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LOI NOI PAU
CoOng nghé¢ Internet van vat 10T dang ngay cang dugc tng dung rong réi trong
moi mat cua cudc séng. IoT ciing dang 1a dong luc phat trién cho cac linh vuc khac
nhu diéu khién, giam sét thiét bi, hé thong tir xa qua Internet, vi du nhu do ludng, canh
bao va diéu khién hé thdng giam sat cac thdng sb cua moéi trudng. Véi 1y do d6 em lya
chon dé tai ‘Nghién cuu, thiét ké hé théng do va giam sat ndng d6 chat doc — hai trong

khdng khi ttng dung cng nghé Internet van vat ¢ 1am d6 &n tét nghiép caa minh.

Trong qué trinh thyc hién d6 &4n em dd duoc thiy Poan Hitu Chic tan tinh
huéng dan. Em chan thanh cam on nhitng chi bao huéng dan cua thay. Do kién thirc
va thoi gian 1am d6 4n c6 han nén khéng tranh con céc thiéu sot em rat mong céc thay
Vva cé4c ban gop y dé ban do an dugc hoan thién hon.

Em xin chan thanh cam on !

Hai Phong, ngay  thang nam 2023

Sinh vién thuc hién

Kim Van Dinh



CHUONG 1. TONG QUAN VE INTERNET VAN VAT
1.1. GIOI THIEU VE INTERNET VAN VAT
1.1.1. Gié6i thiéu vé Internet of Things (10T)

Khi nhu cau phét trién cac ang dung lién quan dén Internet ngay cang cao. Va
loT (Internet of things) 1a mot cdng nghé quan trong ma tat ca cac thiét bi cd thé két
ndi véi nhau . Viéc két ndi thi c6 thé thuc hién qua Wi-Fi, mang vién thong bing rong
(3G, 4G), Bluetooth, ZigBee, hdng ngoai...Vé co ban, 10T 1a mot hé théng mang ludi
ma trong d6 tat ca c4c thiét bi, ddi tugng dugc két ndi Internet théng qua thiét bi mang
(network devices) hoic cac bo dinh tuyén (routers). IoT cho phép cac di twong duoc
diéu khién tir xa dya trén hé théng mang hién tai. Cong nghé tién tién nay gitp giam

cdng strc van hanh cua con ngudi bang cach ty dong hoa viéc diéu khién céc thiét bi.

Hinh 1.1.Céc thanh phdn chinh trong mét hé théng 1oT.

- Thiét bj: Mdi thiét bi s& bao gdm mdt hodc nhiéu cam bién dé phat hién céc thong
s6 cta Gmg dung va gtri chiing dén Platform.
- 10T — Platform:
e Nén tang nay la mot ph?ln mém duoc luu trit truc tuyén con dugc goi la dién
toan dam may, cac thiét bi duoc két ndi voi nhau théng qua no.
e Nén tang nay thu thap dir lidu tir thiét bi, toan bo dir liéu dugc phan tich, xir 1y,
phat hién néu c6 15i phat sinh trong qua trinh hé thong van hanh.
- Két ndi Internet: D¢ giao tiép duoc trong IoT, két ndi Internet ciia cac thiét bi la
mot didu bat budc. Wifi 1a mot trong nhitng phwong thirc két néi Internet pho bién.
- Ung dung: Ung dung 14 giao dién dé nguoi dung diéu khién.
1.1.2. Lich si hinh thanh



Khai niém vé mot mang ludi thiét bi duoc két ndi véi nhau di duoc thao luan
vao dau nam 1982, v6i mot may ban hang tu dong Coke duoc thuc hién ¢ Pai hoc
Carnegie Mellon tro thanh thiét bi két ndi Internet dau tién trén thé gii. Thuat ngir
“Internet of things” duoc str dung lan dau tién bai Kevin Ashton viao nim 1999. Sau

d6 ToT trai qua nhiéu giai doan va c6 budc phat trién nhay vot cho dén ngay nay.
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Dk hé thdng giat/sdy cdng cong Vé sinh bénh vién Cacdich vu khan
Giam sat nang lvong Van chuyén hang héa Quan ly chat thai
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bo,....

Hinh 1.2. Lich si hinh thanh

» Nha théng minh (Smart Home)

Bat cir khi ndo ching ta nghi vé cac hé théng 10T, ang dung quan trong, hiéu
qua va noi bat nhat duoc nhac dén chinh 1a Smart Home — ung dung 10T xép hang
cao nhat trén tit ca cac kénh. Hién nay do nhu cidu muén duoc so hitu cin ho thdng
minh cua ngudi dung ngay cang cao nén nha théng minh la mot trong nhirng tng
dung dugc nhiéu nguoi quan tam .

Mot ngdi nha c6 thé gitp ban quan ly cac thiét bi dién théng minh diéu khién tur

xa, thong qua internet hoac céac thiét bi dién tir ban dang s dung nhu laptop, dién
thoai,... Ban s& c6 duoc su nghi ngoi thoai mai véi smarthome. Ban khong phai mat
nhiéu thoi gian va cong stc dé di 1én di xudng bat tat dién, diéu hoa, hay khong phai
di ra di vao dé mo rém cira, mo cira nha, cong... Tat ca c6 thé tu dong thdng qua hé
théng cam ¢ng va hé thong tu dong. Bén canh dé, ban con c6 thé kiém soat ngdi nha

ctia minh véi hé théng an ninh ty déng, hé théng giam sat tir xa,. ..


http://arkos.vn/thiet-bi-nha-thong-minh-47.html

Hinh 1.3. Nha théng minh (Smart Home)
» Giao théng thong minh

An toan 13 diéu dau tién khi nghi dén tac dong cua IoT ddi véi giao thdng van
tai. Y twong dua ra 1a cac phuong tién c6 kha ning lién lac véi nhau bang cach sirdung
dir liéu da duogc phan tich dé c6 thé giam dang ké cac su ¢ tai nan xay ra khi tham gia
giao thdng. Sir dung cam bién, cac phuong tién nhu 6 t6, xe buyt dwoc canh bao nguy
co tiém an trén duong, hodc tham chi 14 tinh trang Un tic giao thdng & mot sé tuyén
duong.

Dich vu van chuyén hang hoéa ciing dugc wng dung tir cong nghé nay. Cong
nghé quan 1y lich trinh van chuyén, ti wu héa cac tuyén giao hang, muc tiéu thy nhién
lieu ciia phuong tién, giam sét toc do cua tai xé giao hang tuan tha quy dinh an toan
nham mang lai nhitng lgi ich vé kinh té va sy hai long caa khach hang.

> Y té thong minh

loT ¢6 céc ing dung khac nhau trong chim soc sic khoe, tir cac thiét bi giam sét tir
xa dén cac b cam ung tién tién va thong minh dé tich hop thiét bi. N6 c6 tiém ning dé cai
thién c&ch thirc cac bac si cham soc va gitr cho bénh nhan an toan va khoe manh.

Miéng dan theo ddi sirc khoe cho bénh nhan: ban khéng can dén bac si, nhirng
thong s6 vé nhip tim, huyét ap, déu duoc thu thap tir xa dugc phan tich sau d6 chuan
doan dé dua ra tinh trang stc khoe hién tai cua bénh nhan va cé thé dy doan nguy co

méc bénh nham c6 bién phap phong ngira kip thoi.



Hinh 1.4. M6 hinh cham soc suc khoe
» Nong nghiép (Smart Farming)

M6 hinh nha kin 1a mét trong nhiing tng dung dién hinh cia céng nghé loT
duoc ap dung trong linh vuc néng nghiép. Va ¢ nudc ta da dugc ap dung rong rdi. Bén
trong hé thong nay cy trong hoan toan cach ly véi diéu kién thoi tiét bén ngoai, viéc
diéu khién nhiét 4o, ¢6 4m, 4nh sang déu ty dong hoa. Pong thoi theo ddi dugc tinh
trang phat trién cua cay trong, xac dinh thoi gian thu hoach, giam thiéu ti da cong

suat ngudi lao dong.

Y o\
Hinh 1.5. Néng nghi¢p (Smart Farming).

> Thanh pho théng minh (Smart City)
C6 thé xem day 1a tap hop cua tat ca ang dung caa loT vao mot hé théng lon.

Mot giai phap da va dang duoc nhiéu québc gia trén thé gidi &p dung & cac thanh phé



I6n nham giai quyét nhitng van dé cap bach nhu tinh trang Ket xe, gia ting dan sd, &
nhiém moi truong, ngap lut, ...
Moi thtr trong thanh phé thong minh nay dugc két ndi, dit lidu s& dugc giam sat

boi mot loat cac may tinh ma khéng can bat ky su twong tic nao cia con nguoi.

|

Hinh 1.6. M6 hinh thanh phé théng minh.

1.2 CONG NGHE ETHERNET
1.2.1. Giéi thi¢u

Ngay nay, Ethernet da tré thanh céng nghé mang cuc bo duoc su dung rong rai.
Sau 30 nam ra doi, cdng nghé Ethernet van dang duoc tiép tuc phat trién nhitng kha
ning mai dap ng nhitng nhu cau mai va tro thanh cdng nghé mang phé bién va tién
dung.
Ngay 22 thang 5 nam 1973, Robert Metcalfe thuoc Trung tdm Nghién cau Palto
Alto cia hdng Xerox — PARC, bang California, da dua ra ¥ tuong hé thong két ndi
mang may tinh cho phép cac may tinh cé thé truyén dit liéu v6i nhau va véi may in
lazer. Luc ndy, cac hé thong tinh toan lén déu duoc thiét ké dua trén cac may tinh
trung tam dit tién (mainframe). Diém khac biét I6n ma Ethernet mang lai 1a cac may
tinh c6 thé trao ddi thdng tin truc tiép véi nhau ma khong can qua may tinh trung am.
M6 hinh méi nay lam thay d6i thé gisi céng nghé truyén thdng. Chuan Ethernet
10Mbps dau tién duoc xuat ban nim 1980 boi su phdi hop phét trién cua 3 hing
DEC, Intel va Xerox. Chuan nay c6 tén DIX Ethernet ( 1ay tén theo 3 chit cai dau cua
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tén cac hang). Uy ban 802.3 cua IEEE di 1y DIX Ethernet 1am nén tang dé phat trién.
Niam 1985, chuan 802.3 dau tién di ra doi véi tén IEEE 802.3 Carrier Sense
Multiple Access with Collition Detection (CSMA/CD) Access Method vesus
Physical Layer Specification. Mic du khéng st dung tén Ethernet nhung hau hét
moi ngudi déu hiéu d6 1a chuan cua cdng nghé Ethernet. Ngay nay chuan IEEE 802.3
la chuan chinh thac cua Ethernet. IEEE d4 phat trién chuan Ethernet trén nhiéu cong
nghé truyén dan khéac nhau vi thé cé nhiéu loai mang Ethernet.
1.2.2. Cac dac tinh chung ctia Ethernet

a. CAu tric khung tin Ethernet

Céc chuan Ethernet déu hoat dong ¢ tang Data Link trong mé hinh 7 16p OSI vi
thé don vi dir lieu ma cac tram trao d6i véi nhau 1a cac khung (frame). Cau tric

khung Ethernet nhu sau:

]
Praamblz SFD D& SA Length| LLC Duréq:ad FCS
7 byles 1 byl i bites & bytes 2byles| 3byles |  43—1407 byles 4bytes

Iy
aF

Hinh 1.7. Cau tric khung tin Ethernet.

Céc truong quan trong trong phan mao dau s& dugc mo ta dudi day:

Preamble: trudng nay danh dau sy xuat hién caa khung bit, né luén mang gia
tri 10101010. Tir nhém bit ndy, phia nhan c6 thé tao ra xung déng hd 10Mhz.

SFD (start frame delimiter): truong nay mai thuc sy xac dinh sy bat dau cua 1
khung. NO lubn mang gia tri 10101011.

Cac trueong Destination va Source: mang dia chi vat ly cua cac tram nhan va
gui khung, xac dinh khung dugc gui tir dau va s€ dugc guri toi dau.

LEN: gia tri cua truong néi 1én do 16n cua phan dir liu ma khung mang
theo.

FCS mang CRC (cyclic redundancy checksum): phia gui s€ tinh toan
truong nay trude khi truyén khung. Phia nhan tinh toan lai CRC nay theo cach tuong
tu. Néu hai két qua trung nhau, khung duoc xem la nhan dang, nguoc lai khung coi
nhu 13 16i va bi loai bo.

b. Céu tric dia chi Ethernet

MJi giao tiép mang Ethernet duoc dinh danh duy nhét boi 48 bit dia chi (6
octet). Pay 1a dia chi duoc an dinh khi san xuét thiét bi, goi 1a dia chi MAC (Media
Access Control Address ).



Dia chi MAC duoc biéu dién bai céc chit s6 hexa ( hé co sb 16 ). Vi du :
00:60:97:8F:4F:86 hoac 00-60-97-8F-4F-86. Khuén dang dia chi MAC duoc chia lam
2 phan:

- 3 octet dau xac dinh hang san xuét, chiu sy quan ly caa té chic IEEE.

- 3 octet sau do nha san xuét an dijnh.

Két hop ta s& c6 mot dia chi MAC duy nhéat cho mét giao tiép mang Ethernet.
Pia chi MAC dugc st dung lam dia chi ngudn va dia chi dich trong khung Ethernet.
c. Cac loai khung Ethernet

Céc khung unicast. Gia st tram 1 can truyén khung t6i tram 2

N

[ — . . . . L)

] ]
E’,@:Hi‘*’ﬁ—/@;

00-60-08- 00-60-08-
83-DB-C1 93-AB-12

Ethernet Frame Header

Destination Addrewl Source Address | K-«
00-60-08-93-AB-12 | 00-60-08-83-DB-C1 r'| L_'u

Hinh 1.8. Cac khung unicast.

Khung Ethernet do tram 1 tao ra c6 dia chi:

MAC nguon: 00-60-08-93-DB-C1

MAC dich: 00-60-08-93-AB-12

Pay 1a khung unicast. Khung nay duoc truyén téi mot tram xac dinh.

+ T4t ca cic tram trong phan doan mang trén s& déu nhan dugc khung nay
nhung:

+ Chi c6 tram 2 thiy dia chi MAC dich cua khung tring véi dia chi MAC cua
giao tiép mang ciia minh nén tiép tuc xir ly cac thdng tin khac trong khung.

+ Cac tram khac sau khi so sanh dia chi s& bo qua khong tiép tuc xir Iy khung

Céac khung broadcast
Cac khung broadcast c6 dia chi MAC dich la FF-FF-FF-FF-FF-FF ( 48 bit 1).

Khi nhan dwoc cac khung nay, mac du khong tring véi dia chi MAC cua giao tiép
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mang cua minh nhung cc tram déu phai nhan khung va tiép tuc xt ly. Giao thirc ARP
sir dung cac khung broadcast ndy dé tim dia chi MAC twong ¢ng véi mot dia chi IP
cho truac.

Mot sé giao thie dinh tuyén ciing st dung cac khung broadcast dé cac router
trao doi bang dinh tuyén.

Céac khung multicast

Tram ngudn gui khung téi mot sé tram nhat dinh chir khong phai 12 tat ca. Dia
chi MAC dich cua khung la dia chi dac biét ma chi cac tram trong cung nhém méi
chap nhan cac khung gui t6i dia chi ndy. Note: Dia chi MAC ngudn cua khung ludn 1a
dia chi MAC cua giao tiép mang tao ra khung. Trong khi d6 dia chi MAC dich cua
khung thi phu thugc vao mot trong ba loai khung néu trén.

1.2.3. Hoat dong cia Ethernet

Phuong thtc diéu khién truy nhap CSMA/CD quy dinh hoat dong cua hé
théng Ethernet. Mot s6 khai niém co ban lién quan dén qué trinh truyén khung
Ethernet:

Khi tin hiéu dang duoc truyén trén kénh truyén, kénh truyén lic nay ban va
ta goi trang thai nay la cé song mang — carrier.

Khi dudng truyén réi: khéng c6 séng mang — absence carrier.

Néu hai tram cung truyén khung dong thoi thi ching s& phat hién ra sy xung
dot va phai thyc hién lai qua trinh truyén khung.

Khoang thoi gian dé mot giao tiép mang khéi phuc lai sau mdi 1an nhan
khung dugc goi 1a khoang tréng lién khung ( interframe gap) — ky hiéu IFG. Gi4 tri
cua IFG bang 96 lan thoi gian cua mot bit. Ethernet 10Mb/s: IFG = 9,6 us
Ethernet 100Mb/s: IFG = 960 ns Ethernet 1000Mb/s: IFG = 96 ns

Cach thtrc truyén khung va phét hién xung dot dién ra nhu sau:

1. Khi phét hién duong truyén rdi, may tram s& doi thém mot khoang thoi
gian bang IFG, sau d6 no thuc hién ngay viéc truyén khung. Néu truyén nhiéu khung
thi gitra cac khung phai cach nhau khoang IFG.

2. Trong trudng hop duong truyén ban, may tram sé tiép tuc ling nghe dudng
truyén cho dén khi duong truyén rdi thi thuc hién lai 1.

3. Truong hop khi qué trinh truyén khung dang dién ra thi may tram phat hién

thiy su xung dot, may tram s& phai tiép tuc truyén 32 bit di liéu. Néu sy xung dot
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dugc phat hién ngay khi méi bat dau truyén khung thi may tram s& phai truyén hét
truong preamble va thém 32 bit nita , viéc truyén ndt cac bit nay (ta xem nhu 13 céc
bit bao hiéu tic nghén) dam bao tin hiéu sé& ton tai trén duong truyén du 1au cho phép
cac tram kh&c ( trong céc tram gay ra xung dot) nhan ra dugc sy xung dot va xu ly :

- Sau khi truyén hét cac bit bao hiéu tic nghén, may tram s& doi trong mot
khoang thoi gian ngau nhién hy vong sau d6 s& khong gap xung dot va thuc hién lai
viéc truyén khung nhu budc 1.

- Trong lan truyén khung tiép theo ndy ma van gip xung dot, may tram budc
phai doi thém Ian nira véi khoang thoi gian ngau nhién nhung dai hon.

4. Khi mét tram truyén thanh cong 512 bit (khong tinh truong preamble), ta
xem nhu kénh truyén da bi chiém. Piéu nay ciing c6 nghia 13 khong thé c6 xung dot
xay ra ntra. Khoang thoi gian tng voi thoi gian cta 512 bit dugc goi la slotTime.
Pay 1a tham s quan trong quyét dinh nhiéu toi viéc thiét ké. Do ban chat cing chia sé
kénh truyén, tai mot thoi diém chi c6 mot tram duoc phép truyén khung. Cang co
nhiéu tram trong phan doan mang thi sy xung d6t cang xay ra nhiéu, khi d6 téc do
truyén bi giam xuéng.

Su xung dot la hién tugng xay ra binh thuong trong hoat dong cua mang
Ethernet ( tir xung dot dé gay hiéu nham 1a mang bi su ¢ hay la hoat dong sai, hong
hoc).

Khai niém slot Time

Trong vi dy nay, tram 1 va tram 2 duoc xem nhu hai tram & hai phia xa nhat
ciia mang. Tram 1 truyén khung toi tram 2, ngay trudc khi khung nay toi tram 2, tram
2 ciing quyét dinh truyén khung (vi nd thay duong truyén rdi).

Pé mang Ethernet hoat dong ding, méi may tram phai phét hién va théng bao
s xung dot téi tram xa nhat trong mang trudc khi mot tram ngudn hoan thanh viéc
truyén khung.

Khung Ethernet kich ¢& nhé nhat la 512 bit (64 octet), do d6 khoang thoi gian
nho nhat dé phét hién va thong bao xung dot 1a 512 1an thai gian mét bit.

Ethernet 10Mb/s : slot Time = 51,2 us

Ethernet 100Mb/s : slot Time = 5,12 us

Ethernet 1000Mb/s : slot Time =512 ns
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Truong hop vi pham thoi gian slotTime, mang Ethernet sé hoat dong khong
dung nira. Mdi lan truyén khung, may tram s& luu khung can truyén trong bo dém
cho dn khi nod truyén thanh cong. Gia st mang khoéng dép tGng dung tham sb
slotTime. Tram 1 truyén 512 bit thanh céng khong hé bi xung dot, luc nay khung
dugc xem 14 truyén thanh cong va bi xo& khoi bo dém. Do sy phat hién xung dot bi
tr&, tram 1 IGc ndy mudn truyén lai khung ciing khéng dugc nita vi khung di bi xo0a
khoi bo dém rdi. Mang sé& khong hoat dong ding.

Mot mang Ethernet dwgc thiét ké dung phai thoa man diéu kién sau:
“ Thoi gian tré tong cong Ion nhit dé truyén khung Ethernet tir tram nay téi
tram khéac trén mang phai nhé hon mét nira slotTime”.

Thoi gian tré tong cong ndi toi & day bao gdm tré qua cac thanh phan truyén
khung: tré truyén tin hiéu trén cap néi, tré qua bo repeater. Thoi gian tré cua ting
thanh phan phu thudc vao dac tinh riéng cia ching. Cac nha san xuat thiét bi ghi ro
va khi thiét ké can lya chon va tinh toan dé thoa mén diéu kién hoat dong dung cua

mang Ethernet.

- 25.6 us -

Hinh 1.9. Hai tram phia xa nhat mang Ethernet.

1.2.4. Cac loai mang Ethernet

IEEE d3 phat trién chuan Ethernet trén nhiéu céng nghé truyén din khac nhau
vi thé c6 nhiéu loai mang Ethernet. Mdi loai mang duoc mé ta dua theo ba yéu td:
tdc d6, phuong thire tin hiéu sir dung va dic tinh dudng truyén vat 1y.

a. Cac hé thong Ethernet 10Mb/s :

10Base5. Pay Ia tiéu chuan Ethernet dau tién, dua trén cap déng truc loai
day. Tdc do dat duogc 10 Mb/s, sir dung bang tan co sO, chiéu dai cap tdi da cho 1

phan doan mang la 500m.
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10Base2. C6 tén khac 13 “thin Ethernet” , dwa trén hé thong cap ddng truc
mong voi toc d6 10 Mb/s, chidu dai cap toi da ciia phan doan 1a 185 m (IEEE lam
tron thanh 200m).

10BaseT. Chit T 1a viét tit ciia “twisted”: cap xodn cdp. 10BaseT hoat dong
tdc d6 10 Mb/s dua trén hé théng cap X04n cap Cat 3 tr¢o 1én.

10BaseF. F 1a viét tit cua Fiber Optic (soi quang). Pay 1a chuin Ethernet
dung cho s¢1 quang hoat dong & tdc d6 10 Mb/s , ra doi nim 1993.

b. Cac hé thong Ethernet 100 Mb/s — Ethernet cao toc (Fast Ethernet )

100BaseT. Chuén Ethernet hoat dong voi tbc d6 100 Mb/s trén ca cép X04n
cip lan cap soi quang.

100BaseX. Chit X noi 1én dic tinh ma hoéa duong truyén ctia hé thdng nay
(st dung phuong phiap ma hoa 4B/5B cua chuan FDDI). Bao gom 2 chuéin
100BaseFX va 100BaseTX

- 100BaseFX. Toc do 100Mb/s, st dung cap soi quang da mode.

- 100BaseTX. Toc dd 100Mb/s, sir dung cap xoan cip.

100BaseT2 va 100BaseT4. Cac chuin nay st dung 2 cip va 4 cip cap xoin
cap Cat 3 trd 1én tuy nhién hién nay hai chuan nay it duoc sir dung.

c. Cac hé thong Giga Ethernet

1000BaseX. Chit X ndi 1én dic tinh ma hoa duong truyén ( chuin ndy dua
trén kiéu ma hoa 8B/10B dung trong hé thong két ndi téc do cao Fibre Channel duoc
phat trién bai ANSI). Chuin 1000BaseX gom 3 loai:

- 1000Base-SX: toc d6 1000 Mb/s, sir dung soi quang v4i song ngan.

- 1000Base-LX: tdc dd 1000 Mb/s, sit dung s¢1 quang véi song dai.

- 1000Base-CX: toc d6 1000 Mb/s, sir dung cap dong.

1000BaseT. Hoat dong & tde do Giga bit, bang tan co s& trén cap X04n cap
Cat 5 trd 1én. Sir dung kiéu ma hod dudng truyén riéng dé dat dugc toc do cao trén
loai cap nay.
1.3. Arduino Mega 2560

Arduino Mega2560 la mot hé théng st dung vi diéu khién ATmega2560.

Hé théng bao gom:
- 54 chan digital (15 c6 thé duoc sir dung nhu cac chain PWM)

- 16 dau vao analog,
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- UARTS (cong ndi tiép phan cang),
- thach anh 16 MHz,
- cong két ndi USB,
- jack cam dién,
- 1dauICSP,
- 1 nat reset.
NG chira tit ca moi thir can thiét dé hd trg cac vi diéu khién.

Arduino Mega2560 khac véi tat ca cac vi xu 1y trudc gio vi khdng sir dung
FTDI chip diéu khién chuyén tin hiéu tir USB dé xu ly. Thay vao d6, nd st dung
ATmegal6U2 lap trinh nhu 1a mot céng cu chuyén ddi tin hiéu tir USB. Nhu vay cac
kit nay s& dugc lap trinh va nap truc tiép qua cac cong USB. Ngoai ra, Arduino
Mega2560 co ban van gidng Arduino Uno R3, chi khac sé lwong chan va cé nhiéu
tinh nang manh mé& hon, nén van c6 thé lap trinh cho vi diéu khién nay bang chuong
trinh 1ap trinh cho Arduino Uno R3[2,3,8].

So do chi tiét chan vao/ra cua hé thong Arduino Mega 2560 nhu hinh 1.10 va
1.11 duéi day.

MADE
INITALY

_ne
o

WWW.ARDUINO.CC

ARDUIN

PRI TYPING

X LR L E E EE EEEEE )
ARDUINO --

PO0DocodecerORRORDNDY

Hinh 1.10. Mdt trweéc va sau cia Arduino Mega 2560 thyc té.
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Hinh 1.11. B4 tri chan vao/ra Arduino Mega 2560 thuc té.
Bang 1.1. Thong sé ki thuit cia Arduino Mega 2560

Vi diéu khién ATmega2560
bién ap hoat dong 5V
Dién 4p vao (dé nghi) 7V-15V
bién ap vao (giai han) 6V-20V
Cuong do dong dién trén moi 3.3V pin 50 mA
Cuong do dong dién trén moi 1/0 pin 20 mA
Flash Memory 256 KB
SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 Hz

1.4. Gidi thiéu vé ESP8266 NodeMCU

Kit ESP8266 la kit phat trién dya trén nén chip Wifi SoC ESP8266 voi thiét ké
dé dang sta dung vi tich hop san mach nap sir dung chip CP2102 trén borad. Bén
trong ESP8266 c6 sin mot 16i vi sir Iy vi thé ban co thé truc tiép lap trinh cho
ESP8266 ma khong can thém bat ki con vi st Iy nao nira.

Hién tai c6 hai ngdn ngir c6 thé Iap trinh cho ESP8266, sir dung truc tiép phan
mém IDE cua Arduino dé lap trinh véi bo thu vién riéng hoic sir dung phan mém node
MCU va la dong chip tich hop Wi-Fi 2.4Ghz ¢ thé lap trinh duogc, ré tién duoc san
Xuat bai mot céng ty ban dan Trung Qudc: Espressif Systems. Pugc phat hanh dau
tién vao thang 8 nam 2014, dong goi dua ra thi truong dang Module ESP-01.
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C6 kha ning két ndi Internet qua mang Wi-Fi mot cach nhanh chéng va st dung
rat it linh kién di kém. Véi gia ca c6 thé noi l1a rat ré so voi tinh nang va kha ning
ESP8266 c6 thé lam dugc. ESP8266 c6 mot cong ddng cac nha phat trién trén thé gidi
rat Ion, cung cap nhiéu Module Iap trinh m& mé gidp nhidu ngudi cé thé tiép can va
xay dung tng dung rat nhanh.

Hién nay tat ca cac dong chip ESP8266 trén thi truong déu mang nhan
ESP8266EX, la phién ban nang cap cua ESP8266, da c6 hon 14 phién ban ESP ra doi,
trong d6 pho bién nhat 1a ESP-12.

Hinh 1.12. Hinh dnh thyc té ciza Chip NODEMCU ESP8266
Cau tao caia NODEMCU ESP8266
Module ESP8266 c6 cac chan dung dé cap ngudn va thuc hién két néi.

Chirc ning ctia cac chan nhu sau: + VCC: 3.3V 1én dén 300Ma + GND: Chan Nbi dat .

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

+ Rx: Chan Rx cua giao thuc UART, két nbi dén chan Tx cua vi diéu khién. + RST:
chan reset, kéo xuéng 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 ndi mang wifi (co6 thé 1a st dung nhu diém truy cap va/hoic tram may cha
lwu trir mot, may cha web), két ndi internet dé Iy hoic tai 1&n dir liéu.

Module ESP-12 két hop véi firmware ESP8266 trén Arduino va thiét ké phan ciing
giao tiép tiéu chuan da tao nén NodeMCU, loai Kit phat trién ESP8266 phd bién nhat
trong thoi diém hién tai. V&i cach sir dung, két néi dé dang, co thé Iap trinh, nap
chuong trinh truc tiép trén phan mém Arduino, d6ng thoi twong tich voi cac bo thu

vién Arduino san co.
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Hinh 1.13. Hinh dnk so do chan két néi ESP8266

Tinh ndng cia NODEMCU ESP8266

> Théng s6 ki thuat:

1.5.

IC 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 mic 3.3VDC

Tich hop Led bao trang thai, nat Reset, Flash.

Tuong thich hoan toan véi trinh bién dich Arduino.
Kich thudc: 25 x 50 mm

Arduino Ethernet Shield

Arduino Ethernet W5100 cua hdng PNLAB st dung chip Wiznet W5100

ethernet. Module nay cho phép mot Board Arduino c6 thé két ndi Internet. Chip

Wiznet W5100 Ethernet cung cip mdt dia chi mang (IP) twong thich véi ca TCP
va UDP. N6 hd tro tbi da 4 thiét bi két ndi ddng thoi. Ethernet W5100 c6 thé tu

dong nhan IP tir router bang giao thiee DHCP. Ban khdng mat nhiéu thoi gian dé
thiét dat IP tinh cho Ethernet Shield.

Ethernet Shield hoan toan tuong thich véi Arduino Uno va Mega, giao

tiép voi Arduino qua giao thtcc SPI, chan digital 10 trén arduino dugc sir dung

dé xac dinh két ndi cho ethernet shield. Vi vay, ban khdng thé st dung port 10

khi cim Ethernet Shield vao Arduino.
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IC diéu khién W5100 trén Arduino Ethernet Shield c6 thé thuc hién
truyén ditr liéu thong qua 2 giao thirc 1a TCP va UDP. S6 duong truyén dir lidu
song song tdi da 1a 4, kha ning truyén song song cung lac 4 ludng dir liéu giap
board c6 kha ning nhan dir liéu tir internet v6i ti 1¢ 18i thap hon (nguyén nhan
thuong 1a do mat dir liéu trén dudng truyén hoic do thoi gian truyén vuot qua
gidi han - time out).

Ngoai ra trén Ethernet Shield con c6 Module doc/ghi dir liéu vao theé
MicroSD str dung chan digital 4 ¢é xac dinh két ndi.

Thong s6 ky thuit

- Chip st dung: Wiznet W5100 Ethernet v4i bo dém 16K

- Hang san xuat: PNLAB

- Pién ap hoat dong: 5VDC (Ngudn céap tir Arduino)

- Tbc do két ndi: 10 - 100 Mb

- Giao tiép: SPI
Str dung cac trinh diéu khién Ethernet chuan Arduino
HG tro thé TF 1én dén 16GB

HG trg jack Ethernet chuan RJ45 két ndi mang

Kich thudc: 7cm x 5.4cm x 2.4cm

Hinh 1.14. Hinh anh Arduino Ethernet Shield
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CHUONG 2. GIOI THIEU CAC CAM BIEN

2.1. Bién d6i ADC

ADC la tir viét tat cua Analog to Digital Converter hay bo chuyén doi
analog sang ky thuat s6 1a mot mach chuyén doi gia tri dién ap lién tuc (analog)
sang gia tri nhi phan (ky thuat s6) ma thiét bi k¥ thuat s6 cé thé hiéu duoc sau d6
c6 thé duoc str dung dé tinh toan ky thuat s6. Mach ADC nay c6 thé 1a vi mach
ADC hoic duoc nhing vao mot bo vi diéu khién.

2.1.1. Nguyén ly hoat dgng caa ADC

a. ADC dang flash (Flash ADC)

Flash ADC la dang don gian nhat, thuc hién bang day dién tro phan ap va
cac comparator dién ap. N6 1a minh hoa nhap dé cho hoat dong caa ADC. Trong
hinh v& 1a ADC 16 muc "khéng am", thyc hién bang 15 comparator. Két qua so
dugc mach 1ap ma Encoder tiép nhan va chuyén sang ma nhi phén, trong truong
hop nay 1a 4 bit. Nhip 1ay mau do phan nhan ma tu quyét dinh, va cd thé dat rat
cao. Thay cho Bac s hoa phai dung muc s6 hoa (néu sé muc khong tring vao
s6 2M).

Vdd

8-line to | )
3-line | | Binary
priority |- Output

encoder

Hinh 2.1. CAu tric ADC flash 8 bit.
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b. ADC xap xi lién tiép

Bo chuyén ddi lién tiép - xap xi (Successive Approximation Convetr-
SAC) la mot trong nhiing loai ADC théng dung nhat. SAC ¢ so d6 phuc tap
hon nhiéu so véi ADC dang séng bac thang. Ngoai ra SAC con c6 gia tri tc cd
dinh, khéng phu thudc vao gia tri cua dau vao tuong ty. Hinh 2.2 1a mot cau
hinh co ban cia SAC, twong tu cAu hinh cia ADC dang song bac tang. Tuy
nhien ADC khéng s dung bd dém cung cap dau vao cho DAC ma
thay vao d¢ 1a thanh ghi. Logic diéu khién stra doi noi dung luu trén thanh ghi
theo tung bit mot cho dén khi dir liéu ¢ thanh ghi bién thanh gia tri sé twong

duong Vv6i dau vao tuong ty VA trong pham vi d6 phan giai cia bo chuyén doi.

N X ]
ZOWP ung nrp
_‘_
V axc T
y—
L 4
Logic diéu [¥* START
khi€n —» HOC
F vy L 4
Thanh ghi
diéu khién
WER LSB
YYYyY 4
DAC

Hinh 2.2. C4u trac ADC xdp xi lién tiép.
c. ADC Sigma-Delta
Bd ADC nay c6 1& 14 chinh x&c nhat. N6 bao gdm mot bo so sanh, mot bo
DAC flash don gian va mét thanh ghi bo nhé. Thiét bi ban dau gia dinh tat ca
c4c bit trong thanh ghi ngoai trir bit c6 y nghia cao nhat (1a mot) 1a sé 0. Sau d6
thanh ghi nay s& gui né dén DAC chuyén n6 thanh dién 4p analog, duoc so sanh

véi dau vao théng qua bd so sanh. Néu dién ap dau vao cao hon dién 4p DAC,
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thi MSB van 1a mot. Qua trinh nay 1ip lai cho dén khi tat ca cac bit c6 duoc dat
thanh khéng hoic maot, noi cach khac cho dén khi gia tri thanh ghi bang dién é&p
dau vao. ADC nay la mét trong nhitng ADC thudng dugc st dung nhat khi can
d6 chinh xac va téc do khong qua giéi han, vi du nhu trong vi diéu khién ADC
loai SA c6 thé d& dang dat dugc thoi gian chuyén ddi vai micro giay.

2.1.2. Céc thong s6 cia ADC

a. Po phan giai cia ADC

Trong ADC dang song bac thang cé nhiéu yéu té anh huong dén sai sd
ctia qué trinh chuyén doi nhu: kich ¢& bac thang, tic d6 phan giai cia DAC cai
trong don vi nhé nhat. Néu giam kich ¢ bac thang ta c6 thé han ché bét sai s6
nhung ludn cd khoang cach chénh léch gitta dai luong thuc té va va gia tri gan
cho né. Pay goi la sai s6 luong tir.

Ciing nhu trong ADC, d6 chinh xac khéng anh huéng dén do phan giai
nhung lai tly thudc vao d6 chinh xac cua linh kién trong mach nhu: bo so sanh,
dién tré chinh xéac va chuyén mach dong caa DAC, ngudn dién quy chiéu,...
Muc sai s6 = 0.01% gid tri cuc dai (day thang) cho biét két qua ra tir ADC c6 thé
sai biét mot khoang nhu thé, do cac linh kién khong 1y tuong.

b. Toc dd lay miu

S6 lwgng chuyén d6i tir analog sang ki thuat s6 ma bd chuyén doi c6 thé
thuc hién mdi gidy duoc goi 1a tbe d6 mau. Vi du: mot bo ADC thyc su tét co
thé c6 toc d6 mau 1a 300M/ s. Pon vi nay dugc doc la megasamples trén giay,
nghia 12 mot triéu mau mdi gidy. Luu ¥ rang tién t6 Sl &p dung & day. Téc do lay
mau phu thudc hoan toan vao loai bo chuyén doi va do chinh xac can thiét. Néu
can doc rat chinh xac, ADC thudng danh nhiéu thoi gian hon dé xem xét tin hiéu
dau vao (thuong 1a 1y miu va gitr hoic dau vao tich hop) vanéu khéng can do
chinh xac cao thi nd cé thé doc rat nhanh.

c. Pién ap tham chiéu

Tat nhién, khdng c6 ADC nao la tuyét d6i, vi vay dién ap duoc anh xa toi
gia tri nhi phan 16n nhat duoc goi 1a dién ap tham chiéu. Vi du: trong b chuyén
d6i 10 bit voi 5V 1am dién &p tham chiéu, 1111111111 (tat ca cac bit mot, sé nhi
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phan 10 bit cao nhat c6 thé ) twong ung véi 5V va 0000000000 (sb thap nhat
twong ung véi 0V). Vi vay, mdi budc nhi phan 1én dai dién cho khoang 4,9mV,
vi 0 thé c6 1024 chir sb trong 10 bit. S6 do dién &p trén mdi bit nay duoc goi 1a
d6 phan giai cua ADC. Diéu gi s& xay ra néu dién ap thay doi dudi 4,9mV mdi
budc? N6 s& dit ADC vao ving chét, do d6 két qua chuyén ddi luén c6 mot 16i
nho. C6 ngan chan 13i ndy bang cach st dung ADC c6 d6 phan giai cao hon vi
du nhu bo ADC [én dén 24 bit, mac du tan s6 chuyén doi thap.

2.2. MODULE CAM BIEN KHI GA MQ2

Module cam bién khi ga MQ2 1a mot trong nhimg loai cam bién duogc s
dung dé nhan biét nhiéu loai khi nhu: Butan, Propane, Methane, Alcohol, khoéi
va khi gas. MQ2 14 cam bién c6 d6 nhay cao, thoi gian dap ung nhanh. Bo phan
cam nhan ciia cam bién khi MQ2 1a Sn02, ¢6 d6 dan dién thap trong khong khi
sach. Khi phat hién cac khi dé chay, do dan dién cta cam bién sé& ting khi nong
do khi tang.

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

Hinh 2.3. Cam bién khi gas MQ2
Thong s6 k¥ thuat :

> Ngudn cung cip: 4.5V dén 5V DC
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D0 nhay cao véi khi Propane, khéi va Butan
HJ tro dau ra analog va digital

Thoi gian dap tmg: <10s

Tré khang khi nong: 31Q + 3Q

Dong ti€u thu khi nong: < 180mA

Tich hop LED 40 dong trén modun

vV V V V V V V

Giao tiép don gian voi 4 chan VCC GND Analog va Digital. Nguoi ding
c6 thé lya chon viée str dung chi mot trong 2 chan analog va digital dé lay
dit liéu tir cam bién.
2.3. MODULE CAM BIEN KHIi GA MQ135

Cam bién MQ135 thudc dong cam bién ban dan, phan ti cam bién 1a mot
Oxit ¢6 tré khang cd thé thay d6i véi cac khi khac nhau & cac nong do khac
nhau. Thong thuong cam bién duoc mac ndi tiép vai mot bién trod RL dé thay
d6i do nhay nhu hinh 2.4,

(+)
C;
E )
o
Vln
Ve 0

4

r")

Hinh 2.4. So d6 nguyén ly cam bién MQ 135.
Trong qua trinh do, cam bién khi dugc dét ndng bang soi dot Ry véi dién
ap VH, khi cac khi can do tiép xdc véi cam bién né sé& lam thay doi gia tri dién
tré caa cam bién Rs dan toi su thay doi cua dién ap trén cam bién. Gia trj dién ap

Vre duoc doc boi vi diéu khién va duoc dung dé tinh toan ra nong do cua khi.
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Cam bién c6 @6 nhay khac nhau véi céc loai khi khac nhau va dugc thé hién
trén dudng cong dac tinh cua ting loai cam bién. Viéc quy doi gié tri dién ap tir
cam bién ra nong do khi can do dugc tinh toan thong qua d thi duong cong dic
tinh nay véi céc gié tri Rova Rs twong Gng véi mdi cam bién. Trén modul cam
bién MQ135, phan tir cam bién dugc mac néi tiép véi mot trg tai Ri, gi tri cua
RL duoc lua chon téi wu cho ting cam bién, véi cam bién MQ135 gia tri R duoc
khuyén céo 1a 10kQ. Gia tri duge do vé trén modul cam bién chinh 1a gié tri
ADC cua. Do RLméc ndi tiép vai cam bién nén:

Vs=Vref - VRL

Trong d6: Vs: Bién ap trén phan tr caa cam bién.

Vet : Dién ap cap cho cam bién.

VRL: Dién ap trén tro tai.

Theo dinh luat 6m ta co:

Vs/Rs = VRU/RL

Tu d6 tinh duoc:

R. = R, XV _ Ry X [vr'e,r' — Vi)
’ Ve Ve

L
Gié tri Roduoc tinh toan twong tu tai mot nong do cho truéce caa khi can do
(nong do dé hiéu chuan cam bién) trong méi truang khdng khi sach, khdng co su
hién dién caa cac loai khi khac. Nong do caa khi dugc tinh dua theo:
R R m
coox (45

0

Trong d6 m 1a d6 dbc cua dudng cong dic trung duoc tinh toan theo
cong thtc:

- logy, —logy,
log x, = log x,

Pic tinh ra cia MQ135 duoc cho trén hinh 2.5 (dic tinh caa nha san xuat
cung cap). Trong d6 (x1, y1), (X2, y2) 1a hai diém bat ki duoc lya chon trén mot
phan caa duong dic trung, nén can lya chon cac gia tri cua (x1, y1), (X2, y2) tur
cac phan twong (ng.
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Xova Yo la ndong do chat luong khi va gié tri Rs/Ro tai mot diém duoc chon
trén duong dac trung.
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Hinh 2.5. Pudng dic trung cua cam bién MQ 135.
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CHUONG 3. GIAM SAT NONG PQ KHI GAS QUA INTERNET

Trong chuong nay, em trinh bay mot s6 két qua thuc hién hé théng ding
cam bién do ndng d6 khi Gas MQ135 hay con goi 1a cam bién chat lwvgng khdng
khi két ndi véi Arduino sau do truyén tai cac thong sé do duoc qua hé thdng
Internet. Hé théng do va giam sat ndng d6 khi Gas duogc thiét ké dua trén y
tuong 1a st dung cam bién dé do ndéng do khi doc hai trong méi trudng. Néu
nong do khi doc hai vuot qua mac cho phép thi hé thong sé tu dong dua ra giai
phap cai thién chat lugng moi truong khong khi, vi du nhu trong do an lya chon
la khoi dong hé thdng quat thong gio dé lam thay doi khong khi ciia moi truong.
Hé thdng cam bién do néng do khi Gas M135 va diéu khién thiét bi tng dung
IoT dugc trinh bay mot céach chi tiét.

Hé thong hoat dong dwa trén su két hop cia Module Arduino Ethernet
Shield KIT Arduino 2560 va tng dung Blink 10T trén smartphone. Ung dung
Blink 10T ngoai chiric nang Iuu trit dit li¢u tir mach do guri 1€n con ¢o churc nang
hién thi giao dién diéu khién thiét bi, dix liéu vé ndng do khi Gas ra giao dién
ngudi dung.

Khi nhan duoc tin hiéu tir cam bién bao vé thi bo vi xur ly caa hé théng sé
xt ly tin hiéu va sau d6 truyén 18n sever blynk thong qua giao dién Ethernet.

Str dung hé thong gom Module Arduino Ethernet Shield, KIT Arduino
2560 guri tin hiéu vé app android ta cd thé truy cap vao hé thong dé diéu khién
thiét bi trong moi trudng khong khi can giam sét tir xa ¢ mang internet.

3.1. Thiét ké hé thong

Hé théng do ndng do khi doc hai va diéu khién thiét bi quat théng gi6 vé
co ban gdm ba thanh phan chinh 1a: Khéi cam bién MQ135, Khéi chap hanh
cho diéu khién thiét bi thong gi6 va khdi diéu khién trung tam. Ngoai ra con c6

thém céc khdi nhu ngudn nudi, hién thi,...
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| Khéi ngudn

A 4

Khbi - ~
dieu khien | ‘ Khoi cam
hé théng [ > Khéi ¢ > bién
thdng gid xw ly
trung tam |
Hién thi |1 |‘ »|  Newdiding

Hinh 3.1. So d6 khéi hé théng do nong d6 khi doc hai
3.2.  Cam bién MQ135 va Arduino
Cam bién nay thuong duoc dung trong cac thiét bi kiém tra chat luong
khéng khi bén trong cao oc, van phong, thich hop dé phat hien NH3, NOx,
Ancol, Benzen, khoi, CO2,...

Pen bao nguon
Dicu chinh d6 nhay

w—+5V

- GND

- Digital Output
-Analog Output

Pén bao tin hi¢u DO

Hinh 3.3. Mach cam bién MQ 135 do ndng d¢ khi doc hai.
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THONG SO KY THUAT

. Dién ap ngudn: <24VDC

o  Dién ap cua heater: 5V+£0.1 AC/DC

. Dién tro tai: thay ddi dugce (2kQ-47kQ)

. bién tré cua heater: 33Q+5%

. Cong suét tiéu thy cua heater: it hon 800mW

. Khoang phat hién: 10 — 300 ppm NH3, 10 — 1000 ppm Benzene, 10 — 300
Alcol

Kich thudce: 32mm*20mm

Cam bién c6 thé két ndi véi Kit Arduino qua 16i ra tin hiéu trong tu hoic tin

hiéu sb. Trong thiét ké nay em st dung két néi qua 16i ra twong tu dé st dung bod
bién d6i ADC cua mach Arduino.

So d6 dau ndi mach do va hién thi tai chd duoc dua ra trén hinh 3.4.

Hinh 3.4. So db hé thong do ndng do khi doc hai
hién thi két qua tai chd qua man LCD.

Hoat dong caa hé théng nhu sau: Tin hiéu thu dwgc tir cam bién duoc dua vao
chan A0 caa bo Mega 2560. Gi4 tric caa cam bién s& dugc hién thi trén man hinh
LCD néu can quan sét tai chd. Trong trudng hop nong do khi doc hai 1a khi GAS vuot
ngudng cho phép ( trong thiét ké dat gia tri ngudng 1a 200) thi bo xir ly trung tam ra
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tin hiéu diéu khién cho Relay chuyén ché do va cip nguén dién &p 220V AC cho hé
théng quat thong gid. Do d6 s& 1am méi lai méi trudng khong khi dang can kiém tra
giam sat. Khi chit lugng khong khi tét hon, ndng d6 khi doc hai giam di. Gi tri cam
bién thu dwoc nho hon ngudng khi bo xir ly trung tdm ra tin hiéu cho Relay chuyén
sang ché do ngat va nhu vay hé thdng thdng gié nging hoat dong. Hé théng hoat dong
hoan toan ty dong theo chuong trinh dugc nap cho Arduino Mega 2560.

3.3. Giam sat d Am qua Internet

Trong d6 &n nay em sé& sir dung Arduino Ethernet W5100 dé thuc hién mot
ing dung vé do tin hiéu tir cam bién sau d6 truyén tin hiéu tu dong vé ngudi giam sat
qua hé thong mang Internet. C6 thé coi d6 1a mot hé théng 10T don gian.

Y&u cau cia ngudi dung 1 do dugc nong do khi doc hai thi thuc hién lénh cho
bat ty dong hé thong thdng gid. Khi chit lugng khong khi méi trudng tré nén tét hon,
nong do khi doc hai giam duéi gi tri ngudng thi tu dong tat hé théng quat thdng gio.
Giatri cua

Dé thiét ké hé thng, sir dung Arduino Ethernet W5100 vira lam nhiém vuy két
ndi internet qua cong RI45 vira 1am nhiém vu nhan va xi Iy tin hiéu do duoc tir cam
bién chat lugng khong khi MQ135. So d6 phan cimg dugc thiét ké nhu hinh 3.6

Hinh 3.6. So d6 phan ciing hé thong giam sat nong do khi doc hai qua Internet.
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Hinh 3.7. Hinh dnh md hinh thuc té.

Dé thuc hién dua tin hiéu do néng d6 khi doc hai va cac thao tac diéu khién
quat thdng gio tir xa qua Internet c6 thé ding nhiéu céng cu hd trg nhu Blynk, Google
Assistant,... Trong nghién citu ndy sir dung WEB Serve Blynk dé két ndi dién thoai
dung dé giam sét thiét bi két ndi qua mang Internet. So do khéi hé théng két ndi nhu
hinh 3.8 dudi day.

Luu d6 thuat toan do va giam sat nong do khi GAS dua ra trén hinh 3.9. Theo
lwu d6 thuat toan, ban dau ching ta thuc hién cac Iénh cau hinh ngd vao/ra cua KIT
Arduino dugc sir dung. Sau d6 dua cac thong sd két ndi mang vao cho KIT. Bao gom
cac thdng s chinh 1a: ma xac thuc quyén trén Blynk, tén hé thong Wifi va mat khau
dugc dung. Viéc két ndi thanh cdng ban chat s& dugc thong bao trén dién thoai duoc
cai ang dung Blynk. Khi hé théng két ndi thanh cong, ching ta thuc hién doc gia tri tir
cam bién va kiém tra xem gia tri d6 co6 vuot qua nong do cho phép khong. Néu nong
do khi doc hai vuot qua gia tri nguong (>200) thi thuc hién 1énh cho phép bat hé
théng quat thdng gié mot cach tu dong. Néundng do khi GAS nho hon gia tri ngudng
thi khong lam gi ca. Chuong trinh dugc thyc hién khép kin nhu vay. Code chi tiét caa

chuong trinh duoc tac gia trinh bay & phu luc cua db an.
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Khoéng yéu cau
c6 Laptop, PC.
Blynk Server

Hé thong thu vién Blynk

Truy cap Internet qua Wifi,
4G, Ethernet,...

Hinh 3.8. So d6 khdi két nbi qua Blynk Server.

31



[ Bt diu ]
v

Céu hinh ngd vao,
ngo ra
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Két néi Internet

)

Két néi Serve

Sai

Két noi
thanh céng?

Doc gia tri tur Bat hé théng

cam bién. At
Gié trj < 200 thong gio
Diing Giri trang thai va

dir liéu Ién Serve

< ! }

Hinh 3.9. Luu d6 thuat toan do va giam sat do am.

Mot sb hinh anh vi du cta viéc giam sat ndng do khi doc hai va diéu khién hé

thong quat thong gi6 dugc dua ra ¢ dudi day.
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Hinh 3.10. Nong do khi GAS & muc thap.
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Hinh 3.11. Nong d6 khi GAS ¢ muc cao.
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Két luan

Sau thoi gian 1am do an tbt nghiép, em da thuc hién tim hiéu dwoc téng quan
vé hé thdng Internet két néi van vat loT, tim hiéu dugc hoat déng cua cac loai cam
bién d6 nong do6 khi doc hai, khi GAS va mét s6 Kit Arduino thuong ding trong thuc
té. Em ciing d nghién ctu tim hiéu duoc ung dung cua ang dung Blynk 10T vao viéc
xay dung hé thong 1oT. Tir d6, em da thuc hién thiét ké va xay dung thanh céng hé
thng do va giam sat ndng do khi doc hai trong moi truong qua Internet.

Em xin chan thanh cam on cac thay trong Khoa Dién — Dién tir d ludn nhiét
tinh hd tro va giang day ching em trong suét nhitng nam thang hoc tap tai treong. Em
Xin cam on thay TS Poan Hitu Chuc da hudng dan va chi bao em trong thoi gian lam
d6 an va gitp em hoan thanh dugc do an nay.

Sinh vién thuc hién

Kim Van Dinh
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Phu luc

// Chuong trinh giam sat nong d6 khi GAS
// va diéu khién thiét bi
#define BLYNK_TEMPLATE_ID "TMPLJ-Xfh_iA"
#define BLYNK_TEMPLATE_NAME "EthernetDinh"
#define BLYNK_AUTH_TOKEN "S_0iv8JjpMUL9Q-HxHs2ad_FyZFMTA7R"
#include <SP1.h>
#include <Ethernet.h>
#include <BlynkSimpleEthernet.h>
byte mac[] = {0x3C, OxDA, 0x2A, 0xD2, 0x39, 0x97};
/loyte ip[] = {192, 168, 1, 99 };
/Ibyte gateway[] = {192, 168, 1, 1 };
I/Ibyte subnet[] = { 255, 255, 255, 0 };
IPAddress ip(192, 168, 1, 99);
EthernetServer server(80);
char auth[] = "S_0iv8JjpMUL9Q-HxHs2ad_FyZFMTAT7R";
int CB = AO;
int button;
int relay = 2;
WidgetLCD cambien(V4);
void setup()
{

Serial.begin(9600);

Blynk.begin(auth);

pinMode(relay, OUTPUT);

pinMode(AO,INPUT);
}

void loop()
{

Blynk.run();

CB = analogRead(A0);

int giatrithuc = map(CB, 0,1023,1,1024);
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/lint giatri = 1024 - giatrithuc;
int giatri=giatrithuc;
Blynk.virtualWrite(V2, giatri);
if(giatri > 200){
digitalWrite(relay,HIGH);

}

else{
digitalWrite(relay, LOW);
}
cambien.print(0, 0, "HELLO");

cambien.print( 0, 1, "value la:" + String (giatri));
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