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LOI CAM ON
Thue té khong c6 su thanh cdng nao ma khong 6 su hd trg, giup d& du it
hay nhiéu, du truc tiép hay gian tiép ciia moi ngudi xung quanh. Trong qua trinh
lam d6 an tot nghiép em nhan dugc su giup d& nhiét tinh cua giang vién huéng
dan. Em xin cam on thdy Luu Hoang — ngudi di tan tinh huéng dan, gitp d&
cho em trong khi lya chon dé tai cling nhu trong qué trinh thuc hién dé tai nay.
Khi thuc hién d6 an cling da xay ra nhiéu khoé khin, thiéu sét nhung duoc sy hd

trg va gop y cia Thay nén ban than em da hoan thanh duoc do 4n.

Trong sudt thoi gian dugc theo hoc tai truong Pai Hoc Ba Ria Viing Tau,
em d3 nhan dugc nhiéu sy quan tdm va gitp d& tir thdy co va ban bé. Cam on
t61 hiéu truéng cing cac quy thay ¢ truong Pai Hoc Ba Ria — Viing Tau da hd
trg tan tinh vé trang thiét bi, phﬁn mém, co s& vat chit tao diéu kién hoan thanh
dd an. Véi long biét on sdu sic, em xin giri 101 cam on téi quy thay ¢, nhiing
ngudi da truyén lai cho em réat nhiéu kinh nghiém va kién thirc quy bau, nhiing
su giup d& Ay da tiép thém dong luc cho em vitng budc trén con dudng minh d3
chon. Va dic biét 1a thiy, cd khoa Pién - Pién tir da truyén dat kién thirc, kinh

nghiém ciing nhu tao nhitng diéu kién t6t nhat dé nhom em hoan thanh dé tai.

Xin cam on cac ban cung khoéa, cung khoa da dong vién, khich 1¢, ing ho

v€ nhiéu mat goép phan lam nén sy hoan thién cua do an nay.

Cam on truong Pai Hoc Ba Ria Viing Tau! Em Xin chan thanh cdm on!

Nguwoi thuc hién de tai
Nguyén Nhdt Tién
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LOI MO DAU

Thé ky 21 1a thoi dai ciia cong nghé, khi nhitng thiét bi thong minh xut
hién va lan toa khap noi. Smart phone, Smart Tivi khong con 14 xa la véi cude
song hién dai ctia con ngudi. Khong chi thoa min nhimg nhu cau co ban,
nhirng thiét bi smart con mang dén nhirng ti¢n ich vuot trdi, khi ching cé thé
tur dong hodc tir xa diéu khién cac chtrc ning khac mot cach chinh xéc, thuan
tién va hiéu qua.

Vi su tién bo cta cong nghé thong tin va vién thong, viée st dung nha
thong minh trd thanh mot phong cach séng khong thé thiéu trong thoi dai hién
dai. Nha thong minh 12 mot hé théng lién két nhiéu thiét bi dién tir théng qua
mang internet hoic di dong, cho phép nguoi dung c6 thé tu dong hodc tir xa
diéu khién cac thiét bi trong nha theo y mudn ctia minh. Théng qua viéc ny,
nguoi dung co thé tan dung nhiéu loi ich, chrflng han nhu tiét kiém nang luong,

tang cuong an ninh, cai thién chat luong cudc song.

Tuy nhién, dé thuc hién ¥ tudng nha théng minh, c6 rat nhiéu phuong phap
khac nhau, phy thudc vao nén tang céng nghé ma ngudi dung st dung.
Trong d6 an nay toi sé gidi thiéu mot giai phap diéu khién va giam sat ngoi
nha thong minh qua internet va Smartphone. Giai phép nay co tinh kha thi
cao vai co ché hoat dong chic chin va 6n dinh dé tao nén tang cho mot hé
théng thong minh ap dung vao thyc té. Dir liéu va cac thong sb thiét bi cta
nha théng minh duoc gui 1én website va phan mém giao dién dé bao dam
co ché an ninh, an toan va tu dong. D0 4n cua toi co dé tai 1a "THIET KE,
THI CONG MO HINH NHA THONG MINH ". Muc tiéu cta d6 an 1a thiét
ké va ché tao mot mo hinh nha thong minh véi cac chirc nang co ban nhu
bat tat den, quat, ctra s0, coi bo dong; diéu khién tir xa thong qua ung dung
trén dién thoai hoic may tinh; theo ddi cac thdng sé méi truong nhu nhiét

do, do am,... P06 an cua t61 1a mot gidi phdp don gidn va hiéu qua cho vige
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xay dung nha théng minh véi chi phi thap va kha ning linh hoat cao.

Em xin bay t6 1ong biét on sau sic dén cac thiy co trong khoa di day dd va
huéng dan em dé em c6 thé thue hién duoc dé tai nghién ctru ndy. Pac biét
em xin giri 101 cam on chan thanh dén gido vién huéng dan ThS. Luu Hoéang
d3 tan tdm hd trg, dong gdp ¥ kién cho em. Do thoi gian va kién thic c6 gidi
han, dé tai ciia em chic chin s& con nhiéu thiéu sot, em rit mong nhan dugc

su gop ¥, chinh stra cta thay co dé co thé hoan thién hon.

12
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1.1

CHUONG I: TONG QUAN

bat van de

Trong nhimg nim gan day cung v6i sy phat trién ctia nén kinh té,
thu nhap doi séng ctia ngudi dan duoc nang 1én cing véi d6 14 su gia ting
chong mat ctua ) luong nha ctra, chung cu, hay vo s6 cac kiéu can ho.
Trong d6 vuot trdi Ién 1a cac kiéu hé théng nha thong minh c6 tich hop

nhiéu churc nang khéc.

Trong khi do, so sanh v1 mot ngodi nha thong minh, mdt ngdi nha
khong tich hop hé thong thong minh c6 thé ¢6 nhiing khuyét diém. Pau
tién, viéc kiém soat cac thiét bi dién trong nha can phai duoc thyc hién
thu cong biang tay hoic phai di chuyén dén timg thiét bi dé diéu khién,
lam tbn thoi gian va cong suc. Bén canh do, céac thiét bi dién trong nha
khong duoc kiém soét theo cach thong minh c6 thé tiéu thu nhiéu ning
luong hon so véi khi dugc lap trinh dé hoat dong theo cac thoi gian khac

nhau trong ngay.

Ngoai ra, viéc khong c6 hé thdng giam sat va bao dong khi xay ra
su ¢d nhu chay no, dot nhap hoac khoi doc co thé gay nguy hiém cho
nguoi st dung. Hon nita, viée kiém soat cac thiét bi giai tri nhu 4m thanh,
4anh sang va video khong duoc tién loi va dé dang nhu trong mot ngdi nha
thong minh. Cubi cing, viéc khong c6 hé thong thiét ké nha théng minh

c6 thé lam cho khong gian song trd nén kho nhin va thiéu tham my.

13
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Hinh 1.1 M6 hinh tong quat nha thong minh.

Tom lai, mot ngdi nha khong tich hop hé thdng thong minh co thé
khong tién lgi, ti€u thu nang lugng cao, khong an toan va khong cé tinh
giai tri va tham my, trong khi mot ngdi nha thong minh lai cung cip nhiéu

tién ich va tiét ki€ém?2

1.2 Muc tiéu dé tai

- Nghién ctru két ndi thu thap thong tin dit liéu mua, ga, nhiét do,... tir

cac cam bién.

- Nghién ctiru man hinh led LCD va phuong thire hién thi thong tin.

14
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- Nghién ctru dya trén kién thtre da hoc nhu: K¥ thuat $0, k¥ thuéat cam

bién, linh kién dién tur....

- Ty hoc thém céc kién thic vé 1ap trinh Arduino Uno R3, ESP32,
ESP8266...

- Xay dung mé hinh hoan chinh dé hién thi cic thong tin tir cam bién,

diéu khién céc thiét bi trong hé théng

1.3 Noi dung nghién ciru

- Tim hiéu cOng dung cta ting thiét bi dién, dién tr cu thé 1a: Man hinh
hién thi LCD, ddng co servo, cam bién, ban phim 4x3, day ndi va Arduino
Uno R3, ESP32, ESP8266...
- Tim hiéu phan mém dé lap trinh cho Arduino Uno R3, ESP32,
ESP8266...: Ngon nglt Arduino, Arduino IDE
- Pua ra cac phuong an nghién ctru.
- Kiém tra, danh gia tinh (mg dung cta dé tai.

1.4 Poi twong, pham vi nghién ctru va phwong phap nghién ciru
- B6i tugng nghién ciru:
+ V& phan ctmg: Cam bién ( mua, gas, nhiét d6, dd am,...), man hinh LCD
20x4, mach giao tiép LCD2004 sang 12C, dong co servo SG90, led, quat,
relay, ban phim 4*3, day ndi va Arduino Uno R3, ESP32, ESP8266....
+ V& phan mém: Arduino IDE
- Pham vi nghién ctru: Thiét ké mach lién két cac cam bién thu thap dir
liéu dua 1én Arduino, ESP32, ESP8266..., tir d6 s& diéu khién cac thict b
va hién thi dit liéu 1én LCD ciing nhu hé théng web, app.
- Céach tiép can va phuong phap nghién ctru: Trong qué trinh thyc hién,
em da nghién ctru, tim hiéu qua sach, bao, cac tai li€u trén internet, nghién

ctru co s6 1y thuyét. Ung dung nhimg kién thtrc da hoc ¢ trudng cong thém

15
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1.5

hoc & mang nhu: tap lap trinh Arduino Uno R3, lién két input/output....
Ttr co s0 d6 c6 thé xdy dung dugc mé hinh nay qua 3 budc chinh. Thiét

ké mach diéu khién, tién hanh lap r4p mach va hoan thién mé hinh.

Y nghia khoa hoc va thuec tién ciia dé tai

% Y nghia khoa hoc:

Trudc hét, ddy 1a mot d6 4n lién quan dén linh vuc Cong nghé thong tin -
Dién tir, vi vy n6 c6 thé ap dung nhiéu cong nghé tién tién va thong minh,
cling nhu cac ky thuat thiét ké, 1ap trinh, dién tu, diéu khién va cac hé

thong nhing.

Th hai, d6 an nay mang tinh ing dung cao, n6 hudng té1 viéc tao ra mot
mo hinh nha théng minh thyc té, cho phép cac thiét bi dién tir trong nha
duogc kiém soat va hoat dong thong minh, dong thoi giam thiéu chi phi sir

dung nang lugng, tang cuong tinh an toan va thuén ti¢n cho nguoi str dung.

Thtr ba, d6 an nay co6 thé cung cap cho cac nha thi€t ké va cac nha san xuat
cac thiét bi dién tr thong minh nhitng goi1 y va kinh nghiém dé phat trién
va cai tién san pham cta minh, tir d6 cai thién chat lwong cudc song cua

con nguoi.

Cudi cung, d6 an nay c6 thé dong gop vao viéc phat trién x3a hoi thong
minh va bén viing, dic biét 1a trong bdi canh moi truong hién nay dang
phai d6i mat v6i nhitng thach thirc vé tai nguyén va méi truong, dong thoi
huéng téi muc tiéu giam thiéu tac dong cta con ngudi 1én moi trudng tu
nhién.

¢ Thuyc tién cua dé tai:

16
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Trong thoi dai hién nay, cong nghé thong minh dang ngay cang duoc tng
dung rong rii trong doi sdng, va nha thong minh 1a mot trong nhiing tmg
dung tiéu biéu cta cong nghé ndy. Viéc xay dung mdt mo hinh nha thong
minh c6 thé gitip cho cudc sdng clia con ngudi trd nén tién loi va an toan

hon.

Thuc té, hién nay trén thé gidi da co rat nhiéu hang san xuat thiét bi nha
thong minh, va sb luong ngudi sir dung cling ngay cang tang 1én. Viéc xay
dung mot moé hinh nha thong minh s& gitp ngudi sit dung hiéu rd hon vé
cach thirc hoat dong va cach diéu khién cac thiét bi dién tir trong nha thong

minh, déng thoi gitp ho tiét kiém duoc chi phi st dung ning lugng.

Pong thoi, viéc xdy dung mo hinh nha thong minh ciing gitp ngudi ta
hiéu r& hon vé cac cong nghé mai, dic biét 1a cong nghé dién tir va cong
nghé thong tin, tir d6 giup ho c6 thé 4p dung va phat trién cic san pham

cong ngh¢ thong minh khéc.

Vi vay, dé tai “Thiét ké, Thi cong mo hinh nha théng minh” 1a mot dé tai
rat can thiét va co tinh thyc tién cao, nd dong gop vao viéc nghién ciru va
tmg dung cong nghé théng minh, tir 46 gitp cho cudc sdng cta con nguoi

tré nén ti€n loi hon va bén virng hon.

1.6 B6 cuc

- Chuong I: Tong quan
Trinh bay, dit van dé dan nhap Iy do chon dé tai, muc tiéu, ndi dung nghién
clru, cac gioi han thong s6 va bo cuc do an.

- Chuong II: Co s 1y thuyét

17
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Trinh bay cac 1y thuyét lién quan dén van dé ma dé tai s& dung dé thyc hién
thiét ké cho dé tai.

- Chuong III: N¢i dung dé tai

Trinh bay tong quan cac yéu cau cia dé tai vé thiét ké. Trinh bay két qua
thi cong phan cing va két qua hinh anh trén man hinh hay mé phong tin
hiéu, két qua thong ké.

- Chuong IV: Két luan va phuong huéng phat trién

Trinh bay két qua dat duoc so voi muc tiéu dé ra ban dau, nhan xét va danh
gia két qua dat duoc cta dé tai nghién ciru. Hudng phat trién cta dé tai sau
nay trong qua trinh nghién ctru.

- Tai li€u tham khao

- Phuluc

18
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CHUONG II: COSO LY THUYET

2.1 GIOI THIEU VE PHAN CUNG

2.1.1  Arduino Uno R3
Arduino Uno R3 1a mot board phat trién nho gon duoc st dung phd bién trong
linh vuc dién tir va 1ap trinh. N6 duoc phat trién boi hang Arduino LLC va sir

dung chip ATmega328P.

Arduino Uno R3 ¢6 céc tinh nang nhu: 14 chan input/output k¥ thuat sb, trong
d6 6 chan c6 thé duoc str dung nhu chain PWM; 6 chan input analog; cong két
nbi USB cho phép lap trinh va nap chuong trinh tir may tinh; dén LED béo tin

hiéu; niut nhan dé reset board.

Arduino Uno R3 dugc str dung rong rai trong cac du an di¢n tir va 13p trinh, tu
cac du an don gian nhu tao dén LED nhap nhay dén cac du an phirc tap hon nhu
tao robot hoac cac hé théng tu dong hoa. Arduino Uno R3 ciling dugc st dung
trong gido duc va dao tao dé giup sinh vién va hoc sinh hiéu rd hon vé linh vuc

dién tr va 1ap trinh.

Vi viéc str dung mot moi truong 14p trinh dé sir dung va mién phi nhu Arduino
IDE, viéc 1ap trinh cho Arduino Uno R3 tr¢ nén don gian hon bao gio hét. Do
d6, Arduino Uno R3 12 mot board phat trién dugc yéu thich va sir dung rong rai

trong cong dong lap trinh vién va nhimng nguodi dam mé dién tir.
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Hinh 2.1 So @6 Arduino Uno R3
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<> Théng s6 ky thuit:
Wi didu khién Atmega328P
Bién ap hoat ddng v
Bign ap cip (hoat ddng tét) T-12V
Bi&n ap cip (gidi han) G—12%

Chan IO digital

14 ( c6 6 chan xudt xung PWM)

Chan Input analog & (A0 —AL)
Déng digén mdi chan 11O 20 mA,
Déng dién chan 3.3V S50 mA

32 kB (Atmega328F) — trong d6 0.5 kB ddng

Bd nho Flash cho bootloader.
SRAM 2 kB (Atmega328P)
EEFRCM 1 kB (Atmega328P)

Téc d5 xung nhip

16 MHz

Kich thuwdre

63 6 x 53 4 mm

Trong luong

25 g

Chirc nang cua cac chan trén board Arduino Uno R3:
Chan 0 (RX): Nhan dir liéu tir két nbi ngoai vao UART
Chan 1 (TX): Gui dir liéu ra ngoai UART

Chén 2-13: Diéu khién cac thiét bi nhu LED, c0i, motor, cdm bién, ...
Chan 3,5, 6,9, 10, 11: C6 thé sir dung ché d6 PWM dé tao tin hiéu xung
vé6i tan s6 va muac d6 d6 rong khac nhau

Chan A0-AS5: Chan vao analog dé doc gia tri tin hi€u analog tir cac sensor
hogc thiét bi do

Chan Vin: Pién ap dau vao tir ngudn ngoai

Chéan 5V: bién ap ra 5V

Chéan 3.3V: bién ap ra 3.3V

Chan GND: Pat (0V) cho mach dién tt.
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2.1.2 Man hinh LCD 20x4

Man hinh LCD (Liquid Crystal Display) 1a mot loai man hinh hién thi
duoc sir dung phd bién trong cac thiét bi dién tir, nhu may tinh, dién thoai, may

anh, may choi game va cac hé thong nhing.

Man hinh LCD duoc tao ra bfmg cach sir dung cac 16p vat liéu dan dién va dan
anh sang, goi 1a 16p tinh thé 10ng, duoc chira trong hai 16p kinh. Khi mét tin hiéu
dién duoc &p dung vao mot 16p tinh thé long, n6 thay ddi hudng cia anh sang

khi di qua 16p do, tao ra hinh anh trén man hinh.

Man hinh LCD thudng dugc st dung dé hién thi cac thong tin vin ban va hinh
anh don gian. Mot s6 man hinh LCD ciing duogc thiét ké dé hién thi d6 hoa va

video.

MAARRRARALRLLER DS

. EFiSpy
120 LED

Hinh 2.2 Man hinh LCD
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Trong cac du an dién tir va 1ap trinh, man hinh LCD thuong duoc st dung dé
hién thi cac thong tin vé trang thai ctia hé thng, cac gia tri do ludong tir cac cam
bién, va cac thong bao va 1énh diéu khién tir ngudi st dung. Man hinh LCD c¢6
nhiéu loai va kich thudc khac nhau dé pht hop véi cac nhu cau cta cac dy an

khac nhau.

Tuy nhién, diém yéu ciia man hinh LCD 1a kha ning hién thi mau sic va d6 phan
giai thap hon so véi cac loai man hinh khac nhu OLED hay LED, va man hinh
LCD khong thé duoc sir dung trong cc Gmg dung yéu cau toc do va do phan giai

cao.
Thong s6 ki thuat caa LCD 20x4:

- Dién ap: 5V

- Ngd giao tiép: 16 chan

- Mau sic: xanh 14 hodc xanh duong

- Module hd tro giao tiép véi vi diéu khién: LCD 12C

2.1.3 Mach giao tiép LCD 12C
Mach giao tiép LCD I2C (Inter-Integrated Circuit) 1a mot mach mé rong

duoc sir dung dé két ndéi man hinh LCD véi vi diéu khién Arduino thong qua
giao tiép 12C. Giao tiép 12C 1a mot giao thirc truyén thong hai chiéu dya trén
duong dan hai day (SCL va SDA) dé truyén tai dit liéu giira cac thiét bi dién tu.
Mach giao tiép LCD I2C gitp giam s6 luong chan két ndi gitra man hinh LCD
va vi diéu khién Arduino, gitip cho viéc két ndi tré nén don gian hon va giam toi
da cac 151 két nbi. Mach giao tiép LCD I2C ciing cung cip cac diéu khién don

gian dé hién thi dir liéu 1én man hinh LCD, bao gém diéu khién hién thi, diéu
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khién con trd, di€u khién cai dat va cau hinh cac tham s6 khac nhu d6 sang, do

tuong phan va do phan giai.

St dung mach giao tiép LCD I2C ciing giup t6i uvu hoa tai nguyén cua vi diéu
khién Arduino, giam thiéu viéc str dung nhiéu chan két ndi va giam do tré trong
qua trinh truyén tai dir 1iéu. Do do, mach giao tiép LCD I12C 1a mot Iva chon phé

bién cho céc du 4n dién tir va lap trinh sir dung man hinh LCD.

Hinh 2.3 Mach 12C

2.1.4 Cam bién mua
Cam bién mua la moét loai cdm bién dung d€ phat hién va do lugng mua

roi xuéng. Cam bién mua thudng st dung céng nghé dua trén nguyén 1y do dién

tré hodc do tan so.

Cam bién mua bao gom modt by chuyén doi tin hiéu dé chuyén doéi tin hi¢u tur
cam bién thanh tin hi¢u di¢n thé hodc tan so, tir 46 do duoc lugng mua roi xudng.
Céc loai cam bién mua thong thuong dugc thiét ké voi dau do cam ng mua,

bao gom cac mach dién tir va cam bién lyc.
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Cam bién mua duoc sir dung rong rai trong cac tng dung lién quan dén moi
truong, dac biét 1a trong cac hé¢ théng quan trac thoi tiét, thu thap dir li€u va du
béo thoi tiét. Cam bién mua ciing dugc sir dung trong cac hé théng tudi cay tu
dong hodc hé thdng kiém soét va phat trién nong nghiép hién dai, giup cho viéc

quan ly va st dung tai nguyén nudc tré nén hiéu qua hon.

Trong cac du an di¢n tur va lap trinh, cdm bién mua dugc st dung dé do luong
mua va diéu khién céc thi€t bi khac nhu dén chiéu sang, bom tudi cay, va cac

thiét bi khac phu thudc vao thoi tiét.

Hinh 2.4 Cam bién mwa

Thong s6 ki thuit:
- Dién ap str dung: 5V

- C6 dén bao hiéu nguon va dau ra: Led bao ngudn ( Mau xanh), Led canh
bdo mua ( Mau do). LED sang 1én khi khong c6 mua dau ra cao, c6 mua,

dau ra thap LED tit.

- Hoat dong dua trén nguyén ly: Nudc roi vao board s€ tao ra moi truong

dan dién.
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- Tin hiéu d4u ra: Digital TTL (OVDC / 5VDC) va dau ra Analog A0 tra gia
tri dién 4p tuyén tinh theo luong nudc tiép xuc voi cam bién. (Co thé sir

dung truc tiép Relay, Coi cong suat nho...)

- Do nhay c6 thé dugc didu chinh théng qua chiét ap (bién tro)
2.15 Pong co servo SG90
Dong co servo SGI0 1a mdt loai dong co servo mini, dugc st dung rong
rai trong cac ung dung dién tir va robot. Pong co servo SG90 cd khdi lugng nhe,
kich thudc nho gon va chi phi thép, la lIva chon phé bién cho céac du an dién tur

va robot DIY.

Pong co servo SG90 dugc diéu khién bang tin hiéu diéu khién PWM (Pulse
Width Modulation), tin hiéu nay s& diéu chinh dong co servo SG90 quay vé vi
tri mong mudn. Piéu nay 1am cho dong co servo SG90 duoc sir dung rong rii
trong cac tng dung can kiém soat vi tri va goc quay nhu robot, may in 3D, may

bay diéu khién tir xa, cac thiét bi ting cuong thyc té do...

Hinh 2.5 Pong co servo
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Pong co servo SG90 thuong duoc sir dung dé diéu khién chuyén dong cua cac
bd phan trong robot nhu dong co, canh tay, chan, khop ndi va céc thiét bi khac.
N6 cling duoc st dung dé diéu khién cac thiét bi tai vi tri cu thé hodc gbc quay

cu thé.

Pong co servo SGI0 c6 do chinh xac cao, toc do quay nhanh va tai trong dap
ung tdt. N6 co thé hoat dong & dién ap thép, tir 4,8V dén 6V, diéu nay khién cho
n6 phu hop véi nhiéu tng dung khac nhau va dé dang tich hop véi céc loai vi

diéu khién khac nhau.

Théng s6 ky thuat:

bi¢n ap hoat dong: 4.8-5VDC

Téc do: 0.12 sec/ 60 deg (4.8VDC)

Luc kéo: 1.6 Kg.cm

Kich thudce: 21x12x22mm

Trong luong: 9g.

2.1.6  Cam bién khi gas MQ2
Cam bién khi gas MQ-2 la mdt loai cam bién khi duoc st dung dé phat hién su

hién dién ctia cac khi nhu khi CO, khi LPG, khi butan, khi propane, khi metan,
khi hydro, va céc khi khac.

Cam bién MQ-2 hoat dong bang cach sir dung nguyén ly twong tac giita cac khi
va céac chat hoat dong trén bé mit cua céc tin hiéu dién trd. Khi khi duoc phat
hién, no s& tuong tac véi cac chat hoat dong trén bé mat ciia cam bién va thay

doi tré khang cia n6. Sau d6, mdt tin hiéu dién s€ duogc tao ra va diéu khién boi
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mot bo vi xir Iy dé phan tich dit liéu va canh bao ngudi ding vé muc do nguy

hiém cua khi.

Cam bién MQ-2 thudng dugc sir dung trong cac hé thong bao dong khi, hé thong
giam sat an ninh, hé thong quan 1y chat luong khong khi trong nha, hé théng

canh bao chay, hé thdng diéu khién dén va cac thiét bi thong minh khac.

Hinh 2.6 Cam bién gas MQ?2

Théng s6 ky thuit:
- Nguén hoat dong: 5V

- Loai dir li€u: Analog

- Pham vi phat hi¢n rong

- Tbe @6 phan hoi nhanh va do nhay cao
- Mach don gian

- On dinh khi str dung trong thoi gian dai
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2.1.7 Kit ESP8266
ESP8266 1a mot module Wi-Fi da nang dugc phat trién boi Espressif Systems.

N6 cung cap cho nguoi ding kha nang két ndi Internet thong qua mot mang Wi-
Fi, ciing nhu cho phép 1ap trinh thiét bi IoT (Internet of Things) va cac tng dung

nha théng minh.

Module ESP8266 duoc tich hop san chip Wi-Fi, b xur Iy, bo nhé va cac thanh
phﬁn khac trén mot board nho gon. N6 co thé hoat dong dudi dang mdt diém

truy cap Wi-Fi, mdt thiét bi két ndi mang (station mode) hodac mat ché d6 két

hop cua ca hai.
®
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Hinh 2.7 So d6 chan cia ESP8266

Vi gia thanh thap va kha nang lap trinh da ning, module ESP8266 di trd thanh

mot lua chon phd bién cho cac tmg dung IoT va nha théng minh. N6 ciing c6 thé
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dugc s dung dé thue hién cac chic nang nhu kiém soat thiét b thong qua mang

Wi-Fi, thu thap dit liéu tir cic cam bién, va truyén dir liéu 1én Internet.

Module ESP8266 dugc hd tro bdi mot cong déng l6n ctia cac nha phat trién,
dam bao rang nguoi dung c6 thé tim thay cac tai liéu hudng dan va cac thu vién

ma ngudn ma dé lap trinh va tiy chinh module ctia minh mét cach dé dang.

2.1.8  Cam bién DHT11
DHT11 13 mdt cam bién do d6 4m va nhiét d6 trong khong khi. N6 13 mot cam

bién gia ré va don gian dugc st dung rong rai trong cac ing dung nha thong

minh va loT.

Cam bién DHT11 hoat dong bﬁng cach do su thay ddi dién tro cua chat luong
khong khi. Pién tré cuia khong khi thay ddi tiry thude vao do am va nhiét do, va
DHT11 st dung su thay doi nay dé do d6 am va nhiét do.

DHT11 ¢6 ba chan: VCC, GND va OUT. Chan VCC dugc két nbi véi nguon
cap 3-5V, chan GND duoc két ndi véi dat, va chan OUT duoc két ndi voi mot
chan diéu khién dé doc gid tri do dugc. Dir liéu dugc truyén qua chan OUT duéi

dang tin hiéu k¥ thuat s6.

Voo Out IEC GND Vee Out GND
(3.3V) (3.3V)
Hinh 2.8 So' @0 chan cia DHT11
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Cam bién DHT11 c6 d6 chinh xac twong d6i thap so véi cac cam bién do d6 4m
va nhiét d6 khac. Tuy nhién, véi gia thanh thap va tinh don gian, DHT11 van
duoc sir dung rong rai trong cac tmg dung nha thong minh va IoT, nhat 1a khi do

chinh x4c khong phai 1a yéu t6 quan trong.
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3.1

CHUONG III: NOI DUNG PE TAI

GIOI THIEU

Dua trén tai liéu tham khao va gido trinh, giang vién huéng dan di tao co

hoi cho ban than em nghién ctru vé dé tai. Sau mdt khoang thoi gian tim hiéu,

mac du kién thuc cua ban than con nhiéu han ché, em da c6 gang tim hiéu

nhi€u nhat trong kha ndng cua minh, cung v&1 d6 em da tmg dung cac kién

thirc dé 1am ra mé hinh thuc té dé giup moi ngudi thay dugc thanh qua cia

em. M6 hinh thiét ké phai dép img duogc cac yéu cau:

M¢ cira bang mat khau

Hé théng thong bao nhiét do, do am.

Hé théng bdo mua va ro ri khi Gas ty dong canh bao vé dién thoai.
Heé thdng diéu hoa, dén, quat tu dong.

Hé thong diéu khién tir xa qua giao dién Web va app dién thoai

MO CUA B{&NG
MAT KHAU
DANG NHAP DEN, QUAT,
AO HE THONG PIEU HOA TU
PIEUKHIEN | PONG

BAO CHAY, RO
RIKHI GAS

Hinh 3.1 Cac chirc nang st dung
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3.2

TINH TOAN VA THIET KE

321  So d6 khoi

Khéi cam bién

$

Arduino tong
hop va xurly Khi chip
tin hiéu tir cam - .
' hanh

bién(Khoi xi
1y).

Router
Wifi

Hinh 3.2 So d6 khoi

a) Khoi cam bién:

Cam bién nhiét do: tin hiéu dau ra 1a tin hiéu tuong tu.
Cam bién d6 Am: tin hiéu dau ra 12 tin hiéu sd.

Cam bién mua: tin hiéu dau ra 13 tin hiéu sd.

Cam bién khi gas: tin hi¢u dau ra 1a tin hiéu sé.

Cam bién héng ngoai: tin hiéu dau ra 12 tin hiéu sb
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b) bKhéi xir 1y:
e Arduino Uno R3.
e ESP8266
e ESP8266Mod
¢) Router wifi
d) Khoi chdp hanh:
e (lrara vao.
e Den, quat.
e (o1 bao dong.
e LCD.
3.2.2 So d6 két cu

Tt mot ngdi nha thong thuong, chung em Iya chon thiét ké ra mot mo hinh
co ban danh cho 1 gia dinh v&i 2 ngudi 6, véi thiét ké gom:
e 1 phong khach
e | phong ngu
e 1 khu bép - nha in
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e 1 nha vé sinh

Phong ngu Nhaan - Khu bep

WC

Phong khach

Hinh 3.3 So’ d6 két cAu ngdi nha théng minh
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3.2.3 Giao tiép ESP8266 chuin UART

Chuan giao tiép UART 1a viét tit cua Universal Asynchronous
Receiver/Transmitter. Day khong phai 12 mot giao thirc truyén thong nhu SPI va
12C, ma la mot mach vat 1y trong vi diéu khién hozc mot IC doc 1ap. Muyc dich
chinh caa UART Ia truyén va nhan dix liéu ndi tiép. Mot trong nhimg diéu tét
nhat vé UART la n6 chi sir dung hai day dé truyén dit liéu gitra cac thiét bi.
Trong giao tiép UART, hai UART truyén thong truc tiép véi nhau. UART truyén
tai chuyén doi dit liéu song song tir mot thiét bi diéu khién nhu CPU thanh dang
ndi tiép, truyén tai nd theo dang ndi tiép dén UART nhan, sau d6 chuyén doi dir
lidu ndi tiép tré lai thanh da liéu song song cho thiét bi nhan. Chi can hai day dé
truyén di liéu giira hai UART. Dit liéu chay tir chan Tx cia UART truyén tai
dén chan Rx cia UART nhan.
UARTS truyén tai di liéu khong dong bo, c6 nghia 1a khong cé tin hiéu dong ho
dé aéng bd hoa dau ra cua cac bit tir UART truyén tai dén viéc ldy mau céc bit
boi UART nhan. Thay vi tin hiéu dong ho, UART truyén tai thém cac bit bat
dau va két thac vao goi dit liéu duoc chuyén. Cac bit ndy xac dinh phan dau va
cudi cua goi dir liéu @& UART nhan biét khi ndo bat dau doc cac bit.

3.24 Cac dic tinh k¥ thuat ciia chuian RS-232 theo tiéu

chuin TIA/EIA-232-F nhur sau:

S6 luong day st dung 2
9600, 19200, 38400, 57600, 115200, 230400,

Téc do truyén
460800, 921600, 1000000, 1500000

Phuong phap truyén Bét dong bo
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Truyén ndi tiép hay song .
Noi tiép
song?

S6 luong thiét bichutéida 1

S6 luong thiét bi t6 toi da 1

Cac toc do truyén dit liéu thdng dung trong cong ndi tiép 1a; 9600, 19200, 38400,
7600, 115200, 230400, 460800, 921600, 1000000, 1500000

3.2.5 Cac mirc dién 4p cia dwong truyén:

Mrc dién 4p cua tiéu chuan UART c6 thé khéac nhau tly thudc vao thiét bi va
C4C YU cau cua tng dung cu thé. Tuy nhién, trong cac tmg dung nhling va vi xu

ly, UART thuong duoc st dung véi mie dién ap logic 0V va 3.3V hoac 5V.

Trong mot so thiét bi, dic biét 1a cac thiét bi di dong va cac tmg dung tiét kiém
nang lugng, mire dién ap logic 1.8V hodc 2.5V ¢d thé duoc sir dung. Tuy nhién,

cac muc dién ap nay khong phd bién nhu mire dién 4p 3.3V va 5V.

Ngoai ra, cac tiéu chuan UART c6 thé dinh nghia c4c yéu cau khéac vé mirc dién
ap, chang han nhu d6 chinh x4c murc dién ap, dién &p t6i thicu va tbi da, hodc do
chénh 1éch tin hiéu. Do d6, khi sir dung UART trong tmg dung cu thé, can xem
xét k§ cac dic tinh k¥ thuat cua tiéu chuan UART va c4c yéu cau cua thiét bi dé

dam bao do tin cay va dong bo trong truyén dit liéu.
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TRANSMITTING it par RECEIVING
. ty .
UART b;StOp/ bit Start UART

A

i 6 1 01 1 0 0 1 0 0

3.2.6 So d0 chan cong két ndi

So d6 chan cong két néi UART thuong khac nhau tiy thudc vao loai vi xt 1y
hoic thiét bi dién tir cu thé. Tuy nhién, cac chan co ban trong giao dién UART

bao gom:

1. TX (Transmit): Chan truyén di liéu tir thiét bi giri (VD: vi xtr Iy) toi thiét
bi nhan (VD: module giao tiép wifi).

2. RX (Receive): Chan nhan dit liéu tir thiét bi nhan (VD: module giao tiép
wifi) t6i thiét bi giri (VD: vi xtt Iy).

3. GND (Ground): Chan dat, duogc sir dung dé tao dia chi chung cho céc tin

hi€u truyén.

Ngoai c4c chan co ban nay, mot so cong UART c6 thé cung cap thém cac chirc

nang nhu:
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4. RTS (Ready to Send): Chan diéu khién truyén tin hiéu tir thiét bi gui t6i
thiét bi nhan.

5. CTS (Clear to Send): Chan diéu khién truyén tin hiéu tir thiét bj nhan téi
thiét bi giri.

6. DTR (Data Terminal Ready): Chan diéu khién s& bat khi thiét bi gui da
san sang dé truyén dit liéu.

7. DSR (Data Set Ready): Chan diéu khién s& bat khi thiét bi nhan di sin

sang dé nhan di liéu.

Ixl X2

Rxl = < L flc‘__;r.é'

GND GND
LT T
D, d D, d

Equipement 1 Equipement 2
RX RX
X X
GND GND
3.2.7 Truyén dir liéu:

1. UART truyén nhén dit liéu song song tir bus dir liéu.
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3. Toan bo goi dugc gui ndi tiép tir UART truyén dén UART nhén. UART nhén

ldy miu dudng dit liéu & tbc do truyén duoc dinh cu hinh trude.

Transmitting Receiving

- ———— b
- O
e ------

-l -
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4. UART nhan loai bo bit start, bit chan 1¢ va bit stop khoi khung dit liéu.

Recelving UART

5. UART nhan chuyén dbi dit liéu nbi tiép tro lai thanh song song va chuyén nd
dén bus dit liéu ¢ dau nhan.
Racelving

UART
Data Bus

3.2.8 Giao tiép chuén I12C

12C (Inter-Integrated Circuit) 1a mot giao thirc truyén thdng ndi tiép dong bo, da
chu/da t& (controller/target), chuyén mach gdi, don cudi duoc phat minh vao
nam 1982 boi Philips Semiconductors. N6 duoc sir dung rong rai dé két ndi cac
IC ngoai Vi toc d6 thap voi bo xir ly va vi diéu khién trong giao tiép ngan khoang
cach, trong bo mach. Nhiéu d6i thu canh tranh, nhu Siemens, NEC, Texas
Instruments, STMicroelectronics, Motorola, Nordic Semiconductor va Intersil
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d3 gi6i thiéu cac san pham 12C twong thich voi thi trudng ké tir gitta nhitng nim
1990.
12C két hop céc tinh niang t6t nhat ciia SPI va UART. Véi 12C, ban c0 thé két
ndi nhiéu thiét bi t& véi mot thiét bi chu (gidng nhu SPI) va ban c6 thé ¢é nhiéu
thiét bi chu diéu khién mot hodc nhiéu thiét bi té. Piéu nay rat hiru ich khi ban
mudn ¢4 nhiéu hon mét vi diéu khién ghi dit liéu vao mot thé nhd duy nhét hoic
hién thi van ban 1én mot LCD duy nhat. Giéng nhu giao tiép UART, 12C chi str
dung hai day dé truyén dir liéu giita cac thiét bi: SDA (Serial Data) - Day cho
thiét bi chu va thiét bi t& dé giri va nhan dir liéu. SCL (Serial Clock) - Day mang
tin hiéu dong h.
Véi 12C, dit liéu dugc truyén trong cac tin nhan. CAc tin nhian dugc chia thanh
cac khung dir liéu. Mdi tin nhan c6 mot khung dia chi chira dia chi nhi phan cta
thiét bi t& va mot hoac nhiéu khung dir liéu chira dit lidu duoc truyén. Tin nhan
cling bao gom céc diéu kién bat dau va két thic, bit doc/ghi va bit ACK/NACK
gitra mdi khung dit liéu.
3.2.9 Giri dir liéu dén thiét bi Slave

Trinh tu hoat dong sau day dién ra khi mot thiét bi Master giri dit liéu dén mot
thiét bi Slave cu thé thong qua bus 12C:

- Thiét bi Master giri diéu kién bat ddu dén tat ca cac thiét bi Slave

- Thiét bi Master gtri 7 bit dja chi cta thiét bi Slave ma thiét bi Master muén

giao tiép cung vai bit Read/Write
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Slave 1

‘m

Slave 1

« M M

Address:
0110000
g— LU,
Master Slave 2
< S Address:
1001000
SE— Sg_ﬂ_l—l_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_,

Slave 3

L

(G I I 0 AR

- MGi thiét bi Slave so sénh dija chi dugc giri tir thiét bi Master dén dia chi

riéng ctia nd. Néu dia chi tring khép, thiét bi Slave gui vé mot bit ACK
bang cach kéo dudng SDA xudng thap va bit ACK / NACK duogc thiét 1ap
la “0°,. Néu dia chi tir thiét bi Master khdng khop véi dia chi riéng caa
thiét bi Slave thi duong SDA & mirc cao va bit ACK / NACK s& & miic

‘1’ (mdc dinh).

- Thiét bi Master gui hodc nhan khung dir liéu. Néu thiét bi Master muén

gui dir lidu dén thiét bi Slave, bit Read / Write 14 muc dién 4p thap. Néu

thiét bi Master dang nhan dit liéu tir thiét bi Slave, bit nay 12 muc dién ap

Cao.

43



Db &n tét nghiép DH19TD Nguyén Nhat Tién

Slave 1

001011 01

5§ ; ! >

¢ LML,

Master L Slave 2

SDA : : >

scL LML,
Slave 3

(6 C [T 1—1 [y

¢ MUTUML M Lmmm_,

- Néu khung dit liéu duoc thiét bi Slave nhan duoc thanh cong, no sé thiét

1ap bit ACK / NACK thanh <0”, bao hiéu cho thiét bi Master tiép tuc

44



Db &n tét nghiép DH19TD Nguyén Nhat Tién

Slave 1

Master Slave 2

« <

— ¢ TUuuyuyL,

Slave 3

(G S

- Sau khi tat ca dir liéu duoc giri dén thiét bi Slave, thiét bj Master giri diéu
kién dimg dé bao hiéu cho tat ca cac thiét bi Slave biét ring viéc truyén
dir liéu da két thuc.

45



Db &n tét nghiép DH19TD Nguyén Nhat Tién

Slave 1

Slave 2

Master

SDA s

S CL B

Slave 3

s T O R

Hinh duéi day thé hién toan bd cac bit dit liéu dugc gt trén dudng SDA va thiét

bi diéu khién ching khi thiét bi Master giri dit liéu dén thiét bi Slave.

Master Controls SDA Line
Slave Controls SDA Line

Device (Slave) Address (7 bits) Data Byte (8 bits)

A
f A 4 A
S A6 A5 A4 A3 A2 A1 AO 0O A D7 D6 D5 D4 D3 D2 D1 DO A P
A A A A A
START R/W=0 ACK ACK STOP

Hinh dui day thé hién toan bo cAc bit dit liéu duoc g trén dudong SDA va thiét

bi diéu khién ching khi thiét bi Master nhan dit liéu dén thiét bi Slave.
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Master Controls SDA Line
Slave Controls SDA Line

Device (Slave) Address (7 bits) Data Byte (8 bits)

S A6 A5 A4 A3 A2 A1 AO O A D7 D6 D5 D4 D3 D2 D1 DO NA P
A A A A A

START R/W=1 ACK NACK STOP

3.2.10 Cac ché dd hoat dong cina 12C

Dua vao toc do ta chia 1am 2 loai

- Ché d6 chuan (standard mode) hoat dong & téc do 100 Kbit/s.

- Ché @6 tdc @6 thap (low-speed mode) hoat dong ¢ toc d6 10 Kbit/s.
Néu chia theo quan hé chu té:

« Mot Master mot Slave.

- Mot Master nhiéu Slave.

- Nhiéu Master nhiéu Slave.
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*p

4 +—504
ClDEI{J Data
Ot ot
Data

SCL
J ClDEI{J Dataj
Qut Qut
Clack Clack Data
In In In In

Device 1 Device 2

3.3 CHUONG TRINH PIEU KHIEN
3.3.1 Hé thong cira va dén

#include <Servo.h>// Khai bao thu vién stir dung cho dong co

#include <LiquidCrystal 12C.h>  // Khai bao thu vién LCD str dung 12C
LiquidCrystal 12C 1cd(0x27, 16, 2); // 0x27 dia chi LCD, 16 cot va 2 hang
#include <Keypad.h> // Khai bao thu vién Keypad

const byte ROWS =4; // Bén hang
const byte COLS = 3; // Ba cot
char keys[ROWS][COLS] = {
{1','2','3% {4,'5,'6'}, {'7,'8,'9%, {™*,'0, ‘#}}
byte rowPins[ROWS] = {5, 4, 3, 2};
byte colPins[COLS] = {8, 7, 6};
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS,
COLYS);
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Servo myServo;

char STR[4] = {'2','0", '2', '3'}; // Cai dat mat khau tuy y
charstr[4]={""" """}

inti, j, count = 0;

const int ledPin = 10; // chan két ndi v&i LED

const int pirPin = 11; // chan két néi v6i cam bién hong ngoai

void setup() {
pinMode(ledPin, OUTPUT);,
myServo.attach(9); / Khai bao chan diéu khién dong co
led.init(); // Khai bao sir dung LCD
Icd.begin(16, 2);
Icd.backlight();
Icd.clear();
lcd.print(" Welcome Home");
delay(5000);
Icd.begin(16, 2);
Icd.backlight();
Icd.clear();

Icd.print(" Enter Password");

void loop() {

char key = keypad.getKey(); // Ky tu nhap vao s& gan cho bién Key

if (key) {
if (i < 4) {
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str[i] = key;

Icd.setCursor(i + 6, 1);

Icd.print(str[i]);

delay(1000);

Icd.setCursor(i + 6, 1);

lcd.print("*");

I++;
}
if(i==4){

count =1;
}

}

if (count==1) {

if (str[0] == STR[0] && str[1] == STR[1] && str[2] == STR[2] &&

str[3] == STRI[3]) {
Icd.clear();
Icd.print("  Correct!");
delay(3000);
digitalWrite(ledPin, HIGH);
myServo.write(180); // M¢& ctra
Icd.clear();
lcd.print("  Opened!");
1=0;
count = 0;
delay(8000); // Pgi trong 8 giay
digitalWrite(ledPin, LOW);

myServo.write(90); / Pong cura
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Icd.clear();

lcd.print(" Enter Password");
}else {

Icd.clear();

lcd.print(" Incorrect!");

delay(3000);

Icd.clear();

lcd.print(" Try Again!");

delay(3000);

Icd.clear();

Icd.print(*" Enter Password");

1=0;

count =0;

switch (key) {

case #"
Icd.clear();
myServo.write(90); /Dong cura
Icd.print("  Closed!");
delay(10000);
Icd.clear();
Icd.print(*" Enter Password");
1=0;
break;

3.3.2 Hé thong quat, dén:
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#define BLYNK_TEMPLATE_ID "TMPL6Bmyd_fit"

#define BLYNK_TEMPLATE NAME "Hé Théng Dén Quat"

#define BLYNK_AUTH_TOKEN
"gHFi3W7XPSggdnaRz50913Td0zIKZZsq"

// Khai bao cac thu vién can thiét

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

#include <DNSServer.h>

#include <ESP8266WebServer.h>

#include <WiFiManager.h> // Include the WiFiManager library
#include <ESP8266WiFi.h> // Include the Wi-Fi library

// Khai béo cac chan két ndi voi Led
#define LED1 D1

#define LED2 D2

#define LED3 D3

#define LED4 D4

#define Fanl D5

#define Fan2 D6

// Khai bao mé token cta Blynk
char auth[] = BLYNK_AUTH_TOKEN;

I/ Khai bao thong tin wifi

char ssid[] ="";

char pass[] ="";
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// Ham thiét lap
void setup()
{

// Khéi tao serial monitor véi toc do 9600 baud

Serial.begin(115200);

WiFiManager wifiManager; // Create an instance of the WiFiManager class

wifiManager.autoConnect("AutoConnectAP™); // Automatically connect to a
previously saved network

/I 1f there is no previous network, it will create an access point with the name
"AutoConnectAP"

// 'You can use any Wi-Fi device to connect to that access point and enter a new
SSID and password

Serial.printIn("Connected to WiFi"); // Print a message when connected

// Khéi tao cac chan két ndi véi Led 1a output
pinMode(LED1, OUTPUT);
pinMode(LED2, OUTPUT);
pinMode(LED3, OUTPUT);
pinMode(LED4, OUTPUT);

pinMode(Fanl1, OUTPUT);,

pinMode(Fan2, OUTPUT);

// Két néi wifi va Blynk

Blynk.begin(auth, ssid, pass);
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// Ham vong 1ap chinh

void loop()

{
// Cap nhat trang théi cua Blynk
Blynk.run();

b

// Ham diéu khién Led 1 theo nit bAm trén app Blynk
BLYNK_WRITE(V1)
{

int pinValue = param.asInt(); / Lay gia tri tir ntit bam

If (pinValue ==1) {
digitalWrite(LED1, HIGH); // Bat Led 1
}else {
digital Write(LED1, LOW); // Tat Led 1
¥
}

// Ham diéu khién Led 2 theo nut bim trén app Blynk
BLYNK_WRITE(V2)

{

int pinValue = param.asInt(); / Lay gia tri tir ntit bAm

if (pinValue ==1) {
digitalWrite(LED2, HIGH); // Bat Led 2

} else {
digitalWrite(LED2, LOW); // Tat Led 2
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// Ham diéu khién Led 3 theo nat bAm trén app Blynk
BLYNK_WRITE(V3)
{

int pinValue = param.asInt(); / Lay gia tri tir ntit bam

if (pinValue ==1) {

digitalWrite(LED3, HIGH); // Bat Led 3
} else {

digitalWrite(LED3, LOW); // Tat Led 3
}

k
// Ham diéu khién Led 4 theo nit bAm trén app Blynk

BLYNK_WRITE(V4)
{

int pinValue = param.asInt(); / Lay gia tri tir ntit bAm

iIf (pinValue ==1) {
digitalWrite(LED4, HIGH); // Bat Led 4
} else {
digitalWrite(LED4, LOW); // Tat Led 4
¥
¥

// Ham diéu khién Quat 1 theo nat bdm trén app Blynk
BLYNK_WRITE(V5)

{
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int pinValue = param.asInt(); // L4y gia tri tir nat bAm

iIf (pinValue ==1) {
digitalWrite(Fan1, HIGH); // Bat Quat 1
}else {
digitalWrite(Fan1, LOW); // Tat Quat 1
¥
b

// Ham diéu khién Quat 2 theo niit bam trén app Blynk
BLYNK_WRITE(V®6)
{

int pinValue = param.asInt(); / Lay gia tri tir ntit bam

if (pinValue ==1) {

digitalWrite(Fan2, HIGH); // Bat Quat 1
}else {

digitalWrite(Fan2, LOW); // Tat Quat 2
b

}
3.3.3 Hé thong cam bién va LCD :

#define BLYNK_TEMPLATE_ID "TMPLH7PMUMgg"
#define BLYNK_TEMPLATE_NAME "ESP8266"
#define BLYNK_AUTH_TOKEN "LgZdNCTITd6gLDn0juGptZraemHv_TII"

/1 'Your WiFi Credentials.

Il Set password to "' for open networks.

char ssid[] = "Sinh Vien"; // type your wifi name
char pass[] = "66778899"; // type your wifi password
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Il define the GPIO connected with Sensors & LEDs
#define MQ2_SENSOR A0 //A0

#define RAIN_SENSOR D5 //D1

#define DHTPIN D3 //IDHT11 Pin

#define BUZZERPIN D6

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

#include <DHT.h>

#include <Wire.h>

#include <LiquidCrystal_12C.h>

#include <DNSServer.h>

#include <ESP8266WebServer.h>

#include <WiFiManager.h> // Include the WiFiManager library#include
<ESP8266WiFi.h> // Include the Wi-Fi library

#include <WiFiManager.h> // Include the WiFiManager library
#define DHTTYPE DHT11 //DHT 11

int MQ2_SENSOR_Value = 0;

int RAIN_SENSOR_Value =0;

float humi = 0;

float temp = 0;

bool isconnected = false;

char auth[] = BLYNK_AUTH_TOKEN;
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#define VPIN_BUTTON_1 V2
#define VPIN_BUTTON_2 V8

BlynkTimer timer;

DHT dht(DHTPIN, DHTTYPE); // Initialize DHT sensor
LiquidCrystal _12C Icd(0x27, 16, 2);
void checkBlynkStatus() { / called every 2 seconds by SimpleTimer
getSensorData();
isconnected = Blynk.connected();
if (isconnected == true) {
Serial.printin("Blynk Connected");
sendSensorData();
//Serial.printin("Blynk Connected");
}

else{

Serial.printin("Blynk Not Connected");

k
¥

void getSensorData()

{
MQ2_SENSOR_Value = map(analogRead(MQ2_SENSOR), 0, 1024, 0, 100);
RAIN_SENSOR_Value = digitalRead(RAIN_SENSOR);

humi = dht.readHumidity(); // Read humidity value from DHT sensor

temp = dht.readTemperature(); / Read temperature value from DHT sensor
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if (MQ2_SENSOR_Value >50 ){
tone(BUZZERPIN, 1500, 500);

}

else if (RAIN_SENSOR_ Value ==0){
tone(BUZZERPIN, 1500, 500);

}

else{

Serial.println("Binh thuong");

¥

void sendSensorData()

{
humi = dht.readHumidity(); // Read humidity value from DHT sensor
temp = dht.readTemperature(); // Read temperature value from DHT sensor
Blynk.virtualWrite(VPIN_BUTTON_1, MQ2_SENSOR_Value);
Blynk.virtualWrite(VPIN_BUTTON_2, "No Water Detected.");

if (MQ2_SENSOR_Value >50)

{
Blynk.logEvent("gas", "Gas Detected!");
¥
else if (RAIN_SENSOR_Value ==0)
{

Blynk.logEvent("rain", "Water Detected!");
Blynk.virtualWrite(VPIN_BUTTON_2, "Water Detected!");
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Blynk.virtualWrite(\VV0, temp); // Send temperature value to Blynk app
Blynk.virtualWrite(V1, humi); // Send humidity value to Blynk app
Icd.clear();

Icd.setCursor(0, 0);

lcd.print("Temp: "),

Icd.print(temp);

lcd.print(* C");

Icd.setCursor(0, 1);

lcd.print("Humi: ™);

Icd.print(humi);

lcd.print(*" %");

delay(4000);

Icd.clear();

Icd.setCursor(0, 0);

Icd.print("MQ2: ');

Icd.print(MQ2_SENSOR_Value);

Icd.setCursor(0, 1);

if (MQ2_SENSOR_Value > 50) {
Icd.print("Gas Detected!");

}else {
Icd.print("No Gas Detected");

¥
delay(3000);

Icd.clear();
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Icd.setCursor(0, 0);

Icd.print("Rain: ");

iIf (RAIN_SENSOR Value == LOW) {
Icd.print("Detected");

}else {
Icd.print("No Rain™);

}

delay(3000);

Icd.clear();

}
void setup()

{
Serial.begin(9600);
delay(10);

/I Initialize DHT11 sensor
dht.begin();
pinMode(MQ2_SENSOR, INPUT);
pinMode(RAIN_SENSOR, INPUT);
Icd.init();

Icd.backlight();

Icd.clear();

Icd.setCursor(0, 0);

Icd.print(*  WELCOME");
Icd.setCursor(0, 1);

lcd.print(" SMART HOME");
delay(3000);

Icd.clear();

Serial.printin(\n");
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WiFiManager wifiManager; // Create an instance of the WiFiManager class

wifiManager.autoConnect("AutoConnectAP"); // Automatically connect to a
previously saved network

/[ 1f there is no previous network, it will create an access point with the name
"AutoConnectAP"

/] 'You can use any Wi-Fi device to connect to that access point and enter a new
SSID and password

Serial.printIn("Connected to WiFi"); // Print a message when connected

pinMode(MQ2_SENSOR, INPUT);

pinMode(RAIN_SENSOR, INPUT);

Icd.init();

Icd.backlight();

Icd.clear();

Icd.setCursor(0, 0);

lcd.print("  WELCOME");

Icd.setCursor(0, 1);

lcd.print("* SMART HOME");

delay(3000);

Icd.clear();
WiFi.begin(ssid, pass);
timer.setinterval(2000L, checkBlynkStatus); // check if Blynk server is
connected every 2 seconds
Blynk.config(auth);
delay(1000);

¥
void loop()
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{
Blynk.run();

timer.run();

¥
k
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3.3.4 Mo hinh hoan thién

Hinh 3.4 M6 hinh hoan thién
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o -

Hinh 3.5 M6 hinh hoan thién
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Thuc nghiém

Khi khéi dong hé théng, man hinh Icd hién thi:

Hinh 3.6 Man hinh LCD phia trong va ngoai hé thong
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Hinh 3.7 Pén quat phia trong hé thong
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Khi ngudi ding nhap dung mat khau duoc cai dit trong hé thong thi cira

mo.

Hinh 3.8 Trang thai sevor khi hé¢ thong nhin ding mat khiu

Tiép tuc ¢ phia trong, hé théng cam bién s& hoat dong va lién tuc hién thi

& LCD phia trong nha.

Hinh 3.9 Trang thai 46 am nhiét do
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Hinh 3.11 LCD bzo h¢ théng khéong ro ri khi gas
Nguoc lai, néu hé théng cam bién phat hién c6 mua hé thong s& dong thoi phat
ra tin hi€u phia co1 hu, va thong bao 1én LCD, hé théng bado dong trén di¢n thoai

hoac web.

Hinh 3.12 LCD thong bao ¢c6 mwa
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Hinh 3.13 LCD hién thi hé thong ro ri khi gas

2 ©suyn« = 2 © sk =

Hé Théng Pén Quat Hé Théng Cam Bién Hé Théng Pen Quat Hé Théng Cam Bién
23 23 23 23
2— 22— oa— pP—
Blynk Notification Blynk Notification
Hé Théng Cam Bién: Hé Théng Cam Bién:
Rain Gas
Water Detected! Gas Detected!
SHOW DEVICE SHOW DEVICE
CLOSE CLOSE

@ Ay e Ty

Devices Notifications Devices Notifications

Hinh 3.14 Canh bao mwa va khi ga trén app dién thoai
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Hé Théng Cam Bién onine
@ 2 Tién @il My organization - 6627AM

&) Add Tag
Dashboard Timeline Device Info IMetadata Actions Log

_ lLast Hour 6 Hours 1Day 1 Week 1 Month e 3 Months e Custom e
Critical — Infe Contenk Resolved AN < ]

Gas Detectad!

© Rain 10:21:38 Pivi Today

Water Detacted!

o Rain 10:20:33 P Today
Water Detected!
Hinh 3.15 Canh biao mwa va khi ga trén web

3.3.5 Piéu khién cac thiét bi trong nha qua giao dién web

Hé Th6ng Pén Ql.l@t OFfline

@ 2 Tién [ My organization - 6627AM
o Add Tag
Dashboard  Timeline  Device Info Metadata  Actions Log
Latest _ 6 Hours 1Day 1 Week 1 Month G 3 Months G Custom G
ben1 Ben?2 ben1 ben 2

Bén 3 bén4 bén3 bén4

8
8

Quat 1 Quat 2

>

v

Hinh 3.16 Giao dién web diéu khién cac thiét bi

Khi nhan nat diéu khién trén web dé bat tit cac thiét bi hay ché d, mdi nut

diéu khién da duoc dat trude 1 ki tu tuong ung, ki tu nay co ché chu dong-
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truy van (push-pull). Theo co ché nay, cac dit liéu duoc truyén tir thiét bi diéu
khién dén Blynk Server sé& duoc day (push) lién tuc theo mot chu ky thoi gian
nhat dinh. Céc dit liéu nay s& duogc luu trit tam thoi trong Blynk Server dé co
thé duoc truy cip boi cac thiét bi khac théng qua giao thirc Internet hodc
Bluetooth., tai day, ki tu nay dugc lién tuc so sanh véi céac 1€nh trong bo diéu
khién, tir d6 ki tu twong tng voi thiét bi nao duoc truyén vé bo diéu khién
quan 1y thiét bj d6 ¢ cac phong, tir d6 s& diéu khién trang thai cua thiét bi.
3.3.6 Truyén dir liéu tir cac thiét bi 1én giao dién web
Hé Théng Cam Bién oine

@ & Tién [l My organization - 6627AM

& Add Tag

Dashboard Timeline Device Info Metadata Actions Log
Latest _ 6 Hours 1 Day 1 Week 1 Month G 3 Months G Custom G
Nhigt do Do am Gas
( 34.2° 73 ‘ 18
Biéu db chat luong khéng khi Biéu do chat luong khéng khi Biéu do chat luong khong khi
® s ® b ®0cim
~— T

Hinh 3.17 Giao dién web gidm sat cac cam bién

Qua trinh truyén dir li€u trang thai cia cac thiét bj 1én web nguoc lai voil qua
trinh nhan dit li¢u ¢ trén: Khi ta sir dung cac nut véat ly dé bat tat cac thiét bi
trong nha, 1 ki tu dugc an dinh tuong Gmg cho mdi thiét bi ciing s& duoc bd
diéu khién quan 1y thiét bi d6 truyén t6i bo diéu khién trung tam, tai day, dit
liéu nay duogc truyén t6i server va qua giao thirc web s& cip nhat trang thai

cac thiét bi lai trén giao dién web diéu khién.
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3.3.7 Diéu khién cac thiét bj trong nha va truyén dir liéu tir cac

thiét bi 1én giao di¢én app dién thoai

Tuong tu nhu & web, co ché hoat dong cua hé théng van khong thay doi
nhiéu, hé thdng van dugc thyc hién thong qua co ché chii dong-truy van (push-
pull) va st dung mét giao thirc truyén thong dic biét dé dam bao tinh 6n dinh va
dang tin cay cta dir liéu. Cac thiét bi dugc két ndi véi Blynk Server ciing c6 thé

lang nghe va gtri yéu cau dé truy cap dit liéu tir cac thiét bj khac trén mang.

18:470® atll all & G
18:47 @ atll il = G
X Hé Théng Pén Quat .
X Hé Théng Cam Bién ooo
ben .P Bép Deén .P Ngu Deén WC Dben .P Khach
73.‘
18
42t
Quat P. B&p Quat P.Ngt U Uy
® Temp
45.00
41.25
37.50
3375
30.00
Live 1smin  3omin [E0J 3h 6h 12h ol
Hum
tive 15min  3omin ([EI 3h b 12n O

Hinh 3.18 Giao dién giam sat va diéu khién céc thiét bi qua app
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CHUONG IV: KET LUAN VA PHUONG HUONG PHAT TRIEN

4.1 KET QUA PAT PUQC:
- Hé théng diéu khién qua giao di¢n web va truyén nhan trang thai thiét bi da
di vao hoat dong véi cac chirc nang:
+ Bat, tit cac thiét bi nhu: dén, diéu hoa, ctra ra vao md b::ing mat khau
+ Canh bao mua, canh bao chay, ro ri khi gas
4.2 PANH GIA KET QUA:
- Uu diém:
+ Hé théng dap tng dugc cac chiic nang yéu cau
+ Giao dién web va app don gian, dé dang thao tac
+ Thuén tién hon cho nguoi sir dung quan 1y cac thiét bi trong nha khi ra
ngoai
- Nhuoc diém:
+ Déi khi dap tmg chua nhay, c6 do tré
+ Xt 1y nhidu chua 6n dinh
4.3 KET LUAN

Sau khi nghién ctru va hoan thanh dé tai, em nhan thay mo hinh da hiéu qua
dugc 80%. Trong thot gian nghién ctu va thyc hién dé tai, ban than em da
hoc héi va tim hiéu thém duogc nhiéu kién thirc méi cling nhu ciing ¢6 lai kién
thire d4 hoc gitp hoan thanh dé tai nay.

Vi day 1a dé tai hudng dén viéc gitip cho hoat dong ctia mot hé thdng cua
nha va phai hoat dong mot cach tu hanh nén phai chu trong d6 6n dinh va
chinh xac dan dén nhiéu kho khin trong qua trinh lap trinh. Pong thoi nho sy
huéng dan cla gidng vién hudng dan va céc tai liéu tham khao thi em da giai
quyét dugc twong dbi yéu cau cua dé tai.

Trong qué trinh thyc hién dé tai vé phan cing, em di tim hiéu duoc chirc
nang cta cac chan IO cta board Ardruino, Esp8266, két hop voi cac cam bién
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dé doc gia tri...Viéc két hop cac module nay lai véi nhau dé 1am viéc 6n dinh
mat nhiéu thoi gian nhung ciing hoc hoi dugce rat nhiéu trong qua trinh lam.
Tuy rang san phim da dugc hoan thanh nhung ddi véi ban than em van

nhan thay san pham con nhi€u thiéu sot, can dugc chinh stra va cai tién hon

4.4 HUONG PHAT TRIEN

Hé thong diéu khién va giam sat qua mang internet dang ngdy cang duoc
g dung rdng rii trong nhiéu linh vuc nhu an ninh, qudc phong, chin nuéi,
y té, gia dinh, trong trot,... Piéu nay cho thay sy phat trién manh mé cta cong
nghé thong tin va truyén thong. Viéc st dung kién thic hoc dugc dé tiép can
v6i cong nghé va xu hudng cua thé gidi 1a rat can thiét dé phat trién hé thong
diéu khién va giam sat qua mang internet.
Pé phat trién hé thong nay, c6 thé dé xuit mot sé huéng nhu sau:
Lap dat hé thong camera giam sat: Hé thong camera giam sat 1a mot trong
nhimg thanh phan quan trong ctia hé théng diéu khién va gidm sat qua mang
internet. V4i viée lap dit hé thdng camera giam sat, nguoi dung c6 thé quan
1y, giam sat va diéu khién cac thiét bi tir xa thong qua mang internet.
Ung dung hé théng giam sat va diéu khién trong y té, gido duc: Hé thong diéu
khién va gidm sat qua mang internet ciing c6 thé duoc ap dung trong linh vuc
y té va gido duc. Vi du, hé thdng nay c6 thé dugc sir dung dé giam sat stic
khoe ctia bénh nhan tir xa, hodc dé gido duc tu xa.
Xay dung phan mém quan 1y trén céc thiét bi di dong: Phan mém quan ly trén
cac thiét bi di dong 1a mot trong nhitng cach tién loi dé quan 1y va giam sat
hé thong tir xa. Phan mém nay c6 thé duoc thiét ké dé tu dong thong bao cho
ngudi ding vé cac diéu kién bat loi ma khong can phai truy cap vao trang
web. Ngoai ra, phan mém nay ciing c6 thé cung cip cac tinh ning quan ly

thong minh nhu thong bao 161, tiry chinh thong bdo, va hd trg twrong tic tir xa.
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Qua dé tai ndy, ta c6 thé nhan thiy rang hé thong diéu khién va giam sat qua
mang internet dang ngay cang trd nén quan trong trong cudc song hién dai.

Vi vy, viéc nghién ctru va phat trién hé thong nay 1a rat can thiét dé dap ung.
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