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MO PAU
1. Ly do chon dé tai

Ngay nay, vai thoi dai phét trién céng nghé 4.0 nhirng tng dung cua khoa hoc k¥ thuat
tién tién, thé giéi cua ching ta d3 va dang ngay mot thay doi, vin minh va hién dai hon. Va
khéi niém vé ngdi nha thong minh d3 ra doi. Mot ngdi nha théng 1a mot giai phap diéu khién
tich hop cho cac cin ho cao cap, tich hop cac thiét bi dién tir, nghe nhin, truyén théng thanh
mot hé thdng hoan chinh va théng nhit..
Gan nhu cac thiét bi tu dong trong nha may, trong doi séng cua cac gia dinh ngay nay déu
hoat dong doc 1ap véi nhau, mdi thiét bi c6 mot quy trinh st dung khéac nhau tuy thudc vao
su thiét 1ap, cai dit cua ngudi sir dung. Ching chua c6 mot su lién két nao véi nhau vé mat
dir liéu. Nhung di vai hé thong diéu khién thiét bi tir xa théng qua hé théng may tinh nhing
Vv6i bia Arduino thi lai khac. O day, cac thiét bi diéu khién tu dong dugc két ndi vai nhau
thanh mot hé thong hoan chinh qua mot mot thiét bi trung tm va c6 thé giao tiép voi nhau vé
mat dir liéu va mot bo xir 1i da duoc 1ap trinh sin tat ca cac chwong trinh diéu khién.
Mit khéc, hién hoc vién dang cong tac trong co s lién quan dén quang cdo va xay dung, thiét
ké noi that... nén viéc tim hiéu, nghién ctru va ung dung cac hé théng thong tin thong minh 1a
c¢6 ¥ nghia d6i voi ban than.
Nha thong minh 1a kiéu nha duoc lap dat cac thiét bi dién, dién tur c6 thé duoc diéu khién hoac
tu dong hoa hoac ban ty dong, thay thé con nguoi trong thuc hién mot hoic mot sé thao tac
quan 1y, diéu khién. Hé thong dién tir ndy giao tiép voi ngudi dung théng qua bang dién tu
dat trong nha hay trén méi trudng tuong tac khac: dién thoai thong minh, bang diéu khién...
C6 nhiéu thwong hiéu cho nha théng minh, tuy vy chwa c6 chuan cdng nghiép nao dwoc dat
ra cho nd va do vay cac goi nha théng minh hién nay st dung cac giao thuc riéng theo y chi
chu quan cua ting cdng ty/ nha san xuat/ tich hop va khong twong thich véi nhau. Luan vin
ctia hoc vién chi dé cap dén mot phan cac thiét bi gan véi vi xtr Ii. Ty dong hoa gia dinh chinh
xéac nhu tén goi cua no: ty dong hda kha niang diéu khién cac vat dung xung quanh ngdi nha,
tir bong rAm cua ctra s6 dén nguoi cho tha cung an bang cach nhan nat don gian (hoic ra Iénh
bang giong néi). Mot sé hoat dong, nhu thiét 1ap qui trinh bat va tit mot cai dén theo y thich
cta ban, rat don gian va twong ddi ré tién. Nhitng qui trinh diéu khién véi khi cu khéac, nhu
camera giam sét tién tién, co thé can co su dau tu nghiém tuc hon vé thoi gian va tai chinh.
Trong qué trinh phét trién cta cong nghé théng tin va truyén thdng, hé théng nhing gitr vai
trd tng dung 16n trong cic cong trinh cta nén kinh té. Hé théng nhing 1a mot thuat ngir dé
chi mot hé théng co kha ning tr tri duoc nhing vao trong mot méi trudong hay mot hé thong



16n. D6 1a cac hé thdng tich hgp ca phan cang va phan mém phuc vu cac bai toan chuyén
dung trong nhiéu linh vyuc cdng nghiép, tu dong hoa diéu khién, quan trac va truyén tin. Pac
diém cua cac hé thdng nhing 1a hoat dong 6n dinh va c6 tinh ning tu dong hoa cao.
Dé tai luan vin nhan thirc duoc rang: hé thdng nhang thuong duoc thiét ké dé thuc hién mot
chtre niang chuyén biét nao d6. Khac véi cac may tinh da chirc ning, chang han nhu mdy tinh
ca nhan, mot hé thong nhiang chi thuc hién mot hoac mot vai chire nang nhét dinh, thuong di
kém véi nhitng yéu cau cu thé va bao gom mat sé thiét bi may moc va phan cang chuyén
dung ma ta khong tim thay trong mot may tinh da niang noéi chung. Chang han d6i v4i nha
thdng minh, hé thong nhung gitp (i) dam bao chirc nang diéu khién tu dong; (ii) tw dong thong
ké vé dir liéu moi truong, nhu d6 am, nhiét do, thoi gian troi qua...
Xuat phat tir (i) cong viéc hang ngay; (ii) nhu cau vé nha thong minh; (iii) phong pht cta hé
thdng nhiing va (iv) nhan thirc vé tam thyc tién cua ngoi nha thong minh, toi tha thiét dé nghi
duoc chon dé tai luan van “Hé thong may tinh nhing véi bia Arduino trong ngdi nha théng
minh”.
Nhiém vu cta luan van lién quan dén hé thong nhung va hé théng mang van vat loT. Trong
hé thong ToT can dén cac vi xir 1i va cac cam bién.
2. Tong quan vé van dé nghién cau
Nhitng chii @& ma luan vin s& tim hiéu va nghién ctru trong thoi gian toi:

2.1. Nha thong minh
Nha théng minh hiéu don gian la ngbi nha ma cac thiét bi gia dung trong n6 nhu: hé théng
chiéu sang, suoi am, may lanh, TV, may tinh, 4m thanh, camera an ninh,... c¢6 kha nang tu
dong hoa va giao tiép véi nhau theo maot lich trinh dinh sin. Ching c6 thé duoc diéu khién &
bat ctr dau, tir trong chinh ngdi nha thdng minh d6 dén bét ky noi nao trén thé gisi théng qua
dién thoai hoac Internet.

2.2. Thiét ké hé théng tu dong diéu khién
Luan van can nghién ctru dé dé ra hé thong diéu khién tu dong, nho cac vi xur Ii. Hé théng nay
thudc vé hé théng thong tin chung quan tri ngdi nha.
Hé thong vi xt 1i AVR Atmel trén bo mach Arduino, voi cac cam bién. Cac cam trong hé
thdng gdém (i) cam bién anh sang; (ii) cam bién khoang cach; (iii) cam bién nhiét d6; (iv) cam
bién d6 4m; (v) cam bién chuyén dong.

2.3. Thir nghiém véi thiét ké da dé xuét
Luén vin s& thyc hién 1ap rap mé hinh thir nghiém v&i c&c vi xtr 1i va cam bién, dé trinh dién

cac chirc nang tu dong diéu khién ngoi nha thong minh.



Luén van st dung moi truong lap trinh IDE Arduino.
Luan van du kién thuc hién mot sb nhiém vu sau:
Ban viét luan vian, gdm cac chuong;
e Céc tiéu chi dbi voi ngdi nha thong minh;
e Mb hinh thiét ké thir nghiém, véi vi xir 1i va cic cam bién trong ngdi nha
théng minh.
3. Muc dich nghién curu
Luan vin trinh bay tong quan vé ngdi nha théng minh véi cac ng dung clia mang van vat
10T; cu thé 1a hé théng nhung st dung vi diéu khién Arduino véi cac cam bién.
Két qua dat duoc cua luan van la:
1. Nam dugc vai tro ciia hé thdng may tinh nhing va cac cam bién trong ngdi nha
théng minh;
2. Lap dat thir nghiém hé théng 10T véi (i) vi diéu khién Arduino UNO; (ii) cam
bién 4nh sang photoresistor (quang trd); (iii) cam bién siéu 4m do khoang cach HC-SR04;
3. Mot s6 kha ning (ng dung ciia ngdi nha thong minh
3.1. Nghién ctru cac ky thuat
Tim hiéu va nghién ctru vé cac hé thdng nhing, dic biét vé bo mach Arduino va cac cam bién
st dung véi bo mach nay.
3.2. Nghién ctru phuong phap
Tong hop cac tu lidu lién quan dén dé tai luan van va dé xuét tiéu chi vé nha thong minh va
mo hinh thtr nghiém.
3.3. Nghién cru cac tim hiéu cac tng dung
Két qua luan vin s& duoc tng dung tai co sé cong tac ciia hoc vién. Cong ti trach nhiém hiru
han quang céo va xay dung Thanh Binh, da duoc thanh lap tr 2014, sé& tiép nhan céc két qua
nghién cuu cua luan van.
4. Doi twrong va pham vi nghién ciru
Nghién ciu téng quan vé hé thong nhing va thiét bi diéu khién ty dong. Luan vin tip trung
vao bo mach Arduino va cac cam bién.
Pham vi nghién ctru: Luan vin dé xuit mé hinh trong ngdi nha thong minh.
5. Phwong phap nghién cuu
5.1. Ly thuyét
e Tim hiéu, nghién ctru vé tiéu chi vé& ngdi nha thong minh;

e D& xuit mo hinh nha théng minh véi hé théng nhung;



e Hé théng nhing sir dyng vi xir Ii ARM Atmel.
5.2. Thuc nghiém
e Xay dyng m6 hinh vé nha théng minh;
e Lip dit cac vi xtr li va cac cam bién.
6. Cdu truc cua lugn vin
Luan van chia thanh cac chuong.
Phan m¢ dau gidi thidu vé cau tric luan vin;
1. Chuong 1 dé cap nhitng khai niém va tiéu chi cho phép xac dinh ngdi nha thong
minh. Can ctr vao cac tiéu chi ndy ma ngudi ta can dén céc thiét bi va phan mém;
2. Chuong 2 dé cap hé théng nhing. Hé thong nhiing & day sir dung bia Arduino.
Hé thdng nhung cho phép ung dung trong cac hoan canh nhu tai don vi cong tac
cua hoc vién;
3. Chuong 3 12 két qua thu nghiém nhiing trinh bay li thuyét da néu trong chuong
1 va chuong 2. Lun vin néu nhitng thuan loi va kho khin d6i véi hé thong cu
thé.
4. Cudi luan van 1a phan két luan, tu danh gia vé cac két qua da dat duoc va phuong
hudng nghién cuu tiép theo.



CHUONG 1.
TIEU CHi CHO NGOI NHA THONG MINH

Chuong 1 trinh bay céc khia canh lién quan dén ngdi nha thong minh va hé théng thong
tin trong ngoi nha thong minh.
Cudi cing 1a nhu cau vé hé théng nhing, phuc vu cho hé thong thong tin cta nha thong
minh.
1.1. Nhu ciu vé nha thong minh
Theo [1, 3], Nha théng minh 1a kiéu nha duoc lap dat cac thiét bi dién, dién tir ¢ thé
dugc diéu khién hozc ty dong hoa hoic ban ty dong, thay thé con ngudi trong thyuc hién mot
hodc mét s6 thao tac quan 1y, diéu khién. Hé thong dién tir nay giao tiép véi nguoi ding théng
qua bang dién tu dat trong nha, ung dung trén dién thoai di dong, may tinh bang hoac mot
giao dién web.

Hinh 1.1. Nha thong minh
1.2. Vai tro ciia cong nghé thong tin va truyén thong trong nha thong minh

1.2.1. Vai tro ciia truyén thong va hé thong thong tin

Hinh 1.2. Diéu khién hé thong nhiing nho thiét bi truyén théng
Trong hé théng nhung, cam bién 13 quan trong: chiing cho phép tu dong thu thip théng tin.

1.2.2. Vai tro cua cac cam bién



1.2.2.1. Khai niém vé cam bién

1.2.2.2. Céc loai cam bién khac nhau

Sensors ‘ Output
(Position, Height, Speed, Compu‘ler (Engine, Flaps,

Temperature, Location) Motors, Wings)
L il

Hinh 1.3. Hé thong cam bién cho mdy bay
1.2.2.3. V& cam bién
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Hinh 1.4. Mgt 56 cam bién
1.2.2.4. Phan loai cam bién
Céc loai cam bién:
e nhiét dd
e tiémcan
e Giatdc ké
e hodng ngoai (Cam bién hong ngoai)
e 4&psuat
e anh sang
e s0Ng siéu am
e khoi, khi va ruou

e cham
e mau
o doam

e d6 nghiéng
luu lwong va muc
1.2.2.5. Cam bién nhiét do
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Hinh 1.5. Cam bién nhiét do
1.2.2.6. Cam bién tiém can
Cam bién tiém can 1a loai cam bién khéng tiép xdc phét hién sy hién dién cua vat
thé. Cam bién tiém can co thé dugc thuc hién bang cac ki thuat khac nhau nhu Quang hoc
(nhu HOng ngoai hozc Laser), Siéu am, Hiéu tmg Hall, Bién dung...

Inductive Proximity Sensor

Hinh 1.6. Cam bién tiém cgn
1.2.2.7. Cam bién hdng ngoai
Cam bién hdng ngoai 14 cam bién dua trén 4nh sang duoc str dung trong céc wng dung
khac nhau nhu Phat hién gan va Phét hién dbi tuong. cam bién hong ngoai dugc sir dung lam
cam bién tiém can trong hau hét cac dién thoai di dong.

IR Sensor
(Reflective Type)

Hinh 1.7. Cam bién hong ngoai

1.2.2.8. Cam bién siéu am
Cam bién siéu &m 1a mot thiét bi loai khéng tiép xtc c6 thé duoc sir dung dé do khoang
cach cling nhu van téc caa vat thé. Cam bién siéu &m hoat dong dwa trén tinh chat cua song
am véi tan s6 16n hon tan s am thanh cia con ngudi.


https://tktech.vn/wp-content/uploads/2019/12/cam-bien-nhiet-do.jpg
https://tktech.vn/wp-content/uploads/2019/12/cam-bien-tiem-can.jpg
https://tktech.vn/wp-content/uploads/2019/12/cam-bien-hong-ngoai.jpg

Hinh 1.8. Cam bién siéu &m
1.2.3. Hé thong nhiing
1.2.3.1. Xéc dinh hé thong nhung
Pic diém cua cac hé théng nhing 1a hoat dong 6n dinh va c6 tinh ning ty dong hoa
cao.

- revetyieiberm om

Hinh 1.9. Hé thong nhiing
1.2.3.2. Pic diém cua hé théng nhung
1.3. Hé thong thong tin trong ngdi nha thong minh
1.3.1. Hé théng thong tin
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Hinh 1.10. Thi du hé théng théng tin quan trdc tw dong
1.3.2. Hé thong thong tin cho ngdi nha thong minh
Nhu d3 mé ta trén, hay trich trong [1, 4, 5] hé thdng thong tin cho ngdi nha thong minh gom:
1. Hé thdong thiét bi
2. Hé thdng phan mém diéu khién thiét bi
3. Hé thdng thdng tin, véi hat nhan 1a co s& dir liéu mang céc dir liéu (i) tinh da luu
trit; (ii) dong thu thap truc tiép, thoi gian thuc.
1.4. Nhu cau hé thong nhiing trong hé théng thong tin quan tri ngéi nha
Trong khao sat cia Cong ti Thanh Binh [5], ¢ thé sir dung cac hé thong nhing voi:
e Bia MicroBit;
e Bia Arduino;
e Bia Rasberry Pi.
Trong khuodn khé luan van, bia Arduino duoc st dung. Gia sthanhf cua bia Arduino
khoang 50 -100 nghin Vnd. M&i cam bién c6 giad dao dong tir 50 — 80 nghin Vnd.
1.5. Két luan
Trong pham vi khoang hai chuc trang ctia chwong 1, luan van da trinh bay khai niém vé
hé thong nhiing voi cac cam bién.
Qua thir nghiém tai Cong ti hoc vién cong tac, bia Arduino dwgc sir dung dé lap dat cac

hé thong nhiing. Cac hé thong t6 ra wu diém va tién loi.
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CHUONG 2.

HE THONG NHUNG VOI ARDUINO
2.1. Giéi thiéu

2.1.1. Xac dinh h¢ thong nhiing

Trong chuong trude ludn vin da dé cdp mot sb khai niém vé hé théng nhung. Tuy c6 nhiéu
dinh nghia khac nhau, nhung c6 thé x4c dinh hé thong nhing theo [13]: Hé théng nhing la
mot hé thdng duoc tich hop ca phan cing va phan mém phuc vu cho cac bai toan chuyén dung
trong nhiéu linh vuc cdng nghiép, tu dong hoa diéu khién, quan trac va truyén thong.

Hé thong nay doi hoi @6 6n dinh va ty dong hoa cao. Do sir dung cho cac nhiém vu chuyén
biét va duoc san xuat véi sé luong 1on nén chiung duoc thiét ké mot cach téi vu nham giam
thiéu kich thudc cling nhu gia thanh san xuat. o phuc tap 1a khac nhau theo yéu cau cua
cong viéc ma chiing dam nhan, hé thong nhing cd thé rat don gian véi mot vi diéu khién hoac
rat phic tap véi nhidu don vi, céc thiét bi ngoai vi va mang ludi dugc nam gon trong mot 16p
Vo may lon.

( User Interface)

Embedded Computer
Input _’, Qutput
Variablea_’ Software Varl;alz:iles

Hardware

Link to Other Systems
Hinh 2.1. Hé théng nhing

Chung c6 cac dic diém

1. Céc hé thdng nhung duoc thiét ké dé thuc hién mot sé nhiém vu chuyén dung
cht khdng phai dong vai tro 1a cac hé théng may tinh da chirc ning. Mot s6 hé théng doi hoi
rang budc vé tinh hoat dong thoi gian thuc dé dam bao do an toan va tinh ang dung; mot sé
hé thong khong doi hoi hoic rang budc chat ché, cho phép don gian hda hé thong phan cing
dé giam thiéu chi phi san xuat.

2. Mot hé thdng nhing thuong khong phai 13 mot khéi riéng biét ma 1a mot hé
thdng phire tap nam trong thiét bi ma né diéu khién.
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Hinh 2.2. Thanh phan ciia hé théng nhiing
2.1.2. Cac wng dung ciia hé thong nhiing
Cac hé théng dan duong trong khong luu, hé thdng dinh vi toan cau, vé tinh.

Consumer

Hinh 2.3. Ung dung ciia hé thong nhiing

Céc thiét bi gia dung: tu lanh, 10 vi séng, 10 nudng,. ..

Céc thiét bi két ndi mang: router, hub, gateway,...

C4c thiét bi vian phong: may photocopy, may fax, may in, may scan,...
Céc thiét b y té&: may tham thau, may diéu hoa nhip tim,...

Céac may tra loi tu dong

Day chuyén san xuat tu dong trong cong nghiép, robots.
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2.2. Cac loai vi xir li dung trong hé thong nhiing
2.2.1. C4c vi xir li dung trong hé théng nhiing
Céc bo xur ly trong hé théng nhiing c6 thé dugc chia thanh hai loai: vi xir 1y va vi diéu

khién. Cac vi diéu khién thuong cé céc thiét bi ngoai vi duoc tich hop trén chip nham giam
kich thudc caa hé thdng. C6 rat nhiéu loai kién tric CPU duoc sir dung trong thiét ké hé nhing
nhu ARM, MIPS, Coldfire/68k, PowerPC, x86, PIC, 8051, Atmel AVR, Renesas H8, SH,
V850, FR-V, M32R, Z80, Z8 ...

2.2.2. Kién tric phan mém trong hé théng nhiing

[ Application ]

[ Kernel }

[CPU] [Memory] ﬂ)evices ]

Hinh 2.4. Micro Kernel
2.2.3. MicroBit
Micro Bit (con duoc goi 1a BBC Micro Bit, dugc cach diéu 1a micro: bit) 1a mot hé théng
nhing dya trén phan cang ARM do BBC thiét ké dé sir dung trong giao duc may tinh & Anh.

! E . ;. N
s S 38 :
s g
p 2.5 ‘®
> P ¥ PROCESSOR
8
8

COMPASS v
¢ I ACCELEROMETER
rJ PINS

L]
®

Hinh 2.5. MicroBit
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2.2.4. RaspBerry Pi
2.2.4.1. Gidi thi¢u
2.2.4.2. Phan cimg ctia RaspBerry Pi

Hinh 2.6. Cdu triic cau tao RaspBerry Pi
2.3. Arduino véi vi xir Iif ARM Atmel
2.3.1. V& bia Arduino

()
3
=
= g
a

ﬁrdulno NG r[ mcz‘

wwu.arduino.cc

‘(Ill "LB

Analog in
5V Gnd SV 9:-1::2:3:4:5

Hinh 2.7. Bia Arduino

2.3.2. Phin cirng ciia bia Arduino

Types Of Arduino Boards

Hinh 2.8. Cac dang Arduino


https://vi.wikipedia.org/wiki/T%E1%BA%ADp_tin:Raspberrypi_block_function_v01.svg
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2.3.3. Phan mém Arduino

@ -BINH | Arduine 1.8.12
File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
hv-BINH Upload Using Programmer  Ctrl+Shift+1L
1 cons Export compiled Binary  Ctrl+Al+5  (©-SE04
2 |cons IC-5SR04
3 int Show Sketch Folder Ctrl+K 10 cho cém bién
4|int Include Library »|den LE? . .
5 int tri cam bién vaoc bién wvalus
; Add File...

Hinh 2.9. Xu |i cac Sketch

Céc chuong trinh Arduino [12] duoc viét bang C hoic C++. Arduino IDE di kém voi
mot thu vién phan mém duogc goi 1a "Wiring", tir project Wiring géc, ¢ thé gilp cac thao tac
input/output dugc dé dang hon. Nguoi ding chi can dinh nghia hai ham dé tao ra mot chuong
trinh vong thuc thi ¢d thé chay duoc (i) setup(); ham nay chay mdi khi khoi dong mot chuong
trinh, ding dé thiét lap cac cai dit; (ii) loop(); ham nay dwoc goi lap lai cho dén khi tat ngudn
board mach.

1.1.1 2.3.4. Thong s ki thuit ciia bia Arduino

C6 kha nhiéu model Arduino Board cho ching ta, tuy nhién Arduino Uno duoc
khuyén dung hon ca. Uno 1a lya chon tét nhat cho nhiing ai mai bat dau vaéi Arduino, ca vé
do tin cay va gia thanh.

Hinh 2.10 Arduino UNO
Arduino Uno 1a mét bo mach vi diéu khién dwa trén chip Atmega328P. Uno c6 14 chan 1/0

digital (trong d6 c6 6 chan xuat xung PWM), 6 chan Input analog, 1 thach anh 16MHz, 1 cong
USB, 1 jack ngudn DC, 1 n(t reset.
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Uno hd tro dy di nhitng thar can thiét dé ching ta cé thé bat dau 1am viéc. So dd chi tiét cua
Uno Ra3:

Digital I/0 Pins (2-13)

Ground Pin
AREF Pin

Serial Out (TX)
Serial In (RX)

ResetButton 0000500 000001
NHOMN®W NOWMTONNMHS
frdnti Rk Yo ICSP for ATmegal6U2

On-Board LED

Power LED Indicator

TX&RXLED's

DIGI (PWM~) : 5

USB Plug

ICSP for ATmega328
ATmega16U2 Microcontroller

Voltage Regulator

ATmega328 Microcontroller

External Power Supply Plug

IOREF Pin
ResetPin
3.3VPin

Analog InputPins (0-5)
Voltage In Pin
Ground Pins

5VPin

Hinh 2.11. So do cdu tric Arduino Uno R3
Cam board mach trén tay, thong qua so d6 ciu tric, ching ta s& biét viing cap ngudn,
cac chan digital, chan analog, dén bao hiéu, reset ... trén do.
Bang 2.1. Théng s6 Ky thudt ciia Uno R3

Vi diéu khién Atmega328P

bién ap hoat dong 5V

Dién ap cap (hoat dong tét) 7-12V

Dién &p cap (gigi han) 6-12V

Chan 1/0 digital 14 ( ¢6 6 chan xuat xung PWM)
Chan Input analog 6 (A0 — A5)

Dong dién mdi chéan 1/0 20 mA

Dong dién chéan 3.3V 50 mA

32 kB (Atmega328P) — trong d6 0.5 kB dung

B nhé Flash cho bootloader.

SRAM 2 kB (Atmega328P)
EEPROM 1 kB (Atmega328P)
Tbc do xung nhip 16 MHz

Kich thuoc 68.6 X 53.4 mm

Trong luong 259
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ATmega328 Pin Mapping

Arduino function
2] PC5 (ADCS/SCULPCINT13) analog input §
271 PCA (ADCA/SDA/PCINT 12) analog input 4

Arduino function
reset (PCINT14/RESET) PCSL]*
digital pin 0 (RX) (PCINT18MXD) PDOC]?

digital pin 1 (TX) (PCINT17/TXD) PO1P ] PC3 (ADCI/PCINT 11) analog input 3
digital pin 2 (PCINT18/NTO) PD2[}+ »17 PC2 (ADC2/PCINT10) analog input 2
digital pin 3 (PWM) (PCINT18/0C2B/NT1) PO3[}s 27 PC1 (ADC1/PCINTS) analog input 1
digital pin 4 (PCINT20/XCK/T0) PD4 e 2] PCO (ADCOPCINTS) analog input 0

vcC veeoy 2 JGND GND

GND GND(] 21 AREF analog reference
crystal (PCINTE/XTALV/TOSC1) PES[]s o[ J AVCC vee
crystal (PCINTZ/XTAL2/TOSC2) PB7[]» | PB5 (SCK/PCINTS) digital pin 13
digital pin 5 (PWM) (PCINT21/0C08/T1) PDS (Y w7 PB4 (MISO/PCINT4) digital pin 12
digital pin 6 (PWM) (PCINT22:0COAJAINO) PD6 ]2 {7 PB3 (MOSWOC2A/PCINT3) digital pin 11 (PWM)
digital pin 7 (PCINT23/AINT) PO7[]® [ PB2 (SS/OC1BPCINT2)  digital pin 10 (PWM)
digital pin 8 (PCINTO/CLKOACP1) PBO ] 15| PB1 (OCIAPCINT 1) digital pin 9 (PWM)

Degital Pins 11, 12 & 13 are used by the ICSP header for MISO,
MOSI, SCK connections (Atmega 168 pins 17, 18 & 19). Avoid low-
impedance loads on these pins when using the ICSP header.

Hinh 2.12. So' do chan cua Atmega328
2.4. Thiét ké mo hinh hé thong nhiing trong ngéi nha thong minh
Cong ti Thanh Binh [5] d¢& xuit dé an nha théng minh véi hé thdng nhung Arduino véi
tiéu chi:
e Diéu khién hé thdng nhing bang Wifi. Nhu vay bia Arduino can bo sung giao
dién, tirc cdm bién nhan biét tin hi¢u hiéu Wifi;

DIGITAL (PUM=~) + @

- OC UNO

2 mmon
Arduino’ .

()
:0

blog-squix.ch

NodeMCU
vV1i.0

:a
[J

Hinh 2.13. cam bién Wifi

e Nhéan biét vat chuyén dong, nho cam bién phat hi¢n chuyén dong;
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; %
=
3
&
Kinh loc e = |
Céc tia héna ngoai [| héng ngoai Cam bién PIR 25w
(tia nhiét) l—' YES d
Qém I_Jjén 1 i e om  1am \
e uE 'ﬁ"-" ﬁiHJ Phat hign nguei di chuyén Bao chuédng
k 2 ) )
[S— Khuéch dai —p»  Soap  Hw w4
. 3 ~ két qua
PIR =
Kinh Fresnel B& cam bién do cac vat néng chuyén déng ngang

Hinh 2.14. Cam bién phat hién chuyén dong

Hinh 2.16. Man hinh LCD 1602

. Cudi cung Cong ti sir dung hé thong dén LED dé hién thi va lam quang céo.
2.5. Két luan
Chuong 2 da trinh bay mot s6 khia canh vé hé théng nhung va dac diém cua no.
Hé thdng nhiing ctia ludn vin tap trung vao bia Arduino. Mot s6 cam bién duoc dé xuit trong
dé xuat ctia Cong ti Thanh Binh [5].



18

CHUONG 3.

THU NGHIEM MO HINH NHA THONG MINH
Chuong 3 trinh bay qua trinh thir nghiém véi:
1. Moi truong IDE cua Arduino;
2. Mot sb cam bién trong hé théng;
3. Hé thdng quan co bang dén LED;
Ung dung tai don vi cong téc.
3.1.  Moi truong IDE cho Arduino

22 sketch_may03a | Arduino 1.8.12 -

File Edit Sketch Tools Help

sketch_mayl3a

woid setup () { -
JS4 put yvour setup code here, to run once:

}

woid loop ()

S5 put your main code here, to run repeatedly:

Hinh 3.1. Moi truong IDE Arduino

. drivers 5/3/2020 8:29 AM File folder

. examples 5/3/2020 8:29 AM File folder

. hardware 5/3/2020 8:29 AM File folder

. java 5/3/2020 8:29 AM File folder

. lib 5/3/2020 8:29 AM File folder

. libraries 5/3/2020 8:29 AM File folder

. reference 5/3/2020 8:29 AM File folder

. tools 5/3/2020 8:29 AM File folder

. tools-builder 5/3/2020 8:29 AM File folder
@ arduino 2/13/2020 4:32 PM Application 395 KB
4 | arduino.|4j 2/13/2020 4:32 PM Configuration sett... 1 KB
@ arduino_debug 2/13/2020 4:32 PM Application 393 KB
4%  arduino_debug.l4j 2/13/2020 4:32 PM Configuration sett... 1KB
[=77 arduine-builder 2/13/2020 4:32 PM Application 15,971 KB
%/ libusbd.dll 2/13/2020 4:32 PM Application extens... 43 KB
%] msvcpl00.dil 2/13/2020 4:32 PM Application extens... 412 KB
%) miswerl00.dIl 2/13/2020 4:32 PM Application extens... 753 KB
|| revisions 2/13/2020 4:32 PM Text Document 93 KB
@ uninstall 5/3/2020 8:29 AM Application 404 KB
2] wrapper-manifest 2/13/2020 4:32 PM XML Document 1 KB

Hinh 3.2. Cac tép dwoc cai dat trén may tinh

3.2. Cam bién trong ngdi nha théng minh

Trong hé théng thir nghiém, luan vin sir dung cam bién anh sang va cam bién do khoang cach.

3.2.1. Cam bién 4nh sang va chuong trinh
Néu str dung ddc 1ap, cam bién anh sang duoc 1ap trinh véi bia Arduino nhu sau:

mach Ro-le nhé.

Cam bién nay cd thé sir dung két hop véi Arduino dé 1ap trinh bat tat thay vi

e Cam bién nay Ia mot dang cam bién Digital; tin hiéu xuét ra a gia tri Digital
HIGH (5V) va LOW. Tai chan OUT, mach tra vé mic HIGH (5V) khi troi t6i (cuong do anh
séng chiéu vao thap) va LOW néu nguoc lai.


http://arduino.vn/bai-viet/180-gioi-thieu-cam-bien-anh-sang-va-cach-lap-trinh
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Hinh 3.3. So do noi ddy doi voi cam bién anh sdang

3.2.2. Cam bién khoang cach va chwong trinh

1

OO

rxmm Ar Juino”

Hinh 3.4. So' do6 néi ddy véi Arduino

3.3. Thé hién trén cong tuin tw ciia may tinh
Chuong trinh hién st dung cong COM ciia may tinh dé hién két qua tir Arduino va cac cam

bién.


http://k1.arduino.vn/img/2014/06/19/0/616_123105-1403141887-0-ccccccccccccccccccccccccccccccccccccccccccccccccccccc.png
http://k1.arduino.vn/img/2014/07/01/0/654_12381-1404208856-0-untitled-sketch-bb.jpg

20

243cm 0
4 |24a2cm
U |241em
Bl243cm
24lcm
242cm
242cm
242cm
24lcm
Hl241cm
Al 242em
242cm
243cm
247cm
H|242cm
2 -

Autoscroll [T Show timestamp Newline ~ | |5500 baud - Clear output

Hinh 3.5. Thé hién két quda trén cong COM ciia may tinh
3.4. Quang c4o bing anh sing
Cong ti Thanh Binh di st dung nhiéu thiét bi diéu khién LED cho c4c cong trinh xdy dung
va quang cdo. Thay vi st dung cac thiét bj diéu khién chuyén dung, luan vin dé xuét sir dung
hé thong nhiing voi Arduino dé diéu khién hé théng LED.
Duéi day 1a thi du vé chuong trinh diéu khién LED don gian.
Nhu hinh vé sau

I ® % % % 8 " 8w e .' L L L B L L L

F & % 8 8 0 % 0 0 0 % v 0 v .' L B R L B L B B A

LA B B B B R L R L B LA N L L B L B L I B L

F & & & ¢ 0 ¢ 0 0 0 00 0 0 v -E. L I L L B L
L J

L I L I L L L L L L L B L L L L L L L L R B B B

= OO, §

rxmm Arduino

)}

&

Hinh 3.6. Arduino diéu khién LED


http://k1.arduino.vn/img/2014/05/25/0/498_1231-1401000665-0-boar-bb.jpg
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Iv-EINH

Lcnst int trig = 8 // chén trig cda HC-SR04

con3t int echo = 7 [/ chén echo cida HC-SRO4

int cambien = 10;// khai bdo chén digital 10 cho cém bién

int Led = 3;//khai bdo chén digital 3 cho dén LED

int value = digitalRead(cambien);//lum gié tri cam bién véo bién value
void setup()

{

Serial.begin(9600); [/ giao tiép Serial v&i baudrate 9600
pinMode (trig, OUTEUT);  // chén trig s€ phat tin hiédu

pinMode (echo, INEUT) ; // chin echo 32 nhén tin hidu

pinMode (Led, OUTEUT) ;//pinMode xudt tin hidu ddu ra cho led
pinMode (cambien, INFUT) ;//pinMode nhén tin hiéu diu vao cho cidm bié

}

void loop()

{ .

long duration; // bién do théi gian

int distance: // bién luwu ¥hodng céch

// tét chén trig

Microseconds{2);
digitalWrite (trig,l); // phdt xung tu chién trig
delayMicroseconds(S); // xung cd d6 ddi 5 microSeconds
digitalWrite (trig,0); I tit chin trig

g

// Do db réng xung HIGH & chin echo.
duration = pulseIn{echo, HIGH);

// Tinh khodng cach dn vit.
distance = int{duration/2/29.412);

Hinh 3.7. Chuong trinh dwoc dich va tai lén bia Arduino

3.5. Ung dung tai don vi cong tac

Nhiing nghién ciru va tng dung vé ngdi nha thong minh duoc st dung tai don vi cong tac cua
hoc vién, tirc Cong ti Thanh Binh.

3.5.1. Pia diém Cong ti Thanh Binh

= Thon Kim Cham, X& Doi Binh, H « e - =
on Kim am, Xa vol Binl u [ &8 \\,a“\) HUHOA LAM )
&> YEN HOA
o
CONG KHE .
/17 1“ K
\
HOA PHU & Y / \
& / \
o { J “
GIANG / \\ DAl HUNG
| XUAN QUANG
| AN PHU 1 ’ \
PO NGO LUAN
Boi Binh a 2 \ ‘ DU
Ung Hoa %, PHU LUU — |
Ha Noi Yo, \ =
% a . DOREHEY QUAN Ty
° (m\“ @) (&) @ KIM BOI \ THUAN DUC
. 2 \_v/’ V\_’/ g \_J‘ [ & g
Budng di Luu Gandé Guitoidién Chiasé 2
thoai cia PHU LUU HA G cAP HOANG NGUYEN UY
ban
a8 LUU HOANG ‘
Théng tin khai quat NGOAI HOANG | CAT NGUY

[
VAN KIM
D61 Binh 13 mot x& thudc huyén Ung Hoa, thanh phd Ha Noi, ~_TRIEU KHUC

Viét Nam. GBm 6 thon: Kim Cham, Trigu Khiic, Tho Ve, Xuan 8 $ (] > T
Quang, Ngoai D, Triéu Khé Wikipedia B GE A k) |

poC TIN CAO MY

Hinh 3.8. Dia diém ciia Céng ti Thanh Binh [5]
3.5.2. Nhiém vu ciia Cong ti Thanh Binh
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Nganh nghé kinh doanh cua Cong Ty Tnhh Quang Cao
Va Xay Dung Thanh Binh

Md nganh Mé ta Nganh chinh
43210 Lip dit hé thdng dién N
4322 Lip dat hé théng cdp, thodt nudc, 16 sudi va digu hoa khéng khi N
46510 Ban budn may vi tinh, thiét bi ngoai vi va phan mém N
46520 Ban buén thigt bi va linh kién dién td, vin théng N
46530 Ban budn may méc, thiét bi va phu ting may néng nghiép N
4659 Ban budn may méc, thiét bi v phu ting may khac N
4663 Ban budn vt liéu, thiét bi 13p dit khic trong xdy dung N
18110 In dn N
18120 Dich vu lién quan dén in N
7730 Cho thué may méc, thiét bi va dd dung hitu hinh khac N

Hinh 3.9. Nganh nghé ciia Céng ti Thanh Binh [5]
3.5.3. Hé thong thir nghiém
3.5.3.1. Thiét ké so d6 ndi day

M) LED hisithi watcds

L It
s ’
+ |USB \l
ARDUINO i
£1l9 5V G
b e /
4 P}
o x
ar ' P | &op r2cc—0
& HOC VIEN : DU THANH BINH QLED iﬁl:l:mﬂu o N
H thar u.,?m(k MIBCR.IS02-B S \Nec
Hinh 3.10. Thiét ké bang mach
| =D Lol s = E— ]
B ne ol S RS /'7 LD higdl: vatrea, ’:,\0,7
H!mu%: ‘ S5 e O
, | C _J
ARDUL}L’%: WCF\—I;T:% Gy
€ (|9¢ 5v and | ;

|
7

HOC VIEN : DU THANH BINH LED dar bl g
He thar .-z.q'rmis MI8CoiS02-B &

R
Esp zzze—T~0

Hinh 3.11. So d5 na’i day
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Hinh 3.12. Néi véi thiét bi
3.5.3.2. Kiém tra thiét bi va cong COM

File Action Wieww Help
= = | > E = | HE) &

A Computer Management (Local| | a =5 admin-PC

- 'ﬁ"_!; Systemnm Tools L % Batteries
> I:I—:I Task Scheduler - a Blustcoth Radios
= Q Ewvent Wiewer ﬁ Generic Bluetooth Adapter

> 22| Shared Folders
- il Local Users and Groups
= .é‘. Performance

= Computer

Crisk drives

Display adapters

L5 DVDSCD-ROM drives

i IDE ATASATAPI controllers
Imaging devices

o Keyboards

Pdice and other pointing dewvices
. PMonitors

Metwork adapters

Other devices

a=n Device Manager
- == Storage
=% Disk Management
=4 Services and Applications

AEE Unknown dewvice

Ports (COM & LPT)

LT Arduine Une (COR3)
Processors

Sound, video and garme controllers
Systemnm devices

Uniwersal Serial Bus controllers

Hinh 3.13. Kiém tra cong néi véi bia Arduino

File Edit Sketch |[Tools| Help

Auto Format Ctrl+T
Archive Sketch
Iv-BIMNH Fix Encoding & Reload

const int tri Manage Libraries... Ctrl+ Shift+1
const int ech

- . Serial Monitor Ctrl+ Shift+ M
int cambien =
int Led — 3;/ Serial Plotter Ctrl+Shift+L
int value = d . . . kidn walue
void setup () WIFI101 S WiFiMNIMA Firmware Updater
i .
. = F »
Serial.begin( Board: "Arduinoe Uno -
Port: "COM3" L Serial ports
Get Board Info v comM=2
Programmern "AVRISP mkI" *lAm bi&

Burn Bootloader

wvolid looo ()

Hinh 3.14. Cong COM trong IDE ciia Arduino
3.5.3.3. Chuong trinh IDE Arduino}
3.6. Két luan
Chuong 3 di trinh bay qu4 trinh thir nghiém véi méi trudng IDE cta Arduino. Cac cam bién
st dung trong hé thong 1a (i) HC-SR04; (ii) ESP 8266.
Hién canh bao don gian 1a LED, c6 thé thay bang hé thong dén hay coi. Bia may tinh nhung

Arduino ciing duoc dung dé diéu khién hién LED quang céo.
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KET LUAN

+ Két qua dat dwec va ing dung cia luin vin

Luén vin di trinh bay khai niém vé hé thong nhing véi cic cam bién.
Qua thir nghiém tai Cong ty hoc vién cong tac, bia Arduino duoc sir dung dé lép dat cac hé
thdng nhung. Cac hé thong to ra wu diém va tién loi. Trinh bay mot sé khia canh vé hé thong
nhung va dic diém cta n6. Hé théng nhiing cua luan van tip trung vao bia Arduino. Mot s6
cam bién duoc dé xuit trong dé xuit cua Cong ti Thanh Binh [5]. Trinh bay qua trinh tht
nghiém v&i moi truong IDE cua Arduino. Cac cam bién st dung trong hé thng 1a (i) HC-
SRO04; (ii) ESP 8266. Hién canh bao don gian la LED, c6 thé thay bang hé thong dén hay coi.
Bia may tinh nhiing Arduino ciing duoc ding dé diéu khién hién LED quang céo.
+ Huwéng phat trién nghién cau

Téc gia xin d& cap mot s6 huéng nghién ciru trong tuong lai:

Céc cam bién sir dung trong hé théng 1a (i) HC-SR04; (ii) ESP 8266. Hién canh bao don
gian 1a LED, c6 thé thay bang hé thong dén hay coi. Bia may tinh nhung Arduino ciing duoc
dung dé diéu khién hién LED quang cdo, T4c gia s& thuc hién hoan thién hon dé dua vao ap
dung thuc tién hiéu qua cho cong tac nghiép vu tai Cong ti Thanh Binh hoic cac Cong ty quan
ly khéc.



