quyét dinh kip thoi cho viéc diéu khién tiét khi hau nha trong t6t
hon.

Trong nhi¢m vu thyc hién dd an nay, trudc hét em xin cam on chan thannh dén thﬁy
TS. Tran Hoang Vil — Giang vién nganh Dién - Pién t, truong Pai hoc Su pham Ky
thuat Pa Nang da truc tiép hudng dan, khuyén khich tao diéu kién cho ching em trong
sudt qua trinh lam dd an tot nghiép nay. Em xin cam doan day 1a cong trinh nghién ctru
khoa hoc cuia chiing em. Céc s6 liéu sir dung phan tich trong d6 an do chiing em ty tim
hiéu, phan tich mdt cach trung thuc, khach quan va phu hop véi thuce tién cua Viét Nam.



CAM DOAN

Em xin cam doan cac két qua duogc trinh bay trong d6 an tot nghiép “ Thiét ké hé
thng diéu khién noéng nghiép théng qua IoT” nay la thanh qua nghién clru ctia em trong
sudt thoi gian qua va chua tirng xudt hién trong cong bd hay sao chép cua tac gia khac
duéi sy dinh huéng va huéng dan cua TS. Tran Hoang Vii. Khong sao chép bat ky két
qua cac do an tét nghiép nao trude do. Cac thong tin trich dan trong do an duoc chi 13,
ngudn gde 13 rang va duge phép cong bd. Cac két qua dat dugce chinh xac va trung thuc.
Néu c6 bit ky vi pham nao, em xin chiu hoan toan trach nhiém va chiu moi sy ky luat
cua khoa va nha truong.

"Pa thyc hién chinh stra, b sung, hoan thién theo y kién goép ¥ cua Giang vién

phan bién va Hoi dong cham D6 an tot nghiép”

Sinh vién thyuc hién

{Chtr ky, ho va tén sinh vién}

Huynh Ngoc Duy

Nguyén Ngoc Pai
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DANH SACH CAC CHU VIET TAT

I0T Internet of Thing Mang ludi van vat két ndi Internet

LCD Liquid-Crystal Man hinh tinh thé long
Display

1/0 Input/Output Pau vao/ra

LAN Local Area Network | Mang cuc bd

PCI Peripheral Chuan truyén dir liéu giita cac thiét bi ngoai vi
Component va bo mach
Interconnect

ISP Internet Nha cung cap dich vu Internet
Provider

HTTP Hypertext Mot giao thure cho phép tim nap tai nguyén
Transfer Protocol

AC Alternating Current | Pién xoay chiéu

DC Direct Current Pién mot chiéu

AP Access Point Ché d6 ma ESP8266 tao ra mang Wifi riéng dé

cac thiét bi khac truy cap vao
STA Station Ché d6 ma ESP8266 két ndi vao mang Wifi co
san

RH Relative Humidity | D6 am twong ddi

IC Integrated Circuit Chip / Vi mach dién tir

12C InterIntegrated Giao thirc giao tiép gifra cac IC
Circuit

SDA Serial Data Puong truyén dir liéu

MCU Microcontroller Vi diéu khién

GPIO GeneralPurpose Céc chan két ndi vao ra van ning
Input Output

SPI SerialPeripheral Mot chuén truyén thong ndi tiép toc do cao
Interface

PCB
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MO DAU

> Ly do chon dé tai

Cung v6i sy phat trién va hoi nhap cta nén kinh té Viét Nam trong nhitng nim gan
day. Nhu ciu vé luong thuc va thyc phim ngay cang gia ting, cac gia dinh Viét Nam ngay
cang chi trong dén chat luong cta nhitng thue pham sir dung hang ngay hon. Clng voi d6
nén noéng nghiép Viét Nam da va dang phat trién rat nhanh. Nong nghiép dang ngay cang
hién dai héa trong viéc chim séc ciy trong. Bén canh d6 theo nhitng nghién ctru méi vé
viéc t6i uvu hoa nong nghiép, theo quyét dinh cia ngudi nong dan khi 1am trang trai nhu
dinh luong thudc trir sau, str dung nhimg hat gidng gieo trong hoan toan diwa trén kinh
nghiém va nhiing truc gidc chu quan, doi khi mang lai hi€u qua chua dugc cao trong san
Xuét.

Véi nhitng van d& néu trén vai sy phét trién nhanh cia cong nghé IoT tai Viét Nam.
Mong mudn mang lai cho moi ngudi mot giai phap néng nghiép thong minh, sir dung
hé thong cong nghé sb hd trg, str dung cac cam bién c6 kha ning dua ra nhitng thong sb
moi trudng chinh x4c tir 46 cin ¢t va ting giéng cdy trong ma dua ra nhimg giai phap
cai thién diéu kién moi truong tir d6 dam bao hiéu xuat cdy trong mang dén hiéu qua
cao, tiét kiém thoi gian va cong sirc lao dong cuia ngudi ndng dan.

Véi nhimg 1y do d6 nhém chung em quyét dinh thyc hién dé tai “Thiét ké hé thong
diéu khién khién néng nghiép thong minh qua IoT’. Nhim ning cao kha ning giam sat
diéu kién moi trudng cla nha trong dé dua quyét dinh kip thoi cho viée diéu khién khi
hau ciing nhu méi trudng nha trong tot hon

» Muc dich nghién ciru
Pé tai nay trudc hét hudng téi viée thu thap so liéu va thong tin vé cac hé thong tudi
ciy ty dong da c6 tir trudc dé so sanh véi cac san pham thuc té phat trién vé sau. Tir d6
tao ra hé thong diéu khién nong nghiép thong minh qua 0T sao cho hoat dong tai moi
noi, dudi moi diéu kién khac nghiét ctia thoi tiét, dong thoi tiép thu nhitng wu diém ciing
nhu khic phuc nhitng yéu diém cta cac hé thong trude d6, nham tao ra san pham tot
nhat, c6 thé di vao doi song.
» Nhiém vu nghién ctru
« Pam bao hoat dong hiéu qua, kich thudc gon nho, dé lép dat, van chuyén.
» Pham vi nghién ciru
* Trong linh vuc ndng nghiép.
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» Noi dung nghién ciru

1.
2.

Tim hiéu, ndm bit cc co s& 1y thuyét hinh thanh nén dé tai.

Tim hiéu va lwa chon céc phan cimg nhu : ngudn, cic module cam bién, vi diéu
khién, mach diéu khién sir dung relay thiét bi ngoai vi cho phu hop.

Tim hiéu vé ESP8266, cach twong tac v6i cac cam bién sir dung trong dé tai.
Tim hiéu va viét chuong trinh cho ESP8266 dé co thé thyc hién cac chiic ning
mong mudn, giao tiép véi cac ngoai vi, tao WebServer cho ESP8266 dap tng du
cac yéu cau.

V& mach in trén phdn mém Proteus.

Hoan thién mo6 hinh, nhan xét - danh gia két qua thuc hién duogc

Hoan thién bao céo va bai thuyét trinh

> Chirc ning hé thong

C6 kha ning tudi cay tu dong mdi ngay theo gio nguoi sit dung cai dit trén
WebServer.

Giam sat nhiét do, d6 am khong khi, d6 4m dat, anh sang (Bang cic cam bién)
cling nhu dwa ra canh béo khi cac thong s6 ndy nam ngoai diéu kién binh thudng
thdng qua man hinh LCD va trén Webserver.

Diéu khién may bom, dén sudi bang nat nhan trén than san pham, trén WebServer
hoic bang app trén dién thoai.

Giao tiép qua app hoic webserver.

> Két cau san pham
bé tai THIET KE HE THONG DPIEU KHIEN NONG NGHIEP THONG MINH
QUA IOT bao gom :

- Kich thuéc mo hinh thi cong :
- Céc thanh phan ciu thanh :
+ Mot ESP8266 dong vai tro bo diéu khién trung tam.
+ Ngudn 5V/12V.
+ Mach diéu khién str dung Relay.
+ Man hinh LCD 20x4
+ Module cidm bién d am dét, module cam bién DHT11.
+ Module cam bién anh sang.
+ Céc niit nhan diéu khién.
+ Céc LED thdng bao trang thai.
+ Dong co bom va dén sudi 12V.
+Pong co giam tdc va cong tat hanh trinh cho rém cat nang.

» Cau truc do an
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- Béo céo duoc viét thanh 4 chuong véi ndi dung chinh nhu sau
Chuwong 1: Co s¢ 1y thuyét.
Chuong 2: Thiét ké hé théng.
Chuwong 3: Thi cong hé thong.
Chuwong 4: Két luan va huéng phat trién
- Dua vao két qua ¢ chuong 3, tién hanh danh gia wu diém, nhugc diém cua hé

thong sau d6 dua ra két luan va huéng mo rong phat trién cho dé tai.
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CHUONG 1: CO SO LY THUYET
1.1 Khai quéat vé néng nghiép théng minh.

Nong nghiép thong minh la cong trinh thudng c6 canh (vach bao che xung quanh) va
mai 1am béng nilon, bang mang nhya , hodc bang kinh hoic vét liéu twong tu dung dé
trong rau hoa qua dé tranh tac dong nhAt thoi cia thoi tiét nhuw mua to gié manh va sy
thAm nhap ctia con trung gy hai. Vi mé hinh néng nghiép c6 mai va tuong bang kinh
hodc nhua nén ching c6 kha nang tu néng 1€n do birc xa nhin théy duoc cua mat troi
(tia cuc tim, tia tr ngoai, tia UV) khi di qua 16p kinh trong sudt bi hép thu b1 thuce vat,
dat dai va nhiing vat thé khac bén trong nha kinh. Khong khi duoc 1am 4m boi nhiét tir
nhirg bé mit nong bén trong dugc giir lai boi mai nha va nhitng btc tudng. Cay cbi va
cAu trac bén trong nha kinh sau khi dugc lam 4m lai blrc xa mot 1an nita nhiét nang cua
chung trong dai quang phd hong ngoai va tac dong 1én nhiét d6 va moi trudng bén trong
nha kinh. [2]

1.2 U, nhugc diém cia h¢ théng nong nghiép thong minh.

Khu trong cay ngoai troi va trong nha kinh c6 lgi thé va bat lgi khac nhau tuy thudc
vao nhu cu va yéu cau cu thé ciia ngudi quan 1y mé hinh nha kinh. Ciing ¢ nhiing loi
thé va bat loi cho timg mo hinh nong nghiép duoc sir dung trong nha kinh.[3]

1.2.1. Uu diém
Tranh dwgc cac tic nhan bén ngoai.

Nha kinh s& gitp cay trong tranh dugc nhidu nguy co gdy hai dén tir nhidu tic nhan
khac nhau nhu céac tic dong tir cac kiéu thoi tiét xau nhu mua gio, bio hay tham chi ca
mua d4 c6 thé khién cay tré)ng bi hu hai nang né. Cac loai con trung, dong vat pha hoai
cling s& kho tiép can dé pha hoai ciy trong. Ngoai ra, véi khong gian cach ly v6i bén
ngoai nén cay tréng s& han ché bj nhiém cac loai mam bénh, ndm bénh dén tir cac
ngudn gdc khac nhau trong khéng khi. /3]

Mua vu

St dung md hinh nong nghiép théng minh dé mé rong mua trong trot. Piéu nay giup
trong sém va thu hoach tré. Str dung nha kinh dé trong nhiéu loai thuc vat vi kha ning
diéu khién chinh xac khi hau va ngudn nuéc. Quan 1y 1a can thiét cho ngudi giam sat
trong nhirng thang nghi ngoi dé dam bao diéu kién thich hop duoc duy tri.

Piéu kién phat trién

Str dung mo6 hinh nong nghi¢p thong minh 1la mot 1oi thé cho viéc kiém soat sau bénh.
Kiém soat ndm hodc vi khuan trong khong khi tir cac ngudn bén ngoai. Kiém soat chinh
x4c nhiét do va diéu kién phat trién 1a can thiét cho phat trién tham thuc vat chung cho
céc loai nong san dang phét trién. Gidng ciy trong trong nha kinh khi ban mudn tranh
hat bi thoi bay di hodc bi chim va dong vat dn. Khong bi anh huong boi thoi tiét, mua
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d6ng thi che duoc phan swong. Mua mua thi nha kinh s& che dwoc phan mua to khong
bi anh hudng dén dap nat nong san, hoan toan chu dong trong viéc san xuét. Nhiét do,
anh sang trong nha kinh minh ciing c6 thé chu dong. /3]
Céu triic khu nha néng nghiép

Nha kinh ndng nghiép hién nay thuong sir dung hai vat liéu chinh dé lop mai 1a mang
nha kinh pe va tim lgp liy sang polycarbonate. Ca hai loai vat liéu nay déu c6 thé dé
dang tim thay trén thj trudng véi nhiéu kich thude, ching loai va thuong hiéu khac nhau.
Véi nhiéu loi ich ma nha kinh mang lai cong thém kha ning linh hoat trong viéc di
chuyén, lap dat nén loai hinh canh tac ndng nghiép theo huéng hién dai nay sé con duoc
mé rong va phat trién trong thoi gian téi.

Vi tri

M6 hinh ngoai troi c6 thé duoc diéu chinh, thich nghi va thay doi theo nhu cau cu thé
trong khi nha vuon thi xdy dung cb dinh. St dung mot nha vuon dbi véi noi lam vuon
13 han ché vé dat dai hodc khong gian. Thiét 14p nha vuon ¢ cac khu vuc & noi anh sang
mat troi déy du c6 thé duge s dung, nha vuon phai c6 anh sang mat troi truc tiép la
phuong ti¢n phat trién hiéu qua. Yéu cau quy hoach c6 thé duoc han ché hon.

1.2.2 Nhwoe diém

Thwéng nhiéu chi dau tw lo ngai nhat 1a van dé kinh phi dau tw. Vi xay dwng
mot nha kinh ddm bao dwoc cac yéu td ky thuat thi vén ban dau bé ra khdng hé
nhd. Nén ban can phai tinh toan ky luwéng trwdc khi quyét dinh thi cong.

Viéc thi céng nha kinh va hoan thién ciing tiéu tdn kha nhiéu th&i gian, do do6
anh hwéng dén mre d6 thu héi vén ctia nha dau tw. [3]
1.3 Céac loai md hinh néng nghiép

Céc loai nha vuon dang ngay cang dugc phd bién hon boi nd c6 tac dung rat 16n
trong viéc gitp ting ning suat cdy trong va tiét kiém dugc thoi gian chim séc. Ciing
nhu nhimg vu diém khac 1a diéu da duoc khoa hoc chimg minh. Chinh vi vay ddi véi
nhirg ngudi dan canh tac trén dién rong mudn ting duoc ning suit thi co thé cin nhic
phuong an st dung cac loai nha vudn nay. C6 nhiéu loai nha vuon va chung duoc phan
loai theo mot sb tiéu chi nhét dinh, trong d6 tiéu chi phd bién hon hét 1a phén loai theo
chung loai cay trong dugc trong trong nha vuon.[4]
1.3.1 M6 hinh tréng dwa luwéi trong nha kinh

Hé thong nha kinh trong dwa ludi ¢6 wu diém vuot troi gitip chian mua, ning, ngin
con trung xam nhap, chi dong ché do dinh dudng va do khong str dung thube bao vé
thuc vat ma chi st dung phan bén hitu co sinh hoc nén ddm bao san phém an toan, giam

chi phi san xuat. [4]
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Hinh 1.1 Nha vuon trong dua ludi
Déi voi hé thdng tudi, dung hé thdng tudi nho giot tr dong ing dung tir cong nghé thuy
canh, nuéc duoc tudi nho giot dén timg gdc ciy. Phan duoc hoa vao nude rdi theo hé
thdng tudi nho giot cung cap dinh dudng cho cay phat trién. Hé thong tudi tu dong tudi
chinh x4c cho mdi cdy nén dua phat trién dong déu. Pay 1a mé hinh nong nghiép cong
ngh¢ cao. Thiét bi tudi cho cay dua ludi dugc st dung loai mot dau cdm tudi nho giot
va gidy tudi nho giot loai 60 hodc 80 cm. Trang thiét bi tdi thiéu cho mot hé thong tudi
can c6: Bé chtra dung dich dinh dudng, may bom, hé thdng ddy, dng tudi, bd loc va bd
dinh gio. Ngoai ra, can trang thiét bi thém mot sé dung cu nhu may do pH, may do EC.
Pé dam bao do 4m va nhiét do tao diéu kién thuan loi cho cay dua ludi thi nha vuon co
su dung hé théng phun suong, quat thong gio, cac cam bién nhiét do, d6 Am, ...duoc diéu
khién tuy dong.
1.3.2 M hinh tréng rau thiy canh

Hién nay, trong rau thity canh dang 1a mét hinh thirc gieo trong rau sach rat duoc
yéu thich trong cudc séng hién dai boi né dé cham séc lai mang lai hiéu qua gieo trong
cao. Pé dat hiéu qua 16n nhat trong san xuat, tai nhiéu qubc gia da sir dung nha luéi dé
trong rau. D6i voi phuong phap trong rau thiy canh nay ta chon nha vuon thiét ké theo
kiéu hinh hop kin méi c6 thé dong mé duoc tao diéu kién cho khong khi trong nha vuron

c6 thé trao doi v6i bén ngoai. [4]
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Hinh 1.2 Nha kinh tréng rau thiy canh theo hé théng tu déng

Hé thdng cip nudce luan hdi duge xtr Iy ki cang nham gitip cho nAm va tao khéng co thoi
gian kip sinh s6i va phat trién. Pong thoi dong chay luan hdi ctia dung dich thity canh
gitip tao oxy ciing nhu cung cap dinh dudng doéng nhét cho ca hé théng. Viéc nay ciing
loai bo su tich tu kim loai nang ciing nhu gitp dinh dudng duoc hap thu mot cach triét
dé.
U diém ciia mé hinh thiy canh

Gitp luu thong khi cho bd phan ré cua cay vi ré cay ciing can hd hip, hé théng
sé giup tang cuong ham lugng oxy trong dung dich, thai bot CO2 tranh gay doc cho
cay.Chlng ta c6 thé dé dang lap dit cac thiét bi kiém soat, theo ddi dé diéu chinh luong
dinh dudng cho phu hop. Thanh phan dinh dudng 1a yéu té dic biét quan trong ddi véi
cay trong, dic biét Ia trdng thuy canh vi thira hay thiéu ciing 4nh huong 16n t6i cay.

1.3.3 M6 hinh tréong ném

M6 hinh tréng nim 13 mé hinh nha vuon k¥ thuat cao, gidp nha ndng kiém soat
tiéu chuan khic khe trong qué trinh trong nam, vi day 1a 1 loai cay kh trong. céc yéu
cau caa nha vuon trdng nim: Luong anh sang va d6 khuéch tan anh sang phai pha khip
cac diém trong nha kinh dé nim phat trién ty nhién. D6 4m bén trong nha kinh phai duoc
kiém soat & mutrc 6 phi hop véi tirng loai nAm, khdng bi gi6 10a qua manh 1am ton hai
dén than nim. Nhiét do va luong nudc phi hop véi timg giai doan sinh truang caa nam.
Kha nang bao vé, ngin chin cac loai con tring gay hai cho nam. [4]
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Hinh 1.3 Nha vuon trong nim

Két ciu md hinh trong nam: Vach hong duogc b tri mang va ludi dan xen, tai khoang
khong cho thong khi lwu thong trong ngoai nha mang. Tru cot duge diic bé tong chic
chan, Nha kinh duoc phi mang film Polyethylene Ginegar c6 d6 day 200 pm (loai mang
khuéch an anh sang 50 hoic 75%) Chiéu cao dén mang x6i >4m
Céc hé thdng, thiét bi dugc lap dat bén trong:

- Hé thong quat ddi luu, théng gid bén trong va ngoai.

- Hé thong ludi cit nang ty dong

- Heé théng tudi phun suong hat siéu min

- Hé théng loc nudc, xur Iy do pH cua nudc va cham phan tu dong

- H¢ théng kiém soat: do am, khong khi, nhiét d9,..
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1.3.4 md hinh tréng lan trong nha kinh

Hinh 1.4 Nha vuon trdng Lan

- Pé thuan loi cho viéc cham soc va tng dung khoa hoc vao diéu khién cac diéu kién
khi hau cé anh huong dén qua trinh sinh truéng va phat trién cua cay hoa clic chiing
ta chon kiéu nha tréng 1a kiéu nha c6 may vom kin, tru cot dugc dic bé tong chic
chén, vi may kin nén trén véach ta phai dwa thém hé théng thong gié vach dung tuong
cooling pad va hé thong quat hiit. Nha vudn duoc phu mang Polyethylene Ginegar c6
do day 200 pum. [4]

- Caché théng va thiét bi str dung trong nha vuon nay.

+ Hé théng quat ddi luu, théng gid bén trong va ngoai
Heé thdng ludi cit ning ty dong
Hé théng tudi: nho giot, phun swong

Hé thong kiém soat: nhiét do, d6 am khong khi, d6 am dat, anh sang.

+ + + +

Hé théng dicu khién ty dong.
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1.4 Lwa chon nhiét @ phi hep cho céc loai cay trong
1.4.1 Nhiér d¢
Bang 1.4.1. Bang théng ké nhiét do cac loai cay trong khac nhau

Tén cy trong Nhiét d9 thap Nhiét d6 toi uu Nhiét d9 cao nhat
nhit

Dua leo 15 30 40
Catim 20 23 30

Ot 15 20 25
Cachua 10 25 35

Xa lach 0 18 25

Cu cai 4 21 30
Dua hau 15 30 35

Su hao 2 26 32

- Dya vao bang théng ké trén, nhém da nghién ctru va chon dugc nhiét do t61 wu 32 do
phtl hop véi cac loai cy trong hién nay va dap img dugc yéu cau ciia dé tii ma nhom
thuc hién. [24]

1.4.2 B$ am
Bang 1.4.2 Bang thong ké d6 am dat cac loai cay trong khac nhau

Tén cay trong Po Am thap nhat | P am toi wu Po Am cao nhat
Dua leo 20 80 90
Catim 10 65 70
Ot 40 75 90
Ca chua 34 45 60
Dua hau 25 65 70
Xa lach 40 80 90

- Dya vao bang thong ké trén, nhém di nghién ctru va chon dugc do am toi wu tir 60 -
70 d6 phi hop véi cac loai cdy trong hién nay va dap img duoc yéu cau cia dé tai ma
nhom thuc hién [24]
1.5 Ung dung 10T trong néng nghiép

1.5.1.Gigi thigu .
- Twr khi 1an dau dugc gidi thi€u cach day gan 20 nam, cho t&1 hién nay cac ung dung
IOT 1a mét trong nhirmg mang Cong nghé phat trién nhit trong cudc cach mang Cong

nghiép 4.0, né xuét hién va tic dong tich cuc téi timg nganh, timg linh vuc trong d6 c6
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nganh noéng nghiép. Ung dung IoT trong nong nghiép gop phan tao nén mot moi truong
san xuat nang dong, khoa hoc va giai phong stc lao dong, ting ning suat, mang lai hiéu
qua kinh té cao, gitp nang cao tinh chuyén nghiép va cai thién b mit cho nén nong

nghiép trong tuong lai gan.

Cloud-based
MANAGEMENT SOFTWARE

)

SENSOR NODE

CONTROLLER
Water level

FARMER'S
SMARTPHONE

Hinh 1.5. Minh hoa vé tng dung 10T trong néng nghiép
1.5.2. Cdu triic co ban ciia mt h¢ thong loT ,
- Theo bai bao “ Kién trac IOT” trén trang “vommamcongnghe.org”, Cau truc cia mot
hé théng IOT gdm bdn thanh phan co ban chinh gdm: Van vat (Things), Tram két ndi
(Gateways), Ha tang mang (Internet) va cudi cung 1a 16p dich vu (Service).
+ Van vat (Things): Ngay nay c¢6 v6 van vat dung dang hién hitu trong cudc séng, &
trén cac khu canh tac, ¢ trong nha hoac trén chinh cac thiét bi luu dong ctua nguoi
dung. Giai phap IoT gitp céc thiét bi théng minh dwgc sang loc, két ndi va quan Iy
dir lidu cuia ddi twong nong nghiép mot cach cuc bd, con cac thiét bi chua thong minh
thi c6 thé két ndi duoc théng qua cac tram két ndi.
Tir 46, cac thiét bi, vat dung sé& c6 thé thyuc hién nhiém vu ciia minh déi v6i ddi tuong
nong nghiép can quan ly.
+ Tram két ndi (Gateways): Céc tram két ndi s& dong vai tro 1a mot ving trung gian
tryc tiép, cho phép cac vat dung c6 sin nay két ndi véi dién toan ddm may mot cach
bao mat va dé dang quan ly.
Gateways cO thé 1a mot thiét bi vat 1y hodc 1a mdt phﬁn mém duoc dung dé két ndi
giita Cloud (dién toan dam may) va bd diéu khién, cic cam bién, cac thiét bi thong
minh.
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+ Ha ting mang (Internet): Internet 1 mot hé thdng toan ciu cta nhiéu mang IP dugc
két n6i v6i nhau va lién két v6i hé thong may tinh.

Co s ha tAing mang nay bao gom thiét bi dinh tuyén, tram két ndi, thiét bi tong hop,
thiép bi lap va nhiéu thiét bi khac c6 thé kiém soat luu luong dit liéu luu thong va
ciing dugc két ndi dén mang ludi vién théng va cap - duoc trién khai boi cac nha cung
cép dich vu.

+ Lép dich vu (Service): La cac ung dung dugc cac hang Cong nghé, hoac tham chi
ngudi ding tao ra dé dé dang sir dung cac san phdm IOT mot cach hiéu qua va tan

dung duoc hét gia tri ctia san pham.

A~

Data, Security, BPM, BRM,
Internet Analytics, OS5 & 858

[loT Management Services}

[ WiFi, Mobile, DSL, Fibre

WAN (Wired , Wireles)

Gateway
Gateway Functions
6LoWPAN, Zigbee, RFID, NFC { )
LAN, Low Power Wireless, RFID
Things
| (Sensors)
Sensors (Temp., Power, Humidity etc.) } -
ar A g

LJ .
loT Structure loT Technologies

Hinh 1.6. B6n thanh phén co ban cia mot hé théng 10T
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SRR RSN ORD)
7 2@

Sensing Layer

Hinh 1.7. M6 hinh cu thé cia 1 hé théng IoT

1.5.3 Ung dung 10T trong néng nghiép

Hinh 1.8 Hé thdng ndng nghiép duoc tng dung loT

- Theo bai viét “Tai sao nén ung dung IoT trong ndéng nghiép” trén trang
“ifactory.com”, IoT trong nong nghiép 1a nén tang ciia nén Nong nghiép Thong
minh. Pay 1a mot thuat ngit rong thu thap dé chi cac hoat dong néng nghiép c6 tmg
dung cong nghé 4.0 nhu : IoT, Big Data va cong nghé phan tich tién tién,...

- Ung dung quan trong nhat trong néng nghiép thong minh 1a Phan tich dir liéu, truc

quan hoa va hé thong hoa quan 1y. Viéc phan tich dit liéu cam bién s& thiic day tinh
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minh bach trong cac quy trinh nong nghiép, vi néng dan cé dugc nhimng hiéu biét
quy gia vé hiéu suat ciia canh dong, nha kinh, v.v. Khong chi dimg lai ¢ d6, & mo
hinh néng nghiép thong minh, ngudi nong dan con cé thé tham khao tu van cia hé
théng AL duoc xay dung trén nén tang kién thirc ctia cac nha khoa hoc.

- Mot s6 ung dung cia IoT trong nong nghiép hién nay dang dugc sir dung phd bién
trong cac hé théng 16n va nho, c6 thé ké dén nhu :

- Céc hé théng dya trén cam bién dé giam sat cay trong, dat, ddng rudng, chian nudi,
kho chira, hodc bat ky yéu t6 quan trong nao anh hudng dén san xuat.

- Xe nong nghiép thong minh, may bay khong ngudi 1ai, robot ty dong va thiét bi
truyén dong.

- Khéng gian san xuit néng nghiép két néi nhu nha kinh thong minh hodc thay canh.

- Heé théng tudi nudc, bon phan c6 thé ty dong diéu chinh dé phu hop voi timg loai

cay trong khac nhau.

>

Hinh 1.9 Hé thdng giam sét sau ray thong minh ¢ tinh Dong Thap nudc ta

- N

Loi ich cuaa viéc sir dung IoT trong nong nghiép

Gidng nhu trong cac nganh cong nghiép khac, ing dung IoT trong ndng nghiép htra
hen hiéu qua hon nhiéu so v&i phuong phap tha cong trude diy, gitp giam tai nguyén
va chi phi, ty dong hoda dya trén phan tich di ligu, va tdi wu hoa quy trinh. Tuy nhién,
riéng ddi v6i nganh nong nghiép, vai tro cta IoT 13 v6 cling quan trong. N6 sé mang téi
céc giai phap budc ngoat, giai quyét nhitng van dé cap bach lién quan tdi sy sinh ton va
phat trién cta loai ngudi. Gitp nang cao chat lugng nong pham, cai thién ning suat canh
tac, bao dam vé sinh an toan thyc pham, xay dung mot hé thong trong trot bén viing va

chinh xéc trude cac bién doi khé luong cua khi hau hi¢n nay.
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+ Hiéu qua vuot troi

- Ngay nay, nganh néng nghiép 1a mot cudc dua. Nong dan bi thuc ép phai trdng nhiéu
san phdm hon trong khi chat lugng dit ngdy mot té hon, dién tich ngay mot giam va
bién dong thoi tiét ngay mot phirc tap. IoT trong ndng nghiép s& cho phép noéng dan theo
doi san phém va diéu kién caa ho trong thoi gian thuc. Ho nhan dugc thong tin chi tiét
nhanh, c6 thé du doan chinh x4c cic van dé trude khi chung xay ra va dua ra quyét dinh
sang subt vé cach phong tranh chung. Ngoai ra, cac giai phap IoT trong ndéng nghiép
cling cho phép thuc hién quy trinh san xuét tr dong. Vi du: tudi tiéu, bon phan dya trén
nhu cu va robot thu hoach tu dong.

+ Phu song nong nghiép

- Vao thoi diém dan s6 thé gidi cham ngudng 9 ty ngudi, 70% trong s6 do6 s& song & khu
vuc thanh thi. Nha kinh va hé théng thuy canh dya trén IoT dit trong 10ng thanh phd s&
1a ctru canh, cung cip ngudn thuc pham nhu trai cdy va rau tuoi ngan han cho cong dan
thanh thi... Cac hé thong nong nghiép chu trinh khép kin théng minh cho phép ngudi ta
co ban 13 trong dugc dé dang cac loai thuc pham & khip moi noi, trong cac siéu thi, trén
cac toa nha choc troi, twong va mai nha, trong cic container van chuyén va tit nhién
trong chinh gia dinh minh.

+ Giam tai nguyén

- Rat nhiéu giai phap IoT trong nong nghiép c6 thé tdi wu hoa viée str dung tai nguyén,
nhu: Nudc, nang lugng, d4t dai. Canh tac chinh x4c bﬁng cach su dung IoT dua trén div
liu duoc thu thap tir cc cam bién khac nhau s& giup nong dan phan bd chinh xac dé st
dung vira du tai nguyén can thiét cho sy sinh truong va phét trién nong san.

+ Quy trinh sach hon

- Piéu tuong ty ciing lién quan dén thudc trir sdu va phan bon. Cac hé théng dua trén
IoT dé canh tac chinh xac giup cic nha san xuat tiét kiém nudc va nang luong, khong
chi 1am cho ndng nghiép xanh hon, ma con giam dang ké viéc sir dung thudc trir sau va
phan bon. Céch tiép can nay cho phép c6 duoc mot san pham cudi cting sach hon va hiru
co hon so véi cac phuong phép nong nghiép truyén thong.

+ Dap ung nhanh

- M6t trong nhirng loi ich cua viée str dung IoT trong nong nghiép 1a cai tién téc d6 cia
céc quy trinh. Nho hé thong giam sat va du doan thoi gian thyc, néng dan ¢ thé nhanh
chong phan (g v6i moi thay doi dang ké vé thoi tiét, d6 am, chat luong khong khi ciing
nhu sire khoe ctia timg loai ciy trong hodc dat trén dong rudng. Pac biét, trong diéu kién
thoi tiét thay doi that thuong hodc khic nghiét, viéc tng dung IoT trong nong nghiép s&

c6 thé giup ngudi nong dan thoi dai méi ciru lay mua mang.
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+ Cai thién chit hrgng nong san
- Nong nghiép dua trén nén tang cong nghé sé& cho ra doi cac san pham t6t hon. Bing
viée str dung cam bién dit va cay trong, may bay khong nguoi lai (drone) giam sat trén
khong va 1ap ban d6 trang trai, néng dan c6 thé quan sat rd hon chit luong cay trong va
su phu thudc cta chung d6i voi cac yéu td méi truong. Str dung cac hé théng duogc két
ndi, ho co thé tai tao lai cac diéu kién nudi tréng tdt nhat va tang gia tri dinh dudng ctia
san pham.
1.6. Vi diéu khién

1.6.1. Khai niém vi diéu khién
- Vi diéu khién 1a mdt mday tinh dugc tich hgp trén mot con chip (single chip
microcomputer) dugc tao ra qua VLSI. Vi diéu khién ciing dugc goi 1a bo diéu khién
nhung boi vi vi diéu khién va cac mach dién hd tro duoc tich hop hodc nhiung vao thiét
bi ma no kiém soat. Vi diéu khién c6 nhiéu bit khac nhau giéng nhu vi xtr 1y (cho dén
nay thi co céac loai vi diéu khién 4bit, 8bit, 16bit, 32bit, 64bit va 128 bit). [6]

Hinh 1.10. Vi diéu khién ESP8266

Cic thong so ky thuit cia NODEMCU ESP8266:

« IC chinh: ESP8266

 Phién ban firmware: NodeMCU Lua

« Chip nap va giao tiép UART: CP2102.

o GPIO tuong thich hoan toan vdi firmware Node MCU.
« Cép ngudn: 5VDC MicroUSB hoic Vin.

« GIPO giao tiép mirc 3.3VDC

o Tich hgp Led béo trang théi, nat Reset, Flash.

o Tuong thich hoan toan véi trinh bién dich Arduino.

o Kich thuéce: 25 x 50 mm
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1.6.2. Vai tro cia vi diéu khién trong loT
- Céc dac diém no1 bat cua vi diéu khién thuong dugc nhac dén nhu :

+ Hoat dong nhu mot may vi tinh khong ¢ bat ki bo phan ki thuat sé nao.

+ C6 kha ndng xtr 1y cac ham logic.

+ Téc d6 xur 1y va hiéu suat cao.

+ D& dang két ndi thém cac cong RAM, ROM, 1/O.

+ Hau hét chan duoc 1ap trinh boi ngudi dung dé thuc hién cac chire ning khac nhau.
+ D& str dung, d& thiét ké voi chi phi thip va kich thuée nh.

+ D@ tim thay trén thi truong v6i da thé loai va chirc ning dic thu riéng.

=> V6i nhimng dic diém do, vi diéu khién thuong duoc ding nhu bd xir li trung tim

trong hé thong IoTs hién nay.

TCP Port: 1883 ‘ Q’E”
' HCSR501

Websockets Port: 8000

. /
TCP Client w S
Wive g /

/// NN / A
o 2 MR ANy TCPGlent . //"
7 BN > SHT
4 » \\\\\-‘ ““‘ \ x e
obile devce >/ X
e~/ P . - o.\\
Websockets Client /2" » < o
o ’ S : FAN
ESP8266 N
-
1
\ 2
LIGHT

Hinh 1.11. hé thong nha théng minh sir dung vi diéu khién ESP8266

1.7. Chuan truyén dir liéu, chuan két ndi
1.7.1 Mang wifi
1.7.1.1 Mang wifi la gi
- Theo Wikimedia, Wifi (1a viét tat tir Wireless Fidelity hay mang 802.11) 1 h¢
thong mang khong day str dung séng v tuyén, ciing giong nhu dién thoai di dong,

truyén hinh va radio.
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- Két ndi Wifi thuong 1a sy lya chon hang dau cua rat nhiéu k¥ su boi tinh thong
dung va kinh té cta hé théng wifi va mang LAN v6i mé hinh két ndi trong mot
pham vi dia 1y c6 gioi han.

- Céc song vo tuyén st dung cho WiFi gan gidng véi cac song vo tuyén sir dung cho
thiét bj cAm tay, dién thoai di dong va cac thiét bj khac. N6 c6 thé chuyén va nhan
song vo tuyén, chuyén dbi cdc ma nhi phan 1 va 0 sang séng vo tuyén va nguoc
lai. Tuy nhién, séng WiFi c6 mot s6 khac biét so voi cac song v tuyén khac ¢ chd:
Chung truyén va phat tin hiéu ¢ tan sé 2.4 GHz hoic 5 GHz. Tan sb nay cao hon
S0 VGi cac tin sb st dung cho dién thoai di dong, cac thiét bi cam tay va truyén
hinh. T4n s6 cao hon cho phép tin hiéu mang theo nhiéu dit liéu hon. Hién nay, da
s6 cac thiét bi wifi déu tuan theo chuan 802.11. Tén goi nay bat ngudn tir vién
IEEE (Institute of Electrical and Electronics Engineers). Vién ndy tao ra nhiéu
chuin cho nhiéu giao thuc k¥ thuat khac nhau, va né stt dung mgt hé théng sb
nhim phan loai chung. 6 chuin théng dung cta WiFi hién nay Ia
802.11a/b/g/n/ac/ad.

- WiFi c6 thé hoat dong trén ca ba tan s6 va c6 thé nhay qua lai giita cac tin s6 khéc
nhau mot cach nhanh chéng. Viéc nhdy qua lai giita cac tan sb gitp giam thiéu sy
nhidu song va cho phép nhiéu thiét bi két ndi khong day cung mot lac.[7]

1.7.1.2 Nguyén ly hoat dgng cua mang wifi

Nguyén Iy hoat dong ctia wifi gdm c6 4 thanh phan:

- Puong truyén mang: La két ndi internet bang thong rong. Viéc két nbi nay sé nhanh
hon so véi dich vu két ndi quay sb.

- Cong mang: Cong mang ndy c6 nhiém vu ngin chin nhitng ngudi truy cip vao wifi
ctia ban ma khong dugc phép. Va dong thoi né cung cap cho ban nhitng cong cu
trong viéc quan 1y nhu: kiém tra mang va cac dich vu khac thong qua IP.

- Mang LAN khéng ddy: La mot hé thong két ndi may tinh cuia ban véi cac thiét bi
khac bang séng vo tuyén.

- Két noi Adapter khong ddy: Day 1a phuong tién dé nguoi khac co thé truy cap vao
Wifi ctia ban. Adapter khong dy c6 thé duoc tich hop sén, hodc 1a mot thiét bi roi
dugc cam vao may tinh.

Thong qua 4 thanh phan trén, bo phat song Wifi (Modem, Router) s& két nbi va lay
tin hiéu internet hiru tuyén qua dy cap quang roi chuyén tin hiéu thanh v tuyén
Wifi va gti dén cac thiét bi st dung Wifi (dién thoai, laptop, smart tivi, internet
tivi).
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Trén ddy 1 qua trinh nhén tin hiéu thong qua adapter va chuyén héa chung thanh tin
hiéu trén internet. Qu4 trinh nay c6 thé thuc hién nguoc lai, co nghia la: router,
modem nhan tin hiéu vo tuyén tir adapter va giai ma chung rdi giri qua internet.[7]

1.7.1.3. Thanh phan quan trong caa hé théng mang Wifi

- Adapter :

+ Adapter cim vao khe PCI cho may tinh d¢ ban.

+ Cac may tinh ndm trong ving pha song WiFi can c6 cac bo thu khong day, adapter,

dé co6 thé két ndi vao mang. Cac bd nay cé thé duogc tich hop vao cac may tinh xéach

tay hay dé ban hién dai. Hodc dugc thiét ké & dang dé cidm vao khe PC card hoic
cong USB, hay khe PCI.

+ Khi dd dugc cai dat adapter khong diy va phan mém diéu khién (driver), may tinh
co thé tu dong nhan di¢n va hién thi cac mang khong day dang ton tai trong khu vyec.
- Router :

+ Ngudn phat song Wifi 1a may tinh vi :

« Mot cong dé ndi cap hodc modem ADSL.

« Mot router (bd dinh tuyén).

* Mot hub Ethernet.

* Mot firewall.

* Mot access point khong day
+ Hau hét cac router c6 d6 phii song trong khoang ban kinh 30,5 m vé moi huéng.
1.7.1.4. Céch tharc truyén di liéu qua mgng Wifi
- Truyén thong qua mang khong day 1a truyén thong vo tuyén hai chiéu. Cu thé :

+ Thiét bi adapter khong day (hay bo chuyén tin hiéu khong day) cua thiét bi chuyén
d6i dit lidu sang tin hiéu vo tuyén va phat nhitng tin hiéu nay di bang mot ang-ten.

+ Thiét bi router khong ddy nhan nhiing tin hiéu nay va giai ma ching. N6 gui thong
tin toi Internet thong qua két ndi hitu tuyén Ethernet.

+ Quy trinh nay van hoat dong véi chiéu nguoc lai, router nhan thong tin tr Internet,

chuyén chiing thanh tin hié¢u v tuyén va gdi dén adapter khong day ctia may tinh.
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1.7.2 Céc chuan wifi hién tai
e Chuan 802.11

Nam 1997, IEEE gi6i thiéu chuin mang khéng day dau tién va dit tén né 1a 802.11.
Khi d6, téc d6 hd tro tdi da ciia mang nay chi 1a 2 Mbps véi bang tang 2.4GHz.

e Chuan 802.11b

Vao thang 7/1999, chuin 802.11b ra doi va hd tro téc d6 1én dén 11Mbps. Chuan nay
cling hoat dong tai bang tan 2.4GHz nén cling rat d& bi nhidu tir cac thiét bi dién
tir khac.

e Chuin 802.11a

Song song vdi qua trinh hinh thanh chuan b, chuan 802.11a phéat & tan s6 cao hon la
5GHz nham tranh bi nhiu tir cac thiét bi khac. Toc do xu 1y cua chuan dat 54
Mbps tuy nhién chudn nay kho xuyén qua cc vach tuong va gia ca ctia nd hoi cao.

e Chuan 802.11g

Chuan 802.11g ¢4 phan hon so voi chuan b, tuy nhién né ciing hoat dong & tan sb
2.4GHz nén van d& nhidu. Chuén nay c6 thé xt 1y tbc do 1én t6i 54 Mbps.

e Chuén 802.11n

Ra mat nam 2009 va la chuan phé bién nhit hién nay nho sy vuot trdi hon so voi
chuan b va g. Chuén két ndi 802.11n hd tro tde d6 tdi da 1én dén 300Mbps, c6 thé
hoat dong trén ca bang tan 2,4 GHz va 5 GHz.

Chuan két ndi nay da va dang dan thay thé chuan 802.11g véi, pham vi phat song 16n
hon, toc do cao hon va gid hop 1y.

Cac chuan Wifi hién nay:

e Chuén 802.11ac

La chuan dugc IEEE gioi thi€u vao dau nam 2013, hoat dong ¢ bang téng 5 GHz.
Chuan ac c6 thé mang dén cho ngudi dung trai nghiém téc d6 cao nhit 1én dén
1730 Mpbs.

Do van dé gia thanh cao nén céc thiét bi phat tin hiéu cho chuan nay chua phd bién
dan dén céc thiét bi ndy s& bi han ché su tdi uru do thiét bi phat.

e Chuan 802.11ad

Puoc gidi thiéu nam 2014, chuan wifi 802.11ad duoc hd trg bang thong 1én dén 70
Gbps va hoat dong & dai tin 60GHz. Nhugc diém ciia chuan nay 1a song tin hiéu
kho c6 thé xuyén qua cac buc tuong, dong nghia v6i viée chi can Router khut

khoi tAm mat, thiét bi s& khong con két ndi téi Wifi duoc nita.
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e Chuan 802.11ax

Wi-Fi 6 1a ban cap nhit méi nhat cho chudn mang khong day. Wi-Fi 6 dua trén tiéu
chuén IEEE 802.11ax, v6i toc d6 nhanh hon, dung lwong 16n hon va hiéu sudt ning
lwong duoc cai thién tot hon so véi cac két ndi khong day trude day. Tén goi méi
Wifi 6 ndy sé€ chinh thirc duoc &p dung tir nam 2019.

e Wifi Hotspot

Ngoai nhiing chuan két ndi ké trén, mdi thiét bi di dong c6 thé tu phat ra song Wifi
cho nhiing thiét bi khac. Néi cach khéc, thiét bi di dong c6 thé dwoc xem nhu 1a
mot Router.[7]

1.7.3. Giao Thirc Internet Protocol (1P) o
- Theo Wikimedia, Internet Protocol (tiéng Anh, viét tat: IP, c6 nghia 1a Giao thirc

Internet) 14 mot giao thirc hudng dir liéu duoc sir dung bai cac may chii nguodn va
dich dé truyén dir liéu trong mot lién mang chuyén mach goi.

- Dit liéu trong mot lién mang IP dugc giri theo cac khdi dugc goi 1a cac goi (packet
hoic datagram). Cu the, IP khong can thiét 1ap cac duong truyén trudc khi mot may
chu gt cac goi tin cho mdt may khac ma trude d6 né chua tirng lién lac voi.

- IP cung cap mdt dich vu gui dit liéu khong dam bao (con goi 1a ¢b ging cao nhat),
nghia 14 n6 hau nhu khong dam bao gi vé géi dir liéu. Goi dit lidu c6 thé dén noi ma
khong con nguyén ven, nd cé thé dén khong theo thir ti (so vai cac goi khac dugce
gui gitra hai may nguén va dich do), n6 co thé bi trung 1ap hoac bi mét hoan toan.
Néu mot phan mém tng dung can duge bao dam, né c6 thé duoc cung cép tir noi
khac, thudng tir cac giao thirc giao van nam phia trén IP.

- Céc thiét bi dinh tuyén lién mang chuyén tiép cac géi tin IP qua cic mang tang lién
két dit liéu dugc két ndi v6i nhau. Viéc khong co dam bao vé giri dir lidu c¢6 nghia
rang cac chuyén mach géi c6 thiét ké don gian hon. (Luu ¥ rang néu mang bo gbi
tin, 1am doi thir ty hodc 1am hong nhiéu géi tin, ngudi dung s& thiy hoat dong mang
tré nén kém di. Hau hét cac thanh phan ciia mang déu ¢ ging tranh dé xay ra tinh
trang d6. D6 1 1y do giao thirc ndy con duoc goi 13 ¢d ging cao nhat. Tuy nhién, khi
16i xay ra khong thuong xuyén s& khong c6 hidu qua di xau dén murc ngudi dung
nhan thiy duoc.)

- IP rat thong dung trong mang Internet cong cong ngdy nay. Giao thirc tAing mang
thong dung nhat ngay nay 1a IPv4; day 1a giao thirc IP phién ban 4. IPv6 duoc dé
nghi s€ ké tiép IPv4: Internet dang hét dan dia chi IPv4, do IPv4 sit dung 32 bit dé
danh dia chi (tao dugc khoang 4 ty dia chi); IPv6 dung dia chi 128 bit, cung cép tdi
da khoang 3.4x1038 dja chi (xem bai vé IPv6 dé biét thém chi tiét). Cac phién ban

tr 0 dén 3 hodc bi han ché, hoic khong dugc st dung. Phién ban 5 dugc dung lam
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giao thirc dong (stream) thur nghiém. Con c6 cac phién ban khac, nhung ching
thuong danh la cac giao thirc thir nghiém va khong duoc sur dung rong rai.

- Trén Internet thi dia chi IP cua mdi ngudi 1a duy nhét va no s& dai dién cho chinh
ngudi do, dia chi IP duoc sir dung béi cac may tinh khac nhau dé nhan biét cac may
tinh két ndi giita chung. Day 1a Iy do tai sao ban lai bj IRC cim, va 1a cach nguoi ta
tim ra IP cta ban. Dia chi IP c6 thé d& dang phat hién ra, ngudi ta c6 thé 1y duoc
qua céc cach sau:

+ Ban ludt qua mot trang web, IP ctia ban bi ghi lai.

+ Trén IRC, bat ki ai ciing c6 thé c6 IP ciia ban.

+ Trén ICQ, moi nguoi co thé biét IP cua ban, tham chi ban chon “do not show IP”
nguoi ta van lay duoc né.

+ Néu ban két ndi véi mét ai do, ho co thé g0 “netstat —n “, va biét dugc ai dang két
ndi dén ho.

+ Néu ai d6 gtri cho ban mot email vo1 mot doan ma java tom IP, ho cling c6 thé tom
duoc IP cua ban.

+ C6 thé dung nhitng phan mém nhu tcpdump hay wireshark dé nhin vao géi tin IP va
tim ra IP cua ban.

- Pinh tuyén va dia chi IP :

+ Co 1€ cac khia canh phtrc tap nhat cua IP 1 viée danh dia chi va dinh myén. DPanh
dia chi 1a cong viée cap dia chi IP cho cac may dau cudi, ciing v6i viée phan chia va
1ap nhom céc mang con cua cac dia chi IP. Vi¢c dinh tuyén IP duoc thuc hién boi
tat ca cac may chi, nhung dong vai trd quan trong nhat 1a cac thiét bi dinh tuyén
lién mang. Cac thiét bi d6 thudng sir dung cac giao thirc cong trong (interior gateway
protocol, viét tit 1a IGP) hodc cac giao thirc cong ngoai (external gateway protocol,
viét tit 1a EGP) dé hd tro viéc dua ra cac quyét dinh chuyén tiép cac goi tin IP (IP
datagram) qua cic mang két ndi véi nhau bing giao thire IP.[7]

1.8. Lap trinh Web Server

- Web Server 1a may chu cai dat cac chuong trinh phuc vu cac ing dung web Webserver
c6 kha ning tiép nhan request tir cac trinh duyét web va giri phan hdi dén client thong
qua giao thitc HTTP hoac céc giao thirc khac.

- Pé hinh thanh nén mot Web Server can sy dong gdp cua nhiéu ngdn ngit 1ap trinh va
co so dit liéu. Trong d6 phai ké dén 1a HTML, CSS, JAVASCRIPT, JSON... [8]
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Hinh 1.12. Cac ngon ngir 1ap trinh thong dung hién nay

VisualBasic

1.81.HTML ,
- HTML la chir viét tat cua cum tir Hyper Text Markup Language, dugc st dung dé tao

mot trang web, trén mot website co thé s& chtra nhiéu trang va mdi trang dugc quy ra
12 mot tai liéu Cau trac ctia mot tai lieu HTML. HTML giap ciu thanh céc ciu truc
co ban trén mot website (chia khung suom, bd cuc cac thanh phan trang web) va gop
phﬁn hd trg khai bao cac tap tin ki thuat s6 nhu video, nhac, hinh anh. Mot trang
HTML nhu vay dugc cau thanh bdi nhiéu phan tit HTML nho va dugc quy dinh bang
cac thé. Ban c6 thé phan biét mot trang web duoc viét bang ngon ngit HTML hay
PHP thong qua duong link cta nd. O cubi cac trang HTML thudng hay c¢6 dudi 1a
.html hodc .htm [9]

- Mot tai liéu HTML gom 3 phan co ban :

+ Phan html : Moi tai liéu html phai bat dau bang thé md html <html> va két thiic bang
thé dong html </html>

<html> .... </html>

Thé html bao cho trinh duyét biét noi dung giira hai thé nay 1a mot tai liéu html.

+ Phan tiéu dé : Phan tiéu dé bit dau bang thé <head> va két thuc boi thé </head>.
Phén nay chtra tiéu d& ma duoc hién thi trén thanh diéu hudng cia trang Web. Tiéu
dé nam trong thé title, bt diu bang thé <title> va két thuc 1a thé </title>.

+ Phén than : Phin nay nam sau phan tiéu dé. Phan than bao gdm vin ban, hinh anh va
céc lién két ma ban mudn hién thi trén trang web cua minh. Phan than bat dau béng
thé

<body> va két thuc bang thé </body> HTML.
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Vi du vé céu trac caia HTML :
<html>
<head>
<title>Xin chao </title>
</head>
<body>
<P>Cam on tat ca cac ban</P>
</body>
</html>

1.8.2. CSS
- CSS 1a chir viét tat ciia Cascading Style Sheets, n6 13 mot ngdn ngir duoc st dung

dé tim va dinh dang lai c4c phan tr duoc tao ra boi cac ngdn ngit danh du (vi du nhu
HTML). CSS s& gitip cho giao dién web trd nén dep mét, d& nhin hon nho viée cai
dit cac thong s thudce tinh. CSS c6 nhiéu kiéu nhung gom lai thi chung ta s& c6 cac
thé loai CSS thong dung nhu sau:
+ Background : CSS tity chinh hinh nén.
+ Text : CSS tuy chinh cach hién thi doan text.
+ Font : CSS tiy chinh kich thudc kiéu chit.
+ Link : CSS tuy chinh link.
+ Table : CSS tuy chinh bang.
+ Box Model : M6 hinh Box Model két hop padding, margin, border.ho céc tag
HTML. [10]
- Vi du CSS vé cac thudc tinh cta thé body va html :
body, html {
height: 100%; // chiéu cao 100%
margin: 0; // Can lé vé 0 cho tat ca cac lé
font-family: Arial, Helvetica, sans-serif: / dinh dang chir viét
}
- Vi du vé CSS d¢ tuy chinh céc thudc tinh cuia ntit nhan :
button {
[*background-color: #4CAF50; /* mau nen la mau xanh*/
border: none; // khéng cé vién ngodi
color: white; // mau chir : trang
padding: 20px; // diéu khién khodng cdch giiva dwong vién va néi dung cia niit
text-align: center, // vi tri chir trong nut:o giita
font-size: 12px; // kich thudrc font chir:12
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}
-Vi du html v& nut nhén, tit ca cac <input > déu nim trong mot <form > dé javascript
¢6 thé thuc hién duge chirc nang cua nut nhén :
<form action="/step' method="POST'>
<p align="center'>
<input  class='buttonbuttonl' type="submit’' name="Startmotor"
value="Start'’></p>
</form>

1.8.3. JavaScript ’ 7 N
- Javascript 1a mQt ngon ngir 1ap trinh kich ban dya vao doi tugng phat trién c6 san

hodc tu dinh nghia ra, javascript dugc st dung rong rai trong cac ing dung Website.
Javascript dugc hd tro hau nhu trén tat ca cac trinh duyét nhu Firefox, Chrome, ...
tham chi cac trinh duyét trén thiét bi di dong cling co hd tro.
- Néu ban di biét qua vé HTMLS thi ban thiy c6 cac khai niém nhu sessionStore hay
localStore, day la hai doi tuong dugce tao nén tur Javascript nén ro rang trong HTMLS
cling 6 st dung nd. Véi nhitng tng dung d6 thi ban thiy javascript khong thé chét
trong cac ung dung website dugc.
- Hay tham chi c6 nhiing (mg dung Webgame nguoi ta sir dung javascript dé xtr 1y
cac thao tac trén Client, néu khong c6 no thi thong thudng chon Flash dé xay dung
nhung lai gip van dé load cham nén c¢6 mot sé nguoi chon Javascript dé 1am. [11]
- Vi dy vé JavaScript hién thi ngay gio :

<script>

function myTimer() {

var d = new Date();

document.getElementByld("clock”).innerHTML = d; // lénh in ra d tai vi tri co

Id=clock

}

</script>
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1.9. Gigi thiéu phan cirng
1.9.1. B§ nguon 5V — 10A

Hinh 1.13. Nguén to ong 5V-10A
- Thong s6 k¥ thuit :
+ Pién Ap Pau Vao: 110~220VAC
+ Pién Ap Pau Ra: 5VDC
+ Dong ra tdi da : 10A
+ Cong suit ra toi da : S0W
+ Pién ap ra co thé diéu chinh: £10%12.9.1.2 Nguon 12V

Hinh 1.14. Adapter 12V-2A

Théng s6 ky thuit :

+ Ngudn Adaptor c6 16p bao vé day cap.

+ Chiu dugc thoi tiét, co thé lip ngoai troi, c¢6 lung lap tudng.
+Pau vao: AC 110-220V.

+Paura: DC 12V — 2000mA.

+ Kich thudc :85x45x30mm.

+ Trong lugng: 200g.
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1.9.2. Module Wifi ESP8266 NodeMCU: 7 ‘
* Module Wifi ESP8266 NodeMCU Lua la kit phat trién dya trén nén chip Wifi SoC

ESP8266 voi thiét ké dé st dung va dic biét 13 co thé sir dung truc tiép trinh bién dich
ctia Arduino dé 1ap trinh va nap code, diéu nay khién viée st dung va lap trinh cac
mg dung trén ESP8266 trd nén rat don gian.

* Module Wifi ESP8266 Node MCU Lua dugc dung cho cac tmg dung can két ndi,
thu thap dit li¢u va di€u khién qua song Wifi, dic bi¢t 1a cac rng dung lién quan dén
10T.[12]

Théng s6 ky thuat:

o Nha san xuat: Ai — Thinker

o IC chinh: ESP -12F

o Phién ban fimware: Node mcu Lua

o Chip nap: CP2102

o GPIO tuong thich hoan toan véi code NODE MCU

« Dién ap cap: 5V tir Micro USB hoic chan Vin

« GPIO giao tiép muc: 3.3V

o Tuong thich trinh bién dich: Arduino, platform io, ...
o Tich hgp dén bdo: Béo trang thai, nut reset flash

o Kich thudc: 50 x 25.5 x 13 mm (dai x rOng x cao)
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Hinh 1.15. Module Thu Phat Wifi ESP8266 NodeMCU Lua CP2102.

1.9.3.. Module cam bién DHT11 ,
- Module cam bién d¢ am va nhiét do khong khi DHT11 1a module cam bién dung

dé do nhiét 46, d6 am ciia khong khi va cac tng dung do nhiét do, do am khac.
- Module nay rat thong dung hién nay vi chi phi ré va rat dé lay dit liéu thong qua

giao tiép 1 wire (giao tiép digital 1 day truyén dir liéu duy nhat). B9 tién xir 1y tin
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hiéu tich hop trong cam bién gitip ban c6 duge dit liéu chinh x4c ma khong phai qua
bat ky tinh toan nao.

- Cam bién DHT11 bao gém mot phén tr cam bién do 4m dién dung va mét dién tro
nhiét dé cam nhén nhiét do. Tu dién cam bién d6 4m c6 hai dién cuc v6i chit nén
gilt am lam chat dién moi gitra chiing. Thay d6i gia tri dién dung xay ra véi su thay
d6i cta cac mirc do am. IC do, xur 1y cac gia tri dién trg di thay ddi nay va chuyén
chung thanh dang k¥ thuat sb. [13]

Vee (3 3- 5V)

Dlgltal I/O

Hinh 1.16. Module cam bién DHT11
Théng s6 Ky thuit :
- bién ap hoat dong: 3V - 5V DC
- Dong dién tiéu thu: 2.5mA
- Pham vi cam bién d¢ am: 20% - 90% RH, sai s6 +5%RH
- Pham vi cam bién nhiét d6: 0°C ~ 50°C, sai s6 +2°C
- Tan s6 lay mau ti da: 1Hz (1 gidy 1 lan)
- Kich thuéc: 23 * 12 * 5 mm

1.9.4. Module cam bién dd 4m dat
- Cam bién do d¢ am dat 1a mot module cam bién d¢ am dung dé dong cat relay

khi d6 4m cta dat ¢ noi do thay d6i qua ngudng chung ta cai dat. Minh thuong
d4u ra cua module s& & muc thap, khi cam bién phat hién thiéu nudc. Module s&
chuyén vé mirc cao, diéu khién relay dong va may bom hoat dong. Khi nuéc da
duoc bom ddy, cam bién phat hién di nudc. Module ty dong vé mirc thap, diéu

khién mé relay. [14]
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Hinh 1.17. Module cam bién do am dat.
Module cim bién d$ Am dat gdm hai phan :

+ Pau do: Hai dau do ciia dau do duoc cam vao dat dé phat hién do am. Dung day
ndi gitra cam bién va module chuyén d6i, khi d6 4m cua dat dat ngudng thiét 1ap,
dau ra Digital s& chuyén trang thai tir mirc thap 1én muic cao. Thong tin vé d6 am dat
s& duoc doc vé va goi toi module chuyén doi.

+ Module chuyén dbi: Module chuyén d6i c6 cau tao chinh gdom mét IC so sanh
LM393, mot bién trd, 4 dién trd dan 100 ohm va 2 tu dan. Bién tré ¢ chirc nang
dinh ngudng so sanh vai tin hidu do am dat doc vé tir cam bién. Ngudng so sanh va
tin hiéu cam bién s& 1a 2 dau vao ciia IC so sanh LM393. Khi d6 4m thap hon ngudng
dinh trudc, ngd ra cta IC 1a mirc cao (1), nguoc lai 13 mirc thap (0).

- Thong s6 k¥ thuit :

+ DPién 4p hoat dong: 3.3VDC-5VDC

+ Led do bao nguén vao, Led xanh bao d6 am.

+ 1C so sanh: LM393

+ VCC: 3.3VDC-5VDC

+ GND: 0OVDC

+ DO: Pau ra tin hiéu s6 (0 va 1)

+ AO: Pau ra Analog (Tin hiéu twrong tw).
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1.9.5. Cam bién anh sang.

Hinh 1.18: Cam bién &nh sang

Céam bién anh sdng quang trd phat hién cuong do anh sang, str dung bd cam bién

photoresistor loai nhay cam, cho tin hiéu 6n dinh, 16 rang va chinh xac hon so vdi
quang trd.
Ngb ra DO trén cam bién duoc ding dé xac dinh cuong do sang ciia méi truong, khi
& ngoai sang, ngd ra DO 1a gia tri 0, khi & trong toi, ngd ra DO 1a 1. Trén cam bién
¢6 1 bién tro dé diéu chinh cudng do sang phat hién, khi van cung chiéu kim dong
ho thi s& 1am giam cudng d6 sang nhan biét cuia cam bién, tirc 1a moi trudng phai it
sang hon nita thi cam bién méi doc gia tri digital 1a 1. [15]
Théng s6 k§y thuit:

bién ap lam viéc: 3.3 ~5VDC

Output: Digital

C6 thé diéu chinh cudng do anh sang phat hién bang bién trd gin trén cam bién

Kich thudc: 3.2cm x 1.4cm

1.9.6. Mosfet
MOSFET (Metal Oxide Semiconductor Field Effect Transistor) 1a mgt Transistor

hiéu ung truong dac biét co cAu tao va hoat dong khac véi Transistor thong thuong.

- Mosfet c6 nguyén tac hoat dong dua trén hiéu ung tir trudng dé tao ra dong dién,
1a linh kién c6 tr& khang dau vao 1én thich hop cho khuyéch dai cac ngudn tin hiéu
yéu.

- Mosfet c6 kha nang dong nhanh v6i dong dién va dién ap khé 16n nén no6 dugc str
dung nhiéu trong cac bd dao dong tao ra tir trudng va thuong thay trong cac bo

ngudn xung, mach diéu khién dién ap cao. [16]

SVTH: Huynh Ngoc Duy — Nguyén Ngoc Dai GVHD: TS. Tran Hoang Vii 30



Thiét ké hé thong diéu khién tw dong nong nghiép théng minh qua 10T

Hinh 1.19: IRF3709 TO220 MOSFET N-CH 87A 30V
Théng s6 Ki thuit:
- bién ap 30V
- Dong dién 87A
- Dai nhiét 46 -55 ~ 150 d9 C
- Kénh N
- Péng goi TO220
1.9.7. Man hinh LCD 20x4. 7
- Man hinh text LCD 20x04 st dung driver HD44780, c6 kha ning hién thi 4 dong
v&i moi dong 20 ky tu, man hinh c¢6 do bén cao, rit phé bién, nhiéu code mau, gid ca
phai ching va dé st dung. [17]

Hinh 1.20. Man hinh LCD 20x4
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Thong s6 k§ thuit :
+ Dién &p hoat dong la 5 V.
+ Kich thudce: 98 x 60 x 13.5 mm
+ Chit tring, nén xanh duong/chit den nén xanh 14
+ Khoang cach giita hai chin két ndi 1a 0.1 inch tién dung khi két ndi véi
Breadboard.
+ Tén céac chan duogc ghi & méat sau ctia man hinh LCD hd tro viéc két ndi, di day
dién.
+ C6 dén led nén, co6 thé dung bién trd hoic PWM diéu chinh d6 sang dé st dung
it dién nang hon.
+ C6 thé duoc diéu khién véi 6 day tin hiéu
+ C6 b0 ky ty dugc xay dung ho trg tiéng Anh va tiéng Nhat.

1.9.8. Pong co bom nuéc

D28mm
(385Brushed motor)

A3mm

som™

Hinh 1.21. Bong co bom nudc DC 12V R385

- Pong co bom nude DC 12V R385 1a dong co ding dé bom nudc hodc cac loai
chét 1ong khac v6i vu diém nho, nhe, gia thanh thap.
- Dua vao dat tinh dong md béng dién, cling nhu c6 thé két véi cac cong tic cam
ing, dong co nay thuong dugc sir dung rong rai trong moi trudng dicu khién tu
dong.
- Vi nhiing déc diém ndi bat trén, dong co bom nudc DC 12V R385 thuong dugce
g dung trong cac hd ca mini, hé théng tudi cay nho 1é hodc trong cac vuon thuy
sinh,..
- Thong s6 k¥ thut :

+ Cong sut : 3W.

+ Pién ap dau vao : 12VDC.

+ Dong dién tiéu thy : 200mA.

+ Luu lugng bom : 1,8 lit/Phut.

+ Ap suat nuée : 0,3 Mpa.

+ Kich thudc : Nhu hinh minh hoa.
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1.9.9. Led

Hinh 1.22. Ben thanh 12V )
Led thanh l1a mgt loai dén led co6 thé dinh hinh theo y mudn nguoi st dung, trén

do6 dugc tich hop mach dién va thiét ké con chip led dé hoat dong dugc. Cong suét va
dd sang ctua Led thanh 12V phu thudc vao ) lugng con chip led, nén mubn cong suét
dén 16n thi phai ting sb lugng chip led 1én.

Led Thanh 12V rat dé thi cong vi n6 duoc chia dé phut hop dé cét ra khién chung
linh dong trong nhiéu kich thudc khac nhau, dong thoi loai dén nay co do bén cao
cling 12 mot sy lira chon t6t cho hd ca Koi, vi phai tiép xtc voi diéu kién ngoai troi,
d6i khi 1a d6 4m cua nuée, hon nita nd c6 gia thanh r¢ lai than thién véi moéi trudng.
[18]

Théng s co ban cia Led thanh 12V

- Pién ap vao: 12V DC — dién 1 chiéu

- Cong suat: 12 -14 W

- Mau sic anh sang: Trang-6500K hodc vang-3000K
- Hiéu suat phat quang: 90 Im/w

- Chip led: SMD 5730

- Kich thuée: 12x2mm (ngang 12mm x day 2mm)

1.9.10. Quat.

Hinh 1.23. Quat tan nhiét 12v
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- Quat tan nhiét hay con goi 1a Quat thong gi6 hién nay trén thi trudng cé rat nhiéu
loai cac quat thong gié dugc thiét ké riéng cho timg linh vuc, quat thong gié trong
nha, hé théng dng khi nén, quat hat bui trong nha xudng, quat hit khoi, quat lam
mat, quat cpu...Quat dugc lam béng nhya cung chic chin véi chat luong tdt, dat biet
dang duogc sur dung rong rai trén thi truong. [19]

Théng s6 k§ thuat:

+ Dién 4p lam viéc: 12v DC.
+ Kich thudce: 80x80x25mm
+ Quat dugc lam tir nhyua.
+ Tbc do quay: 4000 + 10% RPM
+ Chtrc nang: tan nhié¢t, [am mat cho cac thiét bi dién tir.
1.9.

11. Arduino Nano

Hinh 1.24 Arduino Nano CH340

Arduino Nano 1a phién ban nhd gon cua Arduino Uno véi cung chip diéu
khién ATmega328P, vi cung chip diéu khién nén moi tinh ning hay chwong trinh
c6 trén Arduino Uno hoan toan tuong thich véi Arduino Nano. Mot wu diém cia
Arduino Nano 1a st dung chip ATmega328P loai ddn nén s€ c6 thém 2 chan
Analog va gia thanh ré hon so v&i phién ban IC chan caim Arduino Uno.

Arduino Nano c6 thiét ké don gian, str dung IC nap CH340 cho chi phi tdi vu nhung
van c6 duoc toan bd cac tinh niang so véi phién ban gdc cua hang, cach sir dung
cling hoan toan twong dwong. [20]

Thong s6 ky thuat:

o Thiét ké chuan kich thuéc, chan Arduino Nano.

Firmware: Arduino Nano.

IC chinh: ATmega328P-AU.

IC nap va giao tiép UART: CH340.

Dién ap cip: 5VDC cong USB hoic 6-9VDC chan Raw.
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1.10.

Mirc dién ap giao tiép GPIO: TTL 5VDC.

Dong GPIO: 40mA.

S6 chan Digital: 14 chan, trong d6 c¢6 6 chdn PWM.
S6 chan Analog: 8 chan (hon Arduino Uno 2 chén).
Flash Memory: 32KB (2KB Bootloader).

SRAM: 2KB

EEPROM: 1KB

Clock Speed: 16Mhz.

Tich hop Led bao nguén, led chan D13, LED RX, TX.
Tich hop IC chuyén dién 4p 5V LM1117.

Kich thude: 18.542 x 43.18mm

Két luan chwong

- Chuong nay néu co sé hinh thanh nén dé tai, tir két ciu tong quat ctia mot hé thong

[oT co ban, cac chuan truyén dir li¢u, két n61 dén chi tiét cac phan bén trong, tir phan

cimg dén phan mém. Cho ngudi doc cai nhin tong thé nhét nhitng gi duoc dé cap

dén trong dé tai.
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CHUONG 2 : THIET KE HE THONG

2.1. Giéi thiéu
- M6 hinh ma nhém thuc hién ciing chinh 12 mé hinh thyc nghiém, viy nén két qua
qua trinh thiét ké va thi cong ciing phai dap tmg duoc cac yéu cau sau:
+ Gidm sat duogc céc gia tri, trang thai nhi¢t dg, do am khong khi, do am dat va cap
nhat lién tuc.
+ Piéu khién duoc cac thiét bi ngoai vi bang hai hinh thirc: tr dong va qua web/app.
+ MB® hinh dat dugc su 6n dinh va tinh chinh x4c cao.

2.2. Thiét ké hé thong

2.2.1. So' @6 khéi ciia hé théng

Thiét bi ngoai vi
( bom, rem, quat,
den)

Khoi cam bién

DY Khéi Ngud
Nhiét do, do am 01 Nguon

Khbi diéu khién
trung tdm

App Khéi hién thi

Hinh 2.1. So d6 khbi hé thong

Hinh anh cua cac phén ttr dai dién cho mdi khbi trong so dd hé théng duoc két ndi
v&i1 nhau:
Chtic nang ting khbi:
- Khoi ngudn: La khdi quan trong gitp cung cip dién cho toan bo hé thong hoat
dong. Vi vay can chon khéi nguon chinh xac dé c6 thé cung cap du dong va ap dé cac
khéi hoat dong t6t va 6n dinh.
- Khéi diéu khién trung tim: khéi diéu khién trung tam sir dung ESP8266 c6 hiéu
nang cao, dung dé xir 1i va diéu khién hé thong:

+ Poc va xir 1y dit liéu tir cam bién.

+ Piéu khién cac thiét bi ngoai vi

+ Truyén dir liéu 1én webserver
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- Khdi cam bién: bao gém cam bién nhiét do, do Am khong khi DHT11, cam bién
anh sang, module cam bién d6 4m dit co tinh chinh x4c kha cao, dung dé thu thap dix
liéu vé nhiét do, do 4m khong khi, do am dat xung quanh ddi tuong canh tac, tir d6
dua tin hiéu vé khoi diéu khién trung tam, so sanh vdi gia tri dat trudce, roi sau d6 khdi
diéu khién trung tAm s& xr Iy dé phu hop véi yéu cau cua gia tri dat trude.

- Khéi hién thi: Str dung man hinh LCD 20x4 dé hién thi cac dit liéu vé méi trudng,
gitup nguoi sir dung dé dang dua ra danh gia va c6 bién phap xir 1y kip thoi.

- Thiét bi ngoai vi : Bao gdm dong co bom nuéc, dén sudi, hé théng rém cit ning,.
Céc thiét bi ngoai vi gitip cai thién, thay doi cac yéu tb nhiét do, d6 am moéi trudng,
tao dicu kién dé cay trong phat trién.

- App Tuong tac dit liéu v6i khoi diéu khién trung tam, hién thi trang thai hoat dong
ctia cac thiét bi ngoai vi, gia tri doc dugc tir cac cam bién va diéu khién hoat dong
cua thiét bi.

- Nguyén li hoat dong cia so d6 khdi:

+ Khéi nguon cung cap niang lugng cho khdi diéu khién trung tdm, cac cam bién,
mach diéu khién relay va tir d6 bom , dén va rém mdi hoat dong.

+ Khdi cam bién léy dir liéu tur cac thong s6 nhiét do, do am khong khi, anh sang,
d6 am dat tir moi truong truyén vé khbi diéu khién sau d6 hién thi qua khéi hién
thi va khdi webserver va khéi App. Ta ding dién thoai, may tinh truy cap vao dia
chi ID cta websever hodc app dé kiém tra va diéu khién cac thiét bi cta khoi
ngoai vi (hé thong bom va dén). Mdi tuong tac trén khdi web/app sé giri tin hiéu
tuong tng v6i nd vé khdi diéu khién trung tam. Nho d6 khdi diéu khién trung
tam c6 thé hiéu va thyc hién cac 1énh pht hop véi cac twong tac do, giup hé théng
hoat dong ding theo céc thao tac trén khdi webserver va khéi App.

2.2.2. Lwa chon cac khéi chinh
2.2.2.1. Khéi ngudn
Hién nay trén thi truong c6 rat nhiéu loai nguén nhu:

+ Ngudn xung: 12 b ngudn co tac dung bién ddi tir ngudn dién xoay chiéu sang
ngudn dién mot chiéu bang ché do dao dong xung tao bang mach dién tir két hop
v6i mot bién ap xung.

- Uu diém: Gon, nhe, gia thanh ré

- Nhuoc diém: Khong c6 man hinh hién thi, khong diéu chinh dugc dién ap theo ¥
mudn, dong dién khong 16n

+ Nguon 1 chiéu DC: Pién ap thong thudng cua loai ngudn nay thudng didu chinh

duge tir 0 ~ 60V, va dong dién c6 thé chon tir 0 ~ 20A. Cac loai ngudn niy thudng
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dugc thay tai cac trung tAm bao hanh, trung tim nghién ciru, diém sira chita dién tt,
trung tdm thuc hanh .v.v..
- Uu diém: diéu chinh dién 4p ra nhu ¥ mudn, dong ra 16n, man hinh hién thi dién
ap va dong dién dang dung
- Nhuoc diém: ning, cong kénh, gia thanh cao
+ Mach ngudn sit dung IC LM7805: La loai IC c6 thé cung cip dién ap dau ra 6n
dinh ngay ca khi dién 4p dau vao IC thay d6i lién tuc va thiéu 6n dinh. IC 7805 chi la
mot trong nhiéu b diéu chinh dién ap, nhung khong nén coi thuong kha ning diéu
chinh dién ap cua n6. IC 7805 duoc Xép vao loai IC diéu ché dién ap mot chiéu duong
vi dau ra cta IC nay ludn cé muc dién ap duong so voi muc dién ap mat dat (GND)
- Uu diém: Vi gia thanh ré, dé str dung va khong can nhiéu linh kién bén ngoai
nén dugc nhidu ngudi st dung. IC nay ¢ nhiéu chic ning tich hop va rat phu
hop voi nhiéu ung dung dién tu, chéng han nhu dong ra 1.5A, bao vé qua tai, bao
vé qué nhiét, dong tinh thap, v.v.
- Nhuoc diém:
« IC 7805 dé bi néng nén dé mach 6n dinh va hoat dong lau dai ta nén gén thém
keo tan nhiét cho IC.
e Mach diéu chinh dién 4p nay thich hop dé cap ngudn cho cac mach dién tir c6
dién &p 5V va dong tré lai la 1A.
- C6 rét nhiéu loai ngudn hién nay, phai ké dén 1a ngudn xung (Nguén t6 ong),
cac ngudn 1 chiéu c6 thé thay doi dién 4p, hodc cac mach ngudn sir dung IC 6n
ap, bién 4p,.. Nhan thdy hé thong str dung ngudn mot chiéu ¢ dinh, khong can
phai thay doi, dong ra kha 16n, do 6n dinh cao, nhom da lua chon nguén co san
dé tiét kiém chi phi va thoi gian thi cong, d6 1a ngudn xung 5V- 2A.
* Khoi ngudn 5V
- Ngudn 5V cung cip niang luong cho cac khéi diéu khién trung tim, khéi cam bién,
khéi hién thi, khdi diéu khién ngoai vi, do d6 can lua chon ngudn 6n dinh, dong ra du

16n dé cac khdi c6 thé hoat dong tot.
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Nguén xung 5V - 10A Nguén 1 chiéu diéu khién dwoc Mach nguén sir dung IC LM7805
Hinh 2.2. M6t s6 ngudn thong dung

Théng s6 ky thuit :

+ Pién Ap Pau Vao: 110~220VAC

+ Pién Ap Pau Ra: 5VDC

+ Dong ra tdi da : 10A

+ Cong suit ra toi da : S0W

+ Pién ap ra co thé diéu chinh: £10%

Khoi ngudn 12V

Nguén 12V - 2A Ngudn t6 ong 12V Mach ngudn 12V sir dung IC LM7812
Hinh 2.3. Cac mach ngudn 12V phd bién
Thong s6 k§ thuat :
+ Dién &p ngd vao:100~240VAC, 50/60Hz.
+ Dién 4p ngd ra: 12VDC
+ Dong dién ngd ra tbi da: 2A (néu sir dung lién tuc nén cung cip ¢ mirc 80% cong
suét).
+ Kiéu ngudn: ngudn xung.
+ Tich hop led hién thi trang thai ngudn.
+ Ngb ra: Chuan Jack DC tron 5.5%2.1~2.5mm
+ Chiéu dai day din: 1m
2.2.2.2. Khéi diéu khién trung tim
- Hién nay trén thi trudng c6 rat nhidu dong vi diéu khién khac nhau nhu : PIC, AVR,
8051, Raspberry, Arduino, ESP8266, ESP32 ...

SVTH: Huynh Ngoc Duy — Nguyén Ngoc Dai GVHD: TS. Tran Hoang Vii 39



Thiét ké hé thong diéu khién tw dong nong nghiép théng minh qua 10T

+ PIC : Vi diéu khién PIC (B6 diéu khién giao dién 14p trinh) 1 cac mach dién tir c6
thé duoc lap trinh dé thuc hién mot loat cac nhiém vu. N6 ¢6 thé duoc 1ap trinh dé
1am bo dém thoi gian hoic dé diéu khién day chuyén san xut va nhiéu thi khac nita.
Vi diéu khién nay dugc tim thiy trong hau hét cac thiét bi dién tir nhu hé thong bao
dong, hé thong didu khién may tinh, dién thoai, c¢6 thé noi 1a hdu hét moi thiét bi dién
tu.

Uu diém: B6 dao dong tich hop san véi tdc do c6 thé lua chon, mirc dd nhap canh dé

dang 1am cho n6 than thién véi ngudi dung, chi phi thip va ban chat ré tién cua chip

cho phép moi cad nhan mua no.

Nhuoc diém: Vi diéu khién c6 kién tric phtrc tap hon so véi vi xt 1y. Chi thuc hi¢n

déng thoi mot s6 1énh thue thi gi61 han. Chu yéu dugc sir dung trong cac thiét bi vi

mo. Khong thé truc tiép giao tiép cac thiét bi cong suét cao.

+ Arduino: Arduino 12 mot nén tang ma ngudn mé duoc st dung dé xay dung céac
ung dung dién tir tuong tac véi nhau hoac véi moi truong duge thuan loi hon.

Uu diém: e« C6 thé sir dung ngay

o Cac mau c6 san

» Cac chuc nang gitp don gidn hoa cong viéc

« Cong dong 16n
Nhuoc diém: Vé cau tric va chi phi lap dat.
+ ESP8266: ESP8266 1a mot hé théng trén chip (SoC), do cong ty Espressif cia
Trung Qudc san xuat. N6 bao gom bd vi diéu khién Tensilica L106 32-bit (MCU) va

b thu phat Wi-Fi. N6 ¢6 11 chan GPIO (Chan dau vao / dau ra da dung) va mot dau

vao analog, c6 nghia 12 ban c6 thé 1ap trinh né giong nhu véi Arduino hodc vi diéu

khién khéac. Ban than chip ESP8266 c6 17 chan GPIO, nhung 6 trong s6 cac chan nay
(6-11) duoc str dung dé giao tiép véi chip nhd flash trén bo mach.

- Uu diém: Cung cip kha ning xir 1y va luu trit tich hop manh mé, cho phép no tich
hop véi cac cam bién va cac tng dung khac. N6 ¢ mirc do tich hop trén chip cao.
Tich hop trén chip cho phép ngudi dung sir dung rat it mach tham chiéu bén ngoai.

- Nhuge diém: khong cé két nbi Bluetooth, nguoc lai trong ESP32 ban c6 thé sur
dung tinh nang nay. GPIO it hon trong ESP8266 so vo1 ESP32.

+ ESP32: ESP32 1a mdt series cac vi diéu khién trén mot vi mach gia ré, ning luong
thap c6 hd tro WiFi va dual-mode Bluetooth (tam dich: Bluetooth ché do kép). Dong
ESP32 sir dung bd vi xir Iy Tensilica Xtensa LX6 & ca hai bién thé 15i kép va 15i don,
va bao gé)m cac cong tic antenna tich hop, RF balun, bd khuéch dai cong suét, bo

khuéch dai thu nhidu thap, b loc va module quan 1y ning luong.
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- Tat ca cac dong vi diéu khién néu & trén déu co thé dap tmg dugc yéu cau dit ra
nhung nhém chon ESP8266 vi n6 c6 nhiing wu diém sau:

+ Pugc san xuit méi, nhiéu chuc nang moi, nhiéu chan /0.

+ Gia thanh ré, dé st dung.

+ Kich thuéc nho gon.

+ La dong vi diéu khién ma nguén mé, ¢b nhiéu thu vién hé tro cho cac module

chtrc nang khac nhau, trinh bién dich don gian.

ESP32 ESP8266 Raspberry 3 Arduino Uno R3

Hinh 2.4. Mot s6 dong vi diéu khién thong dung

- Thong s6 k¥ thuit :

« MCU: ESP8266EX - Vi diéu khién 32bit, tiét kiém nang luong.

* Di¢n ap hoat dong: 3.3V

« Pién ap dau vao: 7-12V

» Wifi: 2.4GHz, 802.11 b/g/n.

* HJ trg bao mat WPA/WPA2.

* Tich hop giao thirc TCP/IP.

« S6 chan I/0: 11 (tat ca cac chan I/O déu co Interrupt/PWM/I2C/One-wire, trir chan

DO0)

« S6 chan Analog Input: 1, 10bit (dién ap vao t6i da 3.3V)

* Led don: 6 LED.

2.2.2.3. Khdi cam bién
* Module cam bién d¢ am dat

- C6 rat nhiéu phuong phap dé do dugc d6 4m déat hién nay nhu phuong phap dién
tré, phuong phap khic xa anh sang, phuong phap st dung may do c6 dau do,.. Véi
yéu cau cap nhat lién tuc gia tri d6 am theo thoi gian, khong can phai do chinh xac
qua cao vi cac loai rau trong trong nha khong can yéu cau vé do 4m dat qua khat khe,

dong thoi dit liéu do phai duoc dwa vao khi didu khién trung tam dé xtr Iy tu dong,
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ta chon phuong phap stt dung module cam bién d6 4m dat (Bao gdm mach chuyén

doéi va dau do cam bién) .

Module do d am dat May do d am dat bang Maiy do 49 am dat sir
MDL77 phwong phap dién tré dung dau do

Hinh 2.5. Cac dung cu do d6 am dit.

D3 nhay cua cam bién dd Am dét co thé diéu chinh duoc (Bﬁng cach diéu chinh bién
tr¢ trén module). Phan dau do dugc cdm vao dat dé phat hién do 4m, dau ra AO cho
biét s6 liéu do duge dudi dang tin hi¢u tuong tu, dau ra DO thi cung cép mtc digital
tly vao tin hiéu do dugc so voi ngudng d6 Am dat thiét 1ap. Ca hai tin hiéu nay déu
c6 thé dua vao khéi diéu khién dé xtr 1y.

Hién nay trén thi truong thuong st dung mot loai module cam bién d6 4m dat
MDL77 vi:

+ Gia ca phai chang.

+ Dé sir dung.

+ Tuong thich vdi da s6 dau do cam bién d6 Am dét hién nay trén thi truong.

+ Dung chung ngudn véi ca hé thong.

- Thong s6 k¥ thuat ciia module cam bién d9 Am dit MDL77 :

+ Dién ap hoat dong: 3.3VDC-5VDC

+ VCC: 3.3VDC-5vVDC

+ GND: 0OVDC

+ DO: Pau ra tin hiéu s6 (0 va 1)

+ AO: Pau ra Analog (Tin hiéu twong tu).

+C6 16 ¢ dinh, PCB cua module ¢6 kich thude nho : 3,2 x 1,4 cm.

Mudule cam bién nhiét d, dd0 Am khong khi :

Anh huong cua nhiét dg, do am khong khi t&i sy phat trién cay tréng 1a rat 16n. Tuy
nhién, cay tréng khong phat trién & mot nhiét do, d6 4m c6 dinh ma c6 mot khoang
sinh truong riéng (Vi du cai be c6 nhi¢t do sinh trudng tr 150C -220C, do am khong
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khi tir 80%-90%). Vi vy, dé tiét kiém chi phi, ta c6 thé chon nhitng module cam bién
do nhiét d6 tich hop ca do d6 am khong khi gia ré trén thi truong voi sai sb tuy khong
nhoé nhung van c6 thé dap tng duoc gia tri do xé dich trong 1 khoang du dé nguoi
dung c6 thé du doan c6 nam trong khoang sinh trudng cia cy trong hay 13 khong.

- Ngoai ra module cam bién nhiét 4o, d6 am khéng khi rat d& 1y dir liéu théng qua
giao tiép 1 wire (giao tiép digital 1 day truyén dit liéu duy nhat). Bo tién xur Iy tin hiéu
tich hop trong cam bién giup c6 duoc dit liéu chinh xac ma khong phai qua bat ky
tinh toan ndo, tao diéu kién dé khdi diéu khién trung tdm thu nhan va xu 1y.

- C6 rat nhiéu module c6 thé do duge ca nhiét d6 va do 4m khong khi hién nay trén
thi trudng voi di cac mire gia va cac chirc nang bd sung nhu : Cam bién do nhiét do
va do am AM2305, Aqara, SHT31-D, DHT11, DHT22,.. Trong d6 dong cam bién
DHT la loai gia ré thong dung nhét v6i vira dii chirc nang ¢ thé dap tng, vira st dung
ngudn chung véi ca hé thng.

=> Chon mudule cam bién do nhiét d9, @ Am khong khi DHT11.

Temperat'ure & Humidity .

Module DHT11 Module SHT31-D | Module AM2305 Agara
Hinh 2.6 M6t s& module do nhiét 4, d6 Am khong khi trén thi truong
Thong so ky thuit :
+ Ngudn: 3 ->5 VDC.
+ Dong st dung: 2.5mA max (khi truyén dir liéu).
+ Do t6t & d6 4m: 20-80% RH véi sai s 5%.
+ Do t6t & nhiét d9: 0-50°C sai s +2°C.
+ Tan s6 ldy mau toi da: 1Hz (1 gidy 1 lan).
+ Kich thudc: 15mm x 12mm x 5.5mm.
+ 4 chan, khoang cach chan 0.1".

2.2.2.4. Khoi hién thi
- B¢ hién thi céc gia tri nhu nhié¢t d§, A6 am do dugc tir cam bién mot cach don gian

nhat, ta ding man hinh LCD lién két v6i khdi diéu khién trung tAm. C6 nhiéu loai
LCD trén thi trudng voi chat luong hién thi va kich thude khac nhau nhu : Text LCD
(Chi c6 thé hién thi cac ki tir), Graphic LCD (Viét tit 13 GLCD, c6 thé bét tit ting
diém anh trén man, nhd d6 c¢6 thé hién thi cac hinh anh don gian), GLCD mau (Hay

con goi 14 LCD TFT, c6 thé hién thi hinh anh c6 mau). V&i nhu cau hién thi cac gia
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tri nhiét do, do am va trang thai cia ching dudi dang ki tu, ta chi can chon man hinh
Text LCD 20x4 véi kich thude vira da st dung.

CNY RNB Preset; 20

B
=

b LS g Lastcount 20pieces  GutolD

TEXT LCD 20x4 GLCD GLCD mau
Hinh 2.7. Cac loai man hinh LCD thong dung.

Thong so ky thuit :

+ Dién 4p hoat dong: 5V

+ Hién thi t6i da 20 ki tu trén 4 dong.

+ Chir den nén xanh la.

+ Kich thudce: 98 x 60 x 13.5 mm

2.2.2.5. Thiét bi ngoai vi
* Pong co bom :
- Vi yéu cau md hinh san pham c6 kich thugc nho, ding nguon 12V, ta c6 thé chon
dong co bom cé cong suat va thiét ké nho dé phi hop vai kinh té. Véi nhimg dong
co nay, luu lugng nudc bom dugc trong mot don vi thoi gian thuong it, nhung ta co
thé diéu chinh cho pht hop vai nhu cau ting loai cay trong bang viéc tang giam thoi
gian bom nudc qua phan lap trinh.
- Nhitng dong co bom nudéc sir dung ngudn 12V hién nay pho bién nhu : Céc loai
may bom nudc khong choi than (JT-750, 800LH,..), c4c loai may bom nudc phun
swong (hang Sinleader,..), cac loai may bom nuéc 1 chiéu cong suat nho (R385,..).
Vi cac yéu cau trén, nhém da chon loai bom thong dung, gia ca phai ching nhung
van dap tng day du cac chiic nang, d6 13 dong co bom 12V R385.

Pong co bom 12V R385 May bom nwdc mini chéi than JT-750 Maiy bom phun swong hang SinLeader

Hinh 2.8. Céc loai may bom cong suit nhod
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Thong s6 ky thuit :
+ Cong sut : 3W.
+ Pién ap dau vao : 12VDC.
+ Dong dién tiéu thy : 200mA.
+ Luu lugng bom : 1,8 lit/Phut.
+ Ap suit nuée : 0,3 Mpa.

* Pén :
- Pé tiét kiém tai nguyén, ta chon lya nhimng loai dén dung chung ngudn véi may
bom nhung van phai dam bao kha niang chiéu sang va téa nhiét tot. Nhitng loai dén
12V thuong c6 cong suat nho, nhung ta c6 thé tao hé théng chiéu sang véi nhiéu
dén két hop trong khong gian kha kin, luc nay nhuoc diém duoc cai thién.
C6 nhiéu dén sir dung ngudn 12V trén thi trudng nhu dén soi dot véi kha ning toa
nhiét tt, dén LED it toa nhiét hon nhung tiét kiém nang luong hon. Tuy nhién nhom
da chon loai dén LED mini ctia hing 12V véi do bén cao, toa nhiét va chiéu sang
t6t hon dén LED binh thuong, néu két hop nhiéu bong dén lai voi nhau thi phu hop

dé suo1 am cho vuon rau mini.

Dén si dot 12V Dén LED 12V thong thwong bén LED mini Ikea
Hinh 2.9 Céc loai dén 12V pho bién
Théng s6 ky thuit :
+ Ngudn sir dung : 12VDC.
+ D¢ sang : 80 lumen.
+ Cong suat : 1.1 W nhung d6 sang tuong duong 15W
+ Tuoi tho : 20.000 gio.
+ Kich thudce : 32x144 mm

*Heé thong rém cat nang.
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Hé théng rém cit ning bao gdm 1 motor giam tdc va 2 cong tat hanh trinh, véi thiét

ké nho gon sao cho phu hop voi yéu cau mo hinh san pham

Hinh 2.10: motor giam tdc
Thong so6:
e Dién ap hoat dong:3V~ 9V DC (Hoat dong tot nhat tir 6 - 8V)
e Momen xoan cyc dai: 800gf cm min 1:48 (3V)
Tbc d6 khong tai: 125 Vong/ 1 Phat (3V) - (V6i banh 66mm: 26m/1p)

Hinh 2.11 Cong tit hanh trinh
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2.3 So dé nguyén Iy hoat déng ciia hé thong

Hinh 2.12. So d6 nguyén 1y tong quat

Nguyén 1y hoat dong tong quat :
+ Ngudn 5V va 12V cung cap ning luong cho ESP8266, cac module cam bién, mach
diéu khién str dung Relay, dén, quat, bom, va rém hoat dong.
+ Module DHT11, Module cam bién do am dat thu dugc cac thong sd d6 Am, nhiét
d6 khong khi va 6 am dat cta vuon cdy, gii dén ESP8266 xur 1y va hién thi 1én App
va man hinh LCD ciing véi trang thai cua cac thong sd. Ta ¢6 dung dién thoai truy
cap vao dia chi IP Webserver ctia ESP8266 dé kiém tra, dong thoi ciing c6 thé diéu
khién cac thiét bi dén, bom hay hé théng rém trén Webserver. Mdi tuong tac trén
WebServer s& giri mot tin hiéu twong ng voi nd vé khdi diéu khién trung tim, nho
d6 ESP8266 c6 thé hiéu va thue hién cac cau 1énh phu hop véi cac twong tac do, gitp
hé théng hoat dong theo cac thao tac trén webserver.
+ Ngoai ra cac tin hi€u tir cac module cam bién, s& dugc thu nhan dugc guri vé Arduino
Nano dé xir Iy, va tir aduino Nano c6 thé ty dong xuat cac tin hiéu t6i bom, rém, quat
va dén dé ching hoat dong.

2.4. Két luan chuong
- Trong chuong nay, ta bat dau di vao chi tiét qua trinh hinh thanh nén hé théng, giéi
thiéu cac chirc ning cua san pham cudi cing, rdi tir chirc ning mong mudn ta hinh
thanh nén cac khdi chirc ning, sau d6 lya chon phan ctng phu hop cho céac khdi, néu
& nguyén 1y hoat dong cua ca hé thong bao gébm cac khdi chirc ning lién két véi
nhau.
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CHUONG 3: THI CONG HE THONG
Gi6i thi¢u

Sau thoi gian nghién ciu, nhém da hoan thién dugc san pham va dap tng yéu cau
dua ra. Cac khdi chtc ning hoat dong ding va dong bd véi nhau. San pham nay s&
gitip ta tudi cay tu dong theo gio dat trude ciing nhu ¢ thé didu khién thu cong cac
thiét bi ngoai vi bang nut nhan, giao dién WebServer hay 1a qua App dién thoai. Ngoai
ra con co thé giam sat thdng qua mang hinh LCD trén than san pham, trén App thdng
qua dién thoai nguoi dung.

Hinh 3.1 Phan ctng hoan thién ciia san pham
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3.1 Phan cieng
Mach in dwgc vé trén phan mém proteus:

41 Suua

8
8
»
8

Hinh 3.2. So ¢6 mach Layout
3.2 Phan mém
3.2.1 Cai dat phan mém va lap trinh trén ESP8266
Muon lap trinh trén ESP8266, truéc tién can thuc hién cac budéc sau: [21]

- Tai va cai dit phin mém Arduino IDE

]
File Edit Sketch Tools Help

QO HEH

sketch_decl13a

up () {

|1 // put your setup code here, to run once:
1

void losp() {
// put your main code here, to run repeatedly:

}

Hinh 3.3 Giao dién phan mém Arduino
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- Cai dat Driver cho ESP8266 :

+ Dé mdy tinh va board ESP8266 giao tiép duoc véi nhau, cin phai cai driver trude
tién.
- Cai dat ESP8266 trén Arduino

+ Budc 1 : Mé cua sd Preferences tir Arduino IDE. Vao File — Preferences
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+O

Open Recent >
Sketchbook >
Examples >
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Ctrl+P

I Preferences Ctrl+ Comma |

Quit Ctrl+Q

Hinh 3.4. Giao dién chon Preferences
+ Budc 2 @ Tai “Additional Board Manager URLSs”
Nhap : http://arduino.esp8266.com/stable/package _esp8266com_index.json
R6i nhan OK.
Luwu y: Néu ban di c6 URL cuia board ESP32, ban c6 thé thém cac URL bang dau
phay nhu sau:
https://dl.espressif.com/dl/package _esp32_index.json,
http://arduino.esp8266.com/stable/package_esp8266com_index.json
+ Tiép theo vao Tools > Board > Boards Manager...

File Edit Sketc Help
" Y-3:1
o =l N

Auto Format Ctri+T
o g’
Archive Sketch
sketch_Jul03t Fix Encoding & Reload

void Manage Libranies... Ctri+ Shift+|
Serial Monitor Ctri+Shift+-M

C un once:

// Serial Plotter Ctrl+Shift+L to run once

ESP32 Sketch Data Upload
3 } ESP8266 Sketch Data Upload
WiFi101 / WiFININA Firmware Updater

¢ <71 A [_Board: Arduino/Genuino Uno- | 1 Boards Manager... I
Port: "COMS" ;
/7 e
et Board Info Arduino AVR Board

Hinh 3.5 Vao Boards Manager trén phan mém Arduino.
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Sau khi chuong trinh tim kiém xong, ban kéo xudng dué6i va nhip vao ESP8266 by
ESP8266 Community, click vao Install. Chd phan mém ty dong download va cai

dat trong vai giay.

@ Boards Manager X

-~
Industrumo SAMD Boards (32-bits ARM Cortex-M0+)
by Industruino
Boards included in this package:
Industruino D21G.
Online Help
Mors [nfo
espB8266
by ESP8266 Community varsior{
Boards Included In this package
Generic ESP8266 Module, Generic ESP8285 Module, ESPDuino (ESP-13 Module), Adafruit Feather HUZZAH ESPB2E6, Invent One,
XinaBox CWO01, ESPresso Lite 1.0, ESPrasso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0
(ESP-12E Module), Olimex MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SparkFun Blynk
Board, SweetPea ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, WeMos D1
R1, ESPino (ESP-12 Madule), ThaiEasyElec's ESPino, Wiflnfo, Arduino, 4D Systems gend loD Range, Digistump Osk. WiFiduino,
Amperka WIFi Slot, Seeed Wio Link, ESPectro Core, Schirmilabs Eduinoc WIFi, ITEAD Sonoff, DOIT ESP-Mx DevKit (ESP8285).
More Info

v

Close

Hinh 3.6 Pham mém ESP8266 by ESP8266 Community
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3.2.2 Tién hanh lap trinh
3.2.2.1 Lwu dd thuat toan cia hé théng

!

Khoi tao
DHT11

!

Khéi tao wifi
esp8266 va cam bién

|

\ 4

delay
Két ndi
App
delay

Poc gia tri
nhiét do,
do am

Giri gié tri nhiét do
d6 am lén Blynk

Nt nhén trén

Blynk app

Gtri dit liu diéu
khién dong thiét bi
ngoai vi

Gui dit liéu diéu khién
bat thiét bi ngoai vi

<

Hinh 3.7. So db tong quat thuat toan
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Nguyén ly hoat dong :
+ Dau tién ta khdi tao cac phan cing va thu vién cua chung dé c6 thé tién hanh 1ap
trinh.
+ Cac gia tri thong s6 canh bao dugc khoi tao dé lam gi61 han so sanh cho ham so
sanh canh bdo, cac trang thai bom, dén, quat, va rém canh béo gitp ta quan li va kiém
soat dé dang hon.
+ Sau khi khoi tao xong cac phén co ban, chuong trinh s€ thuc hién mot loat cac
chuong trinh con véi cac chirc nang khac nhau :
- Ham két nbi Wifi va duy tri voi Blink giup hé théng két ndi Wifi va duy tri hoat
dong trén Blink mot cach lién tuc.
- Ham doc cam bién gitp ta c6 dugc cac thong sd cam bién cua hé thong.
+ Ham kiém tra ntt bAm chtra cac ham con diéu khién dén. Khi nut duoc nhén, cac
ham nay gitp bat tat dén, bom, rém, quat va cap nhat cac bién trang thai.
+ Twong tu ham nat bam, ham kiém tra twong tac véi Blink nhan cac dir liéu tir Blink
khi c6 tuong tac trén d6, kiém tra va thuc hién cac chuong trinh con dé bat tit dén,
bom, rém, quat va cap nhat cac bién trang thai twong thich véi hanh dong.
+ Ham hién thi LCD léy cac thong s6 doc duoc tir ham doc cam bién, thoi gian tur
ham doc thoi gian thyc, xtr 1i va hién thi 1én man hinh LCD.
+ Sau khi hién thi cac théng sé doc tir cam bién, vi diéu khién s& kich cac thiét bi
ngoai vi hoat dong, sao cho phu hop véi diéu kién moi trudng minh tao ra tuong trng
+ Qua trinh d6 s€ duoc lap di lap lai lién tuc
3.2.2.2. Lap trinh cho khéi App

So d6 thuit toan tong quat :
!

Giao dién App

1

Ham cap nhét théng
s8 cadm bién

‘ G dir ligu khi nh&n nat ‘

digu khi&n

!
Hinh 3.8. So d6 téng quét thuat toan khdi App
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- Nguyén ly hoat dong :
+ Str dung ngdn ngit C két hop voi cau tric phan mém Xamarin dé xay dung nén 1 app
theo ddi va diéu khién cac théng s6 cam bién bang ty dong hoic thi cong
+ Ham c4p nhat thong s6 cam bién : Dua vao viée cac thong sb cam bién, cac trang thai
canh bao, trang thai bat tat dén, bom, quat, rém dugc luu trén co sé dir licu dam may
Firebase , ham nay iy thong tin tir day roi hién thi 1én giao dién app lién tuc.
+ Mudn viée twong tac trén App song song v6i hé thong, ta 4p dung ham kiém tra nut
nhén, kiém tra va xt li khi c6 twong tac trén App
o Gtri dir liéu khi nhan nat diéu khién : Khi ta nhan cac nat diéu khién, ham nay tao ra
cac dudi bo sung vao dia chi IP va giri dén ESP8266, nho cac dudi ndy, ESP8266 s&
phan lap trinh

3.2.3 Thi cdong App va hé thong loT

3.2.3.1 Tim hiéu vé Xamarin trong lap trinh mobile.

Xamarin 1a mot cong ty phan mém duoc thanh 1ap vao nam 2011. Gan day vao nim
2016, n6 da dugc Microsoft mua lai. Xamarin cung cip cho nha phat trién cc cong cu
c6 thé gitp ho xdy dung cac ing dung di dong da nén tang. Cac tng dung co thé cé tat
ca céac tinh niang gdc va ciing co thé chia sé co s mi chung cung lac. Theo théng ké cua
Xamarin, hon 15000 cong ty dua vao cac cong cu cua ho.
Céc cong cu Xamarin c6 san deé tai xuéng véi Visual Studio va ban c¢6 thé truc tiép tao
cac ung dung Android, i0S va Windows tir chinh Visual Studio. Hau hét cac ma phd
bién dugc viét béng C#. Vi vay, ban khong can phai hoc Java, Objective-C hodc Swift
dé xay dung Gmg dung néu ban da biét C#. Néu ban 1a nguoi méi bat dau, thi viée di
theo con duong Xamarin thay vi qué trinh hoc tap théng thudng thuc su c6 thé day ban

phat trién tmg dung cho nhiéu hon mét nén tang.[22]

Hinh 3.9 Logo App Xamarin
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3.2.3.2 Uu diém

Kha ning tai st dung nhiéu chd: Xamarin thiét ké app cho moi nén tang thong
qua viéc st dung ngon nglr C# cung vdi framework. Vi vay ma 90% code chtrc
ning cta nd c6 thé st dung duogc trén Android va 10S.

Tiét kiém: V6i kha ning tai st dung néi trén, Xamarin giup tiét kiém mot luong
thoi gian va chi phi dang ké dé c6 thé phat trién Gmg dung cho ca hai nén tang
phd bién 1a TOS va Android.

Hiéu suit gﬁn nhu native: Hiéu suit ctia Xamarin luén duoc cai thién lién tuc dé
hoan thanh tiéu chuan cta lap trinh native dong thoi cung cap thém giai phap dé
nguoi dung theo doi va thir hoat dong ctia ung dung.

Hb tro phan ctng: Xamarin 1a giai phap gitip cho cac chirc ning cia Gng dung
dat dén trinh d6 native — level, 1am viéc vé6i cac tinh ning da nén tang thong qua
APIs hoic plugin va loai trir cac van dé twong thich phan cing,

Nhiéu thu vién: Xamarin cung cip cho nguoi dung hang ngan charts, themes,
biéu d6, Ul controls tuy chinh va cac tinh ndng manh mé chi véi mot click chudt.
Trai nghiém hoan hao: Coder c6 thé dé dang xay dung duoc cac chuong trinh
don gian trén cac nén tang Android, IOS va Windows ma khong can phai c6 qua

nhiéu kién thtrc chuyén nganh.

3.2.3.3 Nhuoc diém

H tro cham cac update: Xamarin s& mat mot khoang thoi gian nhét dinh dé
thue hién cac thay ddi va thém plugins méi khi I0S hodc Android cap nhat phién
ban moi.

Gi6i han truy cip: Vi Xamarin, cdc nha phat trién chi truy cap va sir dung dugc
mot component duy nhit dwgc Xamarin cung cap.

App chim va tén dung hrong: Cac (mg dung Xamarin niang hon va 1én hon
nhiéu so v&i cac tng dung Native. Cang nhiéu API duoc st dung thi cang nhiéu
Iuu trit bi chiém.

Ban quyén chi phi kha cao: Chi phi ban quyén danh cho céc lap trinh vién cua
cong nghé Xamarin co gia khoang 999$ dé c6 thé thiét ké duoc mot tmg dung

ban hang hoan chinh. So v61 cac cong ngh¢ khac thi muc gid nay cao hon nhiéu.

3.2.4. Cai dat Xamarin.Android trén Windows:

Bude 1: Tai tap tin cai dat Xamarin theo duong linh sau:

http://www.xamarin.com/Download

Xuat hién mang hinh yéu cau tai Visual Studio, ban dién thong tin dugc yéu cau va

chon “IT agree to the Tems & Conditions” sau d6 chon “ Download Now: [23]
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Download Visual Studio.

Nice! You are

have Wisual Studio instalied

Hinh 3.10 Minh hoa tai tap tin Xamarin
Chu y: Chon “I already have Visual Studio Installed” néu may ctia ban da cai sin
Visual Studio, nguoc lai Visual Studio Community Edition sé& dugc tai hodc Xamarin
cho Visual Studio sé dugc tai va s€ dugc cai dat thong qua viéc cai dat Xamarin.
Buwéc 2: Chay tap tin di duoc tai vé& ¢ budce 1 dé cai dit Xamarin. [23]
Bwdre 2.1: Xamarin license

Chon” I agree to license tems” nhan “next”.

€ Hamarin Installer —_ >

Xamarin License Agreement

Read and accept this license in order to proceed with the installation

MAMARIN SOFTWARE LICENSE TERMS

MAMARIN FOR VISUAL STUDIO

These license terms are an agreement between Xamarin Inc. and you. They apply to the software named
‘abowve and to any services or updates for the software, except to the extent those have different terms.

BY USING THE SOFTWARE, YOU ACCEPT THESE TERMS. IF YOU DO NOT ACCEPT THEM, DO NOT USE
THE SOFTWARE.

1. INSTALLATION AND USE RIGHTS. One user may use copies of the software to develop and test their
applications.

2. DISTRIBUTABLE CODE.

a. Right to Use and Distribute.

+ Definition. "Distributable Code™ means the object code form of the files listed on the REDIST list
located at http:/ /xmn.io/ redists.

»  Distribution in Your Applications. You may copy and distribute the object code form of the
nNistrihutahle Code anhe and solely as nart of vour annlicatinns that vou dewvalon usina the £

B4 | accept the terms of the license agreement

< Back Cancel

Hinh 3.11 Xamarin License

Buéc 2.2 Xéc dinh cac thanh phan dugc yéu cau[23]

Chon cac thanh phan (thu vién) can stir dung dé tai vé va cai dat, sau d6 nhan “Next”
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) Xamarin Installer

Product selection

Please select products to install below

M Xamarn Workbooks Inspactor

M Remoted i0S Simulator

Back rta\,vit = Cancel
Hinh 3.12 Xac dinh cac thanh phan duogc yéu cau
Buéc 2.3: Cai dit cac thanh phan (da chon) va thay d6i vi tri cai dat (néu can), sau

do chon “next” [23]

€ Xamarin Installer

Android SDK Installation

Select the location where the Android SDK will be installed

= \Uaura-\PC 15-29\App Dda"-.Lnlc,aI"-Xamari'l"-.l\"onoFmﬁnd'nid"-.Android SDK
ChUsers\PC15-29\App Data' L ocal'Xamann\Universal \Andmoid SDK

Private copy of Android SDK instaled by Xamarin . Android

Add new :\c%)".. |

Next > Cancel

Hinh 3.13 Cai dat Android SDK
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Buée 3: Vao cai dit ciu hinh
Dé cau hinh bo cong cu Visual Studio, chon Tool -> Options -> Xamarin -> Android

settings: [23]

Options

i
¥

Teat Editer

Debugging

Performance Tools
Database Tools
Graphics Diagnostics
MuGet Package Manager
SOL Server Tools

Text Templating

Web Forms Designer

Windows Forms Degigner

Worlflow Designer

AT T T T TTTTOTTOTOT
o

Harnarin
Android Settings
05 Settings
Other

HAML Designer

=

Web Performance Test Tools

£ Java Development Kit Location A
o [-] C:\Program Files («38)\Java\jdk1.7.0_53
Android SDK Location
@ C\Users\PC15-25\AppDatahLocal\Xamarin\MonoFor&n... Change
Android NDK Location
@ C:\Program Files\Android\ndk\android-ndk-r13b

Change

Change

Emulator/Device Debugging
[[] Preserve application data/cache on device between deploys

[ Provide debug symbols for shared runtime and base class libraries

Xamarin Diagnostics

Additional Emulator Launch Arguments:

Output verbosity: rl'\.l

Hinh 3.14 C4u hinh Xamarin.Adroid
Budce 4 Kich hoat Xamarin(Activation)

Cancel

Budc nay chi ap dung khi ban duoc cap phép sir dung Xamarin va mudn tiép tuc sir dung

Xamarin.

Néu ban c6 tai khoang Professional hoic Enterpise MSDN, ding nhap vao tai khoang

Professinal hodc Enterpise MSDN s& cho phéo ban truy cap day di b san pham cia

Xamarin. Tuong ty vdy, néu ban c6 License ban quyén Visual Studio Community

Edition, ban ciing c6 thé dung Xamarin mién phi.

Budc 5. Tao mdt ing dung windows (Windows app)
Ta chon File -> New project -> Visual C# -> windown -> Blank App [23]

b Recenmt
4 Installed

a Temglates

Cross-Platform
Extensibility

“SharePaint
Siteerlight
Test

[ X
WEF

Workficra

Pame: AppT
Locatiors
Serhubstin pasree AppT

7 »

MET Frarmevsnrk 5.2 = | Sort bys | Default - 8 = telled Templates (Ciri—E; =
=CT ) =
|  Dlank Ape MUniverzal Windavis) Wisual C=

- A praject far a single-page Uniersal
—Fs - Windows Pletform spp that has no

w n =

o ! ! ‘ preclefined cantrals or layou

c
7] winaws farms appacats |
=] WrFapplication Visual C#

e
Bl corscictpplicstion Visual C=

s
B b fpp (Universal Windows 0.1) Wisual O

s
|—,J Prest App [Windows Phone] Wesual G

cx
‘__l‘_] Shared Praject Wisual £
,'5". Cless Liarary (Fartable far i0S, Android and Windows) Visual C#
-'Hc' Cless Library Wisual C=
=2l ¥

s
DM Cless Lisrary tPortabie: Weual CE T

e P L1 S Docume s Wisual Studio 2075 Propects’,

ik heve i oo palme s ind termplate

- Erowse..

[n4] Crezte directory for schutian
[ Add to Source Control

CK Cance

Hinh 3.15 Tao g dung app Xamarin
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Buéc 6: Nhap App Name va Organization Identifier -> Chon Next[23]

00 New Project

Configure your Blank Native App (iOS, Android)

28 —

Or ization Identifier: |vn.gsth

—f—r-geth.wsdemo
B vn.gsth.wsdemo

Target Platforms: Android

ios
Shared Code: (| Use Portable Class Library Li]
© Use Shared Library [
Cancel Previous

Hinh 3.16 Nhap tén app va ma dinh danh
Budce 7: Chon noi luu project tai Browse... -> Chon Create

0 e MNew Project
Configure your new Blank Native App (iOS, Android)
PREVIEW
W [Usersigiasutinhoc/Projects
B wWsDemo
: [} wsDemo.sin
Project Name: | ITERTTIT! s WSDemo
Solution Name: | WSDemo | [} wspemo.csproj
Location:  fUsers/giasutinhoc/Projects | | Browse..

Create a project directory within the solution directory.

Veersion Control: | | Use git for version control.
/| Create a .gitignere file to ignore inessential files
Xamarin Test Cloud: | | Add an automated Ul test project. Learn More

Cancel Previous 6

Hinh 3.18 chon luu trir trén Browse
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Buéc 8. Sau d6 viét code lap trinh app

VuonThangMinh Sign in

s HARAT

wonThangMinhMainPage abinRemO: object sender, EventA

System. Thre;

Xamarin.Forms;

Firebase.Databa
e Databa:

vuonThongMinh

b ient firebas
aindis = Dis0)
v Buttonl
Button2
Button3
Buttond
w2 Datal
ControlGet =
9

cauHinh()
Frane();
Binding!

ntrol &

Sign in

Release = Any CPU

2 MainPagexamlcs & X

] VuonThongMinh - gVuonThongMinh MainPage ‘abtnRemOn Clicked (object sender, EventArgs €)
Frame();
BindingSet(); ‘
brojects

Streambata()

getButton = firebase.Child("Con )
AsObservable<: >0
Subscribe(cevent
{

f (cevent.object 1= )
{
ControlGet = cevent.Object;
if (cevent.Object.Fan.Tostring()
{
Buttonl.Labelstatus
Buttonl.ButtonText =
Buttonl.ButtonColor

B Resources
ent .Object . Fan. Tostring() - M2
Buttonl.LabelStatus
Buttonl. ButtonText
Button1.ButtonColor

Buttonl.LabelStatus
Buttonl.ButtonText
Buttonl.ButtonColor =

f (cevent.oObject.Curtain
Button2.Labelstatus
Button2.ButtonText =
Button2.ButtonColor

t.Object . Curtain. Tostring()
Button2.LabelStatus

Button2.ButtonText
© No issues found

1" Add to Source Control « 4 Select Repository « Ly

Hinh 3.12 Lap trinh cac nit nhan trong app
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3.3 M6 hinh

\

da thiét ké

Hinh 3.13. San phdm hoan thién
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Smart Garden

Trang thai: Tét

Rém Nhiét do

Trang thai: Tat 25°C

Bom Do am dat

94%

Trang thai: Tat

pén Trang thai

Trang thai: Tat Troi toi

Hinh 3.14 Giao dién App trong qua trinh van hanh
3.4. Panh gia san pham
Véi muc tiéu ban dau cta dé tai 1a tao ra dugc 1 hé théng diéu khién nong nghiép

thong minh qua l0T. Trong qua trinh nghién ctru va thir nghiém, mic du gip nhidu kho
va nay sinh nhiéu van dé, nhoém da rat duoc kinh nghi¢m va dan dan hoan thién san
pham. Nhiéu phuong phap thuit toan, cho t6i cach cdu hinh phan ctng da duoc str dung
dé tao ra san pham hoan thién nht.
- H¢ théng hoat dong tuong ddi 6n dinh. Cac cam bién doc gia tri 6n dinh va c6 do chinh

xéc twong ddi cao.
- H¢ théng hoat dong tdt tiét kiém strc lao dong va do chinh x4c cao, rat tién loi cho cac

hd gia dinh dac bié¢t 1a nhitng ngudi ban ron trong cong viéc.
- Hé thong nhan biét dugc nhiét 4o, d6 4m dat hoat dong diing quy dinh.
- Tinh linh hoat trong hé thong tuong dbi cao, hé thong s& dé& dang cai dit lai theo yéu
cau cu thé cua timg mo hinh trong thyc té.
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- Phan ctng hé thdng c6 thé duge mé rong theo yéu ciu ngudi sir dung ma khong can
phai thiét ké lai toan bo hé thong.

- Bén nay, vé co ban ching em da hoan thanh ndi dung bao céo nay.

- Tuy nhién do trinh d6 va thoi gian thuc hién d6 an trong thoi gian ¢ han nén ching
em khong thé tranh khoi nhitng thiéu sét, ching em rit mong nhan dwoc sy chi bao cia
cac thiy co dé dé tai nay cua chung em dugc hoan thién hon.

- V& két qua, qua trinh thir nghiém cho cac két qua tét va dap tmg duoc yéu cau cia
nhom dé ra. Mic di van con mot s6 han ché tuy nhién nhém ciing d3 tim ra duoc nguyén
nhan va cach khic phuc.

- Thiét bi da dugc cho chay thir trong cac trudng hop cu thé vé anh sang, tang nhiét do
bang cach ho Itra va do am dat. Két qua thu duoc s& duoc trung khép voi may do thuc
té duoc cung cép. Do chinh xac ctia mach cao.

- Do tré ctia mach tir 2-3s dé qua trinh nhan 1énh tir App 10T trén dién thoai
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KET LUAN VA HUONG PHAT TRIEN
1. Nhén xét va danh gia

1.1. Un diém ciia hé théng

+ D3 tung dung dugc IoT tao thanh mdt san phadm nhé gon, dé tao mot md hinh nha
kinh nho trong san nha minh.

+ Céc thong s6 cam bién duge cap nhat lién tyc, hién thi khach quan trén man hinh
LCD trén san pham hoic trén giao dién WebServer, thuén tién cho ngudi sir dung quan
sat, danh gia va cho huéng giai quyét kip thoi.

+ C6 thé diéu khién hé thong tir dong hodc tir xa, tily vao nhu cau st dung ctia nguoi
dung.

+ C6 thé giam sat cac gia tri cam bién trén giao dién App IoT thong qua dién thoai.

1.2. Nhwoe diém ciia hé thong

+ Hé théng van chua dat duoc do 6n dinh cao nhat.

+ Hé thong khong c6 ché do nghi nén lugng ning lugng tiéu thu chua t6i wu nhat.

+ Céc cam bién van con sai s6 nén hé thong van chua chinh xac hoan toan.

+ Hé thong sir dung App két ndi v6i dién thoai, day 13 giai phap tam thoi, khong thiét
thyc trong tuong lai.

2. Hwéng phat trién cia dé tai

- Nang cip App doi méi hon dé phi hop véi nhip ting trudng cia hé théng vién
thong.

- Néang cip phuong thirc truyén nhan dir liéu, bé sung mot s chirc ning trén
Webserver nhu Iuu trit dit liéu, lua chon ché do tréng cay da dang hodc tao riéng mot
Website danh riéng cho hé théng chir khong can dwa vao WebServer ctia ESP8266 nira.

- Tang s6 luong cam bién, chat lugng cam bién, md rong hé thong, tng dung thanh
mot mo hinh ndng nghié¢p thong minh 16n.

3. Két luan

Pé tai: HE THONG DIEU KHIEN NONG NGHIEP THONG MINH QUA 10T tuy
khong 12 mot dé tai mai mé va ciing khong phai 1a mot dé tai 16n, nhung qua d6 da phan
anh duogc su van dung cac kién thirc 33 hoc mot cach khoa hoc, tinh than 1am viée nghiém
tac, su tim toi hoc héi, nghién clru céac kién thitc méi cta ching em, cung véi sy gitp
dd va chi day tan tinh cia GVHD Tran Hoang Vii.

- V6i muc tiéu ban dau cta d¢é tai 13 tao ra duoc 1 hé thong diéu khién nong nghiép thong
minh qua Internet. Trong qua trinh nghién ctru va thir nghiém, méc du gap nhiéu kho va

ndy sinh nhi€u van d¢, nhém da rat duoc kinh nghiém va dan dan hoan thi¢n san pham.
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- Do thoi gian lam dd 4n c6 han nén dé tai ciia nhom em con c6 mot s6 han ché, néu co
diéu kién thi tir day c6 thé phat trién thém hudng thiét ké dé mach c6 nhiéu tinh ning
hon, hiéu qua hon, t8i wu hon.
- Mach thiét ké hoat dong on dinh, lién tuc cap nhat dir li¢u doc dugc 1én man hinh LCD
va dong thoi guri dir liéu 18n trén app dién thoai. Giao dién App dién thoai sir dung don
gian, dé dang truy cap.
Nhiéu phuong phép thuat toan, cho tdi cach cAu hinh phan cimg di duoc str dung dé tao
ra san phim hoan thién nhét.
- Sau qua trinh nghién ctru, thi céng dé tai “THIET KE HE THONG DIEU KHIEN
NONG NGHIEP THONG MINH QUA IOT” nhém chiing em cin ban d3 hoan thién.

+ M0 hinh da hoat dong tot.

+ Piéu khién tét qua App.

+ Relay dong cit tai tot.

+ App c6 giao dién than thién véi nguoi dung, hién thi dugc cac thong tin can thiét

nhu céc thong s6 cam bién va cac trang thai thiét bi va c6 thé diéu chinh duogc céc

thong sb ngay trén web ma khong cin tic dong vao phan ctng.

+ Pi lap dit duoc mo hinh hé théng twong ddi hoan chinh.

+ Dé& dang quan ly co sé dit liéu trén App.
- Sau cung mot 1an nita nhém em xin chan thanh bay to 1ong biét on cua minh dbi voi
Thay Tran Hoang Vii da giup d& em hoan thanh do 4n ndy. Xin cam on sy giup d& cua

thay va cac ban trong thoi gian thuc hién d6 an.
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TAI LIEU THAM KHAO

[1] Ly thuyét co ban vé nong nghiép théng minh
- Béo cdo du 4n t6t nghiép — Giai phap nong nghiép thong minh bang cong nghé IoT —
truong cao dang FPT POLYTECHNIC
[2] Nong nghiép thong minh 1a gi ?
- https://globalcheck.com.vn/mo-hinh-nong-nghiep-thong-minh-o-viet-nam
[3] Uy, nhuoc diém cua hé thong néng nghiép thong minh.
- https://2nam.com/tin-tuc/loi-ich-cua-viec-lam-nha-kinh-trong-cay-trong-nong-
nghiep-87.html
[4] Cac loai md hinh ndng nghiép.
- https://globalcheck.com.vn/mo-hinh-nong-nghiep-thong-minh-o-viet-nam
[5] tng dung IoT trong ndng nghiép
- https://lwww.tvu.edu.vn/smart-farming-ung-dung-cong-nghe-vao-san-xuat-nong-
nghiep
[6] Vi Piéu khién 14 gi ?, thong s6 k¥ thuat cia NODEMCU ESP8266.
- https://noithatxinh.net.vn/vi-dieu-khien-la-gi/
- https://hshop.vn/products/kit-rf-thu-phat-wifi-esp8266-nodemcu
[7] Mang wifi 1a gi ?. cac thong tin tir A dén Z vé wifi.
- http://giaitrigame.net/threads/73368-Gia-mua-bo-phat-wifi.html
https://fptsolvn.com/wifi-la-gi-wifi-co-nguy-hai-den-suc-khoe-con-nguoi-hay-
khong/
https://viettelnet.com.vn/nguyen-tac-hoat-dong-cua-wifi/
[8] Cac kién thirc co ban vé web server
- https://bizflycloud.vn/tin-tuc/tat-tat-kien-thuc-co-ban-ve-web-server-ban-phai-
biet-20180515115521302.htm
[9] Kién Thirc co ban vé HTML
- https://suntech.edu.vn/bai-1-cau-truc-co-ban-cua-mot-trang-web-
html.sunpost.html
[10] Kién thirc co ban vé CSS
- https://mona.media/css-la-gi/
[11] Kién thirc co ban vé JavaScript
- https://cunghocweb.com/docs/javascript/bai-1-javascript-la-gi/
[12] Tim hiéu vé Module Wifi ESP8266 NodeMCU
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- https://nshopvn.com/product/module-thu-phat-wifi-esp8266-nodemcu-lua-cp2102-
esp-12f-ai-thinker/
[13] Tim hiéu vé Module cam bién DHT11
- https://dientutuonglai.com/cam-bien-nhiet-do-va-do-am-dht11.html
[14] Tim hiéu vé Module cam bién d6 am dét
- https://chotroihn.vn/cam-bien-do-am-dat-dieu-khien-bom
[15] Tim hiéu vé Cam bién anh sang
- https://iotmaker.vn/cam-bien-anh-sang-quang-tro.html
[16] Tim hiéu vé Mosfet
- https://banlinhkien.com/irf3709-t0220-mosfet-nch-87a-30v-p6646654.html
[17] Tim hiéu vé Man hinh LCD 20x4.
- https://linhkien888.vn/man-hinh-lcd-2004-5v-xanh-la
[18] Tim hiéu vé Led
- https://thegioidienco.vn/den-led-12v.html
[19] Tim hiéu vé Quat
- https://caka.vn/quat-tan-nhiet-12vdc-8x8x2-5
[20] Tim hiéu vé Arduino Nano
- https://lwww.dientudat.com/arduino-nano
[21] Cai dit phan mém va lap trinh trén ESP8266
- https://dientuviet.com/huong-dan-lap-trinh-esp8266-nodemcu/
[22] Tim hiéu vé Xamarin, wu va nhugc diém.
- https://dotnettipoftheday.org/dich-vu-lap-trinh-app-mobile-da-nen-tang-
xamarin/?fbclid=IwAR1Niflh84gQ3FUatmsag5LVV5DglAFVEBfefjaadEN2jJIn-
dRXal-cdCAk
- https://viblo.asia/p/tim-hieu-ve-xamarin-trong-lap-trinh-mobile-
ORNZgwXN50n?fbclid=IwAR3TdobW3s31hN8-
Kbox4McYBbIXtVELVAeWS8KkNIEcTAx-6CUgrhh5hFk
[23] Cai dat Xamarin.Android trén Windows:
- https://csc.edu.vn/lap-trinh-di-dong/tin-tuc/tin-cong-nghe-Itdd/lap-trinh-xamarin-
cho-nguoi-moi-bat-dau-804
- https://giasutinhoc.vn/lap-trinh/lap-trinh-da-nen-tang-voi-xamarin/web-service-
trong-lap-trinh-da-nen-tang-voi-xamarin-bai-4-2/
[24] Cac loai cdy trong va diéu kién thich hogp cho cay trong phat trién
- https://dinhphong.com.vn/ky-thuat-trong-dua-leo/
- https://vi.farm.tomathouse.com/baklazhan/kak-chasto-polivat.html
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- https://sieuthiphanthuoc.org/ky-thuat-trong-va-cham-soc-cay-ot-ngot-cho-nang-suat-
chat-luong-cao/

- https://longduonggtec.com/Cach-trong-dua-hau-trong-nha-kinh

- https://sieuthiphanthuoc.org/ky-thuat-trong-va-cham-soc-cay-xa-lach/
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PHU LUC

#include <DHT.h>
#include <LiquidCrystal_12C.h>  //include thu vién
#include "KhaiBao.h"
DHT dht(DHTPIN, DHTTYPE);
LiquidCrystal _12C lcd(0x27, 16, 2);
void setup() {

Serial.begin(74880); // Khdi tao cong serial

dht.begin();

lcd.init();

Icd.backlight();

Icd.clear();

for(inti=4;i<=8;i++) {

pinMode(i, OUTPUT);
}

}
void loop() {

AppControl();
ControlCurtain();
ControlFan();
ControlLamp();
ControlPump();
UpData();
LCD();

}

void LCD() {
Icd.setCursor(0, 0); lcd.print("H1:");
Icd.setCursor(3, 0);
if (Humidityl < 100) lcd.print(" ");
if (Humidity1 < 10) lcd.print(" ");
Icd.print(Humidity1);
Icd.print("%");
Icd.setCursor(8, 0); lcd.print("T:");
Icd.setCursor(11, 0);
if (dht.readTemperature() < 10) Icd.print(" ");
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Icd.print(Temp);
Icd.print("*C");

Icd.setCursor(0, 1); lcd.print("H2:");
Icd.setCursor(3, 1);

if (Humidity2() < 100) lcd.print("™);
if (Humidity2() < 10) lcd.print(" *);
Icd.print(Humidity2());
Icd.print("%");

Icd.setCursor(8, 1); lcd.print("L:");
Icd.setCursor(11, 1);

if (Light == 1) lcd.print("Sang™);
else lcd.print("Toi *);

void UpData() { /[ ctr update data guri sang nodemcu
Temp = dht.readTemperature();
Humidityl = dht.readHumidity();
if (cbLDR > 300) Light =1;
else Light = 0;
if (millis() - timer0 > 3000) {
String U ="s";
if (Humidityl < 100) U +="0";
if (Humidityl < 10) U +="0";
U += (String)Humidity1;

if (Temp <100) U +="0";
if (Temp <10) U +="0",
U += (String) Temp;

if (Humidity2() < 100) U +="0";
if (Humidity2() < 10) U +="0";
U += (String)Humidity2();

U += Light;

Serial.printin(U);

timer0 = millis();
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by
void AppControl() { //nhan 1énh diéu khién tir app

if (Serial.available()) {
String N = Serial.readStringUntil("\r");
N.trim();
if (N =="Curtain") {
if (Curtain_App==0) {
Curtain_App = 1;
timerl = millis();
// Serial.println("Rém m¢ tha cong");
¥
else {
Curtain_App =0;
// Serial.println("Rém dong thu cong");
}
}
if (N=="Fan") {
if (Fan_App ==10) {
Fan_App = 1;
timer2 = millis();
// Serial.println("Quat bat thu cong");

¥
else {
Fan_App = 0;
// Serial.println("Quat tat thi cong");
¥
ky

if (N=="Lamp") {
if (Lamp_App==0){
Lamp_App =1;
timer3 = millis();
//" Serial.printin("Dén bat thu cong");
}
else {
Lamp_App =0;
/" Serial.println("Dén tit thi cong");
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}
}
if (N =="Pump"”) {
if (Pump_App==0){
Pump_App = 1;
timer4 = millis();
/I Serial.printin("Bom bat thua cong™);

}

else {
Pump_App =0;
/I Serial.printin("Bom tit thu cong");

}

}
}
}

void ControlCurtain() { // ctr diéu khién rém
if (Curtain_App==1){
if (millis() - timerl < 60000) {
digitalWrite(inA, 1); digitalWrite(inB, 0);
by
else Curtain_App = 0;
by
else {
Temp = dht.readTemperature();
lastCurtain = Curtain;
if (dht.readTemperature() > TEMP_SET) {
Curtain = 1;
digitalWrite(inA, 1); digitalWrite(inB, 0);

b
else {

Curtain = 0;

digitalWrite(inA, 0); digitalWrite(inB, 1);
b

if (lastCurtain - Curtain !'= 0) Serial.printin(*"c" + (String)Curtain);
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}

}
void ControlLamp() {

if (Lamp_App==1){
if (millis() - timer3 < 60000) {
digitalWrite(Lamp_pin, 1);
}
else Lamp_App =0;
}
else {
lastLamp = Lamp;
if (cbLDR < LIGHT _SET) {
delay(50);
}
if (cbLDR < LIGHT _SET) {
delay(50); if (cbLDR < LIGHT_SET) {

Lamp =1,
digitalWrite(Lamp_pin, 1);
¥
ky
else {
Lamp = 0;
digitalWrite(Lamp_pin, 0);
ky
if (lastLamp - Lamp !=0) Serial.printIn("I'" + (String)Lamp);
¥
¥

void ControlPump() {
if (Pump_App==1){
if (millis() - timer4 < 60000) {
digitalWrite(Pump_pin, 1);
}
else Pump_App =0;
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}

else {
lastPump = Pump;
if (Humidity2() < HUMIDITY?2_SET) {

delay(50);
if (Humidity2() < HUMIDITY2_SET) {
Pump =1,
digitalWrite(Pump_pin, 1);
}
}
else {
Pump =0;
digital Write(Pump_pin, 0);
}
if (lastPump - Pump != 0) Serial.printin(*p" + (String)Pump);
}
}

void ControlFan() {
if (Fan_App==1){
if (millis() - timer2 < 60000) {
digitalWrite(Fan_pin, 1);

by

else Fan_App = 0;
by
else {

lastFan = Fan;

if (dht.readHumidity() > HUMIDITY1_SET) {
// Serial.println("Béat tu dong");
Fan=1;
digitalWrite(Fan_pin, 1);
b
else {
Fan =0;
digitalWrite(Fan_pin, 0);
/" Serial.println("Tat tu dong");
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}
if (lastFan - Fan !=0) Serial.printIn("f" + (String)Fan);
}
}
int Humidity2() {  // quy d6i tin hi¢u analog thanh %
inta = (1023 - cbDat) / 4;
if (a>100) {
a = 100;
}

return a;

¥
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