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Loi mé dau

1. Ly do chon dé tai

Ngay nay, cong nghé két ndi dau tién can nhic dén hién nhién 1a Wifi — cong
nghé két néi khong day phd bién nhat hién nay. Ciing vi tinh phd bién cua dang két
ndi nay ma cai tén Wifi thuong bi lam dung dé chi két ndi khong day néi chung. Li
do ma két nbi Wifi dugc wa chudng nhu vay don gian 1a vi kha nang hoat dong
hiéu qua trong pham vi vai chuc dén vai trim mét cua cac mang WLAN. Vi muc
tiéu cong nghé hién dai hoa ngay cang phat trién, em da quyét dinh 1am mot do an
“Piéu khién va giam sat thiét bj dién qua mang internet”. Dé tai ctia em khi hoan
thanh chiing ta c6 thé giam sat cac thiét bi dién bang cach hién thi trang thai hoat
dong trén dién thoai. Nhu vay, du ching ta ¢ bt c& noi no c6 internet déu c6 thé
giam sat va diéu khién duoc cac thiét bi da két ndi véi module diéu khién. Khi du
an thanh cong va duoc ap dung rong rai thi s& rat tién loi cho cudc séng thuong
ngay, giup cho dat nudc ngay cang phat trién.

2. Muc tiéu nhiém vu nghién ciru

Véi dé tai “Piéu khién va giam sat thiét bj dién qua mang internet” muc
tiéu la:

- C6 chirc nang giam sat qua internet, st dung dién thoai

- C6 thé thi cong do an trén mot ngdi nha thyc té hoic mé hinh.

3. Ngi dung dé tai o ,
Viéc thuc hién thict ké mach ““Diéu khién va giam sat thiét bi dién qua mang

internet’” s& can phai thuc hién cac ndi dung nhu sau:

Noi dung 1: Nghién ciru tai liéu vé Arduino, KIT NodeMCU ESP8266, giao
tiép khong day va mang Internet.

Noi dung 2: Nghién ctru cac mé hinh diéu khién.

Noi dung 3: Thiét ké mach phan cting cho thiét bi.

Noi dung 4: Thi cong phan cang, thir nghiém va hiéu chinh phan ctng.

Noi dung 5: Tha nghiém va diéu chinh hé théng ciing nhu chuong trinh dé hé
thdng dugc toi uu.

Noi dung 6: Viét bao cao thuc hién.

Noi dung 7: Bao vé luan van



- Gidi han

+ Kich thuéc mo hinh

+ Str dung KIT NodeMCU ESP8266

+ Tap trung vao thiét bj diéu khién trung tam

+Sir dung cac nén tang da co sin va cac thu vién mg dé phat trién san pham

- Pham vi tng dung

Pé tai 1a mé hinh thu nho, tuy nhién c6 thé duoc tng dung rong rii ¢ cic moi
truong khac nhau nhu nha &, nha xuong, nha kinh...Trong san xuat ciing nhu sinh
hoat.

4. B6 cuc khéa luan

B6 cuc khoa luan gom 4 phan khong ké ma dau va phan két thuc:

Chuong 1. Tim hiéu vé internet of things

Chuong 2 Tim hiéu vé Arduino

Chuong 3 Thiét ké hé thong

Két luan



CHUONG 1 : INTERNET OF THINGS
1.1.Tong quan vé internet of things

1.1.1 Gié6i thi€u vé Internet of Things (IoT)

Internet of things 13 mot hé thong mang ludi ma trong d6 tat ca cac thiét bi,
doi tuong duoc két ndi Internet thong qua thiét bi mang (network devices) hoac
cac bo dinh tuyén (routers). IoT cho phép cac ddi twong duoc diéu khién tir xa dua
trén hé théng mang hién tai. Cong nghé tién tién nay gitp giam cong sirc van hanh

ctiia con nguoi bang cach ty dong hoa viée diéu khién céc thiét bi.

Hinh 1.1 Internet of things sir dung trong cac phuong tién truyén thong
> Cac thanh phin chinh trong mot hé thong IoT:

« Thiét bi:
MQi thiét bi s& bao gém mot hodc nhiéu cam bién dé phat hién cac thong $6

ctia ing dung va giri chung dén Platform.

10T - Platform:
Nén tang nay la mot phan mém duoc luu trit truc tuyén con dugce goi 1a dién

todn ddm may, cac thiét bi dugc két néi vai nhau thong qua no.

Nén tang nay thu thap dir liéu tir thiét bi, toan bo dit liéu dugc phan tich, xtr 1y,
phat hién néu c6 161 phat sinh trong qua trinh hé¢ thong van hanh.
Keét noi Internet:

bé giao tiép duoc trong IoT, két ndi Internet cua cac thiét bi 1a mot diéu bat

budc. Wifi 1a mot trong nhitng phuong thirc két ndi Internet phod bién.



o Ung dung:
Ung dung 12 giao dién dé nguoi dung diéu khién.
1.1.2. Lich sir hinh thanh

Khai niém vé mot mang ludi thiét bi dugce két ndi v6i nhau da dugc thao luan
vao dau nim 1982, véi mot may ban hang tu dong Coke dugc thuc hién ¢ Pai hoc
Carnegie Mellon tr thanh thiét bi két ndi Internet dau tién trén thé gioi.

Thuét ngir “Internet of things” dugc sir dung 1an dau tién boéi Kevin Ashton
vao ndm 1999. Sau d6 IoT trai qua nhiu giai doan va c6 budc phat trién nhay vot
cho dén ngay nay.

1.1.3. Ung dung ciia IoT
* Nha thong minh (Smart Home) ‘ ’

bay 1a moét trong nhirng tng dung duoc quan tam nhi€u nhat trong nhirng nam
gan day. Mot ngdi nha thong minh hoan toan c6 thé duoc giam sat va diéu khién tur
dong. Ban co thé bat tat dén bﬁng mot ung dung trén di¢n thoai, néu 15 quén tat tivi
khi ra khéi nha ban hoan toan ¢ thé tit nd & mét noi c6 két ndi Internet, hoic diéu
hoa s& tu dong diéu chinh ting hay giam khi nhiét do bén ngoai thay ddi. Va con
v sb ung dung khac nham mang lai su tién loi nhét cho nguoi dung.

Hién nay cac chu dau tu xay dung chung cu ciing d3 tiép can voi cong nghé

nay do nhu cau s¢ hitu can ho thong minh ctia nguoi dung ngay cang cao.

Hinh 1.2 Internet of things trong nha thong minh



* Giao thong van tai ,
An toan la diéu dau tién khi nghi dén tac dong ctia IoT doi véi giao thong van

tai. Y tuong dua ra la cac phuong tién c6 kha nang lién lac v6i nhau bang cach
strdung dit liéu da duoc phan tich dé co thé giam dang ké cac su ¢b tai nan xay ra
khi tham gia giao thong. Str dung cam bién, cic phuong tién nhu 6 t0, xe buyt
duoc canh bao nguy co tiém an trén dudng, hodc tham chi 1a tinh trang Un tic giao
thong & mot sb tuyén dudng.

Dich vu van chuyén hang hoéa ciing duoc ung dung tir cong nghé nay. Cong
nghé quan 1y lich trinh van chuyén, toi uvu hoa cic tuyén giao hang, murc tiéu thu
nhién liéu ctia phuong tién, giam sat téc do cua tai xé giao hang tuan thu quy dinh
an toan nham mang lai nhiing loi ich vé kinh té va sy hai long cta khach hang.

* Cham soc sirc khoe
Mot thi€t bi c6 thé canh bédo tinh trang va theo doi stc khde 1a mot trong

nhing tng dung trong linh vuc y té. Miéng dan theo ddi stc khoe cho bénh nhén:
ban khong can dén bac si, nhitng thong sb vé nhip tim, huyét ap, déu duogc thu thap
tur xa dugc phan tich sau do chuan doan dé dua ra tinh trang suc khoe hién tai ctia
bénh nhan va c6 thé du doan nguy co mic bénh nhiam c6 bién phap phong ngira

kip thoi.




Hinh 1.3 Internet of things trong linh vuc y té

* Nong nghiép (Smart Farming)

Mo hinh nha kinh 13 mét trong nhimg Gng dung dién hinh cua cong nghé IoT
duoc ap dung trong linh vue néng nghip. Va ¢ nudc ta da duoc ap dung rong rai.
Bén trong h¢ thong ‘nay cay trong hoan toan cach ly voi diéu kién thoi tiét bén
ngoai, viéc diéu khién nhiét do, dd am, anh sang déu tu dong héa. Pong thoi theo

ddi duoc tinh trang phat trién cua cﬁy trng, xac dinh thoi gian thu hoach, giam
thiéu toi da cong suat nguoi lao dong.
Hinh 1.4 Internet of things trong san xuat nong nghiép

* Thanh phé théng minh (Smart City)

C6 thé xem day 1a tdp hop cua tat ca ing dung cua IoT vao mét hé thng 16n.
Mot giai phap di va dang duoc nhidu quoc gia trén thé gisi ap dung ¢ cac thanh
phd 16n nham giai quyét nhitng van dé cip bach nhu tinh trang ket xe, gia ting dan
$6, 6 nhidm moi truong, ngap lut, ...

Moi thir trong thanh phé théng minh nay dugc két ndi, dit lidu sé duoc giam sat
boi mot loat cac may tinh ma khong can bat ky su tuong tac ndo clia con ngudi.



i’.

Hinh 1.5 Internet of things trong thanh phd thong minh

1.2. Cac chuan giao tiép dwoc sir dung
1.2.1. Chuan Ethernet

Ethernet 1a mot ho 16n va da dang gém cac cong nghé mang dwa vao khung dit
liéu danh cho mang LAN. Tén ETHERNET duoc Xuat phat tir khai niém Ete trong
nganh vét 1y hoc. Ethernet dinh nghia mot loat cac dinh nghia nbi day va phat tin
hiéu cho tang vat 1y. Hai phuong tién dé truy nhap tai phan MAC (diéu khién truy
nhdp méi trong truyén dan) cua tang lién két dir liéu va mot dinh dang chung cho
viéc dinh dia chi. Vi vay khi nhic dén Ethernet ta s& lién hé dén l6p 1 va lop 2
trong md hinh OSI. Hai 16p ndy thudc vé phan cing Ethernet , trong khi cac 16p
con lai thude vé viée xur 1y cta phﬁn mém.
Ethernet da dugc chuan hoa thanh IEEE 802.3. ciu triic mang hinh sao, hinh thuc
ndi day cap xodn (twisted pair) dé tré thanh cong nghé mang LAN duoc st dung
rong rai nhét tir thap nién 1990 cho téi nay. Trong nhimg nim gan day, mang wi-fi,
dang LAN khéng day da duoc chuan hoa boi IEEE 802.11, da dugc st dung bén
canh hodc thay thé Ethernet trong nhiéu c4u hinh mang.

> Cau triic khung tin Ethernet
-Céc chuan Ethernet déu hoat dong ¢ ting Data Link trong mé hinh 7 16p OSI
vi thé don vi dit liéu ma céc tram trao ddi véi nhau 1a cac khung (frame). Céu trac
khung Ethernet nhu sau:

Mo  day SFD | Dia chi Pia chi D6 dai Ditliéu |PAD |FCS
555...5H | (D5H) |dich  |ngudén |kiéu
201




Thyte 1 byte 2/6 byte 2/6 byte 2 byte 46-1500 byte 4 byte

Bang 1.1: Cau truc khung MAC theo IEEE 802.3/ Ethernet

-Preamble (m& dau): trudng nay danh dau sy xuat hién ctua khung bit, né ludn
mang gia trj 10101010. Tir nhém bit nay, phia nhan co thé tao ra xung déng hd 10
Mhz.

-SFD (start frame delimiter): truong ndy moi thuc sy xac dinh su bat dau caa 1
khung. N6 luén mang gi4 tr1 10101011,

-Cac truong Destination va Source: mang dia chi vat 1y cua cac tram nhan va
gui khung, xac dinh khung dugc gui tir dau va s€ duoc gui toi dau.

-LEN: gia trj cua trudng néi 1én d6 16n cua phan dir liéu ma khung mang theo.
FCS mang CRC (cyclic redundancy checksum): phia guri s€ tinh toan truong nay
truéc khi truyén khung. Phia nhén tinh toan lai CRC nay theo cach twong tu. Néu
hai két qua tring nhau, khung duoc xem 1a nhan dang, nguoc lai khung coi nhu 13
161 va bi loai boé.

e Cau triic dia chi Ethernet
Mbi giao tiép mang Ethernet dugc dinh danh duy nhat bai 48 bit dja chi (6
octet). Pay 1a dia chi dugc an dinh khi san xuét thiét bi, goi 1a dia chi MAC.

(Media Access Control Address ). Bia chi MAC duoc biéu dién boi cac chit sd
hexa ( hé co s6 16 ). Vi du:00:60:97:8F:4F:86 hoac 00-60-97-8F-4F-86.Khudn
dang dia chi MAC duogc chia lam 2 ph::?m:

-3 octet dau xac dinh hang san xuat, chiu su quan 1y caa t6 chic IEEE.

-3 octet sau do nha san xuat an dinh.

-Két hop ta 1& c6 mot dia chi MAC duy nhat cho mot giao tiép mang Ethernet.
bia chi MAC dugc st dung lam dia chi nguén va dia chi dich trong khung
Ethernet.

> Cac loai khung Ethernet

»  Khung unicast
-Khung nay dugc truyén t6i mot tram xac dinh. T4t ca cic tram trong phan doan
mang trén s& déu nhan dugc khung nay nhung:
-Chi ¢6 tram 2 thay dja chi MAC dich cua khung tring voi dia chi MAC cua giao
tiép mang cta minh nén tiép tuc xir 1y cac thong tin khac trong khung.
-Céc tram khac sau khi so sanh dia chi s& bé qua khong tiép tuc xir Iy khung nira.

« Khung broadcast



Céc khung broadcast c6 dia chi MAC dich la FF-FF-FF-FF-FF-FF. Khi nhan dugc
cac khung nay, mic du khong trung voi dia chi MAC cia giao tiép mang ctia minh
nhung céc tram déu phai nhan khung va tiép tuc xir 1y.

» Khung multicast
Tram ngudn gt khung téi mot s tram nhat dinh cha khong phai 1a tat ca. Bia chi
MAC dich cua khung 1 dia chi dic biét ma chi cac tram trong cting nhom méi chap
nhan cac khung guri téi dia chi nay.
1.2.2. Chuan IP

IP dugc thiét ké dé sir dung trong nhiing hé thdng lién két bai cac mang
truyén thong may tinh chuyén mach géi. IP truyén cac goi dit liéu di tir noi gtri dén
noi nhan, trong d6 noi gui va noi nhan 1a cac may dugc xac dinh boi cac dia chi ¢o
d6 dai ¢6 dinh. IP ciing cung cap tinh ning phan manh va dong goi cac goi tin dai
néu can thiét dé truyén tin qua nhitng mang c6 luu luong thap. IP khong c6 co ché
dam bao su tin cay cua dir liéu truyén di, diéu khién ludng, sap th ty hay cac dich
vu phé bién thuong thiy trong cac giao thuc tir may cht dén may chi. IP ¢o thé st
dung chinh céc dich vu cua cdc mang may tinh h trg cho né dé cung nhiéu loai
dich vu.

IP phién ban 0 dén 3 (IPvVO - IPv3) la cac phién ban dugc st dung trong
khoang thoi gian tir nam 1977 dén nam 1979. Thang 09/1981, IETF phat hanh IP
phién ban 4 (IPv4) tai REC 791 thay thé cho RFC 760 ban hanh thang 01/1980 va
phién ban nay duoc sir dung phd bién nhat tir d6 dén nay (RFC - Request for
Comments, 13 nhitng tai liéu k¥ thuat va té chuc vé Internet, bao gom nhiing tai
liéu dic ta ky thuat va chinh sach duoc to chic IETF phat hanh). Bén canh d6 1a
nhitng dac ta mo rong cho IPv4 nhu sau:

IP phién ban 5 (IPv5) dugc dung trong Giao thuc ludng Internet (Internet
Stream Protocol) va chi la giao thirc thur nghiém, chura bao gio duoc sir dung.

Dé giai quyét bai toan can kiét dia chi Internet, c6 nhiéu phién ban IP dugc dé
XUat, tir 6 dén 9 nhung chi c6 phién ban 6 (v6) chinh thirc dugc cong nhan va sé
duoc trién khai rong khap. Cac RFC chinh vé IPv6: RFC 2460: Dic ta vé giao thuc
IPv6 (Internet Protocol, Version 6 (IPv6) Specification); RFC 2461: Giao thic tim
kiém cac nat cho IPv6 (Neighbor Discovery for IP Version 6 (IPv6)); RFC 2462:
Xac dinh cach thuc tu dong cau hinh trén cac giao dién trong IPv6 (IPv6 Stateless
Address Autoconfiguration); RFC 4443: Giao thiic thong diép diéu khién Internet
cho dac ta IPv6 (Internet Control Message Protocol (ICMPv6) for the IPv6
Specification); RFC 2464: Truyén dan goi tin IPv6 dong trong moi trudng mang
Ethernet (Transmission of IPv6 Packets over Ethernet Networks); RFC 4291:
Pinh nghia kién trac dia chi IPv6, (Internet Protocol Version 6 (IPv6) Addressing
Architecture).

Trude tinh hinh can kiét IPv4, thé hé dia chi IPv6 dang duoc quan tam thuc
day trén nhiéu linh vuc. S6 liéu théng ké thong sb vé IPv6 gia ting mot cach dang
ké va déu din trén Internet dd phan anh muc do tang truong trong trién khai IPV6.
IPv6 cling dugc ghi nhan chinh thic trong hoat dong Internet thong qua cac su
kién toan cau vé IPv6 nhu Khai trwong IPv6 toan cau (World IPv6 Launch
06/06/2012), Ngay IPv6 thé giéi (World IPv6 Day 08/06/2011). Tai Viét Nam, Bo
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Thong tin va Truyén thong da thanh 1ap Ban cong tac thiic day IPv6 qudc gia va
ban hanh "Ké& hoach hanh dong Quéc gia vé IPV6" véi cac dinh hudng, xac dinh
cac muc tiéu, 16 trinh cu thé chuyén ddi sang IPv6 cua qudc gia 1a co sé dé cac
doanh nghiép Internet xay dung ké hoach chuyén d6i, tng dung IPv6 phu hop voi
tinh hinh thyuc té va mang ludi cia don vi minh. Véi vai tro 1a don vi quan Iy mang
DNS qudc gia va tram trung chuyén Internet quéc gia (Vietnam National Internet
eXchange - VNIX), Trung tam Internet Viét Nam (Vietnam Internet Network
Information Center - VNNIC) phéi hop cac nha cung cap dich vu Internet (Internet
Service Provider - ISP) thiét 1ap mang IPv6 qudc gia theo 16 trinh chuyén d6i IPv,
ddng thoi cung cip cac dich vu thir nghiém nhu hé thdng tén mién, web, thu dién
tir, thoai trén nén IP téi nguoi sir dung cudi.
e Chirc nang hoat dong cua IP

IP thyc hién hai chic nang co ban la danh dia chi va phan manh. Cac goi tin
duoc dinh tuyén tr mot mo-dun internet (internet module) dén mét méo-dun
internet khac trong hé théng thong qua su bién dich mot dia chi internet, do d6
chtrc nang quan trong dau tién cua IP 1a danh dia chi internet. Chirc ning thtr hai
cta IP 14 phan manh goi tin, khi truyén goi tin ¢6 kich thudc 16n qua nhiéu mang,
phan manh giup kich thudc goi tin giam di trude khi dén duge dich, sau do lai

duoc dong gbi lai nhu géi tin ban dau.

Cac mo-dun internet sir dung cac dia chi luu trong tiéu dé internet dé truyén
tai goi dir liéu internet d6i voi diém dich. Viéc lya chon mot duong di dé truyén tin
duoc goi 1a dinh tuyén. Cac mo-dun internet sir dung céc trudng trong tiéu dé
internet dé chia nho va tong hop lai cac géi tin internet khi can thiét dé truyén qua
nhitng mang c6 bang thong nhd. M6 hinh hoat dong cuaa IP ¢ day 1a mot mo-dun
internet nam trong mdi may chu tham gia vao qua trinh truyén thong internet va
trong mdi cong két néi cac mang. Nhitng mo-dun nay chia sé cac quy tic chung dé
bién dich cac trudng dia chi va phan manh, tong hop goi dir liéu internet. Ngoai ra,
cac mo-dun (dic biét 1a trong cac cong két ndi) co cac quy dinh dé ra quyét dinh
dinh tuyén va cac chiic nang khéc. IP xtr Iy mdi géi tin internet nhur 1 mot thuc thé
doc lap va khong lién quan dén bat ky goi internet khac. IP st dung bon co ché
quan trong dé cung cap dich vu: Loai dich vu (Type of Service), Thoi gian ton tai

(Time to Live), Tuy chon (Options) va Kiém tra 16i tiéu d& (Header Checksum).

Cac loai dich vy duoc sir dung dé chi ra chat luong dich vu mong mudn. Cac

loai dich vy 1a mot tap hop triru twong hodc tong quat cac tham sd dic trung cho



nhitng lva chon dich vy dugc cung cap trong cac mang tao nén internet. Loai dich
vu nay chi duoc st dung béi cac cdng két ndi dé lua chon cac tham s truyén thuc
té cho mot mang cu thé, mang dé duoc sir dung cho budc ké tiép hoic cho cong
két ndi tiép theo khi dinh tuyén maot géi tin internet, dén dich, goi tin internet s& bi

haty. Thoi gian ton tai c6 thé xem nhu mot giGi han thoi gian tu hay.

Tuy chon cung cap cac chirc ning kiém soat can thiét hodc hiru ich trong mot
s6 tinh hudng, nhung khong can thiét cho viéc truyén thong tin phd bién nhat. Cac
tiy chon bao gém quy dinh vé thoi gian luu cta hé thong, an ninh va dic biét 1a

dinh tuyén.

Kiém tra Ii tiéu dé xac minh cac thong tin str dung dé xu 1y géi tin internet
da duoc truyén di chinh xac, dir liéu co thé bi 16i hay khong. Néu kiém tra 16i phan
tiéu dé khong thanh cong, goi tin internet bi loai bé ngay 1ap tac. IP khéng cung
cap tinh nang truyén thong déng tin ciy co sd, khong co su xac nhan gitra cac diém
truyén nhan, khong cé kiém soat 16i dit liéu, chi co mot kiém tra tiéu dé, khong
truyén lai va khong kiém soat ludng dir liéu. L&i dugc phat hién c6 thé dugc bao
céo thong qua Giao thirc thong diép diéu khién Internet (Internet Control Message

Protocol - ICMP) dugc cai dat trong mo-dun IP.

e Quan hé cia IP véi giao thirc khac
So d6 dudi day minh hoa vj tri cta IP trong hé thong phan cap giao thuc:

4-———— + - + - + +-——— +
|Telnet| | EFTE | | TETPE| | |
e + - + 4 + +———— +

I I I I
$-———- - +-———- + +-——— +
| TCPE | | TUDE | | |
$-———- - +-——- + e +

I I I
- —————— +————
| Internset Protocol & ICMPE |
o +————+

I

4 +



‘ Hinh 1.6 Quan h¢ gitra cac giao thuc
(Nguon: Internet Protocol, Darpa Internet Program, Protocol Specification)

Cac giao dién IP nam dudi cac giao thuc 16p tng dung (truyén thong diép tir
may chi dén may chu), vi du Giao thuc didu khién truyén tin (Transmission
Control Protocol - TCP) va nam trén giao thitc mang cuc bd (Local Network
Protocool). Trong trudong hop nay “ mang cuc bd ”cé thé 1a mot mang nho trong
mang rong Ién nhu ARPANET. IP va TCP la hai giao thiic quan trong cua bo giao
thac Internet ( goi 1a b giao thirc hay mo hinh TCP/IP ).

e Dia chi IPv4

M®i dia chi IP dugc chia thanh 2 phan: Phan dia chi mang (Net ID) va Phan
dia chi may (Host ID), trong do:

Net ID dung dé nhan dang nhiing hé théng trong ciing mot khu vyc vat 1y.
Moi hé théng trong cing mét khu vuc vat 1y phai ¢6 cung dia chi mang va dia chi
mang phai 1a duy nhat trong s6 cac mang hién cé.

Host ID dung dé nhan dang mot may c6 thé 1a may khach, may cha, bd dinh
tuyén va dia chi may ciing phai la duy nhét trong mot mang.

Su két hop giira Net ID va Host ID cho phép nhan dang duy nhat méi may vi
tinh riéng biét.

Mdi dia chi IPv4 co6 @6 dai 32 bit dugc chia thanh 4 ving (mdi ving 1 byte),
c6 thé biéu thi dudi dang thap phan, bat phan, thap luc phan hay nhi phan. Cach
viét phd bién nhat 13 diung ky phap thap phan c6 dau cham (dotted decimal
notation) dé tach cac ving. Sé dia chi IPv4 ti da co6 thé sir dung 1a 4,3 x 10° dja
chi. Tuy nhién, do mét sé dia chi duoc sir dung cho cac muc dich khac nhu: cap
cho mang c4 nhan (xap xi 18 triéu dia chi) hoic sir dung lam dia chi quang ba (xap
Xi 16 triéu), nén sb lugng dia chi thuc té co thé s dung cho mang Internet cong
cong bi giam xudng.

- C6 5 16p dia chi IPv4 1a: Lop A, Lop B, Lop C, Lop D, Lop E, trong d6 cac
byte dau tién (tir mot dén ba) xac dinh Net ID dé chia cac 16p mang A, B, C:

+ Lép A dugc gan cho cac mang cé kich thudc rat 16n, bit cao nhat cia byte nay
duoc gan b?mg 0, ba byte con lai xac dinh Host ID. Do d6 16p A c6 thé Cép cho
126 mang véi 16.777.214 may trén mdi mang.

+ Lép B duoc gan cho cac mang c6 kich thudc vira va 1n, hai byte dau tién xac
dinh Net ID, hai bit cao nhit ciia byte dau tién dugc gan bang 10, hai byte con lai
xéac dinh Host ID. Do d6 16p B c6 thé cdp cho 16.384 mang véi 65.534 may trén
mdi mang.

+ Lép C duoc gan cho cac mang co kich thuée nho, ba byte dau tién xac dinh
NET ID, ba bit cao nhat cua byte dau tién dugc gan bang 110, byte cudi cung xéac
dinh Host ID. Do d6 16p C c6 thé cap cho 2.097.152 mang véi 254 méy trén moi
mang.

+ Lép D: Céc dia chi lop D st dung cho dang multicast. Mot nhém multicast ¢6
thé chira mot hoac nhidu may. Trong 16p ndy bén bit cao nhat cua byte dau tién
ludn dugce gan bang 1110, cac bit con lai xac dinh nhém multicast. Dia chi lép D
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khong duoc chia thanh Net ID va Host ID. Cac goi tin dang multicast dugc truyén
t&i mot nhdm mdy cu thé va chi c¢o cac may ding ky vao nhom nay méi nhan dugc
gai tin.

+ L6p E: Cac dia chi 16p E khong duoc thiét ké cho myc dich str dung chung.
Lép E duoc du phong cho cac tng dung twong lai. Cac bit cao nhét cia byte dau
tién ludn duoc gan bang 1111.

- IPv6 duoc thiét ké dé thay thé cho IPv4 véi cac muc tiéu quan trong nhu sau:

+ Mo rong kha nang danh dia chi: IPv6 tang kich thudc dia chi IP tir 32 bit 1én
128 bit, nghia 1a c¢6 3,4 x 10* dia chi, hd tro nhidu muc phan cip dia chi, sé luong
nat c6 thé danh dia chi nhiéu hon va ty dong cau hinh don gian hon, gia ting kha
nang multicast.

+ Pon gian hoa dinh dang truong tidu dé trong cau tric dia chi IP dé giam chi
phi xtr 1y go6i tin va chi phi bang thong.

+ Cai thién hd tro md rong va tiy chon trong trudng tiéu dé giap chuyén tin
hiéu qua, giam cac han ché va mo rong kha ning linh hoat cua d6 dai truong tuy
chon.

+ Kha ning danh dau luéng: Cho phép danh dau cac goi tin thudc cac ludng ma
noi gui yéu cau xu 1y.

+ Kha nang ching thuc va riéng tu: Pay 1a sy ma rong dé hd trg chung thuc,

toan ven dir liéu, bi mat dir liu (tuy chon) trong IPv6 so vai IPv4.

1.2.3. Chuan giao tiép UART

UART 1a viét tat ctia Universal Asynchronous Receiver — Transmitter c6
nghia 1a truyén dit lidu ndi tiép bat dong bo. Truyén dit liéu nbi tiép bat dong bd co
1 duong phat dir liéu va 1 duong nhan dit li¢u, khong co tin hiéu xung clock nén
goi la bat déng bo. Pé truyén dugc dir liéu thi c4 bén phat va bén nhan phai ty tao

xung clock cé cung tan sb va thuong dugc goi la tbc d6 baud, 9600 baud...

———————0n e
TxD RxD
RxD TxD
ND GND
HTI1 HI2

Hinh 1.7 Hinh anh céc chan giao tiép cia UART
Giao tiép UART ché d6 bat dong bo str dung mot day két ndi cho mdi chiéu
truyén dit liéu do d6 dé qua trinh truyén nhan dit liéu thanh céng thi viéc tuan thu
cac tiéu chudn truyén 13 hét strc quan trong. Sau ddy 1a cac khai niém quan trong

trong chédo truyén thong nay



Baud rate (téc do Baud): Pé viée truyén va nhan bat déng bd x4y ra thanh
cong thi cac thiét bi tham gia phai thong nhat v6i nhau vé khoang thoi gian danh
cho 1 bit truyén, hay noi cach khac tdc do truyén phai dugc cai dat nhu nhau truéc
khi truyén nhan, téc do nay goi la tdc do Baud. Toc d6 Baud la sd bit truyén trong
mot gidy. Vi du, néu toc d6 Baud duoc dat 1a 9600 bit/gidy thi thoi gian danh cho
mdt bit truyén 1a 1/9600~104.167us.

Frame (khung truyén): Do truyén thong ndi tiép ma nhat 13 ni tiép bat dong
bo rat dé mit hodc sai léch dit liéu, qua trinh truyén thong theo kiéu nay phai tuan
theo mot sb quy cach nhét dinh. Bén canh tdc do Baud, khung truyén la mot yéu td
quan trong tao nén sy thanh coéng khi truyén va nhan. Khung truyén bao gém céc
quy dinh vé s bit trong mdi 1an truyén, cac bit bao hiéu nhu bit Start va bit Stop,
cac bit kiém tra nhu Parity, ngoai ra s6 luong cac bit dit liéu trong mdi lan truyén
cling duoc quy dinh bai khung truyén

Pé bat dau cho viée truyén dir liéu bang UART, mot START bit dugc giri di,

——— idle — parity bit

- slart bit /" - stop bit
f
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sau d6 14 céc bit dir liéu va két thiic qua trinh truyén 1a STOP bit.
Hinh 1.8 So d6 truyén dit liéu bang UART

Start bit: La bit ddu tién dugc truyén trong mot khung truyén, bit nay c6 chirc
nang bao cho thiét bi nhan biét rr:fmg c6 mot goi dir licu srflp duoc truyén to1. Start
bit 1 bit bat budc phai c6 trong khung truyén.

Data: Data hay dit liéu can truyén 1a thong tin chinh ma chung ta can gui va
nhan. Dir liéu can truyén khong nhét thiét phai 1a goi 8 bit, ¢ thé quy dinh sb
luong bit cta dir lidu 13 5, 6, 7, 8 hoic 9. Trong truyén thong nbi tiép USART, bit
c¢6 anh hudng nho nhat cua dir lidu s& duoc truyén trude va cudi cing 13 bit ¢ anh

hudng 16n nhat.



Parity bit: La bit dung kiém tra dit liéu truyén dung khong (mét cach twong
d61). C6 2 loai parity 13 parity chin va parity 1é. Parity chin nghia 13 s6 luong bit 1
trong dit liéu bao gdm bit parity ludn 13 s6 chin. Nguoc lai, tong sd luong céc bit 1
trong parity 1¢ ludn 1a 1é. Vi du, néu dix liéu cua ban 1a 10111011 nhj phan, co tat
ca 6 bit 1 trong dix liéu nay, néu parity chin dugc dung, bit parity s& mang gié tri 0
dé dam bao tong cac bit 1 1a sé chin (6 bit 1). Néu parity 1¢ duoc yéu cau thi gié tri
clia parity bit 13 1. Parity bit khong phai 13 bit bit budc va vi thé ching ta c6 thé
loai bit nay khoi khung truyén.

Stop bits: La mot hodc cac bit bao cho thiét bi nhan rﬁng mot gbi dir li€u da
dugce gui xong. Sau khi nhan dugc stop bits, thiét bi nhan sé tién hanh kiém tra
khung truyén dé dam bao tinh chinh xac cua dir liéu. Stop bits 1a cac bit bat budc
xuat hién trong khung truyén. Khung truyén pho bién nhat 1a (Start bit + 8 bit dix
li¢u + stop bit ).

1.2.4. Cong nghé Wifi
« Céc chuan cia wifi
Wifi 1a viét tat cua tir Wireless Fidelity trong tiéng Anh, dugc goi chung l1a
mang khong day st dung song vo tuyén. Wifi 13 loai song vo tuyén twong tu nhu
song dién thoai, song truyén hinh va radio. Hau hét cac thiét bi sir dung dién tur
hién nay nhu : Smartphone, May tinh bang, Tivi, Laptop... déu c6 thé két ndi duoc
WiFi. Va Wifi 1a tht gan lién va khong thé thiéu véi doi sdng cua nguoi dan trong
hau hét cong viéc ciing nhu giai tri hang ngay. Chiing truyén va phat tin higu ¢ tan
s6 2.4 GHz hoic 5 GHz. Tan sb nay cao hon so véi cac tan sé st dung cho dién
thoai di dong, cac thiét bj cAm tay va truyén hinh. Tan sb cao hon cho phép tin hiéu
mang theo nhiéu dir liéu hon
- Chuan 802.11
IEEE 802.11 1a mot tap cac chuan cua to chic IEEE. Chuan IEEE 802.11 mo
ta mot giao tiép “truyén qua khong khi” (tiéng Anh: over-the-air) sir dung song vo
tuyén dé truyén nhén tin hiéu gitra mot thiét bi khong diy va tong dai hodc diém
truy cap (tiéng Anh: access point), hoic giita 2 hay nhiéu thiét bi khong day voi

nhau. Nam 1997, IEEE giéi thiéu chuan mang khong day dau tién va dit tén nd 1a



802.11. Khi d6, téc do hd tro tdi da ciia mang nay chi 1a 2 Mbps véi bang tang
2.4GHz.
- Chuan 802.11b
IEEE d3 md rong trén chuan 802.11 géc vao thang Bay naim 1999, d6 chinh 1a
chuan 802.11b. Chuin nay hd tro bang thong 1én dén 11Mbps, twong quan voi
Ethernet truyén théng. 802.11b su dung tan sé vo tuyén (2.4 GHz) gidng nhu
chuan ban dau 802.11. Cac hang thich st dung céc tan s6 nay dé chi phi trong san
Xuat caa ho duoc giam. Cac thiét bi 802.11b c6 thé bi xuyén nhiéu tir cac thiét bi
dién thoai khong day (kéo dai), 1o vi song hodc cac thiét bj khac st dung cung dai
tan 2.4 GHz. Mic du vay, bang cach cai dat cac thiét bi 802.11b cach xa cac thiét
bi nhu vay c6 thé giam duoc hién twong xuyén nhiéu nay
+ Uu diém cua 802.11b — gia thanh thap nhat; pham vi tin hiéu tét va khong
dé bi can tro.
+ Nhuogc diém cua 802.11b — toc do toi da thap nhat; cac ing dung gia dinh
c6 thé xuyén nhiéu.
- Chuan 802.11a
Puoc phat trién song song cting vai chuan 802.11b, chuan 802.11a hd trg toc
d6 t6i da gan gap 5 lan 1én dén 54 Mpbs va sir dung bang tang 5Ghz nham tranh bi
nhidu tir cac thiét bi khac. Tuy nhién, ddy ciing 1a nhugc diém cua chuan nay vi
pham vi phat s€ hep hon (40-100m) va khé xuyén qua cac vat can nhu vach tuong.
Chuan nay thuong duoc sir dung trong cac mang doanh nghiép thay vi gia dinh vi
gia thanh cua no6 khé cao.
- Chuan 802.11g
Niam 2003, chuan Wifi thé hé tha 3 ra doi va mang tén 802.11g. Chuan nay
duoc két hop tir chuan a va b. Pugc hd trg toc 46 54Mpbs nhu chuan a va sir dung
bang tang 2.4GHz cua chuan b vi vay chuan nay c6 pham vi tin hiéu kha t6t (80-
200m) va van dé bi nhidu tir cac thiét bi dién tar khac. Ngay nay, mot s6 ho gia
dinh van con st dung chuan nay .
+ U'u diém cua 802.11g — tdc d6 cao; pham vi tin hiéu tét va it bi che khuat.
+ Nhuoc diém cua 802.11g — gia thanh dat hon 802.11b; céac thiét bi c6 thé bi

xuyén nhiéu tir nhiéu thiét bi khac sir dung cliing bang tan.



- Chuan 802.11n (hay 802.11 b/g/n)

Pay 1a chuan duoc sir dung phd bién nhat hién nay va tuong d6i mai. Chuan
WiFi 802.11n dugc dua ra nham cai thién chuan 802.11g bang cach sir dung cong
nghé MIMO (Multiple-Input Multiple-Output) tan dung nhiéu anten hon. Chuan
két ndi 802.11n hd tro tée @6 tdi da 1én dén 600 Mpbs, c6 thé hoat dong trén ca
bang tan 2,4 GHz va 5 GHz, néu router hd tro thi hai bang tan nay c6 thé cung phat
song song song. Chuan két ndi nay da va dang dan thay thé chuan 802.11g véi toc
d6 cao, pham vi tin hiéu rat tot (tir 100-250m) va gia thanh dang ngay cang phu
hop Vi thi tién ngudi tiéu dung.

+ Uu diém cia 802.11n — téc do nhanh va pham vi tin hiéu tét nhat; kha ning
chiu dung tét hon tir viéc xuyén nhidu tir cac ngudn bén ngoai.

+ Nhuoc diém caa 802.11n — chuan van chua duoc ban bd, gia thanh dit hon
802.11g; st dung nhiéu tin hiéu co6 thé gay nhiéu véi cac mang 802.11b/g & gan.

- Chuan 802.11ac (hay chuan 802.11 a/b/g/n/ac)

Trong khoang mot vai nam trd lai day chung ta dugc nghe nhic nhiéu dén
chuan Wi-Fi 802.11ac, hay con goi 1a Wi-Fi thé hé thir ndam. N6 1a chuan mang
khong day dang ngay cang xuat hién nhiéu hon trén cac router, may tinh va tat
nhién 1a ca cac thiét bi di dong nhu smartphone. So véi Wi-Fi 802.11n dang duogc
dung phd bién hién nay, chuan 802.11ac mang lai tbc do nhanh hon. La chuan Wifi
méi nhat duoc IEEE gidi thiéu. Chuan ac c6 hoat dong & bing ting 5 GHz va téc
d6 t6i da 1én dén 1730 Mpbs khi sir dung lai cong nghé da anten trén chuén
802.11n cho nguoi dung trai nghiém téc do cao nhat. Hién tai, chuan nay duoc sir
dung trén mot s thiét bj cao cip cua cac hang dién thoai nhu Apple, Samsung,
Sony,... Tuy nhién, do gia thanh kha cao nén cac thiét bj phat tin hiéu cho chuan
nay chua duoc phd bién trén thi truong nén mic du cac thiét bi nay khong hoat

dong t6i uu khi str dung boi su han ché caa cac thiét bi phat.



CHUONG 2 :ARDUINO
2.1. Téong quan Arduino

- Arduino Uno 12 mot board mach vi diéu khién duoc phat trién boi Arduino.cc,
mot nén tang dién tr mi ngudn mo chu yéu dua trén vi didu khién AVR
Atmega328P. V4i Arduino ching ta ¢ thé xay dung cac ung dung dién tir tuong
tac voi nhau théng qua phan mém va phan cimg h tro.

- Khi arduino chua ra doi, dé 1am duoc mot dy an dién ti nho lién quan dén 1ap
trinh, bién dich, ching ta can dén su hd tro cua cac thiét bj bién dich khac dé hd tro.
Vi du nhu, dung Vi diéu khién PIC hodc IC vi diéu khién ho 8051..., ching ta phai
thiét ké chan nap onboard, hodc mua céc thiét bj hd trg nap va bién dich nhu mach
nap 8051, mach nap PIC...

- Hién nay Arduino duogc biét dén & Viét Nam rét rong rai. Tt hoc sinh trung
hoc, dén sinh vién va nguoi di lam. Nhitng dy an nhé va 16n dugce thyc hién mot
cach rat nhanh, cic mi ngudn mé dugc chia sé nhiéu trén dién dan trong nudc va
nudc ngoai. Gifip ich rat nhiéu cho nhiing ban theo dam mé nghién ciru ché tao
nhimg san pham c6 ich cho x4 hoi.

- Trong nhitng nam qua, Arduino 1a bd ndo cho hang ngan dy an dién tir l6n
nho, tir nhitng san pham ra doi Gmg dung don gian trong cudc song dén nhiing dy an
khoa hoc phuec tap.

Cr nhu vdy, thu vién ma nguén mé ngay mot ting 1én, gitup ich cho rat nhiéu
ngudi méi biét dén Arduino ciing nhu nhimg chuyén vién lap trinh nhing va
chuyén gia cung tham khao va xay dung tiép nodi..

- Ban muén thiét ké diéu khién thiét b thong qua cam bién anh sang, Do nong
d6 hoa chat, khi ga va xu Iy thong qua cam bién ndng do va cam bién khi, Ban
mudn 1am 1 con robot mini, Ban mudn quan ly tit mo thiét bi dién trong nha, ban
muén diéu khién motor, nhan dang ID, Kho hon xiu la ban muén 1am mét may
CNC hodc may in 3D mini, mdy bay khong nguoi 1ai ( Flycam) mot hé théng thu
thap dir liéu thong qua GSM, xu 1y anh,diéu khién van vét thong qua internet giao
tiép voi dién thoai thong minh...

- Bé lam dugc diéu do, tir don glan dén phuc tap ban can str dung ngon ngir lap
trinh Arduino dua trén so dd, hé thong cua ban thlet ké, thong qua phan mém
Arduino IDE, dé thyc hién nhitng yéu ciu d6 dua vé bo phan xir 1y trung tam (
Arduino).

2.2. Arduino Uno R3
2.2.1. Ciu tao



Hinh 2.1 Vi tri cac chan cua Arduino uno

< Nguon (USB / Barrel Jack)

Mdi mach Arduino déu cé cong két ndi véi ngudn dién. Cu thé trén
day ma mach Arduino UNO c6 thé dugc 14y ngudn tir day cap USB tir may
tinh cta ban, hoic mot s nguén DC khac c6 Jack DC. Trong hinh trén
ngudn két ndi qua cong USB dugc dan nhin (1) va Jack DC dwoc dan
nhan (2).

Chan két ndi USB ciing 1a chan dé ban c6 thé tai code 1én bo mach
Arduino.

Lwu y: Tuyét doi khong dugc sur dung ngudn 16n hon 20V vi véi ngudn
dién ap néy s& co thé phé‘hﬁy,mach Arduino cua ban. Pi¢n ap duoc cac
nha san xuat dé nghi cho hau hét cac bo mach Arduino 1a tu 6 — 12V.

< Cac chan (5V, 3.3V, GND, Digital, Analog, PWM, ISF)

Cac chan trén la nguon ra ma ban c6 thé két nbi day dau ra vai cac tai
hodc mdt s mach két ndi bén ngoai. V&i cac loai Arduino s€ co thé mot
s6 loai chan khac nhau. O mdi chan déu dugc in cdc nhdn va ky tu dé
ngudi str dung c6 thé phan biét duoc.

e GND (3) : Viét tat ctia ‘Ground’ 12 mass. C6 mot s6 chan GND trén Arduino,
bat ky cac chan GND trong so d6 co thé dugc st dung dé noi mass mach cua
ban.

e 5V (4) &3.3V (5): Chan 5V cung cap ning luong 5 volt va chan 3,3V cung
cap 3,3 volt. Hau hét cac thanh phan don gian dugc st dung véi Arduino déeu
hoat dong binh thuong & mac 5 hoac 3,3 volt.



e Analog (6) : Cac chan duogc dan nhin ‘Analog In’ (A0 dén A5 trén UNO) la
cac chan Analog In. Cac chin nay co thé doc tin hiéu tir cac cam bién tuong
tu (nhu cam bién nhiét 6 ) va chuyén doi no thanh mot gia tri Digital ma
ching ta co thé doc duoc.

e Digital (7): Cac chan Digital dugc dan nhan tir 0 — 13 trén Arduino UNO, céc
chan nay c6 thé duoc str dung cho ca dau vao digital néu nhu 1a cac nat nhan
va dau ra digital néu nhu cap nguon cho LED.

e PWM (8): Ban c6 thé nhin thay nhiing diu (~) nam & bén canh cac chéan 3,
5,6,9, 10 va 11 trén mach. Cac chan nay déu c6 chire nang hoat dong nhu
cac chan Digital thong thuong, nhung ciing c6 thé sir dung dé diéu ché do
rong xung PWM. Ban c6 thé hinh dung cac chan nay c6 thé duoc sir dung mod
phong dau ra tin hiéu Analog.

e ISF (9): Pugc viét tit cia cum tir Analog Reference, hau hét chan nay
thuong khong duoc sir dung. Doi khi nd duoc sir dung dé co thé dit dién ap
tham chiéu trong khoang tir 0 — 5V lam gi¢i han cho cac chan dau vao
Analog.

s Nut Reset (Reset Button)
Nut reset (10) c6 nhiém vu kho1 dong lai bat ky doan code nao duogc
tai trén Arduino. Piéu nay rat hitu ich néu code cia ban khong c6 vong
lap nhung ban lai mudn kiém tra chuong trinh do nhiéu lan.

< Pén LED bio nguon (Power LED Indicator)
bén bdo dugc nap ngay bén phai ciaa cht UNO, d6 la mdt dén LED
nho duoc dan nhan ON (11).

Dén bdo nay c6 nhiém vu bao khi ¢6 nguon cap vao Arduino. Trong mot
sO truong hop dén khong sang thi chac chan c¢6 van dé xdy ra. Ban co6 thé
kiém tra lai day cap USB, nguodn cap va ca mach ntra.

% LED TX va RX (TX RX LEDs)

TX 1a LED hién thi tin hiéu truyén di va RX 1a hién thi tin hiéu nhan
vé. Nhitng tin hiéu nay xuat hién kha nhiéu trong cac thiét bi dién tu dé co
thé chi ra nhitng chan thuc hién nhiém vy truyén tai ndéi tiép. Trong
truong hop nay, co 2 vi tri trén Arduino UNO la TX va RX (12).

Cac LED nay c6 nhiém vu thong bao cho ngudi dung bat cir khi nao
Arduino dugc nhan hodc truyén dir liéu di. Vi du nhu tai mot chuong trinh
1&én thi dén s€ hién thi.

% IC cha (Main IC)

IC chu 1a vi tri s6 13. Pay dugc coi 1a bd ndo ciua Arduino. IC thuong
dugc sur dung la dong IC ATmega cua cong ty ATMEL san xuat. Viéc
nhan biét dugc IC chu ciing 1a diéu rat quan trong, vi ban can biét mach
cua ban dang st dung IC nao dé ban cé thé nap chuong trinh thich hop tir
phan mém Arduino.



Thong tin vé tén cua IC thuong dugce tim thdy & phia mit trén. Néu ban
muon tim hiéu sadu hon vé thong tin cua IC ban c6 thé doc thém tai liéu tu
nha san xuat.

< Bo diéu chinh dién ap (Voltage Regulator)

Bo diéu chinh dién 4p (14), khong dugc su dung nhiéu. Nhiém vu cua

n6 1a diéu chinh dién ap, kiém soat ngudn dién ap dwa vao mach Arduino.

2.2.2. Tinh nang

< Thong s6 k¥ thuat:

Chip diéu khién: Atmega328P

Dién ap hoat dong: 5V

Pién ap dau vao(khuyén dung): 7-12V

Pién ap dau vao(gdi han): 6-20V

S6 chan Digital: 14(trong d6 6 cung cap dau ra PWM)
S6 chan PWM Digital: 6

S6 chan Analog: 6

Dong dién DC trén mdi chan 1/0: 20 m A

Don dién DC trén mdi chan 3.3V: 50 m A

Flash Memory: 32kb (Atmega328P) 0.5KB dugc st dung bdi
bootloader

SRAM: 2KB (Atmega328p)
EEPROM: 1KB (Atmega328P)
Téc do: 16 Mhz

LED BUILTIN: 13

Chiéu dai: 68.6mm

Chiéu rong: 53.4 mm

Trong lugng: 25¢g

2.3. Arduino mega 2560

2.3.1.Céu tao
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Hinh 2.2 Hinh anh vé Arduino Mega 2560
Arduino Mega2560 1a mot vi diéu khién bang cach st dung ATmega2560.
Bao gom:

« 54 chan digital (15 c6 thé duoc sir dung nhu cac chan PWM)
« 16 dau vao analog,

« 4 UARTs (cong ndi tiép phan ctng),

o 1 thach anh 16 MHz,

« 1 cong két ndi USB,

« 1 jack cim dién,

. 1daulICSP,

o I nut reset.

No6 chira tat ca moi thir can thiét dé ho trg cac vi diéu khién.

Arduino Mega2560 khac véi tat ca cac vi xu 1y trude gio vi khong sir dung
FTDI chip diéu khién chuyén tin hiéu tir USB dé xu 1y. Thay vao dé, né str dung
ATmegal 6U2 lap trinh nhu 1a mot cong cu chuyén doi tin hiéu tir USB. Ngoai ra,
Arduino Mega2560 co ban van gidng Arduino Uno R3, chi khac s lugng chan va
nhiéu tinh ning manh m& hon, nén cac ban van c6 thé 1ap trinh cho con vi diéu
khién nay bang chuong trinh lap trinh cho Arduino Uno R3.

2.3.2. Tinh nang

% Thoéng so ky thuat:
« Vi diéu khién: Atmega2560
* Dién &p hoat dong: 5V
« Dién ap khuyén nghi: 6-9V
«  S6 chan I/O: 54 chan( trong d6 15 chan PWM)
« S6 chéan in put analog: 16 chan
« Giao tiép UART: 4 bo



« Giao tiép SPI: 1 bd( chan 50-53), dung thu vién SPI ctia Arduino
« Giao tiép I2C : 1 bd

« Cong interput : 6 cong

* B0 nhd trong : 256KB, 8KB sur dung cho Bootloader

+ SRAM:8 KB

+ EEPROM : 4 KB

* Giao dong : 16 Mhz

2.4. Arduino ESP8266

ESP8266 1a mot vi mach dang SoC (System-on-a-chip) do hang ESPRESSIF
cia Trung Qudc san xuat va di tré nén pho bién trén toan thé g|01 khi tich hop dugc
module WiFi vao vi mach véi gia ré. Vi ESP8266, viéc dua két ndi WiFi vao cac
hé thong nhung trd nén vo cung dé dang.

Hinh 2.3 Hinh anh thyc té caa chip NODEMCU ESP8266

2.4.1. Céu tao

Module ESP8266 c6 cac chan dung dé cap ngudn va thuc hién két ndi.
Chtrc nang cta cac chan nhu sau:
+VCC: 3.3V lén dén 300Ma

+GND: Chan Noi dat .
+Tx: Chan Tx cua giao thirc UART, két n61 dén chan Rx cua vi diéu khién.

+Rx: Chan Rx cua giao thire UART, két ndi dén chan Tx cta vi diéu khién.

+RST: chén reset, kéo xudng mass dé reset.

+10 chan GPIO tir DO — D8, ¢6 chic ning PWM, IIC, giao tiép SPI, 1-Wire va
ADC trén chan A0



+Két n6i mang wifi (c6 thé 1a sir dung nhu diém truy cap va/hoic tram may chi
luu trit mOt, may chu web), két ndi internet dé€ 1ay hoac tai 1€n dir ligu.

GPI016|— USER | WAKE |

GPIOO |—{ FLASH |
GPIO2 | TXD1 |
3.3V

RESERVED

HHHHHHHY
AARARARAR "

GND

[GPI014) HSCLK
GND = : 3 GPIO13|- RXD2 | HMOSI]|

> GP1015/~ TXD2 }+ HCS |

. EN | GPIO3 |~ RXDO |

| RST : : GPIO1 |- TXDO |

GND 2 =2 2 2 GND

(vin_ - - 3.3V

olUmmOCe

3.3V

Hinh 2.4. Hinh anh so d6 chan két ndi ESP8266

Module ESP-12 két hop véi firmware ESP8266 trén Arduino va thiét ké phan
ctig giao tiép tiéu chudn di tao nén NodeMCU, loai Kit phét trién ESP8266 phd
bién nhét trong thoi diém hién tai. Véi cach sir dung, két ndi dé dang, co thé lap
trinh, nap chuwong trinh truc tiép trén phin mém Arduino, déng thoi twong tich véi
cac bo thu vién Arduino san co.



2.4.2. Tinh nang
> Thoéng s6 ki thuat:
* [C chinh: ESP8266 Wifi SoC
* Phién ban firmware: NodeMCU Lua
« Chip nap va giao tiép UART: CP2102
* GPIO tuong thich hoan toan véi firmware Node MCU
« Céap ngudn: 5VDC MicroUSB hoic Vin
« GIPO giao tiép mirc 3.3VDC
» Tich hop Led bao trang thai, nat Reset, Flash
* Tuong thich hoan toan véi trinh bién dich Arduino
* Kich thudce: 25 x 50 mm.
» Ung dung ciia ESP8266:
V6i cée tinh nang két n01 wifi vuot troi ESP8266 duoc sir dung rat nhiéu trong
cuoc Song Thong qua két ndi wifi chung ta c6 thé diéu khién cac thiét bi tir xa nhu
bat tat bong dén, bat tit quat... Pac biét hién nay dugc sir dung rat nhiéu trong cac

md hinh nha thong minh. Qua d6 chiing ta ¢6 thé d& dang quan 1y va diéu khién tat
ca cac thiét bi trong nha.



CHUONG 3 : UNG DUNG CHO PIEU KHIEN VA GIAM SAT
. . HE THONG DIEN
3.1. Gidi thiéu phan mém lap trinh

Arduino IDE [15] 12 méi truong phat trién tich hop ma ngudn md, cho phép
ngudi dung dé& dang viét code va tai n6 1én bo mach. Mbi truong phat trién dugc
viétbang Java dya trén ngdn ngit 1ap trinh xir Iy va phin mém mi ngudén mod khéc.
Phan mém nay co thé dugc sir dung voi bat ky bo mach Arduino nao.

Arduino IDE 13 mot mdi trudng phat trién tich hop da nén tang, lam viéc cung
véi mot bd didu khién Arduino dé viét, bién dich va tai code 1én bo mach. Phan
mém nay cung cép su hd tro cho mét loat cac bo mach Arduino nhu Arduino Uno,
Nano, Mega, Pro hay Pro Mini, .... Ngén ngit tong quat cho Arduino C va C++, do
d6 phan mém phu hop cho nhiing lap trinh vién di quen thudc voi ca 2 ngdn ngir
nay. Cac tinh niang nhu 1am ndi bat ci phap, thut dau dong ty dong, ... 1am cho né
tr¢ thanh mot sy thay thé hién dai cho cac IDE khac. Arduino IDE c6 thu vién code
mau quéa phong phu, viét chuong trinh trén Arduino IDE kha d& dang cong thém

OpenSource viét riéng cho Arduino thi ngay cang nhiéu.

[ sketch_sep10a | Arduino 189 Y . 3 ¢ of s - M

‘File Edit Sketch Tools Help

Hinh 3.1 Giao dién ctia phan mém Arduino
Day 1a cong cu ho trg viét code va nap code cho cac bo mach Arduino cling nhu

cac mach NodeMCU. Truy cdp vao trang chi Arduino http://arduino.cc dé



download phan mém va cai dat. Phan mém dugc hd trg mién phi cho ngudi dung ,
v6i ban cap nhat moi nhét 1a Arduino 1.8.5.
Sau khi tai vé thi can thém thu vién dé c6 thé sir dung véi module
NodeMCU ESP8266. Vao File — Preferences, vao textbox Additional Board

Manage URL thém duong link sau vao:
http://arduino.esp8266.com/stable/package esp8266com index.json
Sau do6 click OK dé chap nhan.

[ sketch sepi0a | Ammﬂlm

File

: £ , -0
Settngs Network| |

Sketchbook location:

C:\Users \hct\Documents Arduino [ Browse
Editor language: System Default » (requres restart of Arduno)
oxd loop() { Editor font size: 12
put vour main code here, to run repeat o
Interface scale: V] Automatic 100 < %  (requires restart of Arduno)
Theme: Default theme « (requires restart of Arduino)
Show verbose output durng: [~| complation || upload
Compiler warnings: None
Display fine numbers
Enable Code Folding
V) Verify code after upload
Use external editor

] Aggressively cache compiled core
7| Check for updates on startup

7 Update sketch files o new extension on save (.pde -> no)
71 Save when verifying or uploading

La]

Additional Boards Manager URLs:  http://arduino. espB266. com/stable fpackage_esp8266com_index.json

C:\Usersihct\AppDataLocal \Arduino 15 \preferences. txt

Updates avaiiable for some of your poards and libraries (%]

Wodule), 80 MHz. Flash. Disabled, M (no SPIFFS). v2 Lower Memary, Disabled, None. Only Skete

NodeMCU 1.0 (ESP-12E Module), B0 MHz, Flash, Disabled, 44 (no SPIFFS). \2 Lower Memory. Disabled, None, Only

sketch_aug22a | Arduino 1.6.5 - O X
File Edit Sketch Tools Help
Auto Format Ctrl+T
1 Archive Sketch
skelth_aug2Zi gy Encoding & Reload
vold setup() Serial Monitor Ctrl+Shift+M
// put your| ‘
Board: "Arduino Unc" Boards Manager...
} Port { Arduino AVR Boards
vold loop() f{| Programmer: "AVRISP mkll" 3 Ardtino ¥im
// put your| ] i
z Burn Bootloader £lrdiimc Lo
. Arduino Duemilanove or Diecimila

Poi mot 14t dé chuong trinh tim kiém. Ta kéo xudng va click vao ESP8266 by
ESP8266 Community, click vao Install. Chd phan mém tu dong download va cai
dat.


http://arduino.esp8266.com/stable/package_esp8266com_index.json

& Boards Manager X

Type Al v | | Filter your search

Intel i686 Boards by Intel
Boards included in this package:
Edison.

More info

AMEL-Tech Boards by AMEL Technology
Boards included in this package:
SmartEverything Fox.

Online help

More info

esp8266 by ESP8266 Community
Boards included in this package:
Generic ESP8266 Module, Olimex MOD-WIFI-ESP8266(-DEV), NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Adafruit HUZZAH

ESP8266 (ESP-12), SweetPea ESP-210.
Install
v

Online help
More info
Close

Két n6i mudule USB-to-UART vao may tinh.

Vio Tool—Board—Generic ESP8266 Module, chon cong COM tuong tmg véi
module USB-to-UART tuong tng. Tuong tu ta nhap thu vién cho cam bién do nhiét
do DHT11.

3.2. Relay
Cac GPIO cua board ESP8266 nhan tin hiéu sé diéu khién kich hoat cac Relay

hoat dong, tir d6 diéu khién céc thiét b dién.

Relay 12 mot loai thiét bi dién tu dong ma tin hiéu dau ra thay d6i nhay cap khi
tin hiéu dau vao dat nhiing gia tri xac dinh. Relay 1a thiét bi dién dung dé dong cit
mach dién diéu khién, bao vé va diéu khién sy 1am viéc ctia mach dién dong luc.

Chon Relay 5V, chi can cung cap ngudn 5VDC va dong khoang 80mA cho
Relay 1a cac tiép diém c6 thé dong ngit khi duoc kich. Bén canh d6, dong dién tdi
da ma Relay c6 thé chiu duoc 1a 10A, nén dam bao dong cua cac thiét bi dién khi

chay qua céc tiép diém cua Relay s€ an toan.
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Hinh 3.2. Relay 5V-10A

Cac b phan chinh cua relay:
-Co cau tiep thu (khoi ti€p thu): C6 nhi€m vu tiép nhan nhitng tin hi¢u dau vao va
bién doi nd thanh dai luong can thiét cung cap tin hi¢u phu hgp cho khoi trung gian.
-Co cau trung gian (khoi trung gian): Lam nhi€ém vu ti€ép nhan nhitng tin hi¢u dua
dén tir khoi tiép thu va bién d6i n6 thanh dai luong can thiét cho role tac dong.

-Co cau chap hanh (khdi chap hanh): Lam nhiém vu phat tin hiéu cho mach diéu
khién

Hinh 3.3. So d6 khéi cua relay dién tir
Relay c6 3 tiép diém dong ngit NO (thudong md), NC (thuong déng) va chan COM,
¢ trang thai binh thuong khi chua dugc kich chan COM sé ndi véi NC, khi kich
chan COM chuyén sang néi v6i NO, NC mat két ndi. Pong thoi ¢6 2 chan ngudn
DC dé cip ngudn cho Relay hoat dong.



Bang 3.1 Thong s k¥ thuat cua relay 5V-10A

Thiét ké
T | ‘
15 DI AN ¥§ [:. R2 LED | Q1 Reloy-105rA2Y KE2
100 rrpsaiel Tk e
- !
RES. (RET ¥§ [: RS [gp | /o2 Relay 10A/12V T
™
‘—\I:‘ U4 ‘:.l-( f\]
RL2 R“f‘ 3 *Q E !\'I.f_‘
100 rrpsana
PR = A Gl P T Relay 10A/12V ke
1o I'Lv.ﬂ:: 1k i\"‘m
Hinh 3.4. So dd nguyén 1y cta relay 5V
Model SRD-05VDC
bién 4p kich hoat 5vVDC
Dong tiéu thy 80Ma
Dong AC t6i da 10A-250/125VAC
Dong DC tdi da 10A-30/28VDC

SO chan

5
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Hinh 3.5 Hinh anh thuc té relay 4 kénh
Relay 4 Kénh 5V gdm 4 ro le hoat dong tai dién ap 5VDC, chiu duoc hiéu dién
thé 1én dén 250VAC 10A. Relay 4 kénh 5V dugc thiét ké chic chan, kha nang cach
dién t6t. Trén module di c6 sdn mach kich relay st dung transistor va IC cach ly
quang giap céach ly hoan toan mach di€u khién (vi diéu khién) vdi ro le bdo dam vi
diéu khién hoat dong On dinh. C6 siin header rét tién dung khi két ndi véi vi dicu
khién. ,

Relay 4 kénh str dung chan kich marc Thap (0V), khi c6 tin hi¢u OV vao chan IN
thi relay s& nhay qua thudng Ho cua Relay. Ung dung véi relay module kha nhiéu
bao gdm ca dién DC hay AC
Module dugc két ndi véi cac board diéu khién bang 6 chan header nhu sau:

e VCC cung cip ngudn cho cic opto.
e GND két ndi véi GND ctia board diéu khién.

e INI1, IN2, IN3, IN4 dung dé diéu khién relay 1, relay 2, relay 3, relay4 tich
cuc mirc thap.
Ngoai ra con mot 3 chan header duoc dung dé cap ngudn cho relay, header nay
s& c6 mot jumper dung dé két ndi chan VCC véi chan RY VCC muc dich dung
chung nguén VCC (5V) tir header 4 chan cho relay, théng thuong jumper duoc ndi
lai v6i nhau. Néu nhu mudn céch ly tin hiéu diéu khién v6i ngudn cap cho relay thi
c6 thé bo jumper nay ra va cap nguon riéng 5V cho chan RY VCC.
% Tinh nang:
e Dong ngit duge dong dién cao: AC250V 10A, DC30V 10A

e 4 led bao trang thai relay
e PDién 4p diéu khién: 5V
e Mach cach ly bang opto

e Kich thudc: 76x56 mm
3.3.Lwa chon thiét bj diéu khién
» Bong dén
3.4. Chon app duwa lén internet



3.4.1. Giéi thiéu vé Blynk

Blynk 1a mot nén tang c6 ung dung iOS, Android cho phép diéu khién Arduino,
Raspberry Pi, ESP8266. Ban c6 thé xdy dung ung dung diéu khién bang cach kéo,
tha cac Widget. Blynk duoc thiét ké cho IoT, né c6 thé diéu khién phan cang tir xa,
hién thi dit liéu cam bién, luu trit dit lidu va c6 thé 1am mot vai diéu khac kha tha vi.
3.4.2. Cach cai dit Blynk

- Bit dau véi tng dung va thu vién Blynk

- Phan thiét bi phai phu hop dap wng véi Blynk. Néu phan ciing khong co6 module
két ndi, co thé sir dung cac module hd tro nhu Ethernet, WiFi, GPRS va nhiéu thiét
bi hd tro khac. Blynk ciing lam viéc véi Bluetooth va USB.

- Tai irng dung blynk trén android hoac trén ios.

- Vi android truy cap vao
https://play.google.com/store/apps/details?id=cc.blynk

-Vai ios truy cap vao :https://itunes.apple.com/us/app/blynk-control-arduino-
raspberry/id808760481?Is=1&mt=8

-Lay ma Auth Token

- Auth Token 1a loai mi dung dé xac thuc két ndi giita chuong trinh va phan ctng

- Tao tai khoan trén tng dung Blynk caa may chi Viét Nam. Phan Custom dién
(IP: cloud.blynk.vn va Port: 8443)

- Tao mot du 4n maéi. Sau do, chon bang két néi s& st dung.

- Khi tao du an mai thanh cong, sao chép hoac gui ma xac thuc Auth Token qua
tai khoan gmail.

- Kiém tra gmail trong hop thu dén va tim ma xac thuc Auth Token
Cai dat thu vién Blynk

- Tai thu vién Blynk.zip.

- Gial nén thu vién Blynk.zip.

- Sao chép thu muc Blynk vao thu vién libraries trén Arduino IDE (thu muc
libraries trén Arduino IDE.

- Dan ma xac thuc Auth Token

- Stra ma xac thuc YourAuthToken, ma xac thuc nam trong gmail khi tao du an
trong trng dung Blynk.,
3.4.3 Cach hoat dong cua Blynk

Blynk co thé diéu khién cac 1/0 analog hoic digital trén hardware tryc tiép va
gitra Blynk App va hardware c6 thé trao doi dit liéu qua Virtual Pin. Nhung nhu vay
1a chua du. Blynk con thiét ké thém Virtual pin (chan I/O 40). Virtual Pin dugc st
dung dé gui dix liéu tir bo vi diéu khién dén Blynk App va nguoc lai. Biéu nay mang
lai loi ich 1a tat ca nhitng thi két néi dén vi diéu khién c6 thé lam viéc véi Blynk.
Ban c6 thé gui dit liéu tir Blynk App dén Virtual Pin, ¢ vi diéu khién nhan dix liéu
Virtual Pin xu 1y dit liéu va phan héi lai Smarthome.



Can phan biét giita Virtual Pin va GPIO cua vi diéu khién. Vi diéu khién c6 thé
gui dir lieu dén App bang cach sir dung Blynk.virtualWrite(pin,value) va nhan di
liéu tir App bang cach st dung BLYNK_WRITE(VPIN).

- Gui dit liéu tir App dén hardware

Ban co thé gui dir lidu tir Widget trén App dén hardware qua Virtual Pin. Vi du,
Button Widget trén App giri tin hiéu 0 hoic 1 dén Hardware bing cach gui qua
Virtual V1.

Trén hardware dé nhan di liéu tir Widget co thé thyc hién:
BLYNK-WRITE(V1)
{

Int pinData=param.aslint();
}
- Gui mang dir liéu
Mot s6 Widget nhiéu hon mot output. Cac output tir Widget c6 thé duoc gui dén
Hardware & dang mang. Hardware co thé lay dir liéu nhu sau:
BLYNK_WRITE(V1)
{
Int x=param[0].asInt();
Int y=param[1].asInt();
Int z=param[N].asInt();
}
- LAy dir liéu tir Hardware
C6 hai cach App lay dir liéu tir Hardware qua virtual pin
Widget yéu cau hardware:
Trén Hardware sir dung BLYNK_READ() dé gui dir liéu dén Widget khi widget
yéu Cau:
BLYNK_READ(VO0)

{
Blynk.virtualWrite(5,millis()/1000);

}
Hardware giri dit liéu dén Widget:

Hardware c6 thé giri dir liéu dén Widget. Dir liéu tir hardware gui 1én Blynk
Server s€ duogc luu trir trén server. Luu y, nén gui dir liéu theo thoi gian dinh truéc
va tranh hién tuong Flood Error (hardware giri qua nhiéu lan, 1am cho hardware bi
mat két néi), nén sir dung BlynkTimer.

- Pong bo dbi voi Hardware

Néu hardware mat két ndi dén internet hoic reset, hardware co thé Iy tat ca cac
gia tri Widget trén App:

BLYNK_CONNECTED() {
Blynk.syncAll();

}
BLYNK_WRITE(VOX{

ce e



Hardware ciing c6 thé cap nhat cac gia tri Virtual Pin bang cach st dung
Blynk.syncVirtual(V0) hodc nhiéu Virtual Pin bang Blynk.syncVirtual(VO, V1,
V2..)

Hardware c6 thé luu dir liéu trén server ma khong can c6 Widget bang cach goi
Blynk.virtualWrite(\VVO, value)

- Dbi vsi App

Néu mudn Widget dong bd véi Hardware ngay ca khi App offline sit dung
Blynk.virtualWrite. Vi du nhu ban c¢6 mot Led Widget két ndi dén Virtual Pin V1,
va co 1 nut vat ly két ndi dén Hardware. Khi nhn nat trén hardware, ban mudn cap
nhat trang thai dén Led Widget. Pé lam dugc diéu do6 c6 thé gui
Blynk.virtualWrite(V1, 255) khi nat vat Iy trén hardware dugc nhén.

- Diéu khién nhiéu thiét bi

Blynk App hd tro nhiéu thiét bi. Piéu d6 c6 nghia rang c6 thé gan bat ky Widget
dén mot thiét bi véi auth tocken riéng. Vi du button V1 c6 thé diéu khién thiét bi A,
va mot button V1 khac c6 thé diéu khién thiét bi B. Dé st dung nhiéu hon mot thiét
bi trén project, trong phan Project Setting, kich vao Devices dé chon thém thiét bi.

- Trang thai online cua thiét bi

Blynk App hd tro trang thai online cta nhiéu thiét bi.

Blynk st dung HEARTBEAT. Cach tiép can nay duoc thuc hién bang cach
hardware dinh ky gui Iénh ping (mac dinh 1a 10s). Trong truong hop, Server khong
nhan duoc Iénh ping ndo tir hardware trong 10s va thém 5s, server s& cho rang
hardware mat két ndi dén Server.

- Han ché va khuyén nghi:

Khéng thuc hién Blynk.virtualWrite va Blynk.* trong void loop()- diéu nay co
thé gy ra hardware mat két ndi. Str dung cic ham c6 Timer nhu BlynkTimer.
Tranh sir dung delay() — né c6 thé gay ra mat két ndi. Khong gti qua 100 gia tri/s —
dan dén Flood Error. Khi sir dung ESP8266 luu y khong giri qua nhiéu lénh
Blynk.virtualWrite do su han ché cua thiét bi nay 1a s6 luong request ¢ thé xu 1y.

- Bat dau véi App Blynk

Trén dién thoai sit dung iOS hoac Android tai phﬁn mém Blynk vé dién thoai.
Sau khi cai dat ddng ky mdt Account Blynk,




Giao dién dang nhip Blynk
Tai day ta c6 thé tao mot tai khoan mdéi hoac dang nhap tai khoan cé san. Sau
khi dang nhap man hinh hién ra.

o TA allal 9% 0219 = 7B allal 198 0218

New Project ©@ @& [>

New Project

29,

Community

Tao New Project

Kéo man hinh sang trai, giao di¢n tao Project:

Chon New Project, thiét 1ap tén Project, chon thiét bi. Trong phan nay sur dung
ESP8266 vi vay s& chon ESP8266 va kiéu két ndi 1a wifi. Sau khi tao Project, Blynk
app sé gui Auth Token dén gmail dang ky. Auth Token duoc sir dung dé xac thuc
cac thiét bi. Sau khi tao xong project, vao phan Project Setting :

<o ®@ = 7B alal 58023 | < & &

= Project Settings & My Devices

New Device
ESP8266 N2

How it Work: WiFi B

Add Shortcut

Refresh E-mail

@ New Device >

ESPB266 (WiFi)

~ Giao dién phan project settings
Mobi account khi dang ky st dung dich vu dam may Blynk s& dugc cap mot so
Energy. Voi m01 Widget tao ra trong Project s€ tdn mot sb tai nguyén Energy, néu
nguoi diung mudn st dung thém thi phai bo thém tién mua Energy. Blynk c6 ma
ngudn mo, tuy nhién dé duy tri hoat dong va tai phat trién cho Blynk, dich vu dam
may Blynk ciing c6 thu phi theo nhu cau ciia ngudi sir dung. Khi kich vao Devices



¢ thé thém bét cac Device. Mdi Device s& c6 mot Auth Token dung dé xac thuc
thiét b1 dén Blynk Server.
- Thém Widget

= 7B alldl = 7 B _allall 15+ 8 02:41
Widget Box (% NewProject @ @ [>

C®

Py Butt
Slider

Vertical Slider

g Timer
©

ey -oystick

Thém Widget

Ban dau bang vé 1a trng, kich vi tri bat ky trén bang v&, hop cac Widget sé& hién
thi ra. Thém mot Button vao bang Ve.

Sau khi thém Button, c6 thé kich vao button, gitr va di chuyén button dén vi tri
thich hop. Kich vao Button dé thiét 1ap, trong phan Output thiét 1ap 1a Digital va
chon GP4 tuong ung GP104 ctia ESP8266. Sau khi thiét 1ap xong, thuc hién Run dé
bt dau hoat dong ctia Project. Khi stra d6i Project thi cAn STOP chuong trinh lai va
c6 thé thém cac Widget khéc.

< o = Z B _allal 14x 8 02:46

« Button Settings (i3]

Button ‘
PIN 0 1 Select pin
PUSH @ ) PIN
Digital gp0 Pwm
ONON OFE)FF Analog gp1
Chon pin cho Widget

Sau khi chon xong pin gpio thi tién hanh diéu khién thiét bi minh d cai dat.
3.5. Thiet ké xay dung hé thong
3.5.1. Lwu dd giai thuat



Bit dau

Kiém tra
thit hi

|

Piéu khién bang Blynk

Két thuc
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Hinh 3.6 Hinh anh so d6 toan hé thong

- So d0 nodi chan :

ESP8266 Relay 4 kénh
GND GND
VU VCC
D1 IN1
D2 IN2
D3 IN3
D4 IN4

Bang 3.2 So d6 ndi chan hé thong
3.5.3. Thue hién lip rap mach va ghép ndéi modul
B1: Noi c4c chan cta esp8266 véi relay 4 kénh

B2: Néi 2 nira ddy néng cta bong deén cho 1an lugt cong COM va cong NO cuia

relay
B3: K&t noi arduino vdi esp8266




B4: Cap ngudn cho mach 5v
B5: Nap chuong trinh va kiém tra lai xem c6 dat yéu cau khong

Hinh 3.7 M6 hinh thuc té ctia mach
- Dua dit li¢u 1én blynk
Trudc tién s€ 1a tao giao dién thong qua app Blynk trén smartphone c6 cac chuc

nang sau



ESP8266

Poc va hién thi toan bo dir liéu tir cam bién
Ta s€ tao ra 5 tab dé hién thi thong tin trén :

Nut led: Input virtual -0



Dén 1: output 1a virtual V2 1-0, mode : switch, on/off labels: off-on, text:
xanh la

@ SWITCH

Peén 2: output la virtual V3 1-0, mode : switch, on/off labels: off-on, text: xanh da
troi



@ SWITCH

Dén 3: output 1a virtual V4 1-0, mode : switch, on/off labels: off-on, text:
vang dat

(@ switcH

Deén 4: output 1a virtual V5 1-0, mode : switch, on/off labels: off-on, text: do

3.5.4. Két luan chwong
Trong chuong nay di trinh bay mot cach rd rang cach dé tién hanh xay dung

mo hinh giam sat bao gom céc budc, so dd thuat toan, so d6 mod phong dén thuc



hién ché tao. Gigi thiéu mot cach tong quan vé tng dung Blynk dung dé diéu khién
cac thiét bi. Qua trinh ché tao va khao sat cho thay bo diéu khién hoat dong chinh
xac va 6n dinh.

3.6. Viét chwong trinh chay hé thong
#define BLYNK_PRINT Serial
#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "CnODIoyWjIWQFwT73fzhFNyKuiBB0kQo";

char ssid[] = "ngoc khanh";

char pass[] = "19980121sss";

WidgetLED LedConnect(V0);

BlynkTimer timer;

void blinkLedWidget()
{
if (LedConnect.getValue()) {
LedConnect.off();
}else {
LedConnect.on();
}
by



BLYNK WRITE(V2)

{
int pinValue = param.asint();
digitalWrite(D1,pinValue);

¥
BLYNK_WRITE(V3)

{
int pinValue = param.asint();
digitalWrite(D2,pinValue);

¥
BLYNK_WRITE(V4)

{
int pinValue = param.asint();
digitalWrite(D3,pinValue);

¥
BLYNK_WRITE(V5)

{

int pinValue = param.asint();

digitalWrite(D4,pinValue);

¥

void setup()

{



Serial.begin(9600);
Blynk.begin(auth, ssid, pass);

timer.setinterval(1000L, blinkLedWidget);

pinMode(D1,0UTPUT);
digitalWrite(D1,HIGH);
pinMode(D2,0UTPUT);
digitalWrite(D2,HIGH);
pinMode(D3,0UTPUT);
digitalWrite(D3,HIGH);
pinMode(D4,0UTPUT);
digitalWrite(D4,HIGH);

}

void loop()

{
Blynk.run();

timer.run();

¥



KET LUAN
4.1. Két luan

Sau thoi gian nghién ctru, thi cong thi d6 an tdt nghiép cua em véi dé tai
“Piéu khién va giam sat thiét bi dién qua mang internet” di hoan thién, dap tng
duoc nhitng yéu cau ban dau dit ra.

4.1.1. Uu diém

Mach diéu khién nho gon, hoat dong kha 6n dinh, thoi gian dap ung kha

nhanh.

Giao dién giam sat dé st dung, than thién nguoi dung.

Mo hinh hé thdng c6 do chinh x4c, tinh an toan va d& dang thao tic véi nguoi dung.
Phu hop cho céac hé théng dién trong phong hoc, ho gia dinh.

Nhin chung, mé hinh di hoat dong twong d6i 6n dinh, c6 thé 1am viéc lién tuc, dat
100% yéu cau dé ra ban dau

4.1.2. Khuyét diém

Tuy nhién, do su han ché vé kién thirc va thoi gian thuc hién, nguén tai liéu
tham khao chu yéu thong qua internet nén dé tai khong tranh khoi sai sot va con mot
sb han ché:

Hé théng phu thudc toc do truy cap mang Internet. Hoat dong cha yéu tai moi
truong c6 phu song wifi.mo hinh con mang tinh tugng trung. Kich thudc san pham
con tho, thiéu tinh thim my. S6 luong thiét bi con han ché. Gigi han vé thoi gian,
kién thic nén hé thong chua dugc t6i wu. Nhin chung hé thong diéu khién vé co ban
hoat dong tét.

Hé thng hién tai da dap ung duoc viée giam sat cac thiét bi. Trong qua trinh
thuc hién, em thay rang dé tai nay rat pho bién, c¢6 tinh tng dung rat cao trong nhiéu
dur an thyc té. Vi viy em dua ra mot s6 dé xuat nham cai tién va nang cap hé thong:
Giam sat noi diéu khién bang camera, canh bao chéng trom, bao chay. Diéu chinh
d6 sang dén, toc do quat, nhiét o diéu hoa, ...

Thiét 1ap hé thong diéu khién thiét bi tu dong nham ti wu hoa viéc st dung va tiét

Kiém dién nang.
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Sach tham khao

1.
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Lap trinh diéu khién véi Arduino — Pham Quang Huy & Lé Canh Trung.
Nguyén Tat Bao Thién, Pham Quang Huy , Lap trinh IoT véi Arduino
ESP8266, Nha xuat ban Thanh Nién.

Nguyén Dinh Pha — Nguyén Trudng Duy, Gido trinh K§¥ thuat s6, Nha xuat
ban DH Quéc gia Tp. H6 Chi Minh.
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https://esp8266.vn/
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http://kdientu.duytan.edu.vn/media/49635/tt002-dieu-khien-thiet-bi-qua-
internet.pdf
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