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DANH MUC CHU VIET TAT

Chir

Z g Y nghia Ghi chu
viet tat
API Application Programming Interface Giao dién lap trinh rng dung
BLE | Bluetooth Low Energy Bluetooth ning lugng thap
COM | Serial port Cong COM hay Cong nbi tiép
HTTP | Hypertext Transfer Protocol Giao thirc truyén tai siéu van ban
ID Identification Nhan dang
IDE Integrated Development Environment | Mbi trudng tich hop phat trién
loT Internet of Things Internet van vat
LED | Light-emitting diode Di-6t phét sang
NFC | Near-Field Communications Cong nghé két noi khong day tam
ngan (4cm)
PCB | Printed circuit board Bo mach in
RFID | Radio Frequency Identification Nhén dang doi twong bang séng vo
tuyén
TCP | Transmission Control Protocol Giao thuc diéu khién truyén van
UDP | User Datagram Protocol Giao thirc thu tin nguoi dung




MO PAU

Tinh cap thiét:

Hoc phan Phét trién wng dung 10T (7080517) 1a hoc phan thudc nhom Co sé nganh
do B6 mdn Khoa hoc may tinh quan ly. Bé minh hoat truc quan va gidp sinh vién nim
viing kién thirc da hoc can c6 cac thiét bi phan cimg dé thuc hanh mé phong. Tuy nhién
viéc mua sam céc thiét bi phan ciing con nhiéu han ché do tén kém kinh phi, thiét bi ¢ thé
nhanh hong (khéng sir dung 1au dai dwgc). Do vay viéc nghién ciu wng dung cac phan
mém hd tro dé thiét ké mach md phong (thiét bi 40), 1ap trinh nhing, trién khai web server,
webapp hodc mobile app 1a hét stc can thiét dé gidp sinh vién cung ¢ kién thac da hoc.
Viéc mo phong véi thiét bi a0 s& gilp tiét kiém chi phi mua thiét bi, sinh vién c6 thé ty
thuc hanh moi IG¢c moi noi, hoc nhdém, tu hoc v.v.

Muc tiéu:

M6 phong thanh cong hé théng IoT co ban trén may tinh véi phan mém Tinkercad
(tinkercad.com) va nén tang Thingspeak (thingspeak.com) phuc vu cho thuc hanh hoc phan
Phat trién &ng dung loT.

Pham vi:

M6 phong duoc hé thong 10T co ban trong phan mém tinkercad két hop véi nén tang
thingspeak. Céc thiét bi dugc trién khai trong phan mém tinkercad, 1ap trinh nhing trong
tinkercad, két qua mé phong duoc giri 18n may cha thingspeak va hién thi trén tng dung
web cua thingspeak.

Noi dung:

Tap trung nghién citu mot s6 ndi dung co ban sau:

- Thiét ké mach mé phong trong phan mém tinkercad

- Lap trinh nhung trong tinkercad

- Tao tai khoan trén thingspeak

- Thiét ké va cau hinh kénh (channel) trén thingspeak

- M0 phong tng dung va danh gia

Phuwong phap:

- Nghién ctu ly thuyét: Vé thiét ké mach trong tinkercad, 1ap trinh nhlng trong
tinkercad, thiét ké webapp trén nén tang thingspeak.

- Thuc nghiém: Thiét ké, xay dung, md phong hé théng ToT thi diém trén cac phan
mém/nén tang dé Xuat.



CHUONG |: TONG QUAN VE INTERNET OF THINGS

I.1. Khai niém

Theo Wikipedia: “Mang ledi van vat két néi Internet (Internet of Things, 10T) 1a mang
luéi thiét bj két nai Internet 1 mét kich bdn cua thé gidi, khi ma méi do vdt, con ngueoi
dwroC cung cap mét dinh danh cua riéng minh, va tdt cd ¢d khd ndng truyén tdi, trao doi
théng tin, diz liéu qua mét mang duy nhat ma khong can dén sw twong tdc truc tiép giga
nguol Voi nguwdi, hay nguoi Voi may tinh. IoT da phat trién tir sw héi tu cua cong nghé
khong day, céng nghé vi co dién tir va Internet. Néi don gian 1& mét tdp hop céc thiét bi c6
kha ndng két néi véi nhau, véi Internet va véi thé gidi bén ngoai d@é thyc hién mét cong
viéc nao do.”

Hay hiéu mot cach don gian: 10T 12 tat ca cac thiét bi cd thé két ndi véi nhau. Viéc két
ndi thi c6 thé thuc hién qua Wi-Fi, mang vién théng bang rong (3G, 4G), Bluetooth,
ZigBee, hong ngoai. CAc thiét bi c6 thé 1a dién thoai théng minh, may pha cafe, may giat,
tai nghe, bong dén, va nhiéu thiét bi khac [1, 2].

1.2. Bac tinh

Theo [2], dic tinh cta loT bao gom:

% Tinh két néi lién thong (interconnectivity): véi 10T, bat cir diéu gi cling co thé
két ndi véi nhau thong qua mang ludi thong tin va co sd ha tang lién lac tong thé.

< Nhitng dich vu lién quan dén “Things”: hé thong 10T ¢ kha ning cung cap cac
dich vu lién quan dén “Things”, chang han nhu bao vé sy riéng tu va nhat quéan gita
Physical Thing va Virtual Thing. Dé cung cap duoc dich vu ndy, ca cdng nghé phan ctng
va cong nghé théng tin(phan mém) s& phai thay doi.

< Tinh khong dong nhat: Cac thiét bi trong IoT 1a khong ddng nhat vi n6 cé phan
cting khac nhau, va network khac nhau. Céc thiét bi giita cac network cd thé twong tac véi
nhau nho vao su lién két caa cac network.

< Thay déi linh hoat: Status cua cac thiét bi tu dong thay d6i, vi du, ngu va thirc day,
két néi hoac bi ngét, vi tri thiét bi da thay d6i,va tbc do da thay doi... Hon nita, s6 luong
thiét bi cd thé ty dong thay doi.

< Quy mod Ién: S& c6 mot s6 lugng rat 1on cac thiét bi dugc quan Iy va giao tiép voi
nhau. S6 lugng nay Ion hon nhiéu so véi sé lugng may tinh két néi Internet hién nay. Sé
luong cac thong tin duoc truyén bai thiét bi s& 16n hon nhiéu so voi dugc truyén bai con
nguol.

1.3. Yéu ciu cia mét hé thong loT

Mot hé thdng 10T phai thoa mén cac yéu cau sau [2]:

v' Két ndi dua trén sw nhan dién: Nghia 1a cac “Things” phai ¢6 ID riéng biét.
Hé thdng 10T can hd tro cac két ndi gitta cac “Things”, va két ndi duogc thiét 1ap
dua trén dinh danh (ID) cta Things.
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v' Kha ning cdng tac: hé thdng loT kha ning twong tac qua lai gitta cac network
va Things.

v Kha ning tw quan cia network: Bao gom tu quan ly, tu cau hinh, tu chita
bénh, ty toi wu hoa va tu co co ché bao vé. Diéu ndy can thiét dé network cd thé
thich tng véi cac domains tng dung khac nhau, méi trudng truyén théng khac
nhau, va nhiéu loai thiét bi khac nhau.

v Dich vu thoa thuén: dich vu nay dé c6 thé duoc cung cap bang céch thu thap,
giao tiép va xir ly tu dong céac dir liéu gitra cac “Things” dua trén cac quy
tic(rules) duoc thiét 1ap boi nguoi van hanh hodc tiy chinh boi cac ngudi dung.

v' Céac kha niang dwa vao vi tri(location-based capabilities): Thong tin lién lac
va céc dich vu lién quan dén mot cai gi d6 s& phu thudc vao thng tin vi tri cua
Things va ngudi sir dung. Hé théng 10T ¢6 thé biét va theo ddi vi tri mot cach ty
dong. Céc dich vu dya trén vi tri c6 thé bi han ché boi luat phap hay quy dinh,
va phai tuan tha cac yéu cau an ninh.

v' Bao mét: Trong 10T, nhiéu “Things” duoc két ndi véi nhau. Chinh diéu nay lam
tang mdi nguy trong bao mat, chang han nhu bi mat théng tin bj tiét 1, xac thuc
sai, hay dit liéu bi thay doi hay lam gia.

v/ Bao vé tinh riéng tu: tit ca cac “Things” déu c6 chu sé hiru va ngudi sir dung
cua nd. Dit liéu thu thap duoc tir cac “Things” c¢6 thé chira thdng tin ca nhan lién
quan chu sé hitu hoic ngudi sir dung nd. Cac hé thong 10T can bao vé sy riéng
tu trong qua trinh truyén dir liu, tap hop, luu trit, khai thac va xu ly. Bao vé sy
riéng tu khong nén thiét 1ap mot rao can d6i vai xac thuc nguon dit ligu.

v' Plug and play: cac Things phai duoc plug-and-play mét cach dé dang va tién
dung.

v' Kha ning quan ly: hé théng 10T can phai hd tro tinh nang quan 1y cac “Things”
dé dam bao network hoat dong binh thuong. Ung dung IoT thuong lam viéc ty
d6ng ma khéng can su tham gia ngudi, nhung toan bo qué trinh hoat dong cua
ho nén duoc quan ly bai cac bén lién quan.

1.3. Kién truc

Sy phat trién cua loT khong phai la su phat trién cia mot cong nghé riéng Ié nao ma la
su tong hop, thic day cai tién khdng ngirng caa hang loat cac linh virc ¢ong nghé nén tang
khac nhau, trong d6 gdm 4 linh vic cdng nghé chinh ludn gan lién véi sy phét trién xu thé
loT bao gom: phan cang, truyén thong két ndi, phan mém va ing dung.

Pé trién khai thuc té, doi hoi dinh nghia mét kién trlic tong quat loT theo céc 16p cua
md hinh ly thuyét OSI dé c6 thé ung dung chung trong nhiéu linh vuc, ngit canh. Sau nhiéu
nam phat trién va tir c&c nghién ctiu chi ra rang kién trdc 10T c6 thé chia thanh 3 16p, 4 16p
hodc tham chi 12 5 16p tdy theo tinh chi tiét cua Kién tric, nhung nhin chung mé hinh 4 16p
phd bién va duoc tng dung nhiéu nhat gom céc 1op: tri giac (perceptual), mang (network),



hd tro (support) va tng dung (application), bén canh d6 yéu t6 bao mat di kém mdi 16p
cling cuc ky quan trong [3].
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Hinh 1.1 - Céc khdi chire ndng cia hé thong loT

Cong nghé 10T ¢ rat nhiéu tng dung va viéc st dung IoT dang phat trién nhanh hon.
Tuy thudc vao cac linh vuc tng dung khac nhau cua 10T, n6 sé hoat dong twrong ing nhu
da duoc thiét ké hay phat trién. Nhung IoT khong c6 mét kién tric 1am viéc xac dinh tiéu
chuan duoc tuan tha nghiém ngit trén toan thé gisi. Kién tric cua loT phu thudc vao chic
nang va viéc trién khai cta no trong céc linh vuc khéc nhau. Tuy nhién, c6 mét quy trinh
co ban dua trén d6 IoT dugc xay dung, gom 3 giai doan (tang) nhu sau [4]:

Dats Flow
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i i APPLICATION LAYER i

Smart Applications and A Sr};:‘;’:ions

Management PR
_J
4 N
DATA PROCESSING LAYER
Process
Processing Unit liifarmation
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\ .
\
NETWORK LAYER
Internet Gateways/ Network Gateways Data

Network Technologies Transmission
(Data Acquisition System) 3
1

SENSING LAYER
Data
Physical objects Gathering
Sensors and actuators
4 N ”
\ 4
Hinh 1.2 - Cdc giai doan cua kién trac loT
Trong do6:



+ Lép cam bién (SENSING LAYER): Cam bién, thiét bi truyén dong, cac thiét

bi c6 trong 16p cam bién nay. Cac bo phan cam bién hoic bo truyén dong nay
nhan di liéu (Thdng sé vat 1y/ méi truong), xir Iy dir lieu va phat di lieu qua
mang.

Lép mang (NETWORK LAYER): Cac cong Internet (mang), hé thdng thu
nhap dit liéu (Data Acquistition System -DAS) xuét hién trong 16p nay. DAS
thue hién chirc nang tong hop va chuyén doi dix lidu (Thu thap dit liéu va tong
hop dit liéu sau d6 chuyén d6i dir liéu analog cua cam bién sang dir liéu
digital,...). Cac cong nang cao chu yéu mé ra két ndi giira mang cam bién va
Internet ciing thuc hién nhiéu chirc ning co ban, nhu bao vé chbng phan mém
doc hai va loc mét sb 1an ra quyét dinh dya trén di liéu da nhap va cac dich vu
quan ly di liéu.

Lép xir ly dit lisu (DATA PROCESSING LAYER): Day 1a don vi xtt Iy cua
hé sinh thai loT. Tai day, dir liéu dwoc phan tich va xu 1y trudc khi giri dén trung
tam dit liéu, noi dit liéu duoc truy cap bai cac tng dung phan mém thuong dwoc
goi la rng dung kinh doanh. Pay la noi dir liéu dugc theo dbi va quan ly. Cac
hanh dong khéc cling duoc chuan b tai 16p nay.

Lép wng dung (APPLICATION LAYER): bay 1a 16p cudi cung trong 4 giai
doan cua kién trac loT. Trung tdm dir lidu hoic ddm may (Cloud) 14 giai doan
quan 1y, noi dit liéu dugc quan ly va sir dung béi cac tng dung ngudi ding cudi
nhu noéng nghiép, chim soc sic khoe, hang khong vii tru, ndng nghiép, qudc
phong va nhiing ttng dung khéc.

1.4. Ung dung

Cac tng dung cua Internet of Things [1]:

1.4.1. Thanh phé théng minh — Smart City

Cong vién thong minh: giam sat khong gian d6 xe caa thanh phé.
Kiém tra xay dung: giam sat cac rung dong va cac diéu kién vat chat trong céc
tda nha, cau va cong trinh lich sur.
Bdn dé tiéng on thanh phé: gidm sat am thanh trong cac pham vi quan bar va
cac khu trung tdm theo thoi gian thyec.
Tdc nghén giao thong: giam sat cac phuong tién va mic d6 ngudi di bo dé toi
uu viéce lai xe va di lai.
Chiéu sang théng minh: chiéu sang thong minh va twong (ng véi thoi tiét trong
hé thdng dén duong.
Quan ly chat thai: phat hién muac do rac thai trong cac container dé téi uvu duong
di thu gom réc.
Hé thong vdn tai thdng minh: cac tuyén duong va cao téc théng minh véi céc
thong diép canh bao va cac diéu chinh theo diéu kién thoi tiét va céac sy kién
khéng mong mudn nhu tai nan, tic dudng.
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1.4.2. Méi trwong thong minh — Smart Environment

Phat hién chay ring: giam sat khi gas dét chay va cac diéu kién canh bao chay
rimg dé dua ra ving canh béo.

O nhiém khéng khi: diéu khién khi CO. thai ra tir c&c nha may, cac khi gay o
nhiém tir phuong tién va khi doc trong cac nong trai.

Phong ngira lii quét va I6 dat: giam sat d6 4m dét, cac rung chan va mat do dat
dé phat hién cac méi nguy hiém theo diéu kién dat.

Phat hién sém dong dat: phan bb giam sat & cac ving dac biét c6 rung chan.

1.4.3. Nwoc thdbng minh — Smart Water

Chdt lwong nuéc: nghién cieu vé su thich hop cia nudce trén cac séng, ving bién
dbi vé6i hé dong vat va tiéu chuan nuée dé st dung.

RO ri nuéc: phat hién chat long bén ngoai cac két va cac bién dong ap suat bén
trong cac duong 6ng.

Lii trén cdc con séng: giam sat bién dong muc nudc trén cac song, dap va nguon
nudc.

1.4.4. Do lwong thdng minh — Smart Metering

Mang lwéi thong minh: giam sat va quan ly tinh hinh tiéu thu nang luong.

Tinh hinh céc bé chira: giam sat muic nude, dau, khi ga trong cac két va bé ch,
Cai dat hé thong quan dién: gidm sat va tbi wu hiéu qua cua céc thiét bi ning
lurong mat troi.

Luu luong nuéc: do luong &p suat nudc trong cac hé thong dan nuéc.

Tinh toan trir lwong hang: do lugng mirc d6 con va khéi lugng hang hoa.

1.4.5. Bdo mdt va tinh trang khdn cdp — Security and Emergencies

Kiém soat viing hgn ché truy nhap: diéu khién truy nhap t6i cac viing han ché va
phat hién nguoi khéng phan su.

Sur c6 mdt cua chdt long: phét hién chat long trong céc trung tam dix liéu, kho dit
liéu va vi tri xay dung nhay cam dé chéng su hong héc va dn mon.

Muic biic Xg: phan phdi do ludng pham vi birc xa xung quanh cac khu niang luong
hat nhan dé canh bao ro ri kip thoi.

Céc khi nguy hiém va né khi: phat hién mac do khi gas va ro ri trong cac moi
truong cdng nghiép, xung quanh cac nha may héa chat va trong cac mo.

1.4.6. H¢ théng ban 1é - Retail

Thanh toan NFC: qué trinh chi tra dua trén vi tri hoac khoang thoi gian hoat
dong dé chuyén cha cong cong, thé thao, cac cong vién cha deé. ..

biéu khién bang chuyén: giam sat cac diéu kién luu trir trong céc day chuyén va
theo ddi san pham cho muc dich giam sat.



Céc 1ng dung mua sam théng minh: dua ra 11 khuyén tai cac thoi diém béan theo
th6i quen khach hang, s¢ thich, cac thanh phan gay phan cam véi ngudi mua
hoac han sir dung.

Qudn ly san pham théng minh: diéu khién su luan phién cac san pham trong gia
va kho dé ty dong cac qué trinh b sung.

1.4.7. Piéu khién trong cong nghiép — Industrial Control

Céc 1ng dung M2M: Kiém soat tai san va cac may tu chan doan.

Chdt irong khong khi trong nha: giam gia khi doc va mirc do khi oxi trong cac
thiét bi hda hoc dé dam bao cho cong nhan va hang hoa an toan.

Giam sat nhiét do: kiém soat nhiéu do trong céng nghiép va ti y hoc véi hang
hoa nhay cam.

Sir c6 mat cua khi Ozone: kiém soat mac do khi Ozone trong khi 1am kho céc
san pham thit trong cc nha may thuc pham.

binh vj trong nha: vi tri cac tai san trong nha bang cach si dung cac thé tich cu
(ZigBee) va bi dong (RFID/NFC).

Cdc phirong tién ti chdan dodn: thu thap théng tin tir CanBus dé gui cac canh
bao thoi gian thuc dé nhanh chong dua 16i khuyén cho lai xe.

1.4.8. Trang trai gia suc théng minh — Smart Animal Farming

Cham sée: Kiém soat cac diéu kién phat trién caa con non trong trang trai gia suc
dé dam bao sdng s6t va khoe mang.

Theo dbi gia stc: vi tri va dinh danh cua cac gia stic trén ddng co va pham vi
chan tha.

Mdtc dé khi déc: nghién ctru thong hoi va chat lugng khdng khi trong cac néng
trai va phat hién khi co hali.

1.4.9. Tw déong nha va domotic

Sir dung nang lwong va nwéc: hd tro giam sat tiéu ding nudc va nang luong dé
cho 1oi khuyén 1am thé nao dé tiét kiém chi phi va tai nguyén.

Céc thiét bi diéu khién tir xa: bat tit bang thiét bi diéu khién tir xa dé tranh tai
nan va tiét kiém ning luong.

Céc hé thong phat hién xam nhdp: phét hién caa s6 va cua ra vao va cac xam
pham dé chéng dot nhap.

Bao quan hang hda va nghé thugt: giam sat cac diéu kién bén trong bao tang va
noi luu trir nghé thuat.

1.4.10. Cham soc surc khoe — eHealth

Phat hién nga: giup d& nguoi gid hoic nguoi tan tat sbng doc 1ap.
Céc tii thudc: giam sat cac diéu kién bén trong tu lanh luu trit vaccine, thude, va
c4c yéu t6 hiru co.



Cham séc van déng vién: gidm sat cac du hiéu trong trung tdm chim sdc.
Giam sat bénh nhan: giam sat diéu kién cua cac bénh nhan trong bénh vién va
tai nha ho.

BurC Xa tir ngogi: do ludng lwong tia mat troi UV dé canh bao moi ngudi khong
phoi ning trong nhung gid nhat dinh.



CHUONG 2: TONG QUAN VE MOI TRUONG PHAT TRIEN

I1.1. Phan mém tinkercad

Khai niém:

Theo [5], tinkercad 1a mot trinh gia lap Arduino + Circuit ddy di chirc ning chay trén
trinh duyét web. Tinkercad cung cép “ché do xem bang mach” véi db hoa trong giong nhu
cac bo phan mach vat Iy ma ban sé sir dung trong doi thuc, day 1a mot cach tiép can than
thién voi nguoi méi bat dau hon nhiéu. Kha ning mé phong Arduino va chay mé tryc tiép
trong trinh duyét web 12 mét wu diém noi bat.

v G conecttinkerc: x | B Chcundesignc X | @ Hethdogauin! % | = Tinkersd-Tie X | @ Huongddnmac X | @ Huongddnme X 1 o Analytis =+ x Il CrauttdesignC % 4 - 8 x
<« c R = thingsIAKI3ZYchZ-copy-of-projec g % Cx © P oo &0
i Microsoft Teams £ Node @ MirosoftForms £3 BOMON. £ M 15 [ Hanoi Universty of PythonPCAP 03 Cob [ DAIN2022 [ TUDANHGACTD.. 3 ERSDRS » | 03 Titciddurang
on
Es; Copy of project room temperature and light monitoring by Addisu Amare T =

[Alo) ¢

« @ @ @ 7= [0 Code P StartSimulation  SendTo

X I EEEEEE Y S N R

Hinh 11.1 - Giao dién chinh phan mém tinkercad (tinkercad.com)
Cac buwdéc thyc hién:

- Buéc 1: Truy cap website tinkercad.com = chon Start Tinkering

% | @ Hethngquin! X | S Tekerad-Tw X | @ Huengdinmac X | @ Husngaiame: X | CJ loT Anayt

*

0@
(<]
. @
o
[«
2

HO0 AYTODESK

¢ Tinker v Gallery Projects Classrooms Resources v
EnE Tinkercad

Tinkercad is a free web app for 3D design, electronics, and coding, trusted by

over 75 million people around the world.

Build STEM confidence by bringing project-based learning to the classroom.

s < & g o A
Hinh I1.2 — Giao dién chinh website tinkercad.com




- Bwéc 2: Tao tai khoan va ding nhap = Chon Create a personal account (c6 thé dang
nhap qua tai khoan Gmail)

v G connecttinkerc: X | B Circuitdesign ¢ X | @ Héthdngquan: X | = Tinkercad-Tin' X | @ Hudngdinmsc X | @ Husngddnmac % | O loTAnalytics-T x B Tinkercad - Join  x  +

€« C @ % tinkercad.com/join

Cx © = Po@mo L0
W Microsoft Teams [ Modess loT  fffl Microsoft forms [ BOMON [ muttimepia Tools  [l] Hanoi University of. [ Python PCAP [ Colab [ DATN 2022 [ TU DANH GlA CTD. [ ersD2020

Lo AyUTODESK
EEE Tinkercad

Start Tinkering

How will you use Tinkercad?

In school?

Educators start here

Students, join a Class

On your own

Create a personal account

Already have an account?
Sign In

Hinh 11.3 — Chon phuong phap dang nhdp tinkercad

- Buwéc 3: Trén man hinh giao dién chinh chon (1) — Designs = (2) — Circuits = (3) —
Chon mach c6 sin hoic chon (4) — Create dé tao mach méi (chon Circuits)

v G comnecttinkerc: X | B CircuitdesignC X | @ Héthéngquin X | S Tinkercad-Trinl X | @ Hudngdinmac X | @ Husngddnma: X | [J loT Analytics x [ Tinkercad-Das X 4

- 8 X
« C @ % tinkercad.com/dashboard/designs/circuits e O ) Y 0O D & O
@ Microsoft Teams [ NodelSloT Gl Microsoft Forms [ BOMON [ MULTIMEDIATOOLS  [] Hanoi Universityof.. [ Python PCAP [ Colab [ DATN2022 [ TUDANHGIACTD.. [ ERSD2020 » | [3 Tatchdsutrang

ooo
BEg AUTODESK

7 Tinker v Gallery Projects Classrooms Resources v
E@nE Tinkercad
Your designs [+ create }
o 9
o 4 @30 (9 circuits ] B Codeblocks [ Recyclebin [ Select Edited
Duy-Huy Nguyen
ﬁ Home

. —
& Classes =
=30

85 Designs QJ

(O collections Copy of Smart weather monitoring sy..

1 Tutorials to0 9

Copy of Home automation tinkercad .. Copy of Air Quality Monitoring Copy of project room temperature an...
o0 Q ©o0 Q
A Challenges

J
(?) Help center...

Hinh 11.4 — Giao dién lya chon mach ¢ san/méi trong tinkercad

Néu chon (4) s& xuét hién giao dién sau:
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v G comeatikers % | B CraitdesignC x | @ Hewdngquin! X | S Tikercad-Toi X | @ Hucngdinme: % | @ Huongdlnmec % | I ioTAnavics-1 X B Craitdesiont x4 = D %

€ C @ % tinkercad.com/things/SWQXOeMIQDe
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oo
x| Mighty Wluff-Stantia n = Q
B e (4) (5 G
2. 2 9/ Send T
Send To

| ] @0 @ —-« @D Code P StartSimuay

Hinh 11.5 — Giao dién thiét ké mach 10T do trong tinkercad

Trong do:

(1): Khu vuc vé mach

(2): Nhém mach/link kién

(3): Chon mach/linh kién mau: Chon Arduino hoic Basic

(4): Cong cu hiéu chinh mach

(5): M& cira s6 code dé 1ap trinh cho mach

(6): M6 phong mach

11.2. Nén tang thingspeak

Theo [7], [8] tong quan vé thingspeak c6 thé biéu dién nhu sau:

ThingSpeak 12 mot loT Platform cho phép ban gui dit liéu cam bién (sensor) téi dam
may (cloud). Ban ciing c6 thé phan tich va truc quan héa dit liéu s dung cong cu MATLAB
hozc cac phan mém khac. Dich vu ThingSpeak duoc van hanh bai MathWorks. Dé str dung
ThingSpeak, ban phai tao tai khoan MathWorks. Hién tai ThingSpeak dang mién phi cho
cac du an nho khéng mang tinh chat thwong mai.

ThingSpeak bao gom mot Web Service (REST API) gilip ban c6 thé thu thap, Tuu trit
dir liéu cam bién trén cloud va phét trién cac tng dung 10T. ThingSpeak lam viéc duoc
Vv6i Arduino, Raspberry Pi, va MATLAB. Tuy nhién no ciing c6 thé ghép ndi véi bat cu
phan mém nao bang viéc sir dung REST API va HTTP.

11



v Bl Circut sesign Copyof Smantw. X | @ Hemdngauinijvanbanvad X (L) loT Analytics - Thingspeak int: X [0 Circuit design Copy of project . % | +

€« C @ = thingspeakcom

Commercial Use HowtoBuy €Y

[JThingSpeak™ Channels Apps Support ~
e _ -

\l".

: : J
ThingSpeak for |oT Projects/
Data collection in the cloud with advanced data analysiss
using MATLAB

et Started For Free Learn More

Hinh 11.6 — Giao di¢n chinh website thingspeak.com

Cac budc thiét ké webapp vai thingspeak:

Bwéc 1: Truy cap website thingspeak.com = chon Get Started For Free
Budéc 2: Nhap email (1), nhan (2) dé tiép tuc. Néu chua c6 tai khoan nhan (3) va

lam theo huéng dan.

v B G desanCopyorsm. x | @ Hewgminbinbin X [ Sinin-ThingspeskloT X B Cirouitdesion Copy otpro. X | @) S861, k5,110~ 2020k U x| [ Thingspeakiagi7-PRTTI X | +

* © re@o &6

PskipSSOCheck=true
[ eRsoa020 » | [ Tichdiutang
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CommercialUse HowtoBuy W

[JThingSpeak™  Chamels Apps Support~

Touse ThingSpeak, you must sign in with your existing MathWorks account or create a new ane.

Non-commercial users may use ThingSpeak for free. Free accounts offer limits on certain functionality. Commercial users are eligible for a time-limited free evaluation. To get full access to the

MATLAB analysis features on ThingSpeak, log in to ThingSpeak using the email address associated with your university or arganization.

To send data faster to ThingSpeak or ta send mare data from more devices, consider the paid license options for commercial, academic, home and student usage.

4\ MathWorks

Email
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AND ANALYTICS

CJThingSpeak
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By Signing in. you agree 1o owr prrvacy |

MATLAB

[ o) ,\
- v | 2anll
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i_l SMART CONNECTED DEVICES
T ALGORITHM DEVELOPMENT
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¥V ITE N EEEEXY.

Hinh 11.7 — Giao di¢n dang nhap trén thingspeak.com
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v B CroutdesgnCopyotsm % | @ Hetdngquintyvinbin X ) MyChnnels-Thingspess X § Circuitdesion Copyofpre. X | @) S661, Ky 5, (10- 20208 U x | [ ThingSpeskiagi?-PATT X | + - B8 x

< G @ % thingspeskcomichannels e @ - v eo@mn &0
e

M [ MULTIMEDIA T

[ PythonPCAP [ Coleb [ DATN2022 [ TUDANHGACTDL. [ ERSD2020 »

eams [ NodelS loT Gl Microsoft Forms () ¢

L1ThingSpeak™ Channels ~ Apps * Devices™ Suppart ™ Commercial Use Howto Buy B

My Channels Help

comren by a Callect datain a ThingSpeak channel from a device, from
Search another channel, or from the web.

Click New Channel ta create a new ThingSpeak channel.

Name ¥ Created $ Updated ¥
Click on the column headers of the table ta sort by the entries in
& IoTappDev CATME | RIS that column or click on 3 tag to show channels with that tag
Learn to create channels, explore and translorm data,
& Tinkercad with ESP8266 simulation 20240129 2024-06-04 13:28 Leam more about Thir .

e Examples
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« Arduino MKR1000
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* Metduino Plus

Upgrade
Need to send more data faster?

Need to use ThingSpeak for a commercial project?

Hinh 11.8 — Giao dién chinh sau khi dang nhdp trén thingspeak

Trén giao dién chinh sau khi dang nhap:
(1): Tao kénh moi

(2): Hién thi théng tin tat ca cac kénh da tao (tai khoan free chi tao duoc tdi da 4
kénh)

» Tao kénh méi:
v Budc 1: Chon New Channel (1) = Nhap thdng tin cho kénh
o Name: tén kénh
o Description: M6 ta vé kénh
o Field 1 —8: Cac trudng sé nhan dix liéu tir cac cam bién/khéi thao
tac/thiét bi (tich chon)

v B Circuit design Copyof Sm: % | @ Hethdngquinkyvanbén X [ Channeis - ThingSpeakioT % [} Circuit design Copyofpre x| @ 5561695, 110 - 20208 Ur x| [ ThingSpeak lagi7-PATTE X | + - o x

¢ G @ 5 thingspeakcomychannels/new r @ - SEONN - [ = SRR ]

i Microson Teams [ NedeiSloT ol M D eoMON [ MumMEDiaToOLS [ Hanei Unversity of..  C Python PCAP [ Colsb [ DATN 2 [ eRsDz020 » | [ Tachasutrang

[JThingSpeak™ Channels ~ Apps ~ Commercial Use How to Bu

New Channel Help

Channels store all the data that a Thi o Each char e that
Name Smart Home can hold any type of data, plus three fields for location data and one for status data. Once you collect data
ina channel, you can use ThingSpeak apps to analyze and visualize ir.

- Hé théng gidm sat nha théng minh .
Description Channel Settings
» Percentage complete: Calculated based on data entered into the various fields of a channel. Enter the

Field 1 Nhiét do name, description, location, URL, video, and tags to complete your channel

Channel Name: Enter a unique name for the ThingSpeak channel,

Field 2 D§ m

= Description: Enter a description of the ThingSpeak channel
Field3  Khoang cich * Fields: Check the box to enable the field, and enter a field name. Each ThingSpeak channel can have

upto & fields.

Field 4 Khi Gas * Metadata: Enter information about channel data, including JSON, XML, or CSV data.

* Tags: Enter keywords that identify the channel, Separate tags with commas.
Field5 r

» Linkto External Site: If you have a website that contains information about your ThingSpeak channel,
Field 6 i specify the URL.

= Show Channel Location:
Field 7 [

© Latitude: Specify the latitude position in decimal degrees. For example, the latitude of the city
of London is 51.5072

Fields [n

o Longitude: Specify the longitude position in decimal degrees. For example, the langitude of the
city of Londonis 0.1275.

Hinh 11.9 — Giao dién thiét ké/cai dat kénh méi trén thingspeak

Luwu y: Tai khoan free chi hd tro ti da 8 fields
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Cac thdng tin con lai cd thé khong can nhap (c6 goi y bén canh), xuéng cudi trang
chon Save Channel. Két qua:

v B Circuit design Copy of Sm. % | @ Hethdngquan iy vanban X [ Smart Home - ThingSpear X § Circuit design Copyotpro. X | @ 5661, k95, [10-2020): v % | [ ThingSpeak lagi 2 -PATTI X | + — [u] X
« C @ % thingspeakcom/channels/2560858/private_show a % © e @o &0
@ Microsoft Teams [ Node)S loT @} Microsoft Forms [ BOMON [ MULTIMEDIA TOOLS Hanoi University of.. [ PythonPCAP [ Colab [ DATN 2022 [ TUDANHGIACTD.. [ ERSD2020 » [0 Tat ca déu trang

[JThingSpeak™ Channels ~ Apps ~ Devices ™ Support ™ Commercial Use Howto Buy {8

Smart Home

Channel ID: 2569858
Author: byt H& théng giam sét nha théng minh
A P 10
te Vi PL hannel P D
| 0 Add Visualizations ‘ 0 Add Widgets B Export recent data MATLAB Analysis MATLAB Visualization
Channel4of4 ¢ »
Channel Stats
Created: lgss.than.aminute age
Entries:0
Field 1 Chart Z o s ox Field 2 Chart [cRN=-T Y
Smart Home Smart Home
£
2
8

Hinh 11.10 — Giao dién loT dashboard sau khi thiét ké xong

Mgt sé théng tin chinh:

- Private View: Phai dang nhap tai khoan méi xem duoc thong tin

- Public View: Khdng can dang nhap tai khoan vin xem duoc thong tin

- Channel Settings: Cai dat/Chinh stra kénh

- Sharing: Ché d6 chia sé kénh

- API Keys: Quyén ghi dit liéu vao kénh hoic doc dix liéu tir kénh

- Data Import/Export: Nhap xuat di liéu cho kénh

- Add Visualizations: Thém biéu db truc quan hoa dix liéu

- Add Widgets: Thém kiéu biéu do khac hién thi di liéu cho kénh

- Export recent data: Xuat céc field dit liéu ra file: JSON/XML/CSV

- Field 1 Chart, Filed 2 Chart: Biéu d hién thi dit liéu thu thap dugc. C6 thé tiy
chinh bang cach chon biéu tugng cai bat trén thanh tiéu dé.

Dé két nbi mach tir tinkercad dén thingspeak, API keys dong vai tro rat quan trong,
gom 2 loai:

v Write API Key: Key d¢ ghi dir liéu vao thingspeak
v Read API Keys: Key dé doc dir liéu tir thingspeak
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Smart Home

Channel 1D: 2569858
Author: huyndth Hé thang giam sét nha thang minh

Access: Private

Pi Ke :
Write APl Key
P able you to write data to » channel of read data from  private channel AP! keys are auto
Key  OE55JJ9TUICPUGSD g hen you create a new channel
Generate New Wite AP Key
you el your key has been
I feed
Read API Keys
Key  GP30WBGOSE13E0TM
Note
y GET hitps:/ /o peak. con/update?api b atiel
:
GT heepss//ap anmne ceds ke
>
Adkd New Red AP Key Read a Chann

Hinh I11.11 — API Keys

Dé ghi dir liéu tir tinkercad vao thingspeak thi cin Write AP Key. Key nay duoc thém
vao trong code cho mach trén tinkercad.

Néu mudn tao key mai thi nhan nit Generate New Write APl Key
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CHUONG III: MO PHONG HE THONG INTERNET OF THINGS VOI
TINKERCAD VA THINGSPEAK

111.1. M6 hinh truyén dix liéu

Trong chuong ndy s& trinh nay cac budc thiét ké, xay dung, 1ap trinh va md phong hé
thdng IoT don gian trén may tinh véi thiét bi phan ciing 40. Hé théng demo duoc xay dung
dya trén y tuong:

- Hién thi dix liéu thu thap dwoc tir cac cam bién (trong mach 4o tinkercad) trén
thingspeak.

- Hé théng c6 mot s6 chire nang xt Iy ty dong

- Heé théng md phong mot sb chie ning trong nha thong minh (Smart Home)
Yéu ciu: May tinh c6 két ndi Internet, d3 dang ky va ding nhap vao cac tai khoan
ca nhan trén website tinkercad.com va thingspeak.com.

Pé xay dung duwoc hé thang trén can thuc hién theo cdc buéc sau:

> Buwdc 1: Thiét ké mach trong tinkercad (tinkercad.com)

> Budc 2: Xay dung webapp trén nén tang thingspeak (thingspeak.com)

» Buwaéc 3: Lap trinh nhdng cho mach trong tinkercad (tinkercad.com)

» Buéc 4: Chay mach md phong mach trong tinkercad, quan sat két qua trén
thingspeak.

IwTemperature Values to Thingspeak Using

Arduino and ESP8266 | Tinkercad Simulation

D MATLAB

OATA AGGREGATIGH
ANMD ANALYTICS —
CJThingSpeak
ALGORITHM DEVELGPMENT
SENSR AMALYTICS
= E annels ~ ~ Apps ~  Support+
00 !
. Temperature

100
£
H
g s
p LM35 Power 5 a
BN  \/ H
&
0
J
14-20v / 13.0ct 14,0t 15.0a
20UT 3 Date
3GND  [ew) 2 L/ Fringspesc com
\__/

Hinh 111.1 — M6 hinh két néi tinkercad véi thingspeak

Trong md hinh trén c6 thé chia thanh cac khai:

(1) Khéi cam bién + co cau chap hanh + thiét bi: Thu thap di liéu hodc dié khién thiét
bi

(2) Board Arduino (UNO): Nhan tin hiéu tir cam bién, xir Iy va day Ién web server hozc
giri tin hiéu diéu khién cho co cau chap hanh.

(3) Module ESP8266: Truyén/nhan tin hiéu 1én/tlr internet qua wifi
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(4) Thingspeak platform: Tao Realtime Database, IoT dashboard...
111.2. Thiét ké mach trong tinkercad
Trong muc nay s& trinh bay Buéc 1. Bé thuc hién duoc can ¢ mot sé phan mém sau:

v Tinkercad: Truy cip website tinkercad.com, dang nhap vdi tai khoan da dang ky
— chon Designs = Chon Circuits = V& mach (dd duoc md ta & nhirng phan trén).

Mach mé phoéng trong béo cdo nay sau khi v& duoc thé hién nhu duéi day:

@ ol 9 9w s m a2 @ J o R @S g s e m

Hinh 111.2 — Mach thiét ké dé xudt trong tinkercad

Céc thanh phan chinh gom:

v' (1) Board Arduino UNO R3: Thiét bi IoT chinh, gitp két ndi cac thiét bi, nhan
tin hiéu tir cam bién, gui tin hiéu diéu khién dén co cau chap hanh, giri dir lidu
cho module ESP8266 dé day Ién web server thingspeak.

(2) Multimeter: may do dién &p

(3) Potentiometer: may do dién tro

(4) Gas Sensor: cam bién khi gas

(5) Piezo: loa/chudng bao dong

(6) Temperature Sensor [TMP36]: cam bién do nhiét do

(7) Ultrasonic Distance Sensor (HC-SR04): cam bién siéu am do khoang cach
(8) LCD 16x2: man hinh LCD

(9) Wifi Module (ESP8266): module wifi ESP8266

(10) Breadboard small: bang mach ma rong

(11) Hé thdng day dan (wire)

(12) Resistor: dién tro

L X

\

Nguyén ly hoat dong ciia hé théng: Cac cam bién thu thap dit liéu va gui cho board
Arduino, board s& tinh toan va giri két qua ra man hinh LCD, dong thoi giri 1én thingspeak
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qua module ESP8266. Néu két qua thu thap duoc tir cam bién vuot qua gidi han cho phép,
tin hiéu canh béo s& duoc gui dén loa (piezo).

111.3. Thiét ké iwng dung web trén nén tang thingspeak

Muyc nay trinh bay noi dung Buwéc 2 - Xay dung (ng dung web dé hién thi két qua thu
thap duoc tir mach trong Proteus 1én webapp. Dé lam duoc viée d6 can thuc hién nhu sau:

- B1: Truy cap website https://thingspeak.com/, dang nhap hoic dang ky tai khoan (néu
chua co).

- B2: Thiét ké webapp (Web Dashboard)

Sau khi dang nhap co giao dién chinh nhu sau:
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v | [ Graitdeame
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iversity of.. (3 Python ?

@ Microsoft Teams £ NodelS o7 o Micosoft Forms. [ 6O MON  £3 MuTmeEDIATOOLS [ Hare

mThinQSPEak'- Channels * Apps * Devices™ Support ™

My Channels

sk channel fraem a device, fram

Search byt a anather channel, or from the:
Click Mew Channel to create  new ThingSpeak channel.
Name* Createds  Updated
Click on the calumn headers of the table to sart by the entries in
& IoTappDev 2024.01-04  2024-01-04 0651 that column or click on a tag to show channels with that tag.
T Learn to create chan 5, explore and transform data.
& Tinkercad with ESP8266 simulation 20240129 2024-06-04 13:28 Leam more about ThingSpeak Channels.
Examples
& Bao cao SHHT nam hoc 2023-2024 2024-05-03  2024-06-04 04:21 *
& Smart Home 20240605  2024-06-05 0351 .

Upgrade
Need to sand more data faster?

Need to use ThingSpeak for a commercial project?

(1) Nhan New Channel = Tao kénh mai (tai khoan free chi tao duoc téi da 4 kénh)

v Bl CrastdeignCopy X [ CrarnetSetngs -1 X 4] CrouitdesgnCopy - X | € Free Grammarches: X | B Google Dich x | [ eaHowtohaie X | 0 T Ansyis-Thing X | 4 - o x

2]

&« @ @ % thingspeskcom/channels/2533745 /edit a % @ - [EERONN - [ = SRS
=]

[0 PyhanPCap [ Colsb £ DATH 20 Do [ mso2m » | [ Tacidiunng

O NodessiaT o

How o Bu

Bao cao SHHT nam hoc 2023-2024

Channel ID: 2533745
GVC.TS Hguyén Duy Huy

Private View  Publi Sharing  APiKeys  Dataimport/ Export
Channel Settings Help
. Channelsstore sl the data that  ThingSpesk appiiction co chudes eight iekds that
Percenage Complete 0% ‘can hokd any type of data, phus three fields <ation data and ane for status data. Once you collect

Channell 2533745 in a channel, you can use ThingSpeak apps to

Mame Bao cao SHHT ndm hoc 2023-2024 C"\EHHQISQIUHQS
s falds of 3 channel, Enter the

TS Mgy Duy Huy nama, description, location, URL, videa, and tags to complete your chanal,

Description
P . aunique name for the T
+ Description: Entar a description of the ThingSpeak channel
Field]l  Temperature a
+ Flld: Check the box to enable the feld, and enter a field name. Each ThingSgeak channel can have
Field2  Ultzasonie Distance a up 10 flelds.
& Motaatas Enter infoemation sheut channel data, Inchuding JSON, XML, or CSU data
Field3 DR
+ Tags: Enier heywords that identify the channel, Separate tags with comenas.
Field 4 Gas * Link bo External Site: I you have a website that contai mation about your ThingSpeak channel,

specify the URL

Hinh 111.3 — Thiét Idp kénh trén thingspeak

(2) Thiép lap kénh = chon tab Channel Settings
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- Name: Tén kénh

- Description: M6 ta vé kénh (tly chon)

- Field 1: Temperature (Nhiét do) = tich chon

- Field 2: Ultrasonic Distance (Khoang cach séng siéu am) = tich chon
- Field 3: LDR (Cam bién &nh sang) = tich chon

- Field 4: Gas (cam bién khi gas) = tich chon

(3) Chon Save Channel

Tiép dén chon API Keys:

[JThingSpeak™ Channels = Apps = Devices = Support = Commercial Use Howto Buy B

Write API Key

wey NPXX25UL8USM3SGH

Generate New Witte AP Kay

Read API Keys

Ky LRIRFTGQ7SE0Z27TU

Hinh 111.4 — Tao Write APl Ke

Nhé sao chép Write API Key, nhitng cai dat khac co thé dé ¢ ché do mic dinh.
Dén day két thic tao Web Dashboard cho hé théng.
I11.4. Lap trinh nhang trong tinkercad

Phan nay thuc hién Bwéc 3, muc tiéu chinh 12 1ap trinh nhdng cho board Arduino UNO
R3. M6t s6 nhiém vu chinh caa board nay:

+ Nhan dit liéu tir cac cam bién

+ Tinh toan gia tri thu thu thap duoc tir cam bién

+ Giri két qua ra LCD

+ Guri tin hiéu canh béo ra piezo

+ Gui dir liu 1én Thingspeak qua module wifi ESP8266

Yéu cau:

+ May tinh c6 két ndi Internet

+ C0 tai khoan trén tinkercad

Lap trinh: Chuong trinh duoc viét bang ngdn ngir Arduino trong tinkercad nhu sau:
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oo
GO0 smart weather monitoring system B o = @
[0}

N G0 @ -—- [ Code P StartSimulaion  SendTo

Basic Y
9 Battery N
‘ Breadboard
1
) o e
DCMotor  Micro Servo
ﬂ AN
y NEN €0RG8
Gearmotor  Transistor.
. @ [
Diode  Photoressstor

Test -+ m - 1 garduing Uno R3) +

//Bmart weat
#inaluda <Ligqu

re
analogh
Gge = temp_vout
= (veltage - 0.5)
tin("Current temperature: ® 1 String(temp)};

//eonvert analeg valuc

voul; .

float temp;
float voltage:

or
gas_sensor_value — analogRead (gas_sensor_port) 7

Scrial.println("cas scnsor valuc: " + String(gas_sensor_valuc));
if (gas sensor value > 200

/fgas sensor
int gas_sensor_port = A
int gas sensor value

nfa

tone (T,523,1000) ;

1 measurement

n;
nl LriggerPin = 10;
const int cchoPin = 9; -

long duration; i ement
ggerfin, TGW);
iables delayMicroscconds (2)
i f/ Sets the tr n HIGH state for 10 microseconds

ggertin, HTGH);
oscconds (10)
te (triggerPin, LGW);

Windspeediloal;
int Windspecdint;
LCD

LiguidCrystal led(8, 2, 6, 5, &, {rs, enable, d4, d5, dé, d7) £/ Reada Lhe scho pin, and relurns Lhe sound w me inom i
duzatien = pulseln(echofin, WLCH);
RIFT w:  rain = 0 23 * duration;
“onnect to delay(10); // Dalay & lillle bil. L ve simulalion perlormance
wor
ather Map APT

R B3y led.print (rain) ;
=s Serial.printin("Rainfal

up wWili module

.
id sotupESPB266 (veid) 3

seed messuranenl

/7 Start cur ESPB266 Serial Comnunica analogRead(A2) * (5.0 / 1023.0):
Serial.begin( g ate ed to MPH
Serial.p: B /j/ on Ix t to ES For TGN acresn oulpul

(_wind - 0.4) * 10 * 2.
T -

v
indspeedfloat

delay (10) 7 the ESP to respond d - 0.4) * 10 r Serial monitor output
/fwind speed LCD
if (Serial.find("OK")) 1c 0,1) ¢ /f sdjusl oursor
Serial.printlin("ESP8266 OK!!!"); to Simulator Witi led.print ( speed) ;
Led.print( g
Serial.printin( ATRB=\"" + "" o+ password + "\""): / WLAP — 1ist near iC(V_wind < 0.4)
delay(10); a little fo to respond [
led.print ("0");
if (scrial.find("
Serial.println("Conne: ]
1
= server a client. " led.prink (Windspeadinl)
Serial.println ("ATICIPSTART \"TCPA",\"" 1| host | " | httpPort); }cn.prlnt(“l{l‘ﬂ")r
dalay (50) ; a little for Lhe ESP L spand .
if (Serial.tind{"OK"))
= Serial.prinlln("ESPE: lonnecled Lo server! 11%) ;
] Serial.print("0.0");)
=lasi
ands dala Lo Thin 1.print (Windspeedfloat);} // Qutpul Wind speed value
vold scnd data(void) Serial.println(" MPI");
: { delay (100},
//for temparature sensor
< temp_vout = analogkead(a0) Serial.print ("Enemometer Voltage: ")
voltage = temp vout * 0.00 0t 1 5000mY if (V. wind > 2)
temp — {voltage - 0.5) * Serial.printin(*Out of rangel™);
/ Construct HTTP cal. else it (V_wind < 0.4)
String httpPacket - "GET " | url | String(temp) | " | Stringlgas sensor wvalue)
inl lenglh = h 21 Tenglh () 7 Serial.printin("out range!™):
/ Send ]
Serial.print ("AT elaa(
Serial.prinlln(langlh) ; Serial.print (V_wind):
delay (10) / Wa a if (">"]) return int
// Send «
Sarial.print th 2 ata to
delay (10) e
ir (Serial.zind(" 3 ; for faster analyti
Serial.printlin(* }
] . i

void setup()
{

pindode (A1, INBUT): 74 5,

pindode (7, OUTPUT); //gas sen:

pinMode (80, TNFUT) ; flempera i
pindode (A2, INEUT); 2

2=tupESPHZES () 5

Ted.bagin (16, 2) 7

PinMode (Eriggerbin, OULRUT);
s pinbode({schoPin, INPUT);

Hinh I11.5 — Source code lgp trinh cho mach
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Mgt sé6 module quan trong:

* Module két néi mach 10T a0 va thingspeak:

//WIFI module variables

String ssid = "simulator Wifi"; // SSID to connect to

String password = ""; //virtual wifi has no password

String host = "api.thingspeak.com"; // Open Weather Map API

const int httpPort = 80;

String url = "/update?api key=NPXX25UL8USM35GH&fieldl="; //ThingSpeak Channel API Key

* Module cai dat ESP8266:

//setting up the wifi module
vold setupESP8266 (void)

{

// start our ESP8266 Serial Communication

Serial .begin(115200); // Baud rate

Serial.println ("AT"); // Serial connection on Tx / Rx port to ESPE266
delay(10); // Wait a little for the ESP to respond

if (Serial.find("CK"))
Serial .println("ESP8266 OK!!!"); // Connect to Simulator Wifi

Serial.println ("AT+CWJAP=\"" + ssid + "\",\"" + password + "\""); //AT+CWLAP — list nearby
delay(10); // Wait a little for the ESP to respond

if (Serial.find("CK"))
Serial.println("Connected to WiFi!!!™); // Open TCP connection to the host:

//ESP2266& connects to the server as a TCP client.

Serial.println ("AT+CIESTART=\"TCP\",\"" + host + "\"," + httpPort);
delay (50); // Wait a little for the ESP to respond

if (Serial.find("OE"))
Serial.println("ESPB266 Connected to server!!!™)

* Module giwi dir li¢u 1én thingspeak:

//Sends data to Thingspeak
void send data(void)

{

// Construct HTTP call

String httpPacket = "GET " + url + String(temp) + "&field2=" + String(gas_sensor value) + "s&field3=" + String(rain) +
"sfield4=" + String(Windspeedfloat) + " HTTP/1.1\r\nHost: " + host + "\r\n\r\n";

int length = httpPacket.length();

// Send our message length

Serial.print ("AT+CIPSEND=");

Serial.println(length);

delay(10); // Wait a little for the ESP to respond if (!Serial.find(">")) return -1;

// Send our http request

Serial.print (httpPacket);

delay(10); // Wait a little for the ESP to respond

if (Serial.find("SEND OK\r\n")
Serial.println("ESP8266 sends data to the server");

111.5. M6 phéng mach trong tinkercad va hién thi két qua trén #ng dung web

thingspeak

Sau khi lap trinh xong trong tinkercad thi tién hanh mé phong mach. Bé mé phong nhan

nat Start Simulation ¢ goc trén phai.

Khi mach hoat dong, quan sat két qua hién thi trén RTDB firebase. Dé thay doi gia tri

md phong, kich chon cam bién va diéu chinh gia tri, quan st su thay d6i trén RTDB
firebase cling nhu trén man hinh LCD.
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Hinh I11.6 — M6 phong mach trong tinkercad
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Hinh 111.7 — Két qua md phong mach trén thingspeak

111.6. D4nh gi4

Khi chay mé phong, hé thong hoat dong on dinh. Khi diéu chinh két qua trén cac cam
bién nhiét do, dién ap, khi gas, khoang céch, gia tri duoc cap nhat Ién firebase kha nhanh
va chinh xé&c. Han ché duy nhit cua mé phong véi thiét bi ao 1a phai diéu chinh thii céng
gid tri ciia cac cam bién.

Véi viéc md phong thanh cong mét sé dich vu quan trong cua nha thdng minh mé ra co
hoi md phong cho nhirng dich vu khac cia nha thong minh ciing nhu céac linh vuc khéc.
MJi sinh vién c6 thé ty md phong hé thong 1oT ma khong can phai mua thiét bi that. Viéc
nay khong doi hoi ton kém chi phi mua thiét bi nén tat ca sinh vién déu c6 co hoi md phong
cac dy an IoT. Dé thuc hién céc du &n phuc tap hodc ting cudng Ky ning lam viéc nhém
thi c¢d thé thuc hién theo nhém théng qua chia s¢ mach cho céc thanh vién trong nhom dé

truc tiép diéu chinh mach, code...
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Bang 111.1 - So sénh hé thong 10T véi thiét bj do va thdit

Hé théng IoT  Hé théng loT

UG @ véi thiét bi 40 véi thiét bi that
1  Thoi gian trién khai Nhanh Cham
2  Kinh phi Khong Tén kém
3 Kétndi thiét bi thu thap di liéu X X
4 Kétnbi thiét bi diéu khién X X
5  Kétndi Internet X X
6  Hién thi két qua 1én webapp, mobile app X X
7 HO trg 1am viéc c& nhan, nhom X X
8  Trién khai moi ltc, moi noi X
9  Phu hop véi hoc truc tuyén X
10 | Phu hop véi hoc truc tiép X X
11  Kha ning ap dung thuc té Thap Cao
12 Trién khai cho nhiéu sinh vién thuc hanh Tot Han ché

cung luc
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KET LUAN

Viéc mo phong thanh cdng hé thdng IoT co ban bang thiét bi 40 mé ra co hoi thyc hanh
trién khai hé théng trong phong lab trudc khi trién khai ngoai thuc té. Hé théng mé phong
tir thu thap di liu dén guri 18n web server, hién thi trén webapp/mobile app con cho phép
diéu khién thiét bi trong mach. Viéc md phong bang thiét bi ao gitip ngudi hoc ¢ thé md
phong & moi lic, moi noi, c6 thé thuc hién theo nhém hoic ca nhan, dic biét khéng ton
kém chi phi mua thiét bi that. D¢ tai thuc su c6 ¥ nghia véi sinh vién nganh Cong nghé
théng tin khi hoc hoc phan “Phét trién &ng dung 1oT”. Két qua cta dé tai 1a tai liéu tham
khao hitu ich gitp sinh vién c6 thé md phong cac hé thdng IoT co ban bang cac thiét bi 4o,
gilp tiét kiém chi phi va c6 thé thuc hién moi lic, moi noi.

Trong thoi gian téi, tic gia s& tiép tuc nghién cau trién khai xay dung mé phong hé
thong 10T 4o trén nén tang di dong. Ngoai ra s& nghién ciu cac phan mém, céng cu moi
nhu nén tang wokwi, RTDB firebase, NodeJS gitip md phong, phat trién webapp cho céc
hé thdng 10T véi nhiéu thiét bi da dang hon nham hd tro md phong nhiéu loai hé théng loT
trong thuc té.
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