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MO DPAU

Trong qua trinh phat trién vé& cudc cach mang 4.0, khai niém vé IoT d3 tré nén kha
quen thudc va dugc Gng dung kha nhiéu trong cac linh vuc cta doi séng con nguoi, dic biét
& cac nudc phat trién c6 nén khoa hoc cong nghé tién tién. P 1am cho cudc sdng cua con
nguoi ngay cang tr¢ 1€n hoan thién. Tuy nhién, nhitng cong nghé nay chua dugc ap dung
mot cach rong rai & nudc ta, do nhiing diéu kién vé k¥ thuat, kinh té, nhu cau sir dung cua
con ngudi. Chinh vi tim quan trong d6 nén e da quyét dinh chon d¢ tai lién quan t&i IoT.

Duogc su dinh hudng va chi dan tir Tién si Nguyén Viét Hung, em da chon dé tai luan
van “Xay dung mé hinh Nha thong minh huéng dén hé sinh thai Thanh phd thong minh”
lam d¢ tai cho luan vén ciia minh.

B cuc cia luan vin gom 4 chuong:

Chuong 1: Téng quan vé cac cong nghé IoT

Chuong 2: Tong quan phan cig va cic tmg dung cho nha thong minh

Chuong 3: Thiét ké hé thong nha thong minh

Chuong 4: T6i uu hoa kich ban va xay dung mé hinh ngdi nha thong minh

Trong qua trinh thuc hién ludn vin cua minh, dudi su huéng dan khoa hoc: TS.
Nguyén Viét Hung em di cd gang hét strc dé hoan thién bai luan vin mot cach tot nhat. Em

mong thay c¢6 va cac ban s& dong gop y kién gitip dé tai ctia em c6 thé hoan thién hon.
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CHUONG 1: TONG QUAN VE CAC CONG NGHE 10T

1.1 Téng quan loT
+» Khai niém
Thiét bi (device):

Dbi v6i Internet of Things, day 12 mot phan cta ca hé thdng v6i chirc ning bét budc
1a truyén thong va chirc ning khong bét budc 1a: cam bién, thuc thi, thu thap dir liéu, luu trit
va xu 1y dir lidu.

Internet of Things:

La mdt co sé ha téng mang tinh toan cau cho x3 hoi thong tin, mang dén nhiing dich vu tién
tién bang cach két ndi cac “Things” (ca physical 1an virtual) dya trén su t n tai cta thong tin,

dua trén kha nang twong tac ciia cac thong tin do, va dya trén cac cong nghé truyén thdng.

Things:

Péi v6i Internet of Things, “Thing” 1a mot ddi twong cua thé gidi vat chét (physical
things) hay thé gidi thong tin ao (virtual things). “Things” c¢6 kha ning dugc nhan dién, va

“Things” ¢6 thé dugc tich hop vao trong mang ludi thong tin lién lac
1.2 Nhirng diic diém co ban va nén tang hé thong loT

1.2.1 Bdc diém co bin

Pic diém co ban ciia IoT bao gom:
— Tinh két néi lién thong: 1a kha ning cac thiét bj déu co thé két ndi véi nhau
— Tinh khong ddng nhét: Cac thiét bi trong mang luéi 10T s& hitu phan cung ciing
nhu network khac nhau nén khong déng nhat
— Thay doi linh hoat: S6 luong va trang théi thiét bi déu cd thé thay doi
—  Quy mb I6n: mang ludi 10T ¢d rat nhiéu céc thiét bi két ndi véi nhau thdng qua
Internet

— Pép tng da nhu cau lién quan dén “Things”
1.2.2 Nén ting ciia hé thong IoT

Nén tang IOT luon duoc xay dung 1én tir sy két hop cua 4 layer sau:



— Application Layer (L&p trng dung).

— Service support and application support layer

— Network Layer (Lop mang).

— Device Layer (L&p thiét bj).
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Hinh 1.2: M@ hinh nén tang loT
1.2.2.1 Application Layer
1.2.2.2 Service support and application support layer
1.2.2.3 Network layer
1.2.2.4 Device layer
1.3 Nhirng wu diém ciaa IoT
Nhirng van dé quan trong nhat cua hé théng IoT bao gém tri thong minh nhan tao, két ndi,

cam bién va cac thiét bj nho nhung mang tinh co dong cao, chiing dugc mo ta so luge nhu bén
dudi:

- Al (Artifical Intelligence)

- Connectivity

- Sensors

- Active Engagement

- Small Devices
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1.4 Nhirng cong nghé IoT trong hé sinh thai thanh phé thong minh
Thanh phé théng minh 1a mét khu vue ma & dé, cac ngudn luc, tai san hién hitu trong
thanh phé cung cac mat hoat dong cua thanh phé dugc thyc hién hi¢u qua va bén viing nho
str dung c6ng nghé théng tin va truyén théng (ICT) cuing céc cdng nghé thdng minh khac.
Nhitng cong nghé chu chét duge tng dung trong xay dung thanh phd théng minh
(hoic chuyén doi tir cach van hanh thanh phd truyén thong sang van hanh/quan tri thanh phd
theo m6 hinh thanh phd théng minh) bao gom:
1. Tri tué nhan tao (AIl) va tu dong hoa & murc cao (super automation).
2. Giao tiép gitra may v6i may (M2M communication) va dich vu bang thong rong di
dong duoc st dung phd bién (pervasive broadband mobile).
Hé thong truyén tai nang luong “thong minh” (“smart” energy grids).
Céc tro 1y 4o (talking & serviceable “bots”).
Phuong tién giao thong ty hanh (khong nguoi 14i - driverless transport).
Internet van vt (Internet of Everything hodc Internet of things - 10T).

An ninh mang ¢ trinh d6 tan tién (advanced cybersecurity).

© N o g &~ W

Tuong tac nguoi-may (human-machine interface - hién tai, twong tac gitta may va
ngudi ¢ nhidu thanh phd duoc thyc hién thong qua cac man hinh cam tng).

9. Lam viéc tir xa (telework), gido duc tir xa (tele-education) va chita bénh/chim soc y té
tu xa (tele-health services).

10. Céng ty ao (virtual companies).

Nho tmg dung cong nghé cao, cac cong chirc cua thanh phd thong minh c6 thé twong
tac truc tiép voi cong dong, cac co sé ha tang k¥ thuat cua thanh phd, theo ddi duoc nhiing gi
dang dién ra va nhitng dién bién, trudng thanh, tién bo, xu hudng van dong cua ca thanh phé).
Véi viée quan tri thanh phd theo mo hinh thanh ph6 théng minh, nhu cau ciia ngudi dan thanh
phé dugc dap ung téi da.

1.5 Két luin

Chuong 1 d3 trinh bay khai quat tong quan vé nén tang IoT cang lic cang phat trién
v6i nhitng dic diém, tinh ning va tng dung thuc té cho cudc séng. Pong thoi chuong dau
cling d3 phan tich va giai thich dong luc trién khai hé thong IoT va dwa ra 1y do nghién ciru
xay dung ngdi nha thong minh dwa trén nén tang Arduino va cac ing dung cho nha trd nén

thong minh hon.



5

CHUONG 2: TONG QUAN VE ARDUINO VA CAC UNG DUNG
CHO NHA THONG MINH

2.1 Tong quan vé Arduino
Arduino co ban 1a mot ma ngudn mo vé dién tir dugc tao thanh tir phan ctg va phan
mém. Vé mat ki thuat co thé coi Arduino 1a mot bo diéu khién logic c6 thé 1ap trinh duoc.
Pon gian hon, Arduino 14 thiét bj c6 thé twong tac véi ngoai canh thong qua cac cam bién
va hanh vi duoc 1ap trinh sin. Vi thiét bi nay viéc 1ap rap va diéu khién cac thiét bi dién tir
s& dé dang hon bao gio hét.
Nhiing thé manh cta Arduino so voi cac nén tang vi diéu khién khac:
- Chay trén da nén tang: Viéc lap trinh Arduino c6 thé thuc hién trén cac hé diéu hanh
khac nhau nhu Windows, Mac Os, Linux trén Desktop, Android trén di dong.
- Ngén ngit Idp trinh don gidn dé hiéu.
- Ma nguon mo: Arduino dugc phat trién dya trén nguén mé nén phan mém chay trén
Arduino dugc chia sé d& dang va tich hop vao cac nén tang khac nhau.
- M6 réng phan ciing: Arduino dugc thiét ké va sir dung theo dang modul nén viéc mo
rong phan cimg ciing dé dang hon.
- Pon gian va nhanh: Rat dé dang lap rap, lap trinh va st dung thiét bi.
- Dé dang chia sé: Moi ngudi dé dang chia sé ma nguén véi nhau ma khong lo lang vé
ngon ngir hay hé diéu hanh minh dang sir dung.
2.2 Cac dac tinh co ban cia Arduino Uno R3
2.2.1 Dic diém chung vé Arduino Uno R3
2.2.1.1 Khai niém Arduino Uno R3

Arduino Uno 13 mot bo mach vi diéu khién dua trén chip ATmegal68 hoic ATmega
328. Cau tric chung bao gom:
- 14 chan vaora bﬁng tin hiéu sd, trong do c6 6 chan co thé sir dung dé diéu ché do rong
xung.
- C6 6 chan dau vao tin hiéu trong tu cho phép chung ta két ndi v6i cac bo cam bién
bén ngoai dé thu thap s6 liéu.

- St dung mot dao dong thach anh tan sb dao dong 16MHz.
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- C6 mot cong két ndi bang chuan USB dé chung ta nap chuong trinh vao bo mach va
mot chan cép nguén cho mach, mot nGt reset.

- N6 chua tat ca moi thir can thiét dé hd tro cac vi didu khién, ngudn cung cap cho
Arduino c6 thé 13 tir may tinh thong qua céng USB hodc 1a tir bd ngudn chuyén dung
dugc bién doi tir xoay chiéu sang mot chiéu hoic 1a ngudn lay tir pin.

2.2.1.2 Uu nhuge diém cta Arduino
% Uu diem:
- CO thé sir dung ngay:
- Cac mau lénh co san:
- Céc chtre nang gitp don gian hda cong viéc:
- Cong ddng lon:
% Nhwoc diém:
- Céu trdc kha lon
- Chi phi kha cao

- D& sir dung nén dé bi tin cong

2.2.2 Diic diém chung vé Modul Wifi ESP8266
2.2.2.1 Khai niém

Module ESP8266 1a module wifi duoc déanh gia rat cao cho cac ing dung lién quan
dén Internet va Wifi cling nhu cac ing dung truyén nhén sir dung thay thé cho cac module
RF khac voi khoang cach truyén 1én téi 100 mét (moi trudong khong c6 vat can). Trén 400m
v6i1 anten va router thich hop.

ESP8266 cung cip mot giai phap két ndi mang Wi-Fi hoan chinh va khép kin, cho
phép no o thé luu trir cac ing dung hodc dé giam tai tit ca cac chuc ning két ndi mang WiFi
tor mGt b xur 1y ing dung.

2.2.2.2 CAu tao ctia ESP8266

Module ESP8266 ¢6 10 chan dung dé cap ngudn va thyc hién két néi. Chirc ning cua
cac chan nhu sau:
+ VCC: 3.3V l1én dén 300Ma
+ GND: Mass
+ Tx: Chan Tx cia giao thirc UART, két nbi dén chan Rx ctia vi diéu khién.

+ Rx: Chan Rx ciia giao thirc UART, két nbi dén chan Tx cua vi diéu khién.
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RST: chan reset, kéo xudng mass dé reset.

CH_PD: Kich hoat chip, st dung cho Flash Boot va updating lai module
GPIOO: kéo xubng thap cho ché do update.

GPIO2: khong str dung.

2.2.2.3 Tinh nang cua ESP8266

- HO tro chuén 802.11 b/g/n.

- Wi-Fi 2.4 GHz, hd trg WPA/WPA2,

- Chuén dién 4p hoat dong: 3.3V.

- Chuan giao tiép ndi tiép UART voi tde do Baud 1én dén115200

- Tich hop ngin xép giao thacTCP / IP.

- Tich hop chuyén d6i TR, balun, LNA, bo khuéch dai cong suét va phi hop véi mang.

- Tich hop PLL, bo quan 1y, va cac don vi quan 1y dién nang.

- Cong suat dau ra +19.5dBm trong ché d6 802.11b.

- Tich hop cam bién nhiét do.

- HO tro nhiéu loai anten.

- Wake up va truyén cac goi dit lidu trong <2ms.

- Ché d6 cho tiéu thy dién ning<1.0mW (DTIM3).

- HO tro ca 2 giao tiép TCP va UDP

- Lam viéc nhu cac may chi c6 thé két ndi véi 5 may con

- H& trg cac chuan bao mat nhu: OPEN, WEP, WPA PSK, WPA2 PSK,
WPA_WPA2_ PSK.

- C06 3 ché do hoat dong: Client, Access Point, Both Client and Access Point.

2.3 Nghién ciru webserver cho nha thong minh
2.3.1 Khdai niém

Web server dich ra tiéng Viét nghia 1a may chu. Web server 1a may tinh 16n dugc
két ndi véi tap hop mang may tinh mé rong. Pay 1a mot dang may chu trén internet mdi
may cha 13 mot IP khac nhau va c6 thé doc cac ngdn ngit nhu file *.htm va * html... Tém
lai may chu 1a kho dé chira toan bo dir liéu hoat dong trén internet ma né duoc giao quyén

quan ly.
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Web server phai 13 mot mdy tinh c¢6 dung luong 16n, toc d6 rat cao dé co thé luu trir
van hanh tdt mot kho dit liéu trén internet. N6 s& diéu hanh tron chu cho mot hé théng may
tinh hoat dong trén internet, thong qua cac cong giao tiép riéng biét ciia mdi may chir. Cac
web server nay phai dam bao hoat dong lién tuc khong nging nghi dé duy tri cung cép di

liéu cho mang ludi may tinh cia minh.
2.3.2 Nguyén ly hoat dong ciia webserver:

Giao thirc HTTP hoat dong dya trén Client-Server. N6 van hanh theo co ché yéu cau -
tra 10i (request-responese), khi client két ndi dén server né sé gui mot yéu cau dén server bao
gdm céc thong tin header, server s& dua vao header nay dé xac dinh s& giri data gi vé cho
client. Dya trén tim hiéu HTTP server. Ta s& 1am mot (mg dung diéu khién LED thong qua
webserver trong mang local. Khi mot trinh duyét can mot file Iuwu trit trén mot web server,
trinh duyét s& yéu cau (request) file d6 thong qua HTTP. Khi mot yéu cau gui t6i dung web

server (phan cung), HTTP server (phan mém) sé& giri file dugc yéu cau ciing thong qua.

i
ul

HTTP Request

HTTP Response

I
»

Web server Browser

Hinh 2.6. Cach thuc giao tiép vaoi web server
Web server hd trg giao thitc HTTP (Giao thtic truyén phat siéu van ban). HTTP 1a
cach truyén cac siéu van ban gitra hai may tinh. HTTP cung cép cic quy tic rd rang, vé cach
client va server giao tiép v6i nhau: Chi client c6 thé tao ra cac HTTP request tGi cac server.
Céc server chi c6 thé phan héi HTTP request cta client. Khi yéu cau mot file thong qua
HTTP, client phai cung cap URL cua file d6. Web server phai tra 15i moi HTTP request.
Trén web server, HTTP server chiu trach nhiém xtr 1y va tra 101 cac request da dugc client
guri dén:
- Khi nhan mot request, HTTP server sé& kiém tra xem URL duoc yéu cau c6 khop voi
mot file hién cd khong.
- Néu co, web server guri noi dung file tra lai client. Néu khdng, mot application server
s tao ra file can thiét.

- Néu khéng thé xir ly, web server tra lai mot thong diép 15i cho client.


https://developer.mozilla.org/en-US/docs/Web/HTTP/Headers

2.4 Nghién ciru co sé¢ dir liéu firebase
2.4.1 Khdi niém

Firebase 12 mot dich vu API (giao dién lap trinh tmg dung) dé luu trir va dong bo dir
ligu gitra hai hay nhiéu thiét bj véi nhau. Firebase hoat dong dya trén nén tang ddm may
dugc cung cip boi Google nham giup d& cac 14p trinh vién phat trién nhanh Gng dung bang

cach don gian hoa cac thao tac ing dung véi co sé dit liéu

Firebase

Your App

Hinh 2.7. Trao ddi dix liéu gitta FIREBASE véi céc thiét bi

2.4.2 Lich sit phdt trién
2.4.3 CAc chirc nang chinh cia Firebase

- Realtime Database — Co so diz liéu thoi gian thuc
- Firebase Authentication — Hé thang xac thuc cia Firebase

- Firebase Hosting

2.4.4 Uu nhwoc diém ciia Firebase

% Uu diem

- Trién khai tng dung cuc nhanh.

- Tinh bao mat cao.

- Linh hoat va mé rong ung dung dé dang.

- Tinh 6n dinh cao, it khi gap trudng hop sap server.

- Nguoi dang ky duoc st dung mién phi 1GB dung luong luu tri.
% Nhuot diém



10

- Ding ky tai khoan mién phi thi chi duoc toi da 100 thiét bi hodc ngudi truy cép trong
khi ¢6 tinh phi thi khéng giéi han thiét bi hodc nguditruy cap.

2.5 Nghién ctru va cai diit cac dich vu nén tang trén smartphone
2.5.1 Tro ly do Google Assistant
a) Khai niém

Google Assistant 1a mot trg 1y ao thong minh tuwong tu nhu Siri ctia Apple, Bixby cua
Samsung hay Cortana ctia Microsoft trén Windows. Google Assistant hd trg nhiéu tinh ning
thong minh nhu tim kiém thong tin hay thuc hién yéu cau manguoi ding dua ra nhu mé danh
ba, goi dién cho nguoi c6 tén trong danh ba, doc tin nhan, mé nhac...

b) Uu diém va nhuoc diém
e Uu diém
- Kha ning nhan dang Tiéng Viét trén Google Assistant rat tot.
- Nguoi dung thao tdc ma khong can cham vao dién thoai nho yéu cau goi dién hoic
nhan tin cho mot ai d6, hen gio, dat nhac nho, 18n lich hen. ..
- Tro ly cia Google cd thé 1am tinh, chuyén do6i dai luong, tinh tygia... tra 10i cac cau
hoi lién quan dén thé thao, du lich, tim nha hang, tram xang...
- Google Assistant cho phép nguoi dung diéu khién cac thiét bi thdng minh trong nha
bang Tiéng Viét.
o Nhuot diém
- Nhiéu cau hoi trg ly a0 khong dua ra cau tra 16 truc tiép ma chigoi y cac két qua tir
Google Seach.
- Maic du da hd trg Tiéng Viét, nhung véi cac cau hoi cho nha théng minh, Assistant lai
tra 1oi bang Tiéng Anh.
¢) Tro ly 40 hd trg cho ngdi nha théng minh
Nén tang Google Smart Home cho phép ngudi ding kiém soat cac thiét bi duoc két ndi
thuong mai cua ban thong qua ing dung Google Home va Trg 1y Google, hién c6 trén hon
1ty thiét bi, nhu loa thong minh, dién thoai, 6 t6, TV, tai nghe, déng ho, v.v.
2.5.2 Loa thong minh Google Home

Google Home 1a mot thuong hiéu loa théng minh dugc phat trién boi Google. Cac thiét

bi cho phép nguoi dung néi 1énh thoai dé twong tac véi cac dich vu théng qua Google
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Assistant, trg 1y 4o cua cong ty. Ca hai dich vu ndi bo va bén thir ba déu duoc tich hop, cho
phép ngudi dung nghe nhac, kiém soat phat lai video hodc anh hodc nhin cap nht tin tirc
hoan toan bang giong noi.
2.5.3 Nghién ciru hé sinh thai Blynk

a) Khai niém

Blynk 13 mét Gmg dung chay trén nén tang i0S va Android dé diéu khién va giam sat
thiét bi thong qua internet. Blynk khong bi rang budc véi nhitng phan ctng cu thé nao ca,
thay vao do, no hd tro phén cung cho ban lya chon nhu Arduino, Raspberry Pi, ESP8266 va
nhiéu module phan ctng phd bién khac.

b) C6 ba thanh phan chinh trong nén tang Blynk:

- Blynk App - cho phép tao giao dién cho san pham cua ban bang cach kéo tha céc
widget khac nhau ma nha cung cap da thiét ké san.

- Blynk Server - chiu trdch nhiém xa ly dit liéu trung tdm gitra dién thoai, may tinh
bang va phan cting. Chiing ta c6 thé sir dung Blynk Cloud cta Blynk cung cap hoic
tu tao may chu Blynk riéng cho minh. Vi day 1a ma ngudn ma, nén ban c6 thé d& dang
intergrate vao céc thiét bi va tham chi cé thé sir dung Raspberry Pi lam server cua hé
thdng.

- Blynk Libraries — support cho hau hét tat ca cac nén tang phan cing phé bién - cho
phép giao tiép vi may chu va xir Iy tat ca cac lénh dén va di.

2.6 Kétluan
Chuong 2 di tim hiéu tong quan vé nén tang Arduino, ciing nhu nghién ctru vé cac dich

vu firebase, webserver dé luu trit dir liéu nguoi ding va cac ing dung dién thoai nhu google

assistant hay blynk dé gilp diéu khién ngdi nha thong minh.
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CHUONG 3: THIET KE HE THONG NHA THONG MINH
3.1 MB0 ta hoat dong ciia hé thong

Hinh dudi trinh bay so d6 ctia hé théng gidm sat nhiét do, do am, thiét bi ngoai vi tir

xa qua mang internet rng dung trong toa nha

Hinh 3.1: So db hoat d6ng caa hé théng giam sét

-Heé th6ng hoat dong dua trén su két hop cua hai module 1a module webserver va
module do diéu khién. Module webserver s& luu dit liéu ma module diéu khién giri lén.
Module webserver ngoai chirc nang luu trit dit liéu tir mach do gtri 1én con c¢6 chirc nang hién
thi giao dién diéu khién thiét bi, dix liéu vé nhiét d, d6 4m ra giao dién ngudi dung.

- Tai web server, thong qua mang LAN (ndi bd) hodc thong qua internet, nha quan ly
c6 thé str dung tinh ning cua phan mém nén tang web (web-based software) dé:

+ Giam sat nhiét d6 lién tuc tai cac thoi diém trong ngay. Co thé xem nhiét d tai cac

diém do trong ciing mot thoi diém

+ Hién thi nhiét do cao nhat va thoi diém nhiét do cao nhat, thuén tién cho viéc theo

ddi nhi¢t do vuot ngudng
3.2 Thiét ké so 46 nguyén Iy h¢ thong
3.2.1 Thiét ké so d6 khéi diéu khién bat tit thiét bi

1. Yéucau
- Dbong mdé qua App Android, 10S hoac Google Assistant thdng qua Wifi hoac 3G.
- Diéu chinh dugc d6 séng dung App Android, 10S hoic Google Assistant thdng qua

Wifi hoic 3G.
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Hen gio dong m& dén bang App Android théng qua Wifi hoic 3G.
Lip dat dua vao cach di day hién tai caa ngdi nha.

Phuong 4n thiét ké

Chon céac bong dén led, quat dé dam bao tinh thim my.

Dung ESP8266 ESP-12E lam vi diéu khién trung tdim dé tao xung PWM, va két ndi
Wifi & nhan Iénh diéu khién tir dién thoai.

So db khbi mach diéu khién hé théng nha théng minh

Khéi ngudn cong suat

Khdi nguon diéu khién

Khéi xir ly trung tam

Khéi cong suat

Khéi co so dit ligu

Khdi thuc thi diéu khién va hién thi

Ngudn cip

! |

Khéi ngudn cong suit Khoi nguon dicu khién

l SVDC
_ Khoi xir li trung tam

Khoi co sa dir liéu

|

Hinh 3.2 So d6 khdi hé thong diéu khién dén bulb chiéu sang

Khoi cong suit

Khéi thye thi diéu khién va hién thi ( Dién thoai )

3.2.2 Thiét ké so d6 khéi nhiét dp, @6 dm va chuyén dpng ciia ngoi nha.

1.

Yéu cau

Do chinh xé4c nhi¢t d, do am véi sai s6 nho.

Bat tat dugc cam bién chuyén dong.

Bi4o dong khi nhiét do vuot ngudng cho phép hoic khi phét hién chuyén dong.

Pua cac dir liéu thu thap I1én co s¢ dix liéu.
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- Board mach nhé gon.

2. Phuong an thiét ké

- Chon ESP8266 ESP-12E 1am vi diéu khién trung tam dé giao tiép vai cac cam bién
va xir If tin hiéu. Két ndi Wifi dé dua dix liéu 18n co so6 dix liéu.

- Dung cam bién DHT11 dé do nhiét do, do am va cam bién PIR AM312 dé phat hién
chuyén dong.

- Dung Buzzer dé bao dong.

3. So dd khoi mach giam sat nhiét do, d6 am va chuyén dong.

- Khéi nguon diéu khién

- Khéi xir ly trung tam

- Khéi cam bién

- Khéi co so dit ligu

- Khéi thyc thi diéu khién va hién thi

- Khéi bao dong

Khoi ngudn di¢u khién

0 0

K. héi cam hién

Khai xtr ly trung

Khéi béo déng $mmmmm— Am

Khoi co so dir liéu

t

Khéi thue thi diéu khién va hién thi ( dién thoai)

Hinh 3.3 So d6 khdi mach giam sat nhiét do, dd am va chuyén dong
3.2.3 Tinh todn va thiét ké toan mach
a) Thiét ké khdi xur ly trung tam
Do khéi xtr li trung tdm ctia 2 mach: mach diéu khién d6 sang dén va mach giam sat

nhiét dg, d§ am va chuyén dong tuong tu nhau nén cac linh ki¢n lya chon s€ giong nhau.

Nén em tinh toan va thiét ké nhu sau:
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Bang 3.1. Bang tiéu thy dong & cic ché d6 khac nhau ctia ESP8266 NodeMCU

Parameter Typical Unit

Tx 802.11b, CCK 11Mbps, Po=+17dBm 170 mA

Tx 802.11g, OFDM 54Mbps, Poyr =+15dBm 140 mA
Tx 802.11n, MCS7, P5;r =+13dBm 120 mA

Rx 802.11b, 1024 bytes packet length , -80dBm 50 mA
Rx 802.11g, 1024 bytes packet length, -70dBm 56 mA
Rx 802.11n, 1024 bytes packet length, -65dBm 56 mA
Modem-Sleep 15 mA

Light-Sleep 0.5 mA

Power save mode DTIM 1 1.2 mA

Power save mode DTIM 3 0.9 mA
Deep-Sleep 10 uA

Power OFF 0.5 uA

Dua vao bang tiéu thy dong ctia ESP8266 & cac ché do khac nhau, dé ESP8266 hoat
dong t6t trong nhitng ché do do thi dong tiéu thu phai 16n hon 170mA cho nén em chon
dong tiéu thu ESP8266 1a 300mA dé dam bao ESP8266 hoat dong t6t & moi ché do tranh
truong hop thiéu dong hay sut ap s&lam ESP8266 khai dong lai chwong trinh.

bé ngod ra nguén 3.3 VDC 6n dinh va phéng hon em st dung tu phan cuc 100uF loc
ngudn boi vi d¢ ESP8266 hoat dong theo ché d6 pwm khi khong truyén nhan dir liéu
nhung van duy tri két ndi dé tiét kiém ning luong thi ESP8266 sé& chay & ché d6 Modem-

sleep v6i dong tiéu thu 15mA. Ta c6 thong so sau:

Do gon séng ngudn vao r%=6%=0.06 (3.1)

Tan s6 f=2x f5=2 x 50 =100 (3.2)
U 33

Ry = - = 50-=2200 (3.3)

Cong thue tinh dién dung cua tu sau:

1 1

C —_— —_—
4vV3.£Rt1r% 4+/3.100.220.0,06

=109 uF, vay ta chon 100uF (3.4)

Tu khong phan cuc 104 dé loc cao tan.
Do cac duong truyén dwr liéu & mach nap CP2102 c6 ngo ra dién ap S VDC vi vay dé
an toan cho ESP8266 phai chin diode zener 3.3VDC. Dé han ché dong cao chay thang vao

ESP8266 ¢ cac dudng truyén dit liéu phai duoc ndi tiép véi tro 1.8K.
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Str dung tré 1.8k boi vi theo datasheet ¢ ché Standby dong tiéu thu khoang 0.9mA dé

dam bao an toan va tiét kiém ning luong trong qua trinh nap chuong trinh.

Taco: R = Vi“‘l""‘“ = 5;3;5 — 1.88k, chon 1k8 Q (3.5)

Theo datasheet mirc dién ap dé ESP8266 hicu 1a mirc cao la tir 0.75VCC
=>VCC+0.3. dé tiét kiém ning luong va ESP8266 hoat dong an toan dong bé hon 0.9mA
va dién &p muc cao 1a 2V vay ta c6:

Vee—Viogic 3,3-2
R = ¢ —
I 0,3mA

= 4.333k, chon R = 4k7Q (3.6)

So d6 nguyén Iy mach xir 1y trung tAm diéu khién dén hoic quat (ESP8266 ESP-12E
NodeMCU)

b) Thiét ké mach bao dong

¢) So d6 nguyén ly toan mach

LcD KHOI CB
i ARDUINO UNO KHOI RELAY
5 = DHT11 GAS TROM Panel MUA Ll bAY
| — —xc RGE 2 e
T B —| I0REF puy gy MR Y
: P A = L
--gggafgﬁﬁ’éﬁﬁfaﬁﬁﬁw; s o L —{ RESET L R R it
B AR e e | i 1% e — ]
! I i aljh G\p - I eSS ——
LEDiat e oo o3 Ve TEE 7 “Leps DA 3 2
ZEE 0 Relay TOA/12Y KF2
D trom 5
tép1 | =
veek A3 GND
% 1 A4 1.TX v
IHD’ — 0.
5y J? Al015
TED1 ARDUINO R: r2 Rl Q@
pail):
RS RL3
Res Y, J
1) 1] = T Rl
g ESP8266 %« . D
b3 3 LED4
BV 3 fvee ast 2 Relay TUA/I2V KF
o il | ] Relay TUA/TY
2 CHPDURXD |- =
1 crio2 UTXD 3D
6
KHOI NGUON 5V <1 crio0_oxp |
ESP8266-01

ao  KHOINGUON 3.3v
Hinh 3.7 So dd két ndi toan mach
3.3 Phin mém chay trén hé diéu hanh Blynk
3.4 Kétluan
Chuong 3 dd dua ra dugc so do nguyén 1y hoat dong cua cac khdi ciing nhu hé théng

toan mach cuia ngo6i nha. Tao ra nhitng tng dung trén phan mém dé diéu khién ngdi nha bang

mang LAN ciing nhu 4G/LTE.
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CHUONG 4: TOI UU KICH BAN VA XAY DUNG MO HINH NHA
THONG MINH

4.1 Kich ban t0i wu cho mot ngoi nha thong minh
Sbng trong nha théng minh cé gi khac séng trong nha binh thuong? Sau diy em xin
gidi thiéu kich ban duogc thiét 1ap cho ca ngay di 1am cia mot ngdi nha thong minh.
> 5:30 SANG
- Pén hanh lang nha ban ty dong tat ngay khi anh mat troi dau tién xuat hién ¢ chan
troi.
- Man ctra tu dong kéo 1&n cho ning sém chiéu sang phong nga nha ban.
- May lanh phong gym va may nudc nong trong phong tam ty dong bat.
> 6:30 SANG
- Sau khi tap thé duc va tim xong, ban xubng nha bép va rét cafe da dugc may cafe ty
pha ché theo gio da thiét 1ap riéng biét cho ban va vo.
> 7:30 SANG
- Sau khi 4n sang, ban vao phong lam viéc. Chi can cham vao 1 nit nho trén Ipad hoic
dién thoai thong minh dé chon ché do “LAM VIEC™:
o bén tu bat.
o May lanh tu khoi dong.
o Tivi tu bat va bat cac kénh tin tic.
o May laptop cta ban ciing san sang lam viéc.
> 9:00 SANG
- Ban vao garage va 1én xe. Khi ban khoi dong xe, ctra garage md va phong lam vi¢e
chuyén sang trang thai “NGUNG LAM VIEC™:
o Dén tit.
o May lanh ngung hoat dong.
o TV tat.
o May tinh chuyén sang trang thai nghi.
o Hé théng an ninh ngdi nha dugc bat 1én
o Hé thdng tuéi tieu vuon co chay tu dong theo thiét 1ap
> 5:00 CHIEU
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- Sau mét ngay lam viéc mét moi va cang thing, ban chi muén vé nha nghi ngoi thu
gian. Ngbi nha s& chuyén trang thai “CHAO DPON VE NHA”:
o khi do6 ctra s€ tu dong mé.
o C&c vi tri dén can thiét (dén vuon, dén lan can) trong nha s& tu bat sang.
o man ctra duoc kéo Ién.
o may diéu hoa.
o may nong lanh s& tu khai dong.
o nhac sé tu dong phat ra nhirng ban nhac ban yéu thich.
> 7:00 TOI
- Bira toi d3 hoan thanh, ban khoéng con tit bat chuan bi nira. Chi can cham nhe vao
kich ban “BUA TOI”, ngay lap tuc toan bo khong gian cua phong an sé chuyén sang
ché @6 phu hop:
o Hé théng dén sang Ién,
o Hé théng 4m thanh da vung s& phat I&n nhitng ban nhac du dwong, man cta tu
ddng diéu chinh...tao nén bira an 4m cling, thoai mai, dé chiu cho gia dinh ban.
> 8:00 TOI
- Sau blra com gia dinh vui v¢, s€ chinh la thoi gian vui vé sum hop cua ca gia dinh sau
mot ngay lam viéc va hoc tap mét moi, ngdi nha s& chuyén sang trang thai “GIA BDINH
SUM HOP”:
o Heé théng dén phong khach (phong chung) sang 1én.
o Diéu hoa nhiét do tang dan nhiét d6 do troi dém thuong lanh
o Bat may loc khong khi
o Tivi bat chuong trinh hoat hinh hoac nhitng bd phim yéu thich
> 11:30 TOI
- Trudc khi 1€n givdng, ban chon ché do “PINGU”:
o Hé théng dén trong phong tit, con dén ngu s& duoc bat
o Nhiét do diéu hoa ty diéu chinh ¢ murc thich hop da thiét 1ap.
o Hé théng am thanh tu dong bat nhac du duwong d& ngu
o Hé théng an ninh duoc bat Ién va

o Man ctra kéo xudng.
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4.2 Thi cong hé thong

Sau khi hoan thanh cong doan thiét ké nhom chung em tién hanh viéc thi cong lap rap

dén led, quat, 1ap rap mach giam sat nhiét do, d6 4m va chuyén dong va phan mém tng

dung nhu sau:

421

Thi cong hé théng:

o Thi cong phan cing.

o Lap rap va kiém tra.

Lap trinh mach diéu khién bat tat thiét bj.

Lap trinh mach gidm sat nhiét do, do 4m va chuyén dong.
Lap trinh diéu khién bang giong noi.

Viét tai liéu hudng dan, thao tac.

Thi céng phan ciing:

Bang 4.1 Danh sach cac linh kién st dung

ti€u thu 2,5mA

STT | Ténlinhkién Gia tri So Chu thich
lwgng
1 Mach Arduino R3 Di¢n ap hoat dong: 5V 1 Linh kién
dan
2 Tu 100uF bi¢n dung 100uF, di¢n ap 25V 2 Linh kién
dan
3 bién tré 10kQ Gia tri dién tré 10kQ, cong suat 2 Linh kién
1/8W xuyén 16
4 ESP8266 Di¢n ap 3V-3,6V. Dong tiéu thy 1 Linh kién
80mA dan
5 Cam bién DHT11 Dbién ap hoat dong 3V-5V. Dong 1 Linh kién
tiéu thu 2,5mA xuyeén 16
6 Led xanh 1a, do, Dién 4p hoat dong 3V-3,4V. 2 Linh kién
vang Dong tiéu thu 10mA xuyén 16
7 Cam bién mua Dién 4p hoat dong: 5V 1 Linh kién
dan
8 Module Relay Dbién ap hoat dong 3V-5V. Dong 2 Linh kién

xuyén 10
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1) So dd mach in cia mach ngdi nha théng minh

HE000000000000000

0000000 N 00000000
oo

el 1o

ARDUND RS

Eeoecoo Eeooooeee e

cbvc gas

u& _n& _uo EE @ee @mewe

xanh <m:o

Hinh 4.3 So d mach in
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2) Mat trudc cia mach in

\\‘\\\ A % &
\\\ \\\\\\\ b PR

Hinh 4.3 Mat truéc mach in thuc té

3) Mat sau cua mach in

Hinh 4.4 M3t sau mach in thuc té
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4.2.2 Lwu dé gidi thudt mach diéu khién bt tit thiét bi
4.2.3 Luwu do gidi thudt mach gidm sdt nhigt d, dp am va chuyén dpng
4.2.4 So do hé thong nha thong minh

(1))

Any

Devices Connectivity Google Could Application
Q — Rules Engine
Rest
A\ API @ Pash | O :
_‘f.' —ly Moblie
— P e,
N | MQTT
> Laptop
CoAP Storage v PC

Data

e
‘ r _ Custom \@

Hinh 4.7 So dd nguyén ly mach thuc té

X

User

- Nguyén ly hoat dong

DPé hé théng hoat dong duoc trudc tién cac thiét bi phai két ndi duoc vai song song
Wifi. Riéng Google assistant, phan mém dién thoai 1a cac ing dung trén dién thoai nén yéu
ciu dién thoai két ndi Wifi hodc 3G.

Sau khi cac thiét bi di két ndi thanh cong véi Wifi, viéc diéu khién thiét bi s& thong
qua dién thoai bang 2 céch.

Céch 1: Ta s& sir dung tro Iy 40 Google (Google Assistant) dé ra 1énh diéu khién thiét
bi bang giong néi. Dit lidu d6 s& duoc cac thiét bi dén nhan xur ly dé diéu khién d6 sang dén
sau d6 dua dir liéu do 1én Firebase, riéng mach giam sat nhi¢t dg, do am va chuyén dong ta
chi diéu khién bat tit cam bién chuyén dong va dén led ngu.

Céch 2: Ta sé& st dung di App Android dé diéu khién bang cach giri dit liéu thong qua

Firebase, bo phan xir 1y ctia dén s& nhan dir liéu d6 va diéu khién dén.

Ngoai tinh niang diéu khién thi phan mém con co chirc ning hién thi cac trang thai cta
den, gia tri nhi¢t do, do am, canh bao chdy trdm thong qua viéc doc dir li¢u trén Firebase do
bd phan xtr Iy ctia dén va b phan xt 1y nhiét do, do Am gui lén.

4.3 Ung dung ngdi nha hwéng dén hé sinh thai thanh ph6 théng minh
4.3.1 Bdo mdt

4.3.2 Cim bién théng minh

4.3.3 Mang két néi

4.3.4 Phdn tich dir liéu thong minh
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KET LUAN VA KIEN NGHI

Viéc thiét ké hé thong diéu khién thiét bi va giam sat nhiét do, do am tir xa qua internet
c6 ¥ nghia rét to 16n, ¢ thé ing dung trong nhiéu linh vyuc ctiia doi sdng xa hoi va trong cong
nghiép. Ngoai ra, module wifi két hop véi Arduino ciing mo ra rat nhiéu huéng tmg dung
khac, phuc vu tdt cho viéc hoc tap va nghién ctru cua sinh vién. Viéc xay dyng hé théng giam
sat nhiét do, 46 Am tir xa qua internet nay ciing lién quan dén nhiéu nén tang kién thirc tir
nhiing kién thirc 1y thuyét cho dén nhiing kién thirc thuc tién.

Nhirng két qua dat dwoc

-Tim hiéu nguyén Iy chung chuan truyén théng wifi do IEEE 802.11 quy dinh, tim
hiéu kién thic vé ho giao thiac TCP/IP.

- Két néi thanh cong mach véi server, demo diéu khién 4 thiét bi thong qua wifi.

- Thiét ké thanh cdng mach do nhiét do, do am su dung cam bién DHT11, va truyén
Ién server sau moi mot phdt.

- Lap trinh giao dién web dé do luong, hién thi théng ké cac théng sé nhiét do, do am
va diéu khién co cau chap hanh.

Panh gia nhirng két qua da dat dwoc

-Po va hién thi chinh x4c nhiét 4o, d6 4m moi truong 1én LCD va upload dit liéu 18n
server on dinh. Két qua do 1a kha chinh xac véi sai s6 nam trong pham vi cho phép. Mach
hoat dong 6n dinh.

- Tuy nhién, mot sé mat han ché do 1a trang web chwa ty dong cap nhat I1&n gia tri mai
phai refresh lai trang dé cap nhat di liéu méi.

- V6i két qua bude dau 1a két ndi truyén dix liéu thanh cong qua mang wifi va thyc hién
do ludng va diéu khién mot sé thdng sé méi truong, diéu khién co ciu chap hanh dé thay doi
nhu 13 quat, diéu hoa... véi nhitng két qua demo nhu vay da khing dinh kha nang phat trién
cua dé tai.

Hwéng phat trién caa dé tai

Trong thoi gian tdi, em sé tiép tuc nghién ctru phét trién dé tai theo hudng sau day:

- Tang tinh chinh x4c va 6n dinh hon nira.

- Tich hop nhiéu cam bién hon nira phil hop véi nhiéu ddi twong ngudi dung dé phuc

vu cho cudc séng va phuc vu trong cdng nghiép thay thé cac chuan ethernet, RS485...
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