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LO1 CAM ON

Loi dau tién em xin duoc gui 10 cam on dén thay TS.Doan Hitu Chuc, thay
da huong dan va giup d& tan tinh em nghién ciru va hoan thanh db an tt nghiép
nay. Nhitng 161 nhan xét, gép ¥ va huéng dan cua thay da gitp em c6 dinh hudng
dung din trong qué trinh thuc hién dé tai, gitp em nhin ra duoc uu khuyét diém
cua d¢é tai va tiing budc khic phuc dé c6 duoc két qua tét nhat.

Em ciing xin cam on thay co trong khoa Pién - Bién tu dong hoa da truyén
dat cho em céc kién thuc chuyén nganh, nhiing cong nghé méi ciing nhu cach lam
viéc dé hoan thanh tét dd &n mén hoc nay.

Va cubi cing, minh xin duoc gui 101 cam on sau sic dén tat ca nhitng nguoi
ban da gitp dd, sat canh clng minh trong sudt nam dai hoc. Cam on nhiing 10i
dong vién, nhung su chia sé, hy sinh va cham so6c 16n lao tr phia gia dinh va nguoi
than vi d6 1a mot dong luc to 16n gidp con vuot qua kho khin va hoan thanh két

qua tt nhat cua dé tai nay.



LOI MO PAU

Cac quéc gia trén thé gidi dang chay dua nghién ctru va phat trién IOT rat
manh mé, kéo theo d6 nhu cau ctia con ngudi trong viéc tng dung IOT vao doi
sdng ngdy cang ting cao. Mot trong sd d6 1a diéu khién cac thiét bi ngay trong
chinh ngdi nha cta minh. Sy dam bao vé an ninh cho ngdi nha 13 mdt nhu cau thiét
yéu. D6 cling nhu mot sy yén tAm dam bao cho mdi ca nhan khi ra xa hoi 1am viéc.
Ai trong chung ta cling c6 lic voi va roi khoi nha ma quén tat thiét bi dién, may
lanh hay quén déng cura s0... Luc d6 ching ta khong tranh khoi cam giac lo lang

vé an toan cho ngdi nha minh.

H¢ théng nha thong minh véi cac tién ich vugt troi vé an ninh, tién ich, an
toan, tiét kiém... Giup thuc hién ty dong cac kich ban dugc 14p trinh san theo y
thich riéng ctia mdi gia dinh. Pong thoi chii nha con ¢ thé diéu khién, theo doi tir
xa ngdi nha ciia minh. Pem dén cho gia chu cam giac thoai mai va hai long khi
moi viéc dugc thuc hién trong tam tay.

La sinh vién khoa Dién ctia Truong Pai Hoc Quan Ly Va Cong Nghé Hai
Phong, v&i nhitng kién thirc d hoc ciing voi mong muén thiét ké mot ngdi nha tu
dong hoa dap ung nhu ciu sinh hoat hang ngay, em da chon "Internet két ndi van
vét, nha thong minh va mot so ving dung".

D6 4n gom cac ndi dung sau:

Chuong 1: Gi6i thiéu vé Internet of thing ( IOT)

Chuong 2: Tong quan vé nha thong minh

Chuong 3: Co so 1y thuyét

Chuong 4: tinh toan va thiét ké

Chuong 5:



CHUONG I:

GIOI THIEU VE INTERNET OF THING (IOT)
1.1. PINH NGHIA VE INTERNET OF THING (10T)

C6 nhiéu cach hiéu vé IoT, nhung dinh nghia dugc chap nhan
rong réi vé IoT dugc phét biéu nhu sau:

Internet két néi van vdt (Internet of things - 10T) 1a sw phat trién cua cac
dich vu Internet, khéng chi bao gém cac may tinh ma con bao gém cac hé thong
nhing két néi dén cdc doi twong vat Iy, tat ca dwoc néi vao mang internet, cho
phép céc thiét bi c6 thé tao, trao doi, phan tich di liéu va dwa ra cdc quyét dinh
Véi sy can thiép ciia con nguwoi 1a téi thiéu.

Internet két noi van vdt 1a mot kich ban cua thé giéi, khi ma mdi @6 vat, con
ngudi dugc cung cap mot dinh danh caa riéng minh, va tat ca cd kha nang truyén
tai, trao doi thong tin, dir liéu qua mang Internet ma khéng can dén su tuong tac
truc tiép gitra ngudi V6i ngudi, hay nguoi véi may tinh. IoT da phat trién tir su hoi
tu cua cong nghé khdng day, cong nghé vi co dién tir va Internet. N6i don gian, 10T
la mot tap hop céc thiét bi ¢ kha nang két ndi véi nhau, két ndi voi Internet va voi
thé giGi bén ngoai dé thuc hién mot céng viéc nao do.

Thuat ngir “Internet két ngi van vat” do Kevin Ashton dua ra vao nim 1999,
la mot phan trong bai thuyét trinh vé céc thé RFID. Kevin Ashton 1a mét nha khoa
hoc da sang 1ap ra Trung tdm Auto-ID & Hoc vién Cong nghé Massachusetts
(Massachusetts Institute of Technology — MIT) cua My, noi thiét lap céc tiéu
chuan toan cau cho RFID va mot sb loai cam bién khac. Tai thoi diém d6 (1999),
mot vat (“thing”) trong Internet két ndi van vat dugc hiéu 1a tha c6 thé do dém
duoc va ton tai trong rat nhiéu tng dung lién quan: thé RFID trong cac cong-ten-

no, cac hé thong giam sat 6 xe thong minh biét chd dd nao con tréng,...



Ciing theo Ashton, nim 2009, phat biéu: “hién nay may tinh - va do do,
Internet - gan nhu phu thudc hoan toan vao con ngudi dé chuyén tai dir liéu. Gan
nhu tat ca trong sb 50 petabyte dir liéu dang c6 trén Internet (vao thoi diém do) déu
duoc ghi lai hoac tao ra béi con ngudi chdng ta, théng qua cac cach thic nhu g6
chit, nhan nat, chup anh, quét ma vach...”, “Con ngudi chinh 1a nhan té quyét dinh
trong thé gigi Internet hién nay. Thé nhung, con ngudi lai ¢ nhiéu nhuoc diém so
véi may moc: thoi gian han ché, kha ning tap trung va do chinh xac cling & mac
thap. Piéu d6 c6 nghia 1a chiing ta khong gidi trong viéc thu thap thong tin vé thé
gidi xung, ...”.

Internet két ndi van vat c6 tiém nang thay doi thé gioi, gibng nhu cach ma
Internet da thay doi cuoc séng caa ching ta. Ngoi nha thdng minh (smart house)
VGi cac bong dén thong minh, may giat thdng minh, ta lanh théng minh,... ¢d thé
xem 13 budc dau cua loT bai ching déu cd thé dugc lién két véi nhau vazhoac lién
két vao Internet. Mot chi nhanh cia Auto-1D tai Chau Au ting néi vé IoT nhu sau:
“Chiing t6i c6 mot tam nhin rat rd rang - tao ra mot thé giéi noi ma moi thr - tur
nhitng chiéc may bay phan luc khong 16 cho dén tirng cay kim khau - déu duogc két
ndi vao Internet. Muc tiéu nay chi cd thé dat duoc khi va chi khi tat ca moi ngudi
&p dung nd & tat ca moi noi”. IoT c¢6 rat nhiéu tng dung khac nhau. Mét tng dung
loT ma hién nay ching ta hay nghe d6 1a “Thanh phé théng minh” Vi cac ngoi
nha thdng minh, tat ca céc thiét bi nhu diéu hoa, hé théng dén LED, hé thong giam
sat suc khoe, khoa thong minh va hé thong cam bién thong minh nhu nhan dang
chuyén dong, canh béo cac chat gay 6 nhidm méi truong khong khi: NOx (NO2 va
NO), SO2 , 03, CO, bui chi, bui PM10, va tong luong bui lo ling (TSP), déu duogc

két noi véi Internet va diéu khién thong minh nhu chi ra trén hinh 1.1



Quan ly cong vién, khu Giam sat moi truong Quan ly cac phuong tién
vui choi va cac khu d6 dé thi (nhiét do, dé cong cdng, quan ly nha may
thi, smart lighting am, tiéng 6n,...) théng minh, an sinh x3 hoi
va dich vu céng doéng

Cham séc sirc khée Cac irng Gido duc, thu vién, ndong
thong minh, smart grid, dung nghiép thong minh, chinh
smart energy. 10T phd thong minh

Huéng dan d6 xe qua Gidm sat mat dé luu Giadm sat méi truong
tng dung smart phone lwgng va diéu khién di dong (cdm bién dat
(smart parking) giao théng théng minh trén xe di chuyén)

Hinh1.1: mot s6 tng dung dién hinh cia 10T trong x& hoi thong minh
1.2. KHA NANG PHAT TRIEN CUA IOT TRONG THOI GIAN TOI

Cach mang cong nghiép lan thi Tu (Industry 4.0 - 14.0) duoc xay dung trén
nén tang cuoc CMCN lan thir Ba, 12 su hop nhét cac cong nghé, 1dam mo di ranh
gioi gitta cac linh vuc vat ly, k¥ thuat s6 va sinh hoc. 14.0 lam thay doi can ban
cach thirc con ngudi tao ra san pham, tir do, tao nén “cach mang” vé to chic cac
chudi san xuat-gia tri. Bé rong va chiéu sau cia nhiing thay d6i nay bao trudc su
chuyén doi manh mé cua toan bo hé thong san xuat, quan ly va quan tri caa xa hoi
loai ngudi. Véi su phat trién caa 10T, cac hé thong vat ly khéng gian 4o nay twong
tdc vai nhau va vai con nguoi theo thoi gian thuc, phuc vu con nguoi thong qua
mang Internet dich vu.

loT c6 thé tao ra mot cudc cach mang céng nghiép mai, khién ca nén kinh té

thé gidi va doi song nhan loai phai chuyén minh theo. Khéng giéng nhu cac cudc



cach mang truéc - thuong dién ra theo xu huéng phat minh méi lam mo di phat
minh cii, [oT s& tao co hoi cho tt ca cac nganh nghé déu duoc huong loi. 10T gia
ting ciing c6 nghia 1a viéc truyén tai dir liéu va giao tiép qua Internet ting 1én.
Chinh vi thé ma tit ca céc cong ty, nganh nghé déu c6 thé su dung cac dir liéu do
dé phan tich va quyét dinh chién lugc canh tranh gianh lay thanh cong cho minh
trong tuong lai. Viéc ddy manh dau tu vao IoT ciing thay d6i ca phuong thuc hoat
dong cua nén kinh té. 10T s& c6 anh huong 16n ti nén kinh té bang viéc chuyén doi
rat nhiéu doanh nghiép vao thuong mai dién ta va tao diéu kién cho viéc hinh
thanh cac moé hinh kinh doanh mai, cai thién hiéu qua va san sinh ra cac loai hinh

doanh thu méi.

Cac ky vong Trén dbc Dat t&i Trwot xudng Leo dbc Pat hiéu suit
‘ di lén dinh viang 16m di lén én dinh
Cac hoat AHng vt
ra khéi thar nghiém
Sy tang sinh tiép tyc

Bat diu phat

Bat diau sy thdi phéng sinh tidu cyre

trén cac phwong tién -
truyén théng

Nhirng cudc trién khai
nghién ciru dau tién

Vigc trién khal 1&n
manh: 20% -~ 30% cac
ong o vién dwgc
tridn khai sang taoc

Cac nha cung cip
bat diu phat sinh 16§

Phat trién cac phwong
phap ludn va cac cach
trién khal 18t nhit

Tiép tuc diu tv mao
hiém 1an thar hailba

Thé hé san pham dau
tién v&ri gia thanh cao,
cén nhiéu diéu chinh

J Duw&ri 5% cac ong cwr
vién tiém nang dugc

trién khai hoan toan Thé hy adn phim tha 3,

Cac cdng ty startup cac bd san pham

vérl sy dau twr
mao hiém

Thé hé san phém thor 2,
xudit hiégn moét 56 dich vy

Nghién coru
va phat trién

Dinh diém cua Vung lom khi

Khoi adong Pworng dbc khi cac Higu suét
= - sy thdi phéng cac Ao twoing r, s -
céng nghé céc ky vong Khana edn van dé duec lam ré on dinh
_—
Thoi gian

Ngudn: Burton, B. and Walker, M.J. 2015
Hinh 1.2: Biéu d6 HYPE CYCLE Vé cac giai doan phét trién cong nghé cua
Gartner
Trong nhitng nam vira qua, Gartner da lién tuc dua ra nhitng nghién ctu va
du doan vé sy phat trién cua cong nghé duoc goi l1a biéu d6 Hype Cycle. Hype
Cycle gom c6 nam giai doan: Khéi dong cta cong nghé; Pinh diém cua su thoi
phong vé ky vong caa cong nghé; Vung 16m khi két thic sy thoi phong; Su bt dau

leo doc di 1én khi cac van dé duoc lam rd; Phét trién on dinh. Trong d6, Gartner
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khuyén nghi nén doi dén cac giai doan chin mudi cua cdng nghé dé ung dung vao
thuc té.

Trong do6 IoT da dugc Gartner dac biét quan tdm, c6 nhirng nghién cuu va
du doan dua trén biéu d6 Hype Cycle. Trong 3 nim gan day, IoT luén nam trén
dinh cao nhat caa biéu d6, diéu d6 c6 nghia 1a n6 dang nhan duogc sy chd y 16n nhat
va phan nao dang trong trang thai bi thi phong (Hinh 2).

Xir Iy ludng su kién

Internet cua van vat

Hoc may

Cac chwong trinh quan ly théng tin doanh nghiép

Cac ky vong
Cac phian mém nhiing

‘ va an ninh hé théng
Cac mang loT dién rong

Su lién két va hdi ty ITIOT Phan tich dy
Kién tric loT Cac bang phat trién chi phi thap
Nha théng minh Q Tich hop IT/OT

loT cho dich vy khach hang

Kién triic bién loT
Cac dich vy loT
Platform loT
Hoach dinh tai

nguyén doanh nghié| Tich hop loT
trng dung loT

? Vén chuyén tir xa hang dei tin nhan

Phan tich bién
Noi dung ky thuat sé
Cac giai phap kinh doanh loT
“Vat" nhw khach hang
Kinh té théng tin
Xac thyce loT-
Ban sao ky thuit sé

Quan Iy cip phép Céng nghé van hanh

va cép quyén héi tu platform
Chiéu sang théng minh

Téap hop dir lidw/
Cac cong cy a0 hoa
Quan ly higu sudt tai san .

Cac dich vy dam may MOM/// Quan ly dir ligu

/ san pham (MDM)

Cac dich vu théng tin lién
lac M2M duoc quan ly

Tinh dén 07/2016

Khéi déng Dinh diém cua Ving 16m khi Duwong déc khi Hiéu suét
cong nghé sy thoi phong céc ao twong céc van dé én dinh
céac ky vong khéng con dwoc lam ro
Théi gian ol
$6 nam dé trién khai chinh thirc:
_ L&i thai
O Ithon 2 nam O 2dén5nam @ 5dén 10 nam A Nhiéu hon 10 nam @ truéc khi on dinh

Ngudn: Gartner 2016
Hinh 1.3: Vi tri cua loT va cac cong nghé lién quan trong biéu do Hype
Cycle cua Gartner
Trong biéu do nay, IoT ciing duoc danh gia 1a cong nghé dot pha nhat va co
nhiéu co hoi nhit trong vong 5 nam toi. Nang luc 16n nhit cua 10T 14 kha ning
bién dir liéu thanh hanh dong khéng can téi nhitng thuc thé dang gitta (nhu con

nguoi hay may maoc).



Viéc IoT diing ¢ diém cao nhat trong biéu d6 1a két qua cua rat nhiéu hoat
dong mang tinh anh huong toan cau d¢ay manh thuong hiéu IoT. Trong d6, phai ké
tdi cac sang kién va dong thai cua cac hdng cong nghé va nganh cong nghiép 16n
nhét thé gi6i tai khu vuc Bic My va chau Au.

Nhu vay, theo dy doan cua Gartner, 10T s& phat trién manh mg trong vong 5-
10 nam t&i rdi & di vao phat trién 6n dinh. Khi d6, viéc tng dung, phat trién 10T s&
mang lai nhiéu hiéu qua kinh té cho cac don vi tham gia dau tu phat trién 10T,

Sy phaét trién caa IoT dugc cang ¢b bai mot sé cong nghé lién quan. Mét sb
linh vuc cha chét bao gom: Tap hop dir lieu/Céc cong cu ao hda; Kién tric bién
mang l10T; Tich hgp 10T; Céc dich vu loT; C&c ban mach dién tir cho ngudi dung
tu phét trién c6 chi phi thap; Hoc may; Quan ly di liéu san pham. Bén canh do,
phan 2 ciling xét dén mot s6 cong nghé khac: Nén tang 1oT; Nha thong minh; Chiéu

sang théng minh.
1.3. XU THE PHAT TRIEN CUA 10T PEN NAM 2020 VA 2025

Theo Cong ty nghién ctru Rand Europe, dén nim 2020, IoT s& dem lai doanh
thu tiém nang khong 16 cho cac nganh trén thé gisi vao khoang tir 1,4 - 14,4 nghin
ty USD - tuong duong véi mic GDP cuia ca Lién minh chau Au. Khong nhiing thé,
mét bao cdo mai nhat cua Business Insider Intelligence con du bao, dén nam 2020,
nhiéu nganh kinh té co ban sé& tang cuong dau tu cho hé sinh thai 10T véi tong sd
tién dau tu cho cac giai phap IoT udc ching 6 nghin ty USD.

Trong d6, cac nha san xuat cdng nghiép ché tao sé tang 35% dau tu cho viéc
st dung cac cam bién théng minh. Nganh giao thdng sé& co hon 220 triéu xe hoi
duoc két ndi. Nganh cdng nghiép quéc phong sé chi 8,7 ty USD cho cac phuong
tién khong nguoi lai va s& c6 126 nghin robot quan su duoc Xuat xuong. San xuat
ndng nghiép s& cai dat 75 triéu thiét bi 10T, chu yéu 1a céc thiét bi cam bién duoc

dit & trong dat dé theo ddi nong d6 axit, nhiét do va cac chi sé khac dé gilp ndng



dan ting niang suat mua vu. Linh vuc co sé ha ting sé ting dau tu 133 ty USD cho
cac hé théng loT.

Ngoai ra, con nhiéu linh vuc khéc ciing ting cudong dau tu hé sinh thai loT
nhu linh vuc ban 1¢, dich vu van tai, ngan hang, y té,... Néi chung, trong vai nim
nita, 10T s& bao trim hau khap cac nganh nghé trong ba khu vuc chinh: Chinh pha,
doanh nghiép va nguoi tiéu ding, véi wdc tinh c6 24 ty thiét bi dugc két ndi
Internet va tham gia vao hé sinh théi loT.

Vi da nay, IoT s& tao ra su ting truong dang ké cho nén kinh té trén toan
cau. Theo du bao cia hang tu van Accenture (M$), néu My dau tu nhiéu hon 50%
vao cong nghé IoT dé mo rong mang ludi két ndi thi cd thé thu dugc loi nhuan téi
7,1 nghin ty USD, g6p phan nang GDP cao hon 2,3% vao nam 2030 so v&i Viéc
dau tu vao cac dy an khac. Trong khi d6, Bc cd thé dat lgi nhuan 700 ty USD va
nang mac GDP 1én t&i 1,7%; Anh c6 thé dat loi nhuan 531 ty USD va nang GDP
lén 1,8%; Trung Qudc co thé dat loi nhuan 1,8 nghin ty USD va nang GDP |én
1,3% vao nam 2030 néu dau tu vao IoT tuong tu nhu M.

Vé phat trién thi truong, thi truong IoT dat doanh thu 1.900 ty USD trong
nam 2013 va 7.100 ty USD vao nam 2020.

Pén nay, thi truong 10T van dang trong nhitng ngay dau phat trién. Vé du
bdo su phét trién cua loT trong thoi gian téi, Cisco da hinh dung gia tri kinh té
duoc tao ra bai thi truong ndy sé 1 19.000 ty USD vao nam 2020, con s6 nay bao
gom cac tac dong truc tiép va qua cit giam chi phi, ting ning suat... Do do, no
khdng chi don thuan dua trén doanh sé ban thém céc san pham va dich vu (Cisco,
2011). Theo nghién ctu cua to chic Gartner, dén nam 2020, thiét bi loT s& dat
khoang 26 ty thiét bi va san pham loT. Cac nha cung cap dich vu s& tao ra doanh
thu gia ting vuot qua 300 ty USD, chu yéu la cac dich vy, vao nam 2020. IoT sé&
mang lai gié tri kinh té toan cau trj gia 1,9 nghin ty USD théng qua ban hang vao

cac thi truong cudi cing khac nhau.



Theo béo céo cua Erricson (2015), trong nim 2020, dan s trén toan cau sé

Ién t&i 9 ty nguoi, hon 8 ty thué bao bang rong di dong va 1,5 ty ngdi nha vai

truyén hinh kg thuat s6. Trong béo cdo cua IDC vé trién vong phat trién cua loT

giai doan 2013-2020 wdc tinh vao cudi nam 2013, di c6 9,1 ty cai dit 10T - vai két

ndi IP va giao tiép ma khong can sy tuong tac cua con ngudi. IDC dy doan véi toc

d6 tang truong 1a 17,5%, dén nam 2020 thé gidi s& c6 28,1 ty két nbi.

Vé du béo cac khu vyc phat trién trén thé gisi, IDC da danh gia cho ting

khu vuc 16n trén thé gisi va cho rang, trong khi moi noi trén thé gii da bat dau

trién khai thuc hién céac giai phap 10T, khu vuc phat trién dang dan dau va sé tiép

tuc dan dudng cho su phat trién 6 at caa IoT vao ndm 2020. Pau tu vao thong tin

truyén thong va cdng nghé chac chan 1a mot trong nhitng yéu té quan trong dé phat

trién thi truong IoT trong twong lai (MIC, 2014).

2013-2020
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | .\ ~0 0,
Chéu A Thai Binh Duong | 2,8 | 36 | 44 | 54 | 64 | 76 | 89 | 101 20,1
Trung Au va Pong Au 03 03|04 /|05|06)|07]|08] 08 15,0
My La-ting 02 | 02]03|02)|04]| 04|05/ 06 17,0
Trung Dong / Chau Phi 03 | 04|04 |05|05|07]|07] 0,8 15,0
Bic My 31 | 38 |45 |52 |59 65| 70|75 13,5
Tau Au 24 | 31|37 |45 |54 63| 73|83 19,4
Tong 91 |11,4|13,7 (16,3192 | 222|252 | 28,1 17,5

Nguén IDC 2014

Bang 1.4: Su phét trién 10T caa cac khu vuc trén thé gioi




IoT dang phat trién vd ciing manh mé khi ngudi tiéu dung, doanh nghiép va
cac chinh phu nhan ra loi ich caa nén tang nay. Méi day, theo mot du bao cua
Business Insider Intelligence, 10T s& thiic day nén kinh t& mot cach manh mé trong
thoi gian téi
1.4. KET LUAN VA GOI SUY CHO VIET NAM

loT khong con 1a mot du doan, mot xu thé nita ma 1a mot cudc cach mang
phét trién va ang dung cong nghé maéi dang dién ra nhu vii bdo trén toan thé gidi,
trong vong 5-10 nim t6i s& phat trién 6n dinh, mang lai hiéu qua cao.

loT 1a mot xu thé tat yéu, thi truong 10T hién da phat trién va du kién sé& phét
trién manh mé& trong nhitng nam tiép theo. 10T ¢d tiém nang dé thay doi thé gidi
dua trén nén tang Internet. IoT di cho phép thong tin dugc chia sé va quyét dinh
duoc thuc hién ma khong can su can thiép nhiéu cia con ngudi. N6 di cho phép
tiét kiém rat Ién vé ngudn luc vat chat, thai gian va nhan luc.

Xu thé phat trién cua IoT da dugc cac to chuc, cac cong ty 16n trén thé gioi
déu khang dinh s& phat trién manh trong thoi gian téi véi khoang tir 30 ty dén 50 ty
thiét bi va dugc tng dung trong tat ca cac linh vuc ciia cudc song nhu: nha thong
minh, thanh phd théng minh, y té, néng nghiép, céng nghiép théng minh,...

loT 14 su két hop rat nhiéu thanh phan cong nghé bao gébm nén tang, mang
khong day, céc thiét bi phan cang, thiét bi két néi, I16p tng dung. ToT dugc (ng
dung trong nhiéu linh vuc va mang lai nhiéu tac dong tich cuc nhu ting hiéu qua
hoat dong cua cac linh vuc khac nhu giam sat va quan ly d6 thi, trong giao thong,
tang nang suat va chat lugng trong ndng nghiép,..., giam tiéu thy nang luong, giam
luong phat thai khi nha kinh, tang cudong canh bao nguy co thién tai, dich bénh,...
Bén canh d6, IoT ciing con ¢6 cac tac dong tiéu cuc vé mat an toan an ninh thdng
tin; tiéu tn nguon nang luong dé duy tri cac hé thong caa loT; hay 1am phat sinh

hé thdng rac thai dién tar méi trong qua trinh thay thé hé thdng cii.
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Dé Viét Nam c6 thé tan dung loi thé cua nudc phét trién di sau va tiém ning
to 16n caa cong nghé vé 10T, can nang cao nhan thuc trong toan x& hoi tir chinh
phu dén cong ddng doanh nghiép, khu vuc nghién ciru va dao tao ciing nhu ngudi
dan vé vai trd cua loT trong viéc nang cao ning luc canh tranh & moi cp, tir cap
qudc gia dén dia phuong, nganh va doanh nghiép. Ngoai ra, IoT con tac dong dén
phuong thirc to chiic X8 hoi, phuong thirc san xuat-kinh doanh ciing nhu mé hinh
phat trién quéc gia.

Trong cac thach thirc nham khai thac tiém nang cua 10T, thach thic vé thiéu
ngudn nhan luc co chat luong la thach thuc chinh cua Viét Nam. 14.0 néi chung va
IoT néi riéng dat ra nhu cau cao vé lao dong cd kha nang thich nghi va sang tao
cong nghé, can “tai nang” nhiéu hon 1a “ky nang”. Mic du, dang c6 ngudn nhan
lyc tré dbi dao, song chat lugng nguén nhan luc Viét Nam con han ché. Viét Nam
can xay dung chinh sach dao tao nhan lyc c6 trinh d6 chuyén nganh lién quan dén
tng dung 10T trong mot s linh vyuc wu tién nhu giao thong, phat trién d6 thi va an
toan vé sinh thuc pham, dong thoi, c6 moét sé k§ ning mém nhu lam viéc nhém
mang tinh lién nganh, ning luc giai quyét van dé mot cach sang tao. Tiép theo la
su can thiét phai co duoc ning luc danh gia hién trang phat trién céng nghé loT &
cap qudc gia, tir d6, xac dinh duoc nhitng nhém cdng nghé 10T can dugc vu tién

dau tu & Viét Nam.
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CHUONG 2

TONG QUAN VE NHA THONG MINH
2.1. PINH NGHIA NHA THONG MINH

Nha théng minh (tiéng anh 1a "Smart Home") hozc hé théng nha théng minh
la mot ngdi nha/ can ho duoc trang bi cac hé thdng tu dong thdng minh ciing voéi
cac bé tri hop ly, cac hé théng nay c6 kha nang ty diéu phdi cac hoat dong trong
ngdi nha theo thoi quen sinh hoat va nhu cau c& nhan cua gia cha. Ching ta ciing
c6 thé hiéu ngdi nha thong minh 1a mot hé théng chinh thé ma trong do, tat ca cac
thiét bj dién tu gia dung déu duoc lién két véi thiét bi diéu khién trung tam va c6
thé phéi hop voi nhau dé cung thyc hién mot chic nang. Cac thiét bi nay cd thé
dua ra cach xu ly tinh hudng duoc 1ap trinh truée, hodc 1a duoc diéu khién va giam
s&t tir xa nham muc dinh 13 cho cudc sbng ngdy cang tién nghi, an toan va gop

phan sir dung hop Iy cac nguon tai nguyén.

N

Ili SMARTPHONE

A

p |
{6 thing dién @ : An ninh
@ : )
— Hé théng camera [1 hdy :
@ Hé théng gidi tri Hé théng chidu séng

/‘ ] : - 3 @
QI ) He thong tudi cay 3————= Thiét bi nha bép @

He théng kiém soét ra vao 80 X0 LY TRUNG TAM Hé thong ¢ap thodt nuik

\lh srl L 4o
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Hinh 2.1: M6 hinh nha théng minh

Céc thanh phan cua hé thong nha théng minh bao gém cac cam bién (nhu
cam bién nhiét d, cam bién anh sang hoic do cir chi), cac bo diéu khién hodc may
chu va cac thiét bi chap hanh khac. Nho hé théng cam bién, cac bo diéu khién va
may chu c6 thé theo di cac trang thai bén trong ngdi nha dé dua ra cac quyét dinh
diéu khién cac thiét bi chiap hanh mét cach phu hop nhim dam bao méi truong
s6ng t6t nhat cho con ngudi.

Ngoai ra, cling vai su phat trién cua cac thiét bi dién tr ca nhan nhu méy
tinh bang va dién thoai thdng minh cling ha tang thdng tin ngay cang tién tién nhu
internet hodc cac mang thong tin di dong wifi, 3G, 4G, ngay nay cac hé thong nha
thdng minh con cung cap kha ning tuong tac voi nguoi sir dung théng qua cac giao
dién cam Gng trén smart phone cho phép con ngudi c6 thé giam sat va diéu khién
ngdi nha tir bt ct dau.

Tuy theo theo nhu cau, ngudi sir dung c6 thé cau hinh hé théng theo kich
ban bat ki nhu 1ap trinh hen gio tit dén khi nga, hodc quén tat tivi, kéo rém cua
$6,... khi t6i noi lam viéc, ho c6 diéu khién qua dién thoai smartphone dé diéu
khién tir xa. TUy theo mtrc d6 sir dung ma muc gia cua Nha Thong Minh s& dao

déng tir vai triéu dén vai trim triéu ddong cho mot ngdi nha.
2.2. CAC THANH PHAN CO BAN CUA NHA THONG MINH

Cac thanh phan co ban caa hé théng nha théng minh bao gon hé théng cam
bién nhu cam bién nhiét do, cam bién &nh sang hoic do ctr chi, cac bo diéu khién
hodc may cha va cac thiét bi chap hanh khac. Nho hé thong cam bién, cac bo diéu
khién va may chu c6 thé theo ddi cac trang thai bén trong ngdi nha dé dua ra cac
quyét dinh diéu khién céc thiét bi chap hanh mot cach phi hop nham dam bao moi

truoi sdng tot nhat cho con nguoi
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Hé théng gial tri
(TVivideo...)

@ ¥ -
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-

Hé théng an ninh/
canh bao

Hé théng diéu khién
nha thong minh

-
Hé thdng camera

—
/

Hinh 2.2: Cac thanh phan co ban ciia nha thdng minh

2.2.1. Hé théng chiéu sang théng minh

Céc thiét bj chiéu sang nhu: bong dén soi ddt, dén neon, dén led, dén ngu,
dén trang tri... duoc sir dung rat nhiéu. Vi vay néu phéi hop chiéu sang khong hop
ly s& dan toi bi "6 nhidm" anh sang. Ngoai ra, viéc chiéu sang nhu vay con gay
lang phi dién, giam tudi tho thiét bi. Bén cach d6 sé lugng dén dung dé chiéu sang
la kha 16, gia chii s& gap nhiing bat tién nho trong viéc bat tat, diéu chinh do sang
cho phu hop.

Hé thdng chiéu séng s& duoc tich hop chung véi cac hé thong khac hoic s&
duoc tach riéng ra dé diéu khién doc 1ap. Cac giai phap déu nhiam téi wu hoda hé
thdng va gilp nguoi dung diéu khién dé dang hon. Céac giai phap két hop sé duoc

tinh dén tu dong hoa toi muc téi da.
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Cac dén trong phong duoc thiét ké véi nhau va ndi cac thiét bi khéc trong
phong nhu quat thong gio... anh sang duogc thiét ké va didu khién theo tinh trang
chu nha, theo mua, két hop v&i am nhac, tiéu canh, thac nudc trong phong (néu 5
c6). Toan bo hé théng nay duoc tu dong diéu khién vé trang thai tdi uu cho ting
hoa canh str dung cu thé.

Vi du: Chi can 4n mot phim, tuong tng vai ché do dinh trudc, cac dén chiéu
sang s& bat 100%, cac dén trang tri s& bat véi 75% cong suat, man che cira so &
khép lai... (cac thong s6 nay déu dé dang thay d6i theo thuc té yéu cau cu thé cua
chu nha). Cong dung trén cho phép kién trdc su co thé tao ra cac kich ban anh sang
khi thiét ké noi that cho nhitng hoat dong khac nhau phu thudc cha nha (vi du nhu:

da hoi, tiéc, xem phim,...).
2.2.2. Hé thong kiém soat ra vao

Khi gia chu vang nha, viéc kiém soat cac hé thong vao ra trong ngdi nha 1a
rat quan trong, giap dé phong trom, tiét kiém ning luong.... Ngbi nha thong minh
cung cap hé téng kiém soét vao ra cho phép chu nha quan ly va cip quyén "ding
nhap" cho cac thanh vién trong gia dinh vao nguoi than.

Hé thdng ra vao & cac phong sé duoc lap dit cac khoa van tay hoic khoa
phim... nham nhan dang ngudi trong nha hoac khach dé cap quyén "diang nhap"
Ngoai ra, con c6 thé ding hé thong nhan dién khuan mat hay giong noi tiy vao
phong riéng cua moi nguoi.

2.2.3. Hé théng quan sat

Hé thong quan sét s& gilp viéc kiém soat an ninh, nguoi vao/ra ngdi nha. ..
gilp cho gia chi nhan dién khach nhanh chéng théng qua hé théng camera. Véi hé
théng camera, moi ng6c ngach trong nha sé ludn dugc giam sat 24/7. Cha nha c6
thé giam sat ngdi nha cua minh, hay c6 thé xem con minh dang lam gi khi minh
khoéng c6 nha bang Smartphone, may tinh bang tir xa thong qua wifi, 3G, 4G.
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Hé théng chudng hinh trong nha théng minh bao gdm 1 diu nhan va 1 man
hinh duoc dit tai phong khac va phong ngu chinh cho phép nguoi ding cé thé noi

chuyén, nhin dugc hinh anh cua ngudi khach dén nha.
2.2.4. Hé théng giai tri da phwong tién

Ngbi nha 13 noi sinh hoat cia mét gia dinh c6 thé gom nhiéu thé hé va mdi
thé hé lai ¢ nhu cau giai tri khac nhau. Do d6, mot hé théng giai tri da phwong tién
s& cung cap cho cac thanh vién nhiing hoat dong giai tri phd hop.

Giai phap am thanh c6 thé tiét kiém rat nhiéu thoi gian giai tri, quan ly va
bao tri hé thong &m thanh, cling vai ngudn nhac ta co thé thuang thic am nhac doc
lap tai nhiéu khu riéng biét. Tat ca nhung viéc phai 1am chi lya chon ngudn nhac
nhu album, ca si, ca khuc... ma ban yéu thich tu bang diéu khiém am thanh gan
tuong, diéu khién tu xa hoic truc tiép tir smartphone. Véi thiét ké linh hoat gon
nhe, hé théng cho phép nguoi ding thuong thicc ca khic yéu thich tir moi vi tri

trong nha.
2.2.5. Hé théng cam bién, an ninh

Hé thong cam bién la thanh phan quan trong trong bat ki hé théng nao cua
ngdi nha, cac cam bién c6 nhiém vu giri cac thong sé do duoc vé bo xu 1y trung
tam dé cd giai phap phu hop véi ting gai dix lidu va xu ly ting tinh hubng tuong 8
ng. C4c cam bién co ban nhu cam bién nhiét ¢, d6 am, cam bién gas, cmar biép
&p suat, cam bién hong ngoai, cam bién chuyén dong...

Cac bd cam bién chuyén dong caa hé thdng chiéu sang khi duoc kich hoat s&
tu dong tro thanh hé théng chong trom. Khi c¢6 nguy co bi dot nhap, cac thiét bi
nay s& lap tic canh béo tai chd bang chudng bao dong hoic théng béo vé
smartphone.

Tat ca cac cira s6 déu duoc trang bi cam bién tir dé thdng bao tinh trang
dong md cira. Khi hé théng an ninh duogc kich hoat, néu mot trong sé céc cura sb
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ma ra thi hé théng s& Iap tic canh bao tai chd bing coi hd hoic thdng bao vé

smartphone.
2.3. TIEU CHUAN NHA THONG MINH

Véi sy phat trién khdng ngung cua khoa hoc hién dai, con nguoi da ngay
cang nang cao hon doi sdng cua minh va luén mo wéc téi mot cudc song hién dai
va tién nghi nhat. Chinh tir nhitng nhu cau do, con ngudi da c6 rat nhiéu sang tao
phuc vu cho cudc sdng cua ban than ho va cho toan xa hoi. Va y tuong cho "ngdi
nha thong minh" ciing xuét phat tir nhu cau thuc tién nhu vay. Nhung céng nghé
phuc vu cho ngdi nha mo udc da co tir rat lau nhung méi gan day méi duge dua ra
cong bd rong rai. CO rat nhiéu cong ty da dua ra giai phap cho hé théng ngoi nha
thdng minh nhung néi chung , tat ca déu hudng dén cac tiéu chuan sau day:

—  Tu dong hoa hoat dong caa ngdi nha: diéu khién ty dong hé thdng anh séng
troi t6i thi bat dén , c6 nglroi vao phong thi bat dén ( tat nhién néu phong téi qué ) ,
Piéu khién nhiét d6 phong, thu diy phoi quan &o khi c6 troi mua, ty dong bom
nude khi nuéc chi con dén mot mic thép ...

— Pam bao an ninh, an toan cho ngdi nha: khda bao vé cong cira, cia ra vao
chinh. Néu c6 ai d6 bam ma khoa bi sai qué 3 lan thi s& bao cho 6 sé dién thoai
trong danh sach dinh sin qua nhan tin SMS... bao hoa hoan...

— Pem lai sy thoai mai cho ngudi sir dung

—  Cung cap céc dich vu giai tri chat luong cao: thiét bi giai tri da phuong tién
nhu Tivi , Radio, Film, Music, Camera ..

—  Cung cap kha nang giam sat va diéu khién tir xa: Giam sat qua may tinh PC,
Thiét bi di dong SmartPhone, PDA, .... Diéu khién thiét bi qua Internet trén giao
dién Web ...

—  Tang hiéu suat caa hé thong, giam dién ning tiéu thy dién.
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2.4. XUHUONG NHA CUA TUONG LAI

Chung ta dang song trong thé gigi cua cdng nghé, thé gidi ma moi vat déu
két ndi voi nhau qua Internet, chinh vi vay xu hudng nha thdng minh sé& trg thanh
mot xu hudng cdng nghé tat yéu, 1a tieu chuan caa nha & hién dai ngay nay. Mot
ngdi nha hoan hao khong chi dep va sang trong trong thiét ké, ma con phai mang
lai cam giac thoai mai, tién nghi cho gia chu. Boi d6 khong don thuan chi 1a khéng
gian séng ma con 1a ngudi ban thau hiéu moi cam xUc cua cha nhan, dong thoi
nang cao dang cap cho ngdi nha. Theo cach hiéu don gian, nha théng minh 1a ngdi
nha ma trong do céac thiét bi tir dén chiéu séang, rém cira, diéu hoa, cho tgi hé thong
am thanh, an ninh... c6 kha niang két ndi va giao tiép vai nhau theo lich trinh duoc
lap san. Céc thiét bi nay c6 thé duoc chii nhan diéu khién tir bat ky dau, thong qua
két ndi internet.

D& dang nhan thay, néu & cac ngdi nha thong thudng, moi thao tac déu phai
tién hanh thi cong co hoc theo nguyén tac mo/tat thi giai phap nha théng minh sé
gilp cho gia chi diéu khién thiét bi mot cach tién dung, an toan va ding cap. Thay
vi phai bat — tat nhu céc loai cong tac thong thuong, khi ching ta s dung cong tac
dién cam ung, ban chi can ludt nhe trén bé mat cong tac hoic truot trén dién thoai
cam (ng hay may tinh bang, ban di c6 thé diéu khién toan bo can nha theo ¥ mubn
chu quan cua minh. Pac biét véi giai phap nha thdng minh s& cho phép ban diéu
khién, giam sat, dat lich hen gio hodc van hanh nhiéu thiét bi trong ngdi nha ciing
mot luc trén dién thoai di dong hoac may tinh bang. Vi dién thoai cam wng hoac
iPad, ban c6 thé kiém soat dugc hé thong chiéu sang, hé théng rém ctra... ma
khong phai téi tan noi dé diéu khién.

Van dé an ninh ciing dugc rat nhiéu gia dinh quan tam, véi hé théng giai
phap nay, céc thiét bi trong nha dugc cai dat sé cung tham gia bao dong ngay khi

2
~

xéac dinh dugc su dot nhap trai phép. Ban cd thé “giao nhiém vu” cho ting thiét bi
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trong ting truong hop cu thé, dong thoi kiém soat moi trang théi, hoat dong cua
ngoi nha thong qua dién thoai hoac may tinh bang. Bén canh su thoai mai va tién
nghi, giai phap nha théng minh con gidp tiét kiém niang lugng, bao vé moi trudng

va dac biét nang cao chat luong cudc song.

0

I =
A= o _
i&r

Hinh 2.3: nha thong minh la xu hudng cta tuong lai
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CHUONG 3

CO SO LY THUYET

3.1. TONG QUAN VE ARDUINO
3.1.1. Giéi thigu

Arduino 12 mét bo mach vi xir 1y duoc dung dé lap trinh, twong tac véi cac
thiét bi phan ctmg nhu: cam bién, dong co, dén hoic céc thiét bi khac. Pic diém
noi bat caa arduino 13 moi truong phat trién tng dung rat dé st dung, véi ngdn ngir
lap trinh ¢ thé hocamot cach nhanh chong ngay ca véi nguoi it am hiéu vé dién tur
va lap trinh ciing c6 thé sir dung mét cach dé dang. Arduino c6 muc gia thap, phu
hop vé&i nhu cau nguoi ding, ¢ tinh chat nguén mo va cong dong ngudi ding
dong dao. Véi loi thé dén tir gia thanh cling nhu loi thé vé cong dong ngudi ding,
arduino dang ngay cang trd nén pho bién hon, nguoi ding arduino trai rong tir hoc
sinh pho thong dén sinh vién dai hoc. Board mach arduino duogc sir dung dé thuc
hién nhiéu tng dung nhu: diéu khién robot, diéu khién va giam sat nhiét ¢6 do am

phong thi nghiém, diéu khién xe mé hinh...

Axduino Uno Axduino Leonarxdo Axduino Due Axduino Yun Arduino Tre Arduino Micxo

ﬂ

Arduino Robot Axduino Esploza Arduino Mega ADK Axduino Ethexnet Axduino Mega 2560 Axduino Mini

& ¢ ==

LilyPad Axduino USB LilyPad Axduino LilyPad Axduino LilyPad Axduino Axduino Nano Axduino Pro Mini

Hinh 3.1: Cac loai Board Arduino
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3.1.2. Phan cieng Arduino

Phan cang arduino bao gdm mot board mach ngudn mé duoc thiét ké trén
nén tang 1a vi xa Iy AVR Atmel 8-bit, hoic ARM Atmel 32-bit. Board arduino s&
dua ra hau hét cac chan 1/0 cua vi diéu khién dé sir dung cho nhitng mach ngoai.

Nhitng mau hién tai thudng dugc trang bi géom 1 cong giao tiép USB, nhiéu
chan dau vao analog va chan 1/0 k¥ thuat sb tuong thich vai nhiéu board mé rong
khac nhau. Diéu nay gilp ngudi ding dé dang lap trinh va c6 thé mé rong vai cac
mach khac, cacamodule thém vao c6 thé d& dang chuyén d6i, duoc goi Ia shield.
Mot s6 shield két néi voi board arduino truc tiép thong qua cac chan khac nhau,
ngoai ra con mot s6 shield duge dinh dia chi thong qua serial bus 12C, ngudi ding
c6 thé két ndi nhiéu shield véi arduino dudi dang song song. Arduino thudng s
dung cac dong chip MegaAVR, dac biét la ATMega8, ATMegal68, ATMega328,
ATMegal280, va ATMega2560.

Theo nguyén tac, khi sir dung phan mém arduino, tat ca cac board duoc lap
trinh théng qua mot két ndi RS-232, nhung cach thuc thuc hién lai tdy thudc vao
doi phan ctiing. Céac board serial arduino c6 chita mot mach chuyén doi giita RS-
232 sang TTL. Cac board arduino hién tai duoc lap trinh théng qua cong USB,
thuc hién thong qua chip chuyén d6i USB-to-serial nhu 1a FTDI FT232.

3.1.3. Phan mém Arduino IDE

Giao dién phan mém 1ap trinh arduino IDE bao gém 3 phan chinh nhu hinh
3.2 dudi day:
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@ sketch_may30a | Arduino 1.8.20 Hourly Build 2021/12/20 07:33 - O *

File Edit Sketch Tools Help

sketch_may30a

vold setup() |

// put your setup code heres, to run once:

void loop() {

// put your main code here, to run repeatedly:

A read macros far IRAM/PROGMEM, 4MB (FS:2MB OTA:~1018k v2 Lower Memaory, Disabled, None, Only Sketeh, 115200 on COM7T

Hinh 3.2: Giao dién phan mém Arduino IDE
1. Bao gom cac nat Iénh (File, Edit, Sketch, Tools, Help). Phia dudi la cac biéu
tugng cho phép str dung nhanh cac chirc nang thuong ding. Chic nang 1an luot

cua cac biéu twong duoc trinh bay trong hinh duéi day:

o Xac minh bién dich ma. St dung dé kiém tra ma cda ban dé tim 16i trudc khi tai 1én ky hoa.

° Tai lén mot ban phac thao.

Clra 56 trinh chinh stfa mdi s& md ra mét cla s6 chinh sira ma mdi nam trong vi tri clia mét ctra s& hién tai.

n M& mot tap tin.

* | Luu mdt ban phac thao.

Man hinh néi ti€p mé ra man hinh néi tiép, hitu ich dé g& bi

'~ | Mili t&n xudng cung cap cho ban cac tly chon nhu thém mat ban phac thao cho du an hién tai. Né sé méra
dudi dang tab mdi trong trinh chinh slta ma hién tai, diéu do rat hitu ich d€ 6 chifc ma ca ban thanh cic tép logic.

Hinh 2.5: Chirc nang cac biéu twong trong Arduini IDE
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2. Vung Vviét chuong trinh: La noi dé ngudi dung viét chuong trinh, phan mém
arduino IDE sir dung ngén ngir C/C++ dé 1ap trinh cho arduino.

3. Vung thdng béo: Nhiing thdng béo tir IDE sé& duoc hién thi tai ving thong béo.
O dudi cuing bén phai hién thi loai board arduino va cong COM dang duoc st

dung.
3.2. MODULE WIFI ESP8266 NODEMCU

ESP8266 1a vi diéu khién tich hop WiFi (WiFi SoC) duoc phat trién boi
Espressif Systems. Vé&i Vi diéu khién va WiFi tich hop, ESP8266 cho phép lap
trinh vién cd thé lap trinh trén mo dun nay dé thuc hién cac ang dung khac nhau,
dic biét 1a cac ung dung loT. NodeMCU phéat trién dua trén Chip WiFi
ESP8266EX bén trong. Board con tich hop IC CP2102, gitp dé dang giao tiép voi
may tinh thong qua Micro USB dé thao tac véi board. Va c6 san nit nhan, led bao

hiéu.

o
i
o
o
o
c
o
o

Hinh 3.3: so ¢4 chan module ESP8266 NODEMCU
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Théng s6 ky thuat:

Chip: ESP8266EX

WiFi: 2.4 GHz h trg chuan 802.11 b/g/n
bién &p hoat dong: 3.3V

A\

bién ap vao: 5V théng qua cong USB

S6 chan 1/0: 11 (tét ¢ cac chan I/O déu cd Interrupt/PWM/12C/Onewire, trix
chan DO0)

S6 chan Analog Input: 1 (dién ap vao téi da 3.3V)

Bo nhé Flash: 4AMB

Giao tiép: Cap Micro USB

Ho trg bao mat: WPA/WPA?2

Tich hop giao thuc TCP/IP

YV YV VYV VY

YV V VYV V V

3.3. MODULE CAM BIEN CHUYEN PONG PIR HC - SR501

HC-SR501 1a mét module cam chuyén dong dua trén viéc thu thap tia hdng
ngoai tr moéi truong xung quanh, HC-SR501 ¢6 d6 nhay va do tin cay cao, hoat
dong tiéu ton it nang luong, duoc st dung rong rai trong céc thiét bi dién cam bién
tu dong khac nhau. Cam ién PIR (Passive InfraRed) c6 thé phét hién chuyén dong
bang cach do nhimg thay ddi trong btic xa hdng ngoai phat ra boi cac dbi tuong.
Khi phat hién chuyén dong cam bién PIR s& xuat ra 1 xung & mac cao, Xung nay
duoc doc boi vi diéu khién dé thuc hién chirc ning mong mudn. Tin hiéu ngd ra
Digital, doc tryc tiép trén chan vi diéu khién. Ngoai ra con cd 2 bién trg diéu chinh
d6 nhay chuyén dong va thoi gian giit trang thai kich hoat caa cam bién.

Hoat dong cua cam bién: khi co ngudi di vao ving hoat dong cua cam
bién, dién ap chan ra ty dong dit 1én 3.3V, sau khi nguoi di ra khoi ving hoat
dong, sau khi hét khoang thoi gian tré (c6 thé dat bang bién tro) dién ap ra tré vé 0.
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“repeatable trigger”
pe " Delay time

“non-repeatable trigger” Sensitivity 0.3s - Smins

upto7m
Hinh 3.4: Cam bién chuyén dong PIR HC — SR501
Thong s6 ky thuat:
bién ap hoat dong: 5VDC.
Dong nghi: < 50uA.
Nhiét d6 hoat dong: -15°C dén 70°C.
Goc quét: 120 do.

Tam quét xa: 7m.

A\

Thoi gian tré: diéu chinh bang bién tro, tir 5 giay dén 200 gidy.
bién ép ra: 0 hoac 3.3V.
Ché d6 kich hoat:
+  Ché do L: Pién ap ra ty dong chuyén vé 0 khi hét thoi gian tré.

vV V V V V V V

+  Ché do H (mic dinh): Bién 4p ra tu déng giit nguyén 3.3V cho dén khi

khdng con chuyén dong.
3.4. MODULE CAM BIEN KHi GA MQ2

Module cam ién khi ga MQ2 1a mét trong nhiing loai cam bién duoc su dung

dé nhan biét nhiéu loai khi nhu: Butan, Propane, Methane, Alcohol, khoi va khi
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gas. MQ2 la cam bién c6 do nhay cao, thoi gian dap (g nhanh. Bo phan cam nhan
ctia cam bién khi MQ2 1a SnO2, c6 d6 dan dién thap trong khong khi sach. Khi
phat hién cac khi d& chay, d6 dan dién cua cam ién sé& tang khi ndng do khi ting.

Module MQ2 bao gém cam ién khi gas MQ2, mét chiét ap diéu chinh do
nhay, LM393, dén LED 4o hiéu. Dudi day 1a hinh anh cia mé dun cam bién khi
gas MQ2:

Hinh 3.5: Cam bién khi gas MQ2

Thong s6 ky thuat :

> Ngudn cung cap: 4.5V dén 5V DC

> Do nhay cao vaéi khi Propane, khoi va Butan

> H0 tro dau ra analog va digital

» Thoi gian dap ung: <10s

» Tro khang khi nong: 31Q + 3Q

> DOng tiéu thu khi nong: < 180mA
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» Tich hop LED 40 dong trén modun
> Giao tiép don gian véi 4 chan VCC GND Analog va Digital. Ngudi ding ¢6
thé lya chon viéc str dung chi mot trong 2 chan analog va digital dé Iy di
liéu tir cam bién.
3.5. MODULE CAM BIEN NHIET PO - PO AM DHT11

Module DHT11 1a mot cam bién vira c6 chirc ning do nhiét d6 va do am.
Cam bién DHT11 c6 hai phan, mét cam bién d6 am dién dung va mét dién tro
nhiét. Di liéu ngd ra cia cam bién DHT 1a dang sb. Dit liéu nhiét d6 do duoc trong

kho ng 0 dén 50°C d6 am ma cam bién do duoc & mic 20% ~ 90%.

Hinh 3.6; Cam bién nhiét d6 - d6 4m DHT11

Cam bién DHT11 c6 4 chan 1a: VCC, DATA, NC, GND. Tuy nhién module
DHT11 thi d3 dwoc gan san dién tré va led bao ngudn, nén cé 3 chan: VCC: Chan
cap ngudn 3.3 - 5.5VDC, DATA: chan dit liéu, GND: chan ndi dat, cuc am.

Théng s6 ky thuat:
» bién ap hoat dong: 3,3V ~55V
> Dong dién 16n nhat st dung: 2.5mA (khi truyén di liéu).
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Nhiét ¢o: 0°C ~ 50°C

D6 am: 60% rh tré xudng

Po ¢ do am tir 20-90% Vi sai s6 5%.
Po t6t & nhiét d6 0 to 50°C sai s6 +2°C.
Do phén giai: 1°C

Tan s6 1ay mau tdi da 1Hz

YV V V V V V

3.6. NGUON ADAPTER

Adapter hay con duoc biét d¢én véi tén goi 12 bo diéu hop. Pay 1a mot trong
nhitng thiét bi cho kha ning chuyén d6i nhiing thudc tinh vén c6 cia mot thiét bi
dién tir khong tuong thich thanh twong thich. Dac biét, nguoi sir dung c6 thé ding

Adapter dé chuyén doi giira cac thiét bi dién tr voi dong dién, ...

Hinh 3.7: Ngudn adapter 5V — 3A
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Hay don gian hon ching ta c6 thé hiéu Adapter chinh 1a thiét bi chuyén dung
cho kha ning chuyén doi dién &p sir dung cua cac thiét bi xudng mot muac dién ap
thip hon. Ma phd bién nhat Ia chuyén d6i ngudn dién &p 220V xudng mot dién ap

thap hon. dé phuc hop véi dién ap dinh muc trén thiét bi dién tir.
3.7. LY THUYET CHUAN GIAO TIEP ONE-WIRE

Chuan giao tiép mot day (one-wire) do hang Dallas gigi thiéu. Trong chuan
giao tiép nay chi can mot day dé truyén tin hiéu va 1am ngudn nudi (néu khéng tinh
day mass). Pay 1a chuan giao tiép khong dong bo va ban song cong(half-duplex).
Trong giao tiép nay tuan theo méi lién hé chu té mot cach chat ché. Trén mot bus
c6 thé gan maot hoac nhiéu thiét bi slave. Nhung chi c6 mot master cé thé két ndi
dén bus nay. Bus dit liéu khi ¢ trang thai ranh (khi khdng codir lidu trén duong
truyén) phai & mac cao do vay bus dir liéu phai dugc kéo 1én nguon thong qua mot
dién tro. Gia tri dién tro ndy cd thé tham khao trong datasheet cua thiét bi / cac

thiét bi slave.

IV TO 5.5V

HOST * T e —— u e ——
]
MICROCONTROLLER ! - v

geoereacherneacy

1-Wire 1-Wire : 1-Wire |

TEMP TEMP i TEMP

SENSOR SENSOR i Sewsor 1

- L]

1 2 H N :

W

Hinh 3.8: So d6 khéi giao tiép One — Wire
Cac thiét bi to (slave) két ndi vai cling mot bus dugc phan biét véi nhau nho
64 bit dia chi duy nhat (64- it serial num er). Tam byte (64 bit) nay va duoc chia
lam ba phan chinh:
Bit dau voi LSB, déy 1a byte dau tién 1a ma ho thiét bi c6 do I6n 8 bit (8- bit
family codes) xac dinh kiéu thiét bi, 6 byte tiép theo luu trit dia chi riéng cua thiét
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bi. Byte cudi cting (MSB) 1 byte kiém tra tinh toan ven dit liéu cyclic redundancy
check (CRC) c6 gia tri twong (ng véi gia tri cia 7 byte dau tién. Nho byte CRC
giup cho master xac dinh c6 dia chi duoc doc ¢ bi 16i hay khong. Vi 224 dia chi
khac nhau tao ra mot sb luong rét [on cac dia chi. Do vay van dé vé dija chi khéng
phai la van dé chinh trong chuan giao tiép nay.

Céch thuc hoat dong :

Bén thao tac hoat dong co ban cua bus 1 wire 12 Reset/Presence, guri bit 1,
gui bit 0, va doc bit. Thao tac byte nhu giri byte va doc byte dua trén thao tac ting
bit.

— G bit 1 (“Write 1 signal): thiét bi master kéo bus xudng muc thap trong
khoang 1 dén 15ps. Sau d6 nha bus (releases the bus) cho dén hét phan con
lai cua khe thoi gian.

Write "1°"

64 pSs

Hinh 3.8: dang s6ng giri bit 1 chuan One — Wire
— G bit 0 ("Write 0" signal): kéo bus xudng muc thap trong it nhat 60ps, véi
chiéu dai toi da 13 120 ps.

Hrite "0O"

60 us i 10 ps
LS i

Hinh 3.9: dang s6ng giri bit 0 chuan One — Wire
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— Doc bit: Thiét bi master kéo bus xudng muc thap tir 0 -15ps. Khi d6 thiét bi
Read

t& khi d6 sé gitt bus & muc thap néu muédn gui bit 0, néu mudn gui bit 1 don

gian 1a nha bus. Bus nén l1ay mau 15 ps sau khi bus kéo xudng muc thap

II|||||||||||!i|||ll||"““lllI|||||||||||||||||||||||||||||||||||||"|: ;
6 S | | 10 ps |
- ——
! 55 1S : :
15 us n !
60 pS o

Hinh 3.10: dang song doc bit chuan One — Wire

"Reset/Presence": Tin hiéu Reset va Presence(Bao hién dién) duoc trinh bay
nhu hinh bén dudi. Thiét bi master kéo bus xudng thap it nhat 8 khe thoi
gian (ttrc 1 480 pus) va sau d6 nha bus. Kho ng thoi gian bus & muc thap do
goi la tin hiéu reset. Néu co thiét bi slave gan trén bus no sé tra 1i bang tin
hiéu Presence tuc 12 thiét bi to sé kéo bus xudng muc thap trong khoang thoi
gian 60ps. Néu khong co tin hiéu Presence, thiét bi master sé hiéu rang
dién ra.

Rezet

khong c6 thiét bi slave nao trén bus, va cac giao tiép tiép theo s& khong thé

:
A
: 480 ps 70 ps
- La > L 410 us
: 330 us :
< L >

X

Hinh 3.11: dang s6ng Resert/Presence chuan One — Wire
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CHUONG 4:

TINH TOAN VA THIET KE
4.1. GIOI THIEU

M6 hinh bao gdm cam bién nhiét do, d6 am, nong d6 khi ga, cam bién
chuyén dong, cam bién anh sang, cac bo vi xtr 1, cac module truyén nhan tin hiéu
khong day nhu NodeMCU dé diéu khién thiét bj trong nha, giam sat céc théng sb
ciia cam bién cling nhu trang thai cua thiét bi thdng qua cac thiét bi ngoai vi nhu
dién thoai va may tinh ma truc tiép 1a qua app Blynk. Ngoai ra em thuc hién diéu
khién bat tat tir cac bong dén va quat trong cin nha théng qua module relay 5VDC.
Céc thanh phan caa hé théng dugc két ni, giao tiép vai nhau thong qua cac chuan

One-Wire, Wifi tao 16n mot hé thong chat ché va dap tng kip thoi, chinh xac.
4.2. TINH TOAN VA THIET KE HE THONG

4.2.1. Thiét ké so @0 khoi hé thong

| Knhéi nguon l

\ 4 A \ 4

Khéi didu ‘_.l Khoi cam biéen

khién
(dén, quat)
Khéi xir ly Khéi truyen
trungtam [ nhan tin hiéu
a
\ 4
Nguoi dung

Hinh 4.1: so db khéi hé thong
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Khéi cam bién:
> Cam bién DHT11 c6 chirc nang thu thap théng sé nhiét ¢, d6 am trong
viing kiém soét va giri vé cho module arduino mega.
> Cam bién MQ2 thu thap théng sé nong do khi gas trong viing kiém soét va
guri vé cho module arduino mega.
> Cam bié PIR ciing thu thap thdng s6 vé chuyén dong cua cac dbi tuong trong
viing kiém soét va giri vé cho module arduino mega.
Khéi xi Ii trung tam
> Module xir Ii chinh NodeMCu s& guri chudi gom céc théng so cia cac cam
bién I1&n Blynk cloud
> Thuyc hién dong thoi voi qua trinh cap nhat thong tin 1én Blynk, NodeMCU
s& cap nhat cac tac vu diéu khién Blynk qua Wifi va dé thuc hién tac cu diéu
khién.
Khéi truyén nhan dir ligu:
> Bao gdm cac thiét bi ngoai vi nhu dién thoai va may tinh chinh x4c hon 1a
tng dung Blynk dé hién thi cac gia tri ctia cam bién ciing nhu diéu khién
thiét bi qua cac ung dung trén thong qua Wifi.
> Cac dir liéu tir thiét bi ngoai vi duoc nhan tir NodeMCU qua Wifi dé giam
sat va dong thoi guri dit liéu cho NodeMCU dé diéu khién.
Khéi diéu khién:
> Em thuc hién sir dung céac relay dé tit mo cac thiét bi trong nha nhu dén,
quat.
Khdi nguon:
Em thuc hién sir dung adapter 5V 3A dé cap ngudn cho cac thiét bi, cac
module va cam bién.
Hé théng giam sat nay co thé gan truc tiép vao trong nha, can ho, nhimg noi
can thiét, Nguoi dung s& nam bt duoc tinh hinh céc théng s nhiét do, do am va
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nong do khi gas, chuyén dong bat ca IGc nao két ndi Wifi cling véi mot chiée dién

thoai smartphone, c6 thé bat tat thiét bj theo nhu cau caa ngudi ding .
4.2.2. Tinh toan va thiét ké mach
4.2.2.1.Thiét ké khéi cam bién

Khéi cam bién gdm cac module cam bién khi gas MQ2, module cam bién
chuyén dong PIR, module cam bién DHT11va quang tro, tat ca déu dugc két ndi
vé6i khéi diéu khién trung tim 1a arduino mega dé doc dit liéu.

Cam bién nhiét @6 DHT11 dugc lya chon dé st dung trong thiét bi nay vi
gia thanh ré, do chinh xac twong d6i thich hop cho tng dung nhiét do trong phong.
Giao tiép voi diéu khién théng qua chuan one-wire, dic biét c6 bo tién xu Ii tin
hiéu cua cam bién. do d6 dé& dang doc dir liéu cam bién. Dit liéu ngd ra cua cam
bién DHT11 la dang s6 dé dang cho viéc lap trinh. Nhiét do c6 thé do dugc trong
khoang 0 dén 500C, sai s6 +20C. Po d6 am trong khoang 20 dén 90% sai sé 5%.
Tiéu ton ning luong rat thap, dién ap hoat dong la 3-5V, dong 2.5mA phu hop véi
ngudn cap cho toan mach.

MQ2 14 mot trong nhiing loai cam bién duoc st dung dé nhan biét duoc
nhiéu loai khi nhu: butan, Propane, Methane, Alcohol, khéi va khi ga. Pugc thiét
ké v&i d6 nhay cao, thoi gian dap tng nhanh, ngudn cung cap: 4,5V dén 5V DC
phU hop voi thiét ké mod hinh, tudi tho cao, gia thanh thap, thoi gian dap tmg: <
10s, dong tiéu thu khi ndng la 100mA.

PIR (Passive Infrared) dugc em thuc hién lua chon vi cd thé phat hién
chuyén dong bang cach do nhitng thay doi trong biic xa hong ngoai phét ra boi cac
dbi tuong, kich thudc nho gon phi hop véi mé hinh. Khi phat hién chuyén dong thi
cac cam bién PIR s& xuat ra 1 xung ¢ murc cao, xung nay dugc doc bai vi diéu
khién dé thuc hién chirc nang mong mubn. Ngoai ra trén module PIR con ¢6 2 bién

tré diéu chinh do nhay chuyén dong va thoi gian giir trang théi kich hoat caa cam
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bién. Dién ap hoat dong cua cam bién 1a 5V, gbc quét: 120 do, tam xa: 7m, dong
tiéu thu: 50uA.

Em thuc hién chon quang tré 5mm vi gia thanh ré, kich ¢& nho nang luong
va dién &p hoat dong cua quang trd 5mm rat phi hop véi md hinh cua dé tai.
4.2.2.2.Thiét ké khdi xir Ii trung tam

Y tudng thiét ké 1a st dung nhiéu module cam bién két hop, vi vy s& can
mét sb lwong chan két ndi cu thé. Module Wifi ESP8266 NODE MCU véi 14 chan
digital 1/0 va 1 chan analag, 1 cong micro USB rat phu hop dé 1am khéi xir ly
trung tam.

Pé thuan tién trong viéc liap dat trong thuc té, em st dung 3 module
ESP8266 cho tirng phong riéng biét.

4.2.2.3.Khéi truyén nhan dir liéu

Module Wifi ESP8266 NODE MCU duoc tich hop san Wifi 2.4GHz dé két

ndi khong day. Ngoai ra, module nay con dé dang giao tiép véi Blynk.
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Hinh 4.1: Giao dién thiét ké trén blynk
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NodeMCU s& truyén dir liéu cia cam bién t6i Blynk dé hién thi dong thoi
nhan dir liéu diéu khién tir Blynk diéu khién cac thiét bi trong nha nhu dén hay
quat twong ung.

4.2.2.4.Thiét ké khéi relay diéu khién thiét bi

Véi viéc diéu khién thiét bi trong nha nhu dén quat st dung dong dién co
dién 4p cao hon so véi dién ap 5V cua khéi xtr ly, em thyuc hién sir dung relay 5V
nhu mot ¢ong tic 14 rat hop 1y vi relay chiu duoc hiéu dién thé 1én dén 250VAC.
Ngoai ra vi ngudn cap cho mach 1a 5V nén em thuc hién d3 lya chon st dung

Relay 5V dé phu hop véi dién &p ngudn.

10A 250VAC 10A 125VAC ¥
{0A JVDC 10A 28VDE

SRD-05VDC- SL*C

‘ SONGLE
.A g

vE gﬁnc

(o]

o 9. S

104 250VAC 104 125VAC
10A 3VDC 10A 28VDC

SRD-05VDC-SL-C r

SONGl £

.A - _{J -
10A 250VAC 10A 125VAG » -
10A JVDC 10A 28VEC -

SRD-05VDC-SL-C =

Hinh 4.2: Module 3 relay
Em chon module 3-Relay 5V vi dé tai diéu khién thiét bi va ngoai ra con

viéc module con duoc thiét ké chiac chan, kha niang cach dién tot, két néi vai vi
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diéu khién don gian véi cac header, chiu duoc hiéu dién thé 1én ¢én 250VAC 10A.
Trén module di c6 san mach kich relay st dung transistor va opto cach ly gidp
cach ly hoan toan mach diéu khién véi relay, bao dam vi diéu khién hoat dong 6n
dinh.

4.2.2.5.Thiét ké khéi nguon

Pé cap ngudn 5V cho d6 an em sir dung bo Adapter 5V — 3A. Dién ap dau
vao nam trong dai tir 110-240VAC; diép ap dau ra la 5,1VDC.

Hinh 4.3: adapter 5V — 3A

Théng s co ban
> Pién ap dau vao : 110 — 240 VAC 50/60Hz
> Pién ap dau ra: 5,1VDC
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> Dong ra tbi da: 3A
> Cong suat: 15,3 W

4.2.2.6.So @6 nguyén Iy toan mach

DHT11

Buttonl Button2 Button3
NOED MCU ESP8266

Led1 Led2 Led3

Button5 Buttoné
NODE MCU ESP8266 Button4

Ledd  Led5 Led6

Button7 Button8 Button9

NODE MCU ESP8266

Led7 Led8 Led9

Hinh 4.4: so 6 nguyén ly
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4.3. LAP TRINH HE THONG

4.3.1. Lwu db giai thuat module NodeMCU

[ Bat dau ]

v
CAu hinh tdc d6 baud. Cau
hinh wifi, Blynk. , cdu hinh
cac cam bién, cau hinh céc
dén, quat, cdng tic, cau
hinh c&c ngd vao ra

Tin hiéu

Diéu khién

Cong tac=1

i

Tao va giri chudi gdbm céc
thong sb nhan duoc tir cam
bién cho Blynk

Piéu khién quat, dén
bang Blynk

Y Gui canh béo dén
Nhan Cf.]EJol tin hig¢u dieu PIR & muic cao Blynk, email
khien tur Blynk nguoi dung

A

\ 4
- v 5= o ’ A
Pidu khién quat, den o 700 G“E'Slcar:(h béo f?e”
bang cong tic J — yn, emal
nguoi dung

<
<

Hinh 4.5: Luu d6 giai thuat caa module NodeMCU
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4.3.2.

Giai thich lru do:

NodeMCU trudc tién s& dugc cau hinh Wifi, téc do baud, ciu hinh ngd vao
ra va cam bién, sau do s& doc c4c gia tri cam bién, tao 1 chudi gém céc
thong sb cua cac cam bién, trang thai cac thiét bi.

Tiép theo day cac théng sé nay 1én tng dung blynk qua wifi dé giam sét theo
ddi. Pong thoi NodeMCU ciing nhan tin hiéu diéu khién tir Blynk, dé diéu
khién cac thiét bi twong ung.

Céac budc nhan va truyén dir liéu cia NodeMCU déu dugce thuc hién lién tuc
thong qua Wifi. Néu bat ki thdng s6 nao trong nhiét do va khi gas vuot qué
mtc cho phép thi giri canh bao dén dién thoai va qua email cua nguoi dung.
Céac budc trén s& dugc 13p lai lién tuc dé dam bao hé théng ludn diéu khién

dung thiét bi va cap nhat chinh xac céc gia tri thu duoc tir cac cam bién.
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CHUONG 5
KET QUA THUC HIEN
5.1. KET QUA

Sau quang thoi gian nghién cau, tim hiéu va téng hop lai cac kién thuc da
hoc trong suét 4 nim hoc, em ciing dd hoan thanh duoc dd an tét nghiép véi dé tai
“ Internet két néi van vat, nha thong minh va mét sé &ng dung ”

Em da tim hiéu va nghién ctu vé hoat déng caa kit NodeMCU, céc loai
module cam bién: khi gas MQ2, cam bién nhiét d6-d6 am, cam bién chuyén
dong... dé hoan thanh mot md hinh hoan thién véi cac chtic ning nhu: diéu khién
bat tat thiét bi tir xa bang dién thoai thdng minh théng qua Wifi, giam sat tir xa cac
thong sé vé nhiét do, khi ga, do am... cling nhu thong bao vé dién thoai khi cd su
co.

5.2. MO HINH HE THONG

M6 hinh hé théng duoc lap thuc té véi cac linh kién da néu & trén.
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Hinh 5.1: M6 hinh hé théng
5.3. GIAO DIEN PHAN MEM HE THONG

Em d st dung app Blynk 1am giao dién diéu khién caa mé hinh. Sau khi

hoan thién thi hé théng c6 giao dién nhu hinh dudi.

X2

il SMART HOME o
' O addreg

2 1Device Iz
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Hinh 5.2: giao dién blynk trén web
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Hinh 5.3: giao dién blynk trén dién thoai
Giao dién Blynk cua hé thdng bao gom 2 khéi:
> Khdi diéu khién: bao gom 9 nut dé diéu khién bat tat cac thiét bi nhu
deén quat trong ngdi nha.
> Khéi hién thi: Bao gom 3 man hinh thi cac théng sé vé nhiét do, do
am, khi gas ctia ng6i nha dé giap nguoi dung dé dang theo ddi ngoi

nha tur xa
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CHUONG 6

KET LUAN VA HUONG PHAT TRIEN
6.1. KET LUAN

Sau qua trinh thuc hién va hoan tat dé tai, em da tich liy duoc thém nhiéu
kién thtc va kinh nghiém mai:

> St dung duoc arduino, NodeMCU, cac loai cam bién nhu: cam bién chuyén
dong, cam bién khi gas MQ2, cam bién DHT11...

> Tim hiéu va tién hanh két ndi arduino, NodeMCU véi cac module va cam
bién bang cac chuan két ndi nhw UART, I2C, one-wire.

> Biét cach thiét ké mach dién bang Proteus va thi cong mach dién thuc té.

> St dung duoc tng dung Blynk dé diéu khién thiét bi trén dién thoai.

> Nang cao k¥ ning 1ap trinh trén phan mém Arduino IDE.

Sau qua trinh nghién ctu, thuc hién dé tai « Internet két ndi van vat, nha
théng minh va mét sé ing dung ”, hé thong da dap tng day du cac tinh ning, noi
dung va muc tiéu ban dau di dé ra.

> M6 hinh hoat dong 6n dinh, c6 thé 1am viéc lién tuc va dap tmg duoc cac
yéu cau da dé ra. Nguoi dung thao tdc mot cach don gian, dé st dung. Hé
théng dam bao an toan va bao mat cho nguoi dung.

> Céc thiét bi trong nha c6 thé diéu khién duoc thdng qua tng dung. Cac cam
bién diéu hoat dong tét, gui dit liéu dén dién thoai lién tyuc, trang thai thiét bi
duoc cap nhat lién tuc trong thoi gian hé thong hoat dong.

> Hé thdong tién hanh canh bao cho nguoi ding bang cach giri mail va thong
bao qua dién thoal.

Em di ¢ gang thyuc hién nhung van con tén dong mot sé han ché vé mat

kién thtrc cling nhu thoi gian thuc hién nén dé tai khd tranh khoi sai s6t va han ché:

44



6.2.

M6t s6 van dé chua duoc X Iy nhu khi nha dot ngot mat dién hay 1a khi da
cap dién cho thiét bi nhung thiét bi bj hong hoac tryc trac thi trang thai thiét
bi khéng dugc cap nhat chinh xac.

Chua dap tmg duoc diéu khién trong thoi gian thuc.

HUONG PHAT TRIEN

Thém ngudn du phong dé gilp hé théng cé thé hoat dong khi mat dién.

T6i uu hoa giai thuat nham giam thoi gian tré khi diéu khién.

Thém cam bién dong dién dé gitp ngudi sir dung c6 thé phat hién duoc 15i
khi da dong relay nhung thiét bi trong nha khong hoat dong.

Thém hé théng camera dé c6 thé giam sét hoat dong tét hon.
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PHU LUC
1. MA NGUON CHUONG TRINH ESP 8266 NODE MCU CHAY DHT11
VA PIR
#define BLYNK_TEMPLATE_ID "TMPLXrbM58Nm"
#define BLYNK_DEVICE_NAME "SMART HOME"
#define BLYNK_AUTH_TOKEN "Ns9-
uUuR2nW_BhyrSDHKNBUEtQ6IY_3J"

#define BLYNK_PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

char auth[] = BLYNK_AUTH_TOKEN;
char ssid[] = "Doan Hai";  //THAY THE TEN WIFI NHA BAN
char pass[] = "123456789"; [IMAT KHAU WIFI

#include "DHTesp.h"
DHTesp dht;

#define dhtPin 2 //D4
#define led1 14 //D5
#define led2 12 //D6
#define led3 13 //D7
#define buttonl 5 //D1
#define button2 4 //D2
#define button3 0 //D3
#define pirPin 15 //D8
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boolean btl_state=HIGH;
boolean bt2_state=HIGH;
boolean bt3_state=HIGH;
unsigned long times=millis();
#define CANHBAOPIR VO
#define BUTTON1 V1
#define BUTTONZ2 V2
#define BUTTON3 V3
#define NHIETDO V4
#define DOAM V5
#define CAMBIENPIR V6

void setup(){
Serial.begin(115200);
pinMode(led1l, OUTPUT);,
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(button1,INPUT_PULLUP);
pinMode(button2,INPUT_PULLUP);
pinMode(button3,INPUT_PULLUP);
pinMode(pirPin,INPUT);
Blynk.begin(auth, ssid, pass);
dht.setup(dhtPin, DHTesp::DHT11);

void loop(){
Blynk.run();
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if(millis()-times>1000){
float humidity = dht.getHumidity();
float temperature = dht.getTemperature();
Serial.printin("Nhiét do: " + String(temperature));
Serial.println("P9 am: " + String(humidity));
if(dht.getStatusString()=="0OK"){
Blynk.virtualWrite(NHIETDO,temperature);
Blynk.virtualWrite(DOAM,humidity);
¥
if(digitalRead(pirPin)==HIGH){
Blynk.virtual Write(CAMBIENPIR,"Phéat hién chuyén dong!™);
Blynk.virtualWrite(CANHBAOPIR,HIGH);
}else{
Blynk.virtualWrite(CAMBIENPIR,"........... ");
Blynk.virtualWrite(CANHBAOPIR,LOW);
¥
times=millis();
b
check_button();
b
BLYNK CONNECTED() {
I/ Request Blynk server to re-send latest values for all pins
Blynk.syncAll();

}

BLYNK_WRITE(BUTTON1){

int p = param.aslint();
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digitalWrite(led1, p);
by
BLYNK_WRITE(BUTTON2){
int p = param.aslint();
digitalWrite(led2, p);
b
BLYNK WRITE(BUTTON3){
int p = param.asint();
digitalWrite(led3, p);
by
void check_button(){
if(digitalRead(button1)==LOW){
if(btl_state==HIGH){
digitalWrite(ledl,!digitalRead(ledl));
Blynk.virtualWrite(BUTTON1,digitalRead(ledl));
btl state=LOW;
delay(200);

¥
}else{
btl state=HIGH;
¥
if(digitalRead(button2)==LOW){
if(bt2_state==HIGH){
digitalWrite(led2,!digitalRead(led2));
Blynk.virtualWrite(BUTTONZ,digitalRead(led2));
bt2_state=LOW,;
delay(200);
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by
}else{
bt2_state=HIGH;
b
if(digitalRead(button3)==LOW){
if(bt3_state==HIGH){
digitalWrite(led3,!digitalRead(led3));
Blynk.virtualWrite(BUTTON3,digitalRead(led3));
bt3_state=LOW,;
delay(200);

¥
}else{

bt3 state=HIGH;
¥

}
2. MA NGUON CHUONG TRINH ESP 8266 NODE MCU CHAY CAM

BIEN KHIi GAS MQ2

#define BLYNK_TEMPLATE_ID "TMPLXrbM58Nm"
#define BLYNK_DEVICE_NAME "SMART HOME"
#define BLYNK_AUTH_TOKEN "Ns9-
uUuR2nW_BhyrSDHKNBUEtQ6lY_3J"

#define BLYNK_PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

char auth[] = BLYNK_AUTH_TOKEN;
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char ssid[] = "Doan Hai";  //THAY THE TEN WIFI NHA BAN
char pass[] = "123456789";  //IMAT KHAU WIFI

#define ledl1 14 //D5
#define led2 12 //D6
#define led3 13 //D7
#define buttonl 5 /D1
#define button2 4 //D2
#define button3 0 //D3
boolean btl_state=HIGH;
boolean bt2_state=HIGH;
boolean bt3_state=HIGH;
unsigned long times=millis();
#define BUTTON4 V7
#define BUTTONS V8
#define BUTTONG V9
#define KHIGAS V10

void setup(){
Serial.begin(115200);
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);,
pinMode(button1,INPUT_PULLUP);
pinMode(button2,INPUT_PULLUP);
pinMode(button3,INPUT_PULLUP);
Blynk.begin(auth, ssid, pass);



void loop(){
Blynk.run();
if(millis()-times>1000){
int khigas = analogRead(A0);

Blynk.virtualWrite(KHIGAS khigas);

times=millis();

¥
check_button();

}
BLYNK_CONNECTED() {

/I Request Blynk server to re-send latest values for all pins

Blynk.syncAll();
}

BLYNK_WRITE(BUTTON4){
int p = param.asint();
digitalWrite(led1, p);

b

BLYNK WRITE(BUTTONS5){
int p = param.aslint();
digitalWrite(led2, p);

¥

BLYNK_WRITE(BUTTONG){
int p = param.asint();
digitalWrite(led3, p);
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}
void check_button(){

if(digitalRead(button1)==LOW){
if(btl_state==HIGH){
digitalWrite(led1,!digitalRead(ledl));
Blynk.virtualWrite(BUTTON4,digitalRead(ledl));
btl state=LOW,;
delay(200);

¥
}else{
btl state=HIGH;
b
if(digitalRead(button2)==LOW){
if(bt2_state==HIGH){
digitalWrite(led2,!digitalRead(led2));
Blynk.virtualWrite(BUTTONS,digitalRead(led2));
bt2_state=LOW,;
delay(200);

¥
Yelse{
bt2_state=HIGH,;
¥
if(digitalRead(button3)==LOW){
if(bt3_state==HIGH){
digitalWrite(led3,!digitalRead(led3));
Blynk.virtualWrite(BUTTONSG,digitalRead(led3));
bt3_state=LOW;
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delay(200);

by
}else{
bt3 state=HIGH;
b
b

3. Ma ngudn chwong trinh esp 8266 node mcu diéu khién module 3 relay

#define BLYNK_TEMPLATE_ID "TMPLXrbM58Nm"
#define BLYNK_DEVICE_NAME "SMART HOME"
#define BLYNK_AUTH_TOKEN "Ns9-
uUuR2nW_BhyrSDHKNBUEtQ6IY_3J"

#define BLYNK_PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

char auth[] = BLYNK_AUTH_TOKEN;
char ssid[] = "Doan Hai";  //THAY THE TEN WIFI NHA BAN
char pass[] = "123456789";  //MAT KHAU WIFI

#define led1 14 //D5
#define led2 12 //D6
#define led3 13 //D7
#define buttonl 5 //D1
#define button2 4 //D2
#define button3 0 /D3
boolean btl_state=HIGH,;
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boolean bt2_state=HIGH;
boolean bt3_state=HIGH;
#define BUTTON7 V11
#define BUTTONS V12
#define BUTTON9 V13

void setup(){
Serial.begin(115200);
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(buttonl,INPUT_PULLUP);
pinMode(button2,INPUT_PULLUP);
pinMode(button3,INPUT_PULLUP);
Blynk.begin(auth, ssid, pass);

void loop(){
Blynk.run();
check_button();
¥
BLYNK_CONNECTED() {
I/ Request Blynk server to re-send latest values for all pins
Blynk.syncAll();

}

BLYNK_WRITE(BUTTON7){



int p = param.aslint();
digitalWrite(ledl, p);
b
BLYNK_WRITE(BUTTONS8){
int p = param.asint();
digitalWrite(led2, p);
by
BLYNK WRITE(BUTTON9){
int p = param.aslint();
digitalWrite(led3, p);
b
void check_button(){
if(digitalRead(button1)==LOW){
if(btl_state==HIGH){
digitalWrite(led1,!digitalRead(ledl));
Blynk.virtualWrite(BUTTON?7,digitalRead(ledl));
btl state=LOW;
delay(200);

¥
}else{
btl_state=HIGH,;
¥
if(digitalRead(button2)==LOW){
if(bt2_state==HIGH){
digitalWrite(led2,!digitalRead(led2));
Blynk.virtualWrite(BUTTONS,digitalRead(led2));
bt2_state=LOW;
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delay(200);

by
}else{
bt2_state=HIGH;
b
if(digitalRead(button3)==LOW){
if(bt3_state==HIGH){
digitalWrite(led3,!digitalRead(led3));
Blynk.virtualWrite(BUTTON9,digitalRead(led3));
bt3_state=LOW,;
delay(200);

¥
}else{
bt3 state=HIGH;

}
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