BO GIAO DUC VA PAO TAO ] ‘
TRUONG PAI HQC QUAN LY VA CONG NGHE HAI PHONG

I1SO 9001:2015

GIAM SAT NHIET PO PQ AM VA PIEU KHIEN THIET BI
PIEN QUA INTERNET DUNG MODULE ARDUINO ESP8266

PO AN TOT NGHIEP PAI HQC HE CHINH QUY
NGANH PIEN TU VIEN THONG

HAI PHONG - 2019




‘ BO GIAO DUC VA PAO TAO o
TRUONG PAI HOC QUAN LY VA CONG NGHE HAI PHONG

GIAM SAT NHIET PQ PO AM VA PIEU KHIEN THIET BI
PIEN QUA INTERNET DUNG MODULE ARDUINO ESP8266

KHOA LUAN TOT NGHIEP PAI HQC HE CHINH QUY
NGANH: PIEN TU VIEN THONG

Sinh vién _  Hoang Cong Thanh
Giang vién hudéng dan :TS. Poan Hiru Chirc

HAI PHONG - 2019




BO GIAO DUC VA PAO TAO ] ‘
TRUONG PAI HOC QUAN LY VA CONG NGHE HAI PHONG

NHIEM VU PE TAI TOT NGHIEP

Sinh vién: Hoang Cong Thanh - Ma SV: 1512103010
Lép: DT1901 - Nganh: Dién Tt Vién Thong
Tén dé tai: Giam sat nhiét o d6 am va diéu khién thiét bi dién qua

internet dung module arduino esp8266



NHIEM VU DE TAI

1. Noi dung va cac y€u cau can giai quyéet trong nhi¢m vu dé tai tot nghi¢p
( vé 1y luén, thuc tién, cac so li¢u can tinh toan va cac ban vé).

.........................................................................................

.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................

.........................................................................................



CAN BQ HUONG DAN PE TAI TOT NGHIEP
Ngudi hwong din thir nhat:
Ho va tén : TS. Boan Hiru Chirc

Hoc ham, hoc vi - Tién Si
Co quan cong tac  : Truong Pai Hoc Quan Ly va Cong Nghé Hai Phong

Noi dung huéng dan : Toan bo dé tai

Nguwoi huéng din thir hai:

Pé tai t6t nghiép duoc giao ngdy thang nim

Yéu cau phai hoan thanh xong trudc ngay thang niam

ba nhan nhiém vu BPTTN ba giao nhiém vu DPTTN
Sinh vién Nguwoi hudng dan
Hoang Cong Thanh TS. Poan Hiru Chuc
Hai Phong, ngay ...... thang........ nam 2019

Hiéu truéng

GS.TS.NGUT Trin Hitu Nghi



CONG HOA XA HQI CHU NGHIA VIET NAM
Péc 1ap - Tw do - Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP

HOQ VA tEN ZIANG VICN: oo
Don Vi CONZ tAC: o e
Hovaténsinh vién: ..., Chuyén nganh: .........cccceeeenveennnne.

DR oL 17211 1< oA ORI

Tinh than thai d6 cua sinh vién trong qua trinh lam dé tai tt nghiép

1. Panh gia chat luong ciia d6 an/khoa luan (so véi noi dung yéu cau di dé ra
trong nhiém vu B.T. T.N trén cac mat Iy luan, thyc tién, tinh toan sé liéu...)
2. Y kién cua giang vién huéng dan tét nghiép
Duoc bao vé I:I Khong duoc bao vé I:I Piém huong dan I:I
Hai Phong, ngay ... thang ... nam ......
Gidang vién hwéng dan

(Ky va ghi r6 ho tén)



CONG HOA XA HQI CHU NGHIA VIET NAM
Péc 1ap - Tw do - Hanh phuc
PHIEU NHAN XET CUA GIANG VIEN CHAM PHAN BIEN

HO VA T8N GIANG VIEN: ..oiiiiiiice ettt e be e sre e
DON VI CONG TACT ..ot
Ho vatén sinh vién: ........cccooevie i, Chuyén nganh: ........cccceevvevieiieinn,
DT P I o 1101 11T<) o RO
1. Phan nhan xét cua giao vién chadm phan bién

3.'Y kién cua giang vién cham phan bién
Duoc bao vé I:I Khong duoc bao vé I:I Piém huong dan I:I
Hai Phong, ngay ... thang ... nam ......
Giang vién cham phan bién

(Ky va ghi ro ho tén)



MUC LUC
LO1 CAM ON
CHUONG I :TONG QUAN VE PE TAI NGHIEN CUU

1.1 DAt VAN @@ oevvvnniernnieiiieeiieerieereeertieersneessneersnersneerseneesneessnnnes 5
1.2, MIUC tH€U . ceviiinneiiineiieinnresaressnaseosessosssscssssosssssesssassssnssssnassosnas 5
1.3. NOi dung nghi€n Clrt . ...cocviiiniiiniiiiiiiiiiiiiiiiiiiiiiieiiieieieteenrcsasecnns 5
07 R T T 1 1 1 N 6
1.5. Pham vi Un@ dun@ ...ccceviiiniiiiiiiiiiiiiiiiiiiiiiiniiiineiiinsieiinsccssseiionses 6
CHUONG 11: COSOLY THUYET ..cvvuueiiiiiiiiniiiieeeeeeerenniaeeeeeesannns 7
2.1. TONE qUAN V& TOT .ceuviinniriinieriiiieeerteerteerteersneerseeerraeesnneesnnnes 7
2.1.1. Gi6i thiéu vé Internet of ThingS (I0T) ......oivvniiieiiee e, 7
2.1.2. Lichstthinhthanh .............. .., 8
2.1.3Ung dung ctaToT ...ooouiiieniii e 8
VAL O] 1 1o 1 Ted T ) 11
22,1 GIOT thIGU.. .o 11
2.2.2. Cong nghé truyén nhan dit U .. .......couviie i, 12
2.3. Giédi thiéu Ve ESP8266 NOdeMCU...cuuvvunvrnnrenneenneernneenneenneennoneen. 13
2.3.1. Céu tao cta NODEMCU ESP8266 ........euueiieeeeeieeee e, 13
2.3.2. Tinh nang cia NODEMCU ESP8266 ........c.ccoviiiiiiiiiiiiiiiiiniiie e 13
A \Y (o To (] [0 ] o I I 15
2.5 Céc chuin giao tiép dwoe ST dUNG. ....vvvenerenneeeneerriieereeerneernneenens 18
2.5.1 Chuan One-WIre .............ccouiiiiieeieeieeaeeeiii e 18
2.5.2 Chuan giao ti8p UART .....coumiee e 18
2.6 PRAN M. c.uuvvnnirnniennirnneenneerneerneernersnerseesteesnsesseessnsssmsmesnesns 20
2.6.1 Gi6i thiéu phAn mém 1ap trinh . .........ooooiiiiiii e, 20
2.6.2 Co s 1y thuyét v& APP BIYNK...........uviiiniiieiie e 23
2.6.3G00gle ASSISTANT . ... . it 24
2.6.4 Cong cu IFTTT (If This Then That) . ........ccoooiiiiiiiiiiiiii i 27
CHUONG 3. TINH TOAN VA THIET KE......ccoeeeriiiinnieneeneeeenennnnnnns 28

3.1. Mo ta hoat dOng clia hé thONg .......ccvvvvivrnniireiiiriierieerieerneenan 28



3.2 Tinh toan va thiét K& hé thONG........vvvveierenierenieeriierineeereeerneenens 29

3.2.1. Thiét ké s0 @0 khdi h8 thONG.........oeveeeieeiie e, 29
322 Tinh toan va thibt k&.......... ... e, 30
3.2.2.1 Thiét ké khoi X Iy trung tAm... .........cooevvuiiiiieeeiiieeeiieeeei e, 30
3.2.2.2. KhOi 083 12 CONE SUAL . +evveeeeeeeee e 32
3.2.2.3. KNOI CAMDIEN .o.ooie e 37
3.2.2.4. KO NQUON ...l 38
3.2.2.5. Khoi didu Khien...........oooiiiii i 39
3.2.2.6. S0 d6 nguyén 1§ toan Mach ... .....eveeeiie e 40
3.3 Nguyeén Iy hoat dOng.......ccocviiiiieiiiniiiiiiinioinicinresnsssesscsnscsssconnss 41
CHUONG 4. THI CONG HE THONG. .......ccvuiieinirineerteernneernnennnn 42
A1 GIOT thIBU cevvvnneerrnneeerreeerriieeertneeerreneeeraneeersseerssneeersnneessssnnons 42
4.2 Thi cONZ hé thONG...eeueeeerneerieeiiieerteerteeereeerteeereneeesneersneessnnns 42
4.2.1.. Thuc hién lap rap va ghép ndi cac mach va Module........................ 42
4.3 LAP trinh B8 thONG. ...ccuvvvuniinniiniiinieiiieiieereeenerteeneerneerneeranenes 43
4.3.1 Luu @0 @Al thUAt . ..o oo, 43
4.3.2 Phan mém 14p trinh cho vi diéu khién. ...............cooooiiiiiiiii . 45
4.3.3 Chuong trinh didu Khidn ........o.ooiunriiee e 46
4.3.4 Piéu khién qua dién thoai véi Blynk ............ooooviiiiiiiiiiiieeiieeein 52
4.3.5C00g UG tro TFTTT ..ot 54
4.4 Huéng dan sit dung, thao tAC ....ceuuvvuneeneenieenerneeueeeerneeenenernnenenes 59
4.4.1. Viét tai liéu hudng dan st dung. .........co.oeeeeeei e, 59
4.42.Quy trinh thao tAc oo 59
CHUONG 5. KET QUA, NHAN XET VA PANH GIA .........eueuuueeneee. 61
5.1. GIGT thiU oo 61
5.2. K&t qUA @At AUWOC . evvvernirnnierneerneerieeeneeneereereerneerseeserssmsasenes 61
5.3. K&t qua thure NEHIGIM . ....ovvvnvrnniiiiniiiiiieeiieeiieeerieerieeraerseeraes 61
530 MOMINN oot 61
5.3.2. Diéu khién va giam Sat thit DI ....o.cccoveveeeeveeeeiieeeeeee e, 62

5.4. Nhan xét va danh gia ......cooviiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiineicenerconmencen 62



SAT.NRAN Xt oo 62

SA2.DAnh ZId ... 63
CHUONG 6. KET LUAN VA HUONG PHAT TRIEN ......cccuceevvvnnnenne. 65
6.1 KEETUAN ouvvvvnnirinnirinerinieeiieerieereteeraeerteeersneersaeersneersnneessnnns 65
6. 1. 1. UU GIBIM. ..o, 65
6.1.2. KUYt GHEIM ...t e, 65
6.2. HUONE PhAL tHEI cevvvevrnnirineerieeiieiiieeerteerteerneersneersnersnnnnes 66

TAI LIEU THAM KHAO



LOI CAM ON

Pé hoan thanh t6t D6 4n tot nghiép, em xin goi 10i chan thanh cam on cac
thay c6 trong Khoa Dién-Dién Tt di tao nhiing diéu kién tot nhét cho chung em
hoan thanh d¢ tai.

Pic biét em xin gui 10i cam on siu sic dén Thay Poan Hiru Chirc - Giang
vién Khoa DPién bién Tu da truc tiép hudng dan va tan tinh gitp dd tao diéu
kién d€ hoan thanh t6t dé tai.

Cudi ciing em xin cam on dén gia dinh, 1a chd dua ciing nhu 13 nguén dong
vién tinh than mdi khi em gip kho khin trong hoc tép ciing nhu trong qua trinh

nghién ctru dé hoan thanh dé tai tét nghiép. Em xin chan thanh cam on!

Ngudi thuc hién dé tai

Hoang Cong Thanh



CHUONG I :TONG QUAN VE PE TAI NGHIEN CUU

1.1 it van dé

Ngay nay, cong nghé két ndi dau tién can nhic dén hién nhién 1a Wifi —
cong nghé két ndi khong day phd bién nhat hién nay. Ciing vi tinh phd bién
cia dang két nbi nay ma cai tén Wifi thuong bi lam dung dé chi két ndi
khong day noi chung. Li do ma két ndi Wifi duwoc wa chudng nhu vy don
gian 1a vi kha nang hoat dong hiéu qua trong pham vi vai chyc dén vai trim
mét ciia cac mang WLAN. Va trong thoi dai cong nghi¢p hoa hién dai hoa
hién nay, viéc phat minh va ché tao ra céc thiét bj thong minh c6 kha nang
diéu khién tir xa dang va sé rat dugc quan tm va rat hitu ich cho cudc séng
hang ngay. Vi muyc tiéu cong nghé hién dai hoa ngay cang phat trién, em da
quyét dinh 1am mot do an “Giam sat nhiét 46 d6 am va diéu khién thiét bi
dién qua internet”. Pé tai ciia em ngoai viéc diéu khién thiét bi doc l1ap thi
con giam sat nhiét do trong ngdi nha. Khi du an hoan thanh ching ta co thé
diéu khién cac thiét bi dién trong nha... bang cach twong tic qua cac nut
nhan dé hién thi trang thai hoat dong trén dién thoai va may tinh. Nhu vay,
du chung ta & bat ctr noi ndo c6 internet déu c6 thé giam sat va diéu khién
duoc cac thiét bi da két ndi véi module diéu khién. Khi du 4n thanh cong va
duoc ap dung rong rii thi sé rat tién loi cho cudc sdng thudng ngay, gitip cho
dat nudc ngdy cang phat trién.
1.2 Muc tiéu cia d@ tai
- Tiép nhan tin hién tir cdc cam bién va diéu khién céc thiét bi.
- C6 chuc ning giam sat va diéu khién tir xa qua internet, str dung dién thoai
hodc may tinh.
- bBiéu khién bang giong noi.
- C6 thé thi cong dd 4n trén mot ngoi nha thuc té hodc mo hinh.
1.3 N¢i dung @@ tai
Viéc thyc hién thiét ké mach ““Giam sat nhiét do d6 am va diéu khién thiét
bi dién qua internet dung module arduino esp8266°° s& can phai thuc hién

cac ndi dung nhu sau :



« Noi dung 1: Nghién ciru tai liéu vé 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 va tinh toan thiét ké mach phan ctmg cho thiét bi.
« Noi dung 4: Thi cong phan cing, thir nghiém va hiéu chinh phan cing.
« N6i dung 5: Thir nghiém va diéu chinh hé thdng ciing nhu chwong trinh dé
hé thdng duoc toi vu. Panh gia cac thong sd ctia mé hinh so véi thuc té.
« Noi dung 6: Viét bao cao thuc hién.
* Noi dung 7: Bao v¢ luan van
1.4 Gi6i han
* Kich thudc mod hinh
* St dung KIT NodeMCU ESP8266
« Tap trung vao thiét bi diéu khién trung tdm
« Sir dung cic nén tang di c6 san va cac thu vién mé dé phat trién san pham
1.5 Pham vi ing dung
Pé tai 1a mo hinh thu nho, tuy nhién c6 thé dugc tmg dung rong rii & cac moi
truong khac nhau nhu nha &, nha xuéng, nha kinh....Trong san xut ciing nhu

sinh hoat.



CHUONG II: COSO LY THUYET

2.1 Tong quan vé internet of things

2.1.1 Giéi thi¢u vé Internet of Things (IoT)

Ngay nay, nhu cau phat trién cac tng dung lién quan dén Internet ngay cang
cao. Va IoT (Internet of things) 14 mot cong nghé quan trong bai chung ta c6 thé
tao ra nhiéu ung dung da dang phuc vu da s6 moi linh vuc trong doi séng tr no.
Vé co ban, [oT 12 mot hé théng mang ludi ma trong do tat ca cac thiét bi, dbi
tugng dugc két ndi Internet thong qua thiét bi mang (network devices) hodc céc
bd dinh tuyén (routers). IoT cho phép cac ddi tuong duoc diéu khién tir xa dua
trén hé thong mang hién tai. Cong nghé tién tién nay gitip giam cong stic van

hanh cua con nguodi bang cach tu dong hoa viéc di€u khién céc thiét bi.

Céc thanh phan chinh trong mot hé thong IoT:
* Thiét bj:

Mai thiét bi s& bao gém mot hodc nhiéu cam bién dé phat hi¢én cac thong sb cua
tmg dung va giri chiing dén Platform.
* IoT - Platform:

Nén tang nay 1a mot phan mém dugc luu trir tryc tuyén con duoc goi 1a dién
toan dam may, cac thiét bi dugc két ndi v6i nhau thong qua no.

Nén tang nay thu thap dit liéu tir thiét bi, toan bo dit liéu duoc phan tich, xir 1y,

phat hién néu c6 18i phat sinh trong qua trinh hé théng van hanh.



o Két ndi Internet:

bpé giao tiép duoc trong IoT, két ndi Internet ctia céac thiét bi 1a mot diéu bét
budc. Wifi 1a mot trong nhitng phuwong thic két ndi Internet phd bién.
« Ung dung:

Ung dung 1a giao dién dé ngudi dung diéu khién.
2.1.2. Lich sir hinh thanh

Khai niém vé mot mang ludi thiét bi dugc két ndi voi nhau di dugc thao luan
vao dau nam 1982, véi mot may ban hang ty dong Coke dugc thyc hién ¢ Dai
hoc Carnegie Mellon tr¢ thanh thiét bi két ndi Internet dau tién trén thé gioi.

Thuat ngit “Internet of things” duogc sir dung lan dau tién boi Kevin Ashton vao
nam 1999. Sau d6 IoT trai qua nhiéu giai doan va co budc phét trién nhay vot
cho dén ngay nay.

2.1.3. Ung dung ciia IoT
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Dk hé thong dén Pinh tuyén giao thong Cham soc bénh nhan Hé théng an ninh Phan phdi nang luong

Hé théng an ninh
Cham soc tha cung
Bao chay

Dk hé thong lanh

Pk hé thong giat/sdy
Giam sat nang luvong

Huong dan do xe

Thu phi tw dong

Anh ninh giao thong

Quan ly hé théng giao thong
cong cong

Van chuyén hang hoa

Quan ly giao théng dudng
khdng, dudng sat, duong
bo.,....

Theo doi ngudi gia
Chan doan bénh
tir xa

Giam sat thiét bi
Vé sinh bénh vién

e Nha thong minh (Smart Home)

Hé thdng chiéu sang

Hé thong nang luong
Hé théng van chuyén
Céc canh béo cap ciru

Bao tri

Giam sat

Pong bd

Hé thdng tién ich
Cacdich vu khan
Quan ly chat thai

Pay la mot trong nhiing tmg dung dugc quan tim nhiéu nhat trong nhiing
nam gan day. Mot ngdi nha théng minh hoan toan ¢ thé dugc giam sat va diéu
khién tu dong. Ban c6 thé bat tit dén bfmg mot ung dung trén di¢n thoai, néu 1&
quén tat tivi khi ra khoi nha ban hoan toan ¢ thé tit nd & mot noi c6 két ndi

Internet, hodc diéu hoa sé tu dong diéu chinh tang hay gidm khi nhi¢t d§ bén



ngoai thay doi. Va con vo sé tng dung khac nham mang lai su tién loi nhét cho
nguoi dung.

Hién nay cac chu dau tu xay dung chung cu cling da tiép can védi cong nghé

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

e Giao thong van tai

An toan 1a diéu dau tién khi nghi dén tac dong cua IoT di véi giao théng van
tai. Y tuong dua ra la cac phuong tién c6 kha ning lién lac v6i nhau bang cach
sirdung dir liéu da dugc phan tich dé c6 thé giam dang ké cac su cb tai nan xay
ra khi tham gia giao thong. St dung cam bién, cac phuong tién nhu 6 t0, xe buyt
duoc canh bao nguy co tiém an trén duong, hodc tham chi 1 tinh trang un tic
giao thong ¢ mot sé tuyén dudng.

Dich vu véan chuyén hang héa ciing dugc (mg dung tir cong nghé nay. Cong
nghé quan 1y lich trinh véan chuyén, t6i wu hoa cac tuyén giao hang, muc tiéu thu
nhién lidu cta phuong tién, giam sat toc do cua tai xé giao hang tudn thu quy
dinh an toan nham mang lai nhiing lgi ich vé kinh té va sy hai long cua khach
hang.

e Cham soc sirc khoe

Mot thiét bi co thé canh béo tinh trang va theo doi suc khde la mot trong

nhimg tng dung trong linh vuc y té.



Miéng dan theo ddi sttc khoe cho bénh nhan: ban khong can dén bac si,
nhiing thong sb vé nhip tim, huyét ap, déu duoc thu thap tr xa dugc phan tich

sau d6 chuan doan dé dua ra tinh trang stcc khoe hién tai cia bénh nhan va cé

thé du doan nguy co mic bénh nham c6 bién phap phong ngira kip thoi.

e Nong nghiép (Smart Farming)
Mo hinh nha kin 1a mot trong nhitng tng dung dién hinh ciia cong nghé
[oT dugc ap dung trong linh vuc nong nghi¢p. Va & nudc ta da dugce ap dung
rong rai. Bén trong hé théng nay cay trong hoan toan cach ly véi diéu kién thoi
tiét bén ngoai, viéc diéu khién nhiét do, d6 4m, anh sang déu tu dong hoa. Pong
thoi theo ddi duoc tinh trang phat trién ciia cdy trong, xac dinh thoi gian thu

hoach, giam thiéu t6i da cong suit ngudi lao dong.
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e Thanh phé thong minh (Smart City)

C6 thé xem day 1a tap hop cta tit ca tng dung cta IoT vao mot hé thong
16n. Mot giai phap di va dang duoc nhiéu qudc gia trén thé gidi ap dung & cac
thanh phd 16n nham giai quyét nhimg van dé cap bach nhu tinh trang ket xe, gia
tang dan s6, 6 nhiém moi truong, ngap lut, ...

Moi thir trong thanh phé thong minh nay dugc két ndi, dir liéu s& duoc gidm
sat boi mot loat cac may tinh ma khong can bét ky sy twong tac nao cua con

nguoi.
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2.2 CONG NGHE WIFI
2.2.1. Gidi thiéu

Wifi 1a mot mang thay thé cho mang c6 day théng thuong, thudng dugc sir
dung dé két ndi cac thiét bi & ché d6 khong day bang viéc st dung cong nghé
song vo tuyén. Dit liéu duge truyén qua song vo tuyén cho phép cac thiét bi
truyén nhan dit liéu ¢ téc do cao trong pham vi ctia mang Wifi. Két ndi cac may
tinh vo1 nhau, véi Internet va véi mang co6 day.

Wifi (Wireless Fidelity) 1a thuat ngit dung chung dé chi tiéu chuan IEEE802.11
cho mang cuc b0 khong day (Wireless Local Networks) hodac WLAN:S.

Viéc str dung rong rai va tinh san c¢6 cia n6é ¢ nha va noi cong cong nhu cong
vién, quan café, san bay, ... d3 khién Wifi tr& thanh mét trong nhimg cong nghé
truyén nhan dit liéu phd bién nhat hién nay.

2.2.2. Cong nghé truyén nhan dir liéu
Cic chuin ciia wifi

Wifi 14 viét tit ciia tir Wireless Fidelity trong tiéng Anh, duoc goi chung 1a
mang khong day str dung song vo tuyén. Wifi 1a loai song vo tuyén tuong tu nhu
song dién thoai, song truyén hinh va radio. Hau hét cac thiét bi st dung dién tir
hién nay nhu : Smartphone, May tinh bang, Tivi, Laptop... déu c6 thé két noi
dugc WiFi. Va Wifi 1a thir gin lién va khong thé thiéu v6i doi sdng cia ngudi
dan trong hau hét cong viéc ciing nhu giai tri hang ngay

Chung truyén va phat tin hiéu ¢ tan s6 2.4 GHz hoic 5 GHz. Tan sb nay
cao hon so vé6i cac tan sd st dung cho dién thoai di dong, céac thiét bi cAm tay va
truyén hinh. Tan sb cao hon cho phép tin hiéu mang theo nhiéu dit liéu hon
Chuan 802.11

IEEE 802.11 1a mdt tap cac chudn cia to chirc 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 nhan tin hiéu gilta mot thiét bi khong day va tong dai
hodc diém truy cdp (tiéng Anh: access point), hodc giita 2 hay nhiéu thiét bi

khong day voi nhau



Niam 1997, IEEE giéi thiéu chudn mang khong day dau tién va dit tén nod
12 802.11. Khi d6, toc do hd tro tdi da cua mang nay chi 1a 2 Mbps v&i bang tﬁng
2.4GHz.
Chuin 802.11b
IEEE di md rong trén chudn 802.11 gbc vao thang Bay nim 1999, d6
chinh 14 chuan802.11b. Chuan nay hd tro bang thong 1én dén 11Mbps, twong
quan véi Ethernet truyén thong
802.11b sir dung tan sd vo tuyén (2.4 GHz) giong nhu chuan ban dau
802.11. Cac hang thich sir dung cac tan sd nay dé chi phi trong san xuit cia ho
dugc giam. Cac thiét bj 802.11b ¢ thé bi xuyén nhiéu tir cac thiét bi dién thoai
khéng day (kéo dai), 1o vi song hodc cac thiét bi khac sir dung cung dai tan 2.4
GHz. Mic du viy, bang cach cai dat cac thiét bi 802.11b cach xa cac thiét bi nhu
vy ¢6 thé giam duoc hién tuong xuyén nhiéu nay
e Uu diém cua 802.11b — gia thanh thap nhét; pham vi tin hiéu tot va khong
dé& bi can tro.
e Nhuoc diém cta 802.11b — téc do toi da thap nhat; cac tmg dung gia dinh
c6 thé xuyén nhiéu.
Chuin 802.11a
Puoc phat trién song song cung vdi chuan 802.11b, chuin 802.11a hd trg
tbc do toi da gan gap 5 lan 1én dén 54 Mpbs va st dung bang tang 5Ghz nham
tranh bi nhidu tir cac thiét bi khac. Tuy nhién, ddy ciing 1a nhugc diém cta chuan
nay vi pham vi phat s€ hep hon (40-100m) va kh6 xuyén qua céc vat can nhu
vach tuong.
Chuén nay thudng dugc sir dung trong cac mang doanh nghiép thay vi gia
dinh vi gia thanh cta n6 kha cao.
Chuin 802.11g
Niam 2003, chuan Wifi thé hé thi 3 ra doi va mang tén 802.11g. Chuan
nay duoc két hop tu chuan a va b. Pugc hd tro tée do 54Mpbs nhu chuan a va

st dung bang tang 2.4GHz cta chuan b vi vdy chuan nay c6 pham vi tin hiéu



kha tot (80- 200m) va van dé bi nhidu tir cac thiét bi dién tr khac. Ngay nay,
mot s6 ho gia dinh van con str dung chuan nay .

e Uu diém cua 802.11 g— tdc do cao; pham vi tin hi¢u tdt va it bi che khuét.

e Nhuoc diém cua 802.11g — gia thanh dat hon 802.11b; cac thiét bi co thé
bi xuyén nhiéu tir nhiéu thiét bi khac str dung ciing bang tan.

Chuin 802.11n (hay 802.11 b/g/n)

Pay 1a chuin dugc st dung phd bién nhat hién nay va twong ddi méi.
Chuan WiFi 802.11n dugc dua ra nham cai thién chuan 802.11g bang cach st
dung cong nghé MIMO (Multiple-Input Multiple-Output) tdn dung nhiéu anten
hon

Chuén két ndi 802.11n hd tro tdc do 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 ndy da va dang dan thay thé
chuan 802.11g véi tdc dd cao, pham vi tin hiéu rat tot (tr 100-250m) va gia
thanh dang ngdy cang phu hop véi tai tién nguoi tiéu dung.

e Uu diém cta 802.11n — toc dd nhanh va pham vi tin hi¢u tdt nhét; kha
ning chiu dung t6t hon tir viéc xuyén nhidu tir cac ngudn bén ngoai.

e Nhuoc diém cua 802.11n — chuan van chua duoc ban bd, gia thanh dat
hon 802.11g; sir dung nhiéu tin hiéu c6 thé gdy nhiu véi cdc mang
802.11b/g & gan.

Chuin 802.11ac (hay chuan 802.11 a/b/g/n/ac)

Trong khoang mét vai nam trd lai day chiing ta dugc nghe nhic nhiéu dén
chuan Wi-Fi 802.11ac, hay con goi 1a Wi-Fi thé hé thtr nam. No 1a chuan mang
khong ddy dang ngdy cang xuit hién nhiéu hon trén cac router, may tinh va tat
nhién 13 ca cac thiét bi di dong nhu smartphone. So véi Wi-Fi 802.11n dang
dugc dung pho bién hién nay, chuan 802.11ac mang lai toc d6 nhanh hon.

La chuan Wifi méi nhat duoc IEEE gio1 thiéu. Chuén ac ¢6 hoat dong &
bang tang 5 GHz va toc do toi da 1én dén 1730 Mpbs khi sir dung lai cong nghé

da anten trén chuan 802.11n cho ngudi dung trai nghiém toc do cao nhat.



Hién tai, chuan nay dugc st dung trén mot sb thiét bi cao cép cua cac
hang di¢n thoai nhu Apple, Samsung, Sony,... Tuy nhién, do gia thanh kha cao
nén cac thiét bi phat tin hiéu cho chuin nay chua dugc phd bién trén thi trudng
nén mic du cac thiét bi nay khong hoat dong tdi wu khi st dung bédi sy han ché
ctia cac thiét bi phat.

2.3. Giéi thiéu vé ESP8266 NodeMCU

ESP8266 1a dong chip tich hop Wi-Fi 2.4Ghz c6 thé 1ap trinh duoc, ré tién
duoc san xuét boi mot cong ty ban din Trung Qudc: Espressif Systems. Puoc
phat hanh dau tién vao thang 8 nim 2014, dong goi dua ra thi truong dang
Module ESP-01. C6 kha nang két ndi Internet qua mang Wi-Fi mot cach nhanh
chong va str dung rat it linh kién di kém. V&i gid ca c6 thé noi 1a rat ré so véi
tinh nang va kha ning ESP8266 c6 thé lam dugc. ESP8266 c6 mot cong dong
cac nha phat trién trén thé gidi rat 16n, cung cap nhiéu Module 1ap trinh ma mé
gitip nhidu nguoi c6 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, 1a phién
ban nang cip cua ESP8266, di c6 hon 14 phién ban ESP ra doi, trong d6 phd
bién nhat 1a ESP-12.

Hinh énh thyec té ciia Chip NODEMCU ESP8266
2.3.1 Céu tao cia NODEMCU ESP8266
Module ESP8266 c6 cac chan dung dé cAp ngudn va thuc hién két ndi.
Churc nang cua cac chan nhu sau:
+ VCC: 3.3V lén dén 300Ma
+ GND: Chan Noi dat .



+ Tx: Chan Tx cua giao thitc UART, két ndi dén chan Rx cua vi diéu khién.
+ Rx: Chan Rx cua giao thirc UART, két ndi dén chan Tx cua vi diéu khién.
+ RST: chén reset, kéo xudng mass dé reset.
+ 10 chan GPIO tir DO — D8, c6 chtic ning PWM, IIC, giao tiép SPI, 1-Wire
va ADC trén chan AQ
+ Két ndi mang wifi (c6 thé 1a st dung nhu diém truy
cap va’hodc tram may chu luu trir mgt, may chu web), két

ndi internet dé 1ay hoc tai 1én dir lidu.
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Hinh 1.7. Hinh anh so dé chén két ngi ESP8266
Module ESP-12 két hop voi firmware ESP8266 trén Arduino va thiét ké phan
cting giao tiép tiéu chudn di tao nén NodeMCU, loai Kit phat trién ESP8266
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pho bién nhat trong thoi diém hién tai. Véi cach sir dung, két ndi dé dang, co thé
lap trinh, nap chuong trinh truc tiép trén phan mém Arduino, dong thoi tuong

tich v&i cac bo thu vién Arduino san co.



2.3.2. Tinh nang cia NODEMCU ESP8266

> Théng sd ki thuat:

* 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.
« Cap nguodn: 5VDC MicroUSB hoic Vin.

« GIPO giao tiép mirc 3.3VDC

* Tich hop Led bao trang thai, nit Reset, Flash.

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

2.4. Module DHT11

Trén thi truong hién nay c6 rat nhiéu loai cam bién nhiét do véi cac dic tinh
khac nhau dé ph hop v6i nhiéu muc dich str dung nhu LM335, LM35, DHT11,
Pt100,...Véi dé tai nay, em lya chon stir dung DHT11 vi no tich hop do ca nhiét
do va do am.

Cam bién do am va nhiét @6 DHT11 1a cam bién rat thong dung hién nay vi

chi phi ré va rat d& 1dy dir liéu thong qua giao tiép 1 wire (giao tiép digital 1 day
truyén dit liéu duy nhat). Cam bién nhiét d6 va do am DHT11 c¢6 bo diéu chinh
nhiét do va d6 am voi dau ra tin hiéu sé duoc hiéu chuan qua bo tién xu 1y tin
hiéu tich hop trong cam bién gitip ban c6 dugc dit liéu chinh xac ma khong phai
qua bat ky tinh toan nao. V&i vi¢e st dung tin hiéu k¥ thuat cao nén cam bién
luén cho dd tin cdy cao va on dinh trong thoi gian dai. Cam bién nay bao gom
mdt thanh phan do d6 4m kiéu dién tré va bo phan giam nhiét d6 NTC, va két
ndi voi bd vi diéu khién 8 bit hiéu suét cao, cung cap chat luong tot, phan ung
nhanh, chdng nhiéu va hiéu qua vé chi phi.

M&i cam bién DHT11 déu dugc hiéu chuén trong phong thi nghiém dé c6 do

chinh xac cao nhét. Su két ndi hé thong ndi tiép mot day nhanh chong va dé



dang. Kich thudc nho, tiéu thu dién ning thip va truyén tin hiéu 1én dén 20m,

day lua chon tét nhat cho cac img dung khéc.

Thong s6 k¥ thuat:
- Bién ap hoat dong: 3.3-5V
- Dai d6 am hoat dong: 20% - 90% RH, sai s6 + 5%RH
- Dai nhiét d6 hoat dong: O°C - 50°C, sai s6 +2°C
- Khoang cach truyén tdi da: 20m
- Chuén giao tiép: TTL, 1-wire
- Kich thudc: 28x12x10mm
- Dong t6i da: 2.5mA
- Tan s6 ldy mau ti da: 1Hz
Nguyén ly hoat dong:
DHT11 chi sir dung 1 day dé giao tiép. Qua trinh giao tiép duoc chia 1am 3
budc: du tién 1 giri yéu cau dén cam bién, ké dén cam bién s& giri xung phan
hdi va
sau d6 no bat dau giri dit liéu tong cong 40bit dén vi diéu khién.

e Bat dau xung
VCC— =

18ms

Start Pulse
Xung bit ¢du DHT11



Pé bat dau giao tiép véi DHT11, dau tién ta giri xung bat dau dén cam bién. Dé
cung cip xung bat dau, kéo chan dir liéu xudng muc thip trong thoi gian t6i
thiéu 18ms va sau d6 kéo 1én mirc cao.

e Phin ung

80us
VCC— — —

GND= = — —
54us
Response
Gui xung phan hoi cia DHT11
Sau khi nhan duoc xung bat dau, cam bién s& giri xung phan hoi, dé cho biét
DHT11 d3 nhan duoc xung bat dau.

Xung phan h6i & mirc thap trong khoang thdi gian 54us, sau d6 & mirc cao 80us.

e Dirliéu
24us
70us
VOO === T
GND= — — — GND= = = = =
54us S4us
Output 0 bit representation Output 1 bit representation

‘Gui dir liéu chura bit 0, bit 1
Sau khi giri xung phan hoi, DHT11 s& gtri dit li¢u chtra gia tri nhi¢t do va do
am. Khung dir liéu dai 40bit, dugc chia lam 5 phan (byte), mdi phan 8bit.
Trong 5 phan nay, hai phan dau tién s& chira gia tri d6 am, 8bit dau tién 1a gia
tri phan nguyén, 8bit con lai chira gia tri thap phan. Hai phan tiép theo sé& chira
gia tri nhiét do (°C) & dang s6 thap phan. Phan cudi cung la 8bit dé kiém tra cho

phﬁn do nhiét do va do am.



Sau khi nhan dugc dit liéu, chan DHT11 s& & ché d6 tiéu thu dién nang thép

cho dén khi c6 xung bt dau tiép theo.



e Két thuc
VCC— — —

Sd4us

End of frame
Két thuc doc gia tri cia DHT11

Sau khi gui dir liéu 40bit, DHT11 s& & murc thap 54us roi 1én mirc cao va sau

do6 no6 chuyén sang ché do ngu.

2.5 CAC CHUAN GIAO TIEP PUQC SU DUNG

2.5.1 Chuan One-Wire

Chuan giao tiép 1 day (one-wire) duoc thiét ké boi Dallas Semiconductor va da
dugc Maxim mua lai ndm 2001. Maxim 12 mot hang san xuat chip 16n. One-
Wrire dung mot day dé truyén nhan nén c6 téc do thap. Chu yéu sir dung cho
viéc thu thap dir liéu, truyén nhan dir liéu thoi tiét, nhiét do, cong viéc khong
yéu cau téc do cao.

La chuédn giao tiép khong déng bd va ban song coéng (half-duplex). Giao tiép
tuén theo moi quan hé chu t& mdt cach chac ché. Trén cung mot bus thi ching ta
c6 thé gin 1 hodc nhiéu thiét bi slave nhung chi c6 mdt master c6 thé két ndi
dugc véi bus nay. Khi khong c6 dir lidu trén dudng truyén thi bus dir lidu dugc

xem la ¢ trang thai ranh.
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2.5.2 Chuan giao tiép UART

UART la viét tat ciia Universal Asynchronous Receiver — Transmitter ¢ nghia
13 truyén dir liéu ndi tiép bt dong bo. Truyén dir lidu ndi tiép bat ddng bd c6 1
duong phat dir liéu va 1 duong nhan dir 1iéu, khong cé tin hi€u xung clock nén
goi la bat dé)ng bo. Pé truyén dugc dir li€u thi ca bén phat va bén nhan phai tu
tao xung clock c6 cung tan s va thuong duoc goi 1a tbc do baud, vi du nhu

2400 baud, 4800 baud, 9600 baud...

< 71 -
TxD RxD
RxD & TxD
GND b GND
HIT1 HI12

Hé thong truyén dir liéu bat dong bo.

Giao tiép UART ché d6 bat déng bd st dung mot day két ndi cho mdi chiéu
truyén dir liéu do d6 dé qua trinh truyén nhan dit liéu thanh coéng thi viéc tudn
thu cac tiéu chuan truyén 13 hét sitc quan trong. Sau ddy 1a cac khai niém quan
trong trong chédo truyén thong nay

Baud rate (toc do Baud): Dé viéc truyén va nhin bt ddng bo xay ra thanh cong
thi cac thiét bi tham gia phai thong nhat véi nhau vé khoang thoi gian danh cho
1 bit truyén, hay noi1 cach khac tbe do truyén phai duoc cai dat nhu nhau trudc
khi truyén nhan, toc do nay goi la tbc d6 Baud. Tdc do Baud 1a sd bit truyén
trong mot gidy. Vi dy, néu toc d6 Baud duogc dat 1a 9600 bit/gidy thi thoi gian
danh cho mot bit truyén 13 1/9600~104.167us.

Frame (khung truyén): Do truyén thong ndi tiép ma nhat 13 ndi tiép bat dong bo
rat d& mat hodc sai 1éch dir liéu, qua trinh truyén thong theo kiéu nay phai tuan
theo mot sd quy cach nhét dinh. Bén canh toc d6 Baud, khung truyén la mot yéu
t6 quan trong tao nén sy thanh cong khi truyén va nhan. Khung truyén bao gom

cac quy dinh vé sb bit trong mbi 1an truyén, cac bit bao hiéu nhu bit Start va bit



Stop, cac bit kiém tra nhu Parity, ngoai ra sb lugng céc bit dit liéu trong mdi lan
truyén cling dugc quy dinh boi khung truyén

Pé bat dau cho viéc truyén dir liéu bﬁng UART, mot START bit duge g di,
sau d6 14 cac bit dir liéu va két thiic qué trinh truyén 1a STOP bit

—— idle — parity bit
start bit / — stopbit

* tf 3 : : ! , : ! ; 1"/ i
data (ps2d) Cfa0 Y a1 Y a2 Y ap ) ka5 ap ) a7 Y 07) i
clock (ps2c) | | | | | | l | | | l | | I | | | | | I | I

Start bit: La bit dau tién dugc truyén trong mot khung truyén, bit nay cé chirc

ning bao cho thiét bi nhan biét rang c6 mot gbi dir liéu sip duogc truyén t6i. Start
bit 13 bit bat budc phai c¢6 trong khung truyén.

Data: Data hay dit liéu can truyén 1a thong tin chinh ma chung ta can giri va
nhan. Dit lidu can truyén khong nhét thiét phai 13 goi 8 bit, co thé quy dinh sb
luong bit cua dir lidu 12 5, 6, 7, 8 hodc 9. Trong truyén thong ndi tiép USART,
bit c6 anh huéng nho nhat cua dir lidu s& duoc truyén trude va cudi cing 1a bit
c6 anh huong 16n nhat.

Parity bit: La bit dung kiém tra dir liéu truyén ding khong (mot cach tuong
d61). C6 2 loai parity 1a parity chin va parity 1. Parity chin nghia 1a sé luong bit
1 trong dit liéu bao gom bit parity ludn 13 s6 chin. Ngugc lai, tong so luong cac
bit 1 trong parity 1¢ ludn 1a 1é. Vi du, néu dit liéu ctia ban 1a 10111011 nhi phan,
c6 tat ca 6 bit 1 trong dit liéu nay, néu parity chin dugc dung, bit parity s& mang
gia tri 0 dé dam bao tong céac bit 1 14 sd chin (6 bit 1). Néu parity 1¢ duoc yéu
cau thi gia tri cta parity bit 1a 1. Parity bit khong phai 1a bit bat budc va vi thé
chung ta c6 thé loai bit nay khoi khung truyén.

Stop bits: La mdt hodc cac bit bao cho thiét bi nhan rﬁng mot goi dir liéu da
dugc gui xong. Sau khi nhan dugc stop bits, thiét bi nhan s& tién hanh kiém tra
khung truyén dé dam bao tinh chinh xé4c cta dir liéu. Stop bits 1a cac bit bat budc

xudt hién trong khung truyén.



Khung truyén pho bién nhat 14 (Start bit + 8 bit dit liéu + stop bit).

2.6 PHAN MEM

2.6.1 Gi6i thiéu phan mém lap trinh

Arduino IDE [15] 1a méi truong phat trién tich hop ma ngudn md, cho phép
ngudi dung d& dang viét code va tai nd 1én bo mach. Méi truong phat trién dugc
viétbang Java dua trén ngon ngir lap trinh xr Iy va phin mém ma ngudén mé

khac. Phan mém nay co thé dugc sir dung voi bat ky bo mach Arduino nao.

Arduino IDE 12 mot méi truong phat trién tich hop da nén tang, 1am viéc cung

véi mot bo dicu khién Arduino dé viét, bién dich va tai code 1én bo mach. Phan
mém nay cung cip su hd tro cho mdt loat cic bo mach Arduino nhu Arduino
Uno, Nano, Mega, Pro hay Pro Mini, .... Ngon ngir tong quat cho Arduino C va
C-++, do d6 phan mém phu hop cho nhiing 1ap trinh vién da quen thudc véi ca 2
ngodn ngit ndy. Cac tinh nang nhu 1am noi bat cu phép, thut dau dong tu dong, ...
lam cho n6 tr¢ thanh mot sy thay thé hién dai cho cac IDE khac. Arduino IDE
c6 thu vién code mau qua phong phu, viét chuwong trinh trén Arduino IDE kha dé

dang cong thém OpenSource viét riéng cho Arduino thi ngay cang nhiéu.

B sketch_sep10a | Arduino 189 - Y Y . T Ta gy SIS

File Edit Sketch Tools Help

OO0 BEH

sketch_sep10a

Giao di¢n ctia phan mém Arduino.



bay 1a cong cu ho tro viét code va nap code cho céc bo mach Arduino cling nhu
cac mach NodeMCU. Truy cdp vao trang chi Arduino http://arduino.cc dé
download phﬁn mém va cai dit. Phin mém dugc hod trg mién phi cho ngudi
dung , v&i ban cap nhat moi nhét 12 Arduino 1.8.5.

Sau khi tai vé thi can thém thu vién dé c6 thé st dung voi 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 d6 click OK dé chap nhan.

e Y i ————T =]

File Edit Sketch Tools Help

\‘ Settings | Network,

ehit Sketchbook location:
put your setup code here, s n(
C:\Users\hct\Documents Arduino
¥ Editor language: [System Defaut + | (requires restart of Arduinc)
void loop() { Editor font size: 12
// put main code he: to rur peatd _
Interface scale: [¥] Automatic | 100 (requires restart of Arduino)

} Theme: [Default theme v | (requires restart of Archino)
Show verbose output during: [| compilation [~ upload
Compiler warnings: None v |

[[] Display line numbers

[] Enable Code Folding

V] Verify code after upload

[7] Use external editor

] Aggressively cache compiled core

[¥] Check for updates on startup

[7] Update sketch files to new extension on save (.pde -> .ino)
[V] Save when verifying or uploading

More preferences can be edited drectly in the fie
C:\Users\hct\AppDatal ocal\Arduino15\preferences. txt
(edit only when Arduino is not running)

Updates available for some of your boards and libraries E}

NodeMCU 1.0 (ESP-12E Module). 80 MHz. Flash. Disabled. 4l (no SPIFFS). v2 Lower Memory. Disabled. None. O

Tiép theo vao Tool—Board—Boards Manager

sketch_aug22a | Arduine 1.6.5 - O X
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_aug22 Fix Encoding & Reload
vold setup() Serial Monitor Ctrl+Shift+ M

S/ put your
Board: "Arduino Uno"

} Port Arduino AVR Boards
vold loopl) | Programmer: "AVRISP mikll" Arduine Yiin
Jf put your ®  Arduino Uno

Burn Bootloader

Arduino Duemilanove or Diecimila


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

Poi mot 1t dé chuong trinh tim kiém. Ta kéo xudng va click vao ESP8266 by
ESP8266 Community, click vao Install. Chd phan mém ty dong download va

cai dat.

Boards Manager X

Type Al ~ | |Fifter your seardh...

Intel i686 Boards by Intel
Boards included in this package:

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 ESPE266 Module, Olimex MOD-WIFI-ESP8266(-DEV), ModaeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Adafruit HUZZAH
ESP2266 (ESP-12), SweetPea ESP-210.
Cnline help
Mare info
Install

o

Close

Két ndi mudule USB-to-UART vao may tinh.
Vio Tool—Board—Generic ESP8266 Module, chon cong COM tuong tng voi
module USB-to-UART tuong ung. Tuong tu ta nhap thu vién cho cam bién do
nhiét d0 DHT11.

2.6.2 Co s6 1y thuyét vé APP Blynk

Blynk 1a mdt nén tang cé ung dung iOS, Android cho phép diéu khién Arduino,
Raspberry Pi, ESP8266. Ta co thé xay dung tmg dung diéu khién bang cach kéo,
tha cac Widget.

Cach hoat dong
Blynk dugc thiét ké cho IoT, no c6 thé diéu khién phan ctng tir xa, hién thi dir
liéu cam bién, luu trir dit liéu ...Blynk gom 3 phan:

Blynk App: cho phép tao cac giao dién tir Widget c6 san

Blynk Server: truyén tai thong tin giira Smarthome va thiét bi. Blynk Server co
thé 1a 1 d4m may cua Blynk hodc c6 thé cai dit trén may ca nhan. Co thé cai dat
trén Raspberry Pi.

Blynk Libraries: thu vién cung cap két ndi phan cimg dén server, xtr I cac

1énh dén va di.



J,:J No laptop required

Blynk Server 5

Blynk Libraries

Internet Access of your choice
Ethemet, Wi-Fi, 3G ...

Pé bit dau Blynk cin cai gi?

1. Thiét bi

Thiét bi ding cac b kit phat trién nhu Arduino, Raspberry, ESP8266.

2. Smartphone

Ung dung Blynk c6 thé hoat dong trén iOS va Android. C6 thé download tir trén
dién thoai.

Thu vién Blynk cho Arduino: https://github.com/blynkkk/blynk-
library/releases/latest

Trong Arduino IDE c6 thé thém thu vién nay tir Manager Libraries bang cach
tim kiém tir khoa Blynk va cai dit.

2.6.3 Google Assistant

a. Khai niém

Google Assistant 1a mot trg ly 4o thong minh tuong tu nhu Siri cua Apple,
Bixby ctia Samsung hay Cortana ctia Microsoft trén Windows. Google Assistant
hd tro nhiéu tinh ning thong minh nhu tim kiém thong tin hay thuc hién yéu cau
ma nguoi dung dua ra nhu m¢ danh ba, goi dién cho nguoi c6 tén trong danh ba,

doc tin nhan, m¢ nhac...


https://github.com/blynkkk/blynk-library/releases/latest
https://github.com/blynkkk/blynk-library/releases/latest

Google Assistant

Nguoi dung cha yéu c6 thé tuwong tic voi Google Assistant qua giong noi tur
nhién, hodc c¢6 thé nhap qua ban phim. Cac chic ning co ban ciia né ciing twong
tu nhu Google Now, nhu tim kiém trén Internet, dit su kién trén lich va bao
thirc, didu chinh cai dit phan ctng trén thiét bi ngudi dung va hién thi thong tin
tur tai khoan Google cua nguoi dung.
b. Lich sir phat trién

Google Assistant 1a mot trg 1y c4 nhan ao duoc phét trién bai Google va dugc
gidi thiéu tai hoi nghi nha phat trién cua hang vao thang 5 nim 2016. Google
Assistant ban dau duoc dua vao ung dung nhén tin Google Allo, va loa thong
minh Google Home. Sau mot thoi gian chi ¢ mat trén hai chiéc dién thoai thong
minh Pixel va Pixel XL cta hang, Google bat diu trién khai Assistant trén cac
thiét bi Android khac vao thang 2 nim 2017, bao gdm ca cac dién thoai théng
minh bén thi ba va cac thiét bi Android Wear, va dugc phat hanh dud¢i dang ung
dung riéng biét trén i0S vao thang 5. Cung véi sy ra mit mot bd phat trién phan
mém vao thang 4 nam 2017, Assistant dd va dang duoc tiép tuc mo rong hd tro
cho mot lugng 16n thiét bi, bao gém ca xe hoi va cac thiét bi nha thong minh.
Céc chirc ning cua Assistant ciing c6 thé dugc bd sung boi cac nha phat trién
bén thir ba.
¢. Uu diém va nhwoc diém

e Uudiém



- Kha nang nhan dang Tiéng Viét trén Google Assistant rat tbt.

- Nguoi dung thao tac ma khong can cham vao dién thoai nhu yéu cau goi
dién hodc nhén tin cho mot ai do, hen gio, dat nhéc nha, 1én lich hen. ..

- Tro ly cua Google c6 thé 1am tinh, chuyén d6i dai luong, tinh ty gia... tra
161 cac cau hoi lién quan dén thé thao, du lich, tim nha hang, tram xang...

- Google Assistant cho phép ngudi dung diéu khién céac thiét bi thong minh
trong nha bang Tiéng Viét.

e Nhuoc diém

- Nhiéu cau hoi trg 1y 4o khong dwa ra cau tra 10i truc tiép ma chi goi ¥ cac
két qua tir Google Seach.

- Maic du di ho tro Tiéng Viét, nhung véi1 cac cau hdi cho nha thong minh,
Assistant lai tra 15i bang Tiéng Anh.

2.6.4 Cong cu IFTTT ( If This Then That)

IFTTT

Do more with the services you love

Pay 1a mot dich vu web trung gian. N6 ding giita hai dich vu dé thyc hién mot
tac vu khi mot diéu kién ndo d6 xay ra, bi vy méi c6 cai tén If this (néu diéu
nay xdy ra) then that (thi lam viéc kia). Toan b0 hoat dong ctia IFTTT dya hét
vao nguyén ly nay, va cor mdi mot 1énh IFTTT thi duoc goi 1a mot "cong thic",

hay recipe.



CHUONG 3. TINH TOAN VA THIET KE
a. M@ ta hoat dong ciia hé thong

Trong d& tai nay, em thiét ké céc relay c6 thé diéu chinh dugc bang giong
no6i théng qua Google assistant hodc thao tac trén app Android va niit 4n co.

Ngoai ra con thiét ké mach gidm sat nhiét dg, do am dé nguoi dung co thé
biét duoc nhiét 46, d6 Am tai vi tri dit hién tai thong qua app trén dién thoai.

Hé théng hoat dong dua trén su két hop ctia Module Nodemcu Esp8266
va app android trén smartphone. App android ngoai chirc nang luu trir dir liu tur
mach do gui 1én con c6 chirc nang hién thi giao dién diéu khién thiét bi, dit liéu
vé nhiét 0, 36 Am ra giao dién nguoi dung.

Khi nhan duoc tin hiéu nhiét d6 bao vé tir cam bién thi bd vi xir Iy ctia hé
théng module Nodemcu Wifi ESP8266 sé& xir 1y tin hiéu va sau d6 truyén 1én
sever blynk thong qua moéi truong ko day wifi.

Khi module wifi ESP8266 giri tin hiéu vé app android ta co thé truy cap
vao hé théng dé diéu khién thiét bi trong gia dinh va giam sat nhiét do, do am tur
xa c6 mang internet.

B xir ly trung tam
bién 4p 5VDC
Giao tiép ung dung Android

Giao tiép v4i Server bang Wifi

Ngo ra ndi cac thiét bi dién 220VAC

Thiét ké nho gon, ddm bao tinh an toan

Ung dung Android

- Giam sat nhiét d lién tuc tai cac thoi diém trong ngay.
- Giam sat do am trong phong dat thiét bi
- Piéu khién duoc nhiéu thiét bi cing mét luc.
- Giao dién truc quan, than thi¢n nguoi dung.
Nt diéu khién
- Nut ¢6 diéu khién truc tiép cac thiét bi

- Phan hdi nhanh, khéng tré



3.2 TINH TOAN VA THIET KE
3.2.1. Thiét ké so' @6 khoi hé thong

So d6 mo hinh hé thong

OKHOI
CAM BIEN

KHOI XU
LY TRUNG
TAM

KHOI NGO
RACQNG
SUAT

I

KHOI
NGUON

|

Ung dung
Android

So d6 khéi hé théng

Niit nhan




% Chirc nang tirng khdi
e Khoi xir Iy trung tim

Trung tdm diéu khién hoat dong cua toan bo hé thdng. Nhan tin hiéu tir ¢ng
dung Android hozc nut nhan, xir Iy sau d6 chuyén tin hiéu diéu khién dén khdi
cong suat thuc thi, tiép theo dir lidu duoc gui 1én khdi Server. Khéi cam bién
nhiét d6 st dung cam bién DHT11 c6 kha ning do ca 2 thong sé nhiét d6 va do
am.

e Khoi nguén:

Cap ngudn cho toan mach, str dung nguén 5VDC cap cho khoi xur 1y trung tam,

mach Relay, cam bién va ngudn 220VAC cho cac thiét bi dién.
e Khoi ngé ra cong suat:

Pong ngit cac tiép diém Relay theo su diéu khién cua ngd ra vi diéu khién, tur
d6 diéu khién cac thiét bi dién (220VAC). Bong thoi cach ly giita mach cong
suat va mach diéu khién.

e Khéi cam bién:

C6 chirc nang giam sat nhiét do va d6 am ctia moi truong dé dam bao tinh an
toan cho hé thong.

e Ung dung Android:

Xir 1y va gt tin hiéu diéu khién dén vi diéu khién, diéu khién truc tiép trén
thiét bi Android.

e Nt nhén:

Gui tin hiéu dén vi diéu khién dé diéu khién ngd ra cta vi diéu khién. Tir d6
diéu khién trang thai tit bat cua relay
3.2.2. Tinh toan va thiét ké
3.2.2.1. Khdi xir Iy trung tim

Khoi diéu khién sir dung board ESP8266 dap tng duoc yéu cau dit ra va cd

kha nang mé rong cho nhiéu ung dung.



khac duogc thé hién trong hinh bén duéi:

, ~ Anh thyc té board ESP8266 ,
Board duogc cap nguon 5VDC. Chi tiét két noi gitra board mach va cac khoi
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DO A0 -
NodeMCU 1.0

So db nguyén 1y board diéu khién ESP8266



- Chén nguon Vin sé 30 va GND s6 29 dugc ndi véi mach ngudn cung cap
5VDC.
- Céc chan GPIO sb 5, 6, 7, 8 lan luot ndi véi ngo vao cua cac Relay tuong
ung.
- Céc chan D1, D2, D4, RX, tirc GPIO 2, 3, 4, 5 dugc ndi voi cac nit nhan
- Chan SD3 ttrc GPIO s6 10 ndi véi cam bién DHT11.
3.2.2.2. Khéi ngd ra cong suat
Cac GPIO cua board ESP8266 nhan tin hiéu s& diéu khién kich hoat céc
Relay hoat dong, tir d6 diéu khién cac thiét bi dién.

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

Chon Relay 5V, chi can cung cdp ngudn 5VDC va dong khoang 80mA cho
Relay 1a cac tiép diém c6 thé dong ngat khi duoc kich. Bén canh d6, dong dién
t6i da ma Relay co thé chiu duoc 1a 10A, nén dam bao dong cua céc thiét bi dién

khi chay qua cac tiép diém cua Relay sé& an toan.

Relay 5V-10A

Céc bd phan chinh cua relay:
- Co cau tiép thu (khéi tiép thu): C6 nhiém vu tiép nhan nhitng tin hiéu dau
vao va bién d6i né thanh dai luong can thiét cung cdp tin hiéu phu hop

cho khdi trung gian.



- Co cau trung gian (khdi trung gian): Lam nhiém vu tiép nhan nhiing tin

hiéu dua dén tir khéi tiép thu va bién ddi n6 thanh dai lugng can thiét cho

role tac dong.

- Co cau chdp hanh (khdi chap hanh): Lam nhiém vu phét tin hiéu cho

mach diéu khién.

|

B

So do khoi cua relay dién tur

Relay c6 3 tiép diém dong ngat NO (thuong ma), NC (thuong dong) va chan
COM, ¢ trang thai binh thuong khi chua dugc kich chan COM sé& néi véi NC,
khi kich chan COM chuyén sang néi véi NO, NC mat két ndi. Bong thoi ¢o 2

chan nguén DC dé cap ngudn cho Relay hoat dong.

% Thong s6 ky thuat

Model SRD-05VDC
bi¢n ap kich hoat 5VDC
Dong tiéu thu 80mA
Dong AC tbi da 10A-250/125VAC
Dong DC tdi da 10A-30/28VDC
S6 chan 5
Nhiét d6 lam viéc -25°C ~ +70°C

Thong so ki thuat Relay



Thiét ké
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Relay 4 Kénh 5V gém 4 ro le hoat dong tai di¢n &p SVDC, chiu duogc hi¢u
dién thé 1én dén 250VAC 10A. Relay 4 kénh 5V duoc thiét ké chic chin, kha
nang cach dién tot. Trén module di c6 sin mach kich relay sir dung transistor va

IC cach ly quang gitip cach ly hoan toan mach diéu khién (vi diéu khién) voi ro



le bao dam vi diéu khién hoat dong on dinh. Co sin header rat tién dung khi két
ndi véi vi dieu khién.

Relay 4 kénh sir dung chan kich mtrc Thap (0V), khi ¢6 tin hiéu OV vao chan
IN thi relay s& nhay qua thuong Hé ciia Relay. Ung dung véi relay module kha
nhiéu bao gdm ca dién DC hay AC

Module duoc két ndi voi cac board diéu khién bang 6 chan header nhu sau:

e VCC cung cip ngudn cho cic opto.

e GND két ndi vdi GND ciia board diéu khién.

e IN1, 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 nguon cho relay, header nay
s& c6 mot jumper dung dé két ndi chan VCC vé6i chan RY VCC muyc dich dung
chung nguén VCC (5V) tir header 4 chan cho relay, thong thuong jumper dugc
ndi lai voi nhau. Néu nhu mudn cach ly tin hiéu diéu khién v6i ngudn cip cho
relay thi c6 thé bo jumper ndy ra va cip ngudn riéng 5V cho chan RY VCC.
Théng s6 ky thuat
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e Dong ngit duge dong dién cao: AC250V 10A, DC30V 10A
e 4 led béo trang thai relay

e Dién ap diéu khién: 5V

e Mach cach ly bang opto

e Kich thudc: 76x56 mm

3.2.2.3. Khdi cam bién

Dé tai nay co giam sat nhiét d6 dd am, hién thi 1én internet. Vi yéu cau dé ra,
em quyét dinh chon cam bién nhiét do 6 am DHT11. DHT11 13 cam bién ngd
ra s6, mic dién ap hoat dong tir 3-5VDC, dong cung cap 0.5mA - 2.5mA phu

hop véi dong va ap ra ctia bo xir 1y trung tim dé module hoat dong binh thuong



Cam bién DHT11

% Thong sb ky thuat

Dién &p hoat dong 3 -5VDC

Dong stir dung T6i da 2.5mA

Do nhiét do 0 - 50°C, sai s6 + 2°C
Do d6 am 20 -80%, sai O + 5%
Toc d6 lay mau 1Hz (1 giay 1 lan)

Thong s6 ky thuat module cam bién DHT11
% Thiét ké
Cam bién DHT11 gém 4 chan dugc két ndi nhu sau:
e Chan VCC duoc ndi véi nguén 5VDC.
e Chan GND ndi v6i chan GND ctia nguon.
e Chan DATA nbi véi chan GPIO ciia vi diéu khién (ESP8266) qua mot dién

tr¢ kéo 1én nguodn
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So d6 két ndi cam bién DHT11 véi ESP8266
3.2.2.4. Khoi nguon

Ngudn chinh str dung trong mach 1a nguén 5VDC. Ngudn nay duoc lay tir
ngudn 220VAC qua module ha 4p AC-DC vé 5V dé cap cho cac module: board
ESP8266, cam bién DHT11, Relay.



Module nguén AC-DC

STT Tén linh kién S6 lwong Dong tiéu thu | Tong dong
(mA) dién (A)
1 |[ESP8266 1 150 0.15
2 |DHT11 1 2.5 0.0025
3 |Relay 4 80 0.32
4 |Opto TLP521-1 4 70 0.28

Dong dién cua cac linh kién st dung trong mach di€u khién

Ttr bang trén tong dong tiéu thu cho toan bd mach diéu khién 14 0.7525A vi vay

ta st dung module ngudn AC-DC 5V-1A 1a hoan toan du dé dap ung cho toan

mach diéu khién.

3.2.2.5. Khdi diéu khién
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Str dung 4 nat nhan nha dé diéu khién truc tiép thiét bi qua cong I/O



3.2.2.6. So' @6 nguyén 1y toan mach
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3.2.2 Nguyén ly hoat dong

Dé hé théng hoat dong dugc trudce tién cac thiét bi phai két ndi duoc véi song
Wifi. Riéng Google assistant, phan mém dién thoai 1a cic ung dung trén dién
thoai nén yéu cau dién thoai két ndi Wifi hoic 3G.

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

- Cach 1: Ta s& sur dung tro 1y 40 Google (Google Assistant) dé ra 1énh
diéu khién thiét bi bang giong noi. Dir liéu d6 s& dugc esp8266 nhan xur 1y
dé diéu khién cac thiét bi dién sau d6 dua dit liéu d6 1én sever, riéng mach
giam sat nhiét d6, do am ta chi hién thi dit liéu nhan dugc.

- Céch 2: Ta s& sir dung d3 App Android dé diéu khién bang cach giri dir
liéu thong qua sever blynk, esp8266 s& nhan dir liéu d6 va diéu khién thiét
bi dién.

Ngoai tinh ning diéu khién thi phdn mém con c6 chirc ning hién thi cac trang
thai cua thiét bi dién, gia tri nhiét do, do am, théng qua viéc doc dir lidu trén

sever do esp8266 gtri 1én.



Chuwong 4. THI CONG HE THONG
4.1 GIOI THIEU

Sau khi thyc hién xong qua4 trinh tinh toan cac thiét bi dé sir dung trong mo hinh

em d4 tién hanh viéc xay dung va thi cong mo hinh hé théng.

Mo hinh trén Breadboard

4.2 THI CONG HE THONG

4.2.1 Thue hién lip rap va ghép ndi cic mach va Module

B1: Han module esp8266 vao mach in sin

B2: Két ndi module esp8266 va module relay

B3: Han module DHT11 vao mach va két nbi voi esp8266

B4: Cap ngudn cho mach tir module 5vla

B5: Lip nit nhan va 6 cam 1én mit hop

B6: Do kiém tra tirng chan cua cac thiét bi da két ndi hét chua

B7: Cudi cing nap chuong trinh va test lai chuwong trinh c6 dat nhu yéu cau ban

dau khong.



4.3 LAP TRINH HE THONG

4.3.1 Lwu do giai thuat

Dua vao luu d6 ta thiy hoat dong cta hé thdng hoat dong rd rang. Khi bat dau
qua trinh hoat dong thi s& thuc hién viéc khéi tao hé théng. Kiém tra hé théng co
dugc thiét 1ap hay chua.

H¢ théng s€ thuc hién viéc kiém tra xem co nhan duoc tin hiéu diéu khién hay
chua. Néu c6 nhan duoc tin hiéu thi bat dau qué trinh xu 1y va dua ra dé diéu

khién thiét bi duoc két ndi.
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* Giai thich:
Mach diéu khién thyc hién dugc trong 3 truong hop:

- Khi ngudi dung tac dong vao giao dién trén ing dung Android, thi thiét bi
tuong ung dugc bat tét, déng thoi s€ gui trang thai cua thiét bi vira duoc
tac dong 1én Server.

- Khi nguoi dung tac dong vao nut nhén, thi ESP s& nhan tin hiéu tir nht
nhan, thiét bi tvong tng duoc bat tat, dong thoi s& gui trang thai cua thiét
bi vira dugc tdc dong qua Server.

- Khi ngudi dung néi 1énh diéu khién qua google assistant. Lénh s& duogc
gui toi ifttt, tir ifttt gtri vé server, tir server vé vi xtr Iy va diéu khién thiét
bi

ESP8266 s& tién hanh két ndi Internet (Wifi), va thiét lap két ndi véi Server.
Doi khi két ndi thanh cong. Néu ¢ trao d6i dit liéu véi Server (nguoi dung tac
dong vao giao dién timg dung Android hodc ¢6 tin hiu tir Server hodc niit nhan
gui xudng), thi thiét bi s& duoc diéu khién theo yéu cau ngudi dung. O bat ky
truong hop diéu khién nao thi trang thai diéu khién cua thiét bi ciing déu duoc
déng b0 trén dién thoai.

4.3.2 Phan mém lap trinh cho vi diéu khién

Arduino IDE 1a méi truong phét trién tich hop voi ma nguén mo ciia Arduino.
Pay 1a mét tmg dung da nén tan va duoc viét trén nén tan bang ngdn ngit Java,
va tir IDE nay chuong trinh s& dugc sir dung cho ngén ngir 1ap trinh nguoén mé
khac. Chuong trinh dugc thiét ké nham gitp cho nhimg nguoi ding méi ¢ thé
lam quen d& dang véi linh vuc phat trién phan mém. N6 bao gom day du cac
phan nhu cac phan mém lap trinh khac nhung véi mic do dé sir dung hon nhu:
danh diu cu phap, tu dong canh 18, bién dich va nap chuong trinh 1€n board.
Chuong trinh cua Arduino dugc goi la Sketch.

Cac chuong trinh khi 14p trinh trén phan mém duoc viét bang ngon ngit C hodc
C++. Trén Arduino IDE ngudi dung chi can dinh nghia 2 ham dé tao ra duogc

mot chuong trinh hoan chinh c6 thé chay dugc gom:



- Setup(): ham nay chay mdi khi khéi dong chuong trinh, ding dé thiét dat cac
thong so cai dat tir dau.
- Loop(): ham nay duoc hiéu 1a vong 1ap cho dén khi khong str dung nita hay

ngat ngudn board diéu khién.

Khai béo‘
ham, cac bien
va thu vién

Goi Ham
setup()

h 4

Goi Ham loop
()

v

Két thlc

Luu d6 mot chuong trinh trong Arduino IDE
4.3.3 Chuong trinh dieéu khién

#define BLYNK_PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

#include "DHT.h"

#define DHTPIN 10  // Chan DATA néi v6i chéan io10
#define DHTTYPE DHT11 //DHT 11

BlynkTimer timer;




DHT dht(DHTPIN, DHTTYPE);

char auth[] = ""d092297fdb3149c6a12073e30bbfd0e3";

char ssid[] = ""Thanh Dat 2";

char pass[] = ""thanhdat';

int virtualPin;

int flag=0, flag1=0, flag2=0, flag3=0;

//Giri dir liéu trang thai Button tir Blynk vé Nodemcu

BLYNK_WRITE(VO0)

{virtualPin = param.asint(); // gan gia tri cho bien V0
flag=1;}

BLYNK _WRITE(V1)

{virtualPin = param.asInt(); // gan gia tri cho bien V1
flagl=1;}

BLYNK_WRITE(V2)

{virtualPin = param.aslInt(); // agan gia tri cho bien V2
flag2=1;}

BLYNK_WRITE(V3)

{virtualPin = param.asint(); / gan gia tri cho bien V3
flag3=1;}

//Pong bd lai trang thai khi mat ngudn

BLYNK CONNECTED(){
Blynk.syncVirtual(VO0);
Blynk.syncVirtual(V1);
Blynk.syncVirtual(V2);
Blynk.syncVirtual(V3);

}
void setup()

{
Serial.begin(115200); // Khéi tao cong serial baud 115200




Blynk.begin(auth, ssid, pass);
Serial.printin(""DHTxx test!"");
dht.begin();// Bat dau doc dir liéu

pinMode(2, INPUT _PULLUP);
pinMode(3, INPUT_PULLUP);
pinMode(4, INPUT _PULLUP);
pinMode(5, INPUT _PULLUP);
pinMode(12, OUTPUT);
pinMode(13, OUTPUT);
pinMode(14, OUTPUT);
pinMode(15, OUTPUT);

timer.setInterval(1000L, sendSensor);// 1s doc cam bién DHT 1 lan
}

void sendSensor ()
{
float h = dht.readHumidity(); //Gan gia tri do am vao bien h
float t = dht.readTemperature(); /Gan gia tri nhiet do vao bien t
/[ gan vao bien tren blink
Blynk.virtualWrite(V10, h);
Blynk.virtualWrite(V11, t);
// IN thong tin ra man hinh
Serial.print(*'Do am: *);
Serial.print(h);
Serial.print(** %o\t');
Serial.print(*'"Nhiet do: "*);
Serial.print(t);
Serial.printin(*" *C );




void loop()
{
Blynk.run();
if(flag == 1){
if(virtualPin == 0) {//doc gia tri cua chan pin ao
digitalWrite(14, LOW); //tin hieu tich cuc thap o chan so 14

}
else digitalWrite(14, HIGH);//tin hieu tich cuc cao o chan so 14

}

if(digitalRead(4) == LOW)//nhan tin hieu khi bam nut
{delay(200);
while(digitalRead(4) == LOW);
int ledStatus = digitalRead(14);//cho 1 bien co gia tri = gia tri doc duoc o
chan 14
if(ledStatus == 0){
digitalWrite(14, HIGH);
Blynk.virtualWrite(V0,1); //Ghi dir li€éu tir Nodemcu lén Blynk
/led1.0ff();
}
else {
digitalWrite(14, LOW);
Blynk.virtualWrite(V0,0); ////Ghi dir liéu tir Nodemcu lén Blynk
/l'led1.on();

}

}
flag = 0;

T
if(flagl == 1){




if(virtualPin == 0){
digitalWrite(12, LOW);
}
else digitalWrite(12, HIGH);

}

if(digitalRead(5) == LOW){delay(200);
while(digitalRead(5) == LOW);
int ledStatus = digitalRead(12);
if(ledStatus == 0){
digitalWrite(12, HIGH);
Blynk.virtualWrite(V1,1); //Ghi dir li€u tir Nodemcu lén Blynk
//led1.off();
}
else {
digitalWrite(12, LOW);
Blynk.virtualWrite(V1,0); ///Ghi dir li€éu tir Nodemcu lén Blynk
/l'ledl.on();
}
}
flagl=0;
I
if(flag2 == 1){
if(virtualPin == 0){
digitalWrite(13, LOW);
}
else digitalWrite(13, HIGH);

}

if(digitalRead(3) == LOW){delay(200);




while(digitalRead(3) == LOW);
int ledStatus = digitalRead(13);
if(ledStatus == 0){
digitalWrite(13, HIGH);
Blynk.virtualWrite(V2,1); //Ghi dir li€éu tir Nodemcu l1én Blynk
/Ned1.off();
}
else {
digitalWrite(13, LOW);
Blynk.virtualWrite(V2,0); ////Ghi dir liéu tir Nodemcu 1én Blynk
//'led1.on();

}
}

flag2 =0 ;
TN
if(flag3 == 1){

if(virtualPin == 0){

}

digitalWrite(15, LOW);

}
else digitalWrite(15, HIGH);

if(digitalRead(2) == LOW){delay(200);

while(digitalRead(2) == LOW);

int ledStatus = digitalRead(15);

if(ledStatus == 0){
digitalWrite(15, HIGH);
Blynk.virtualWrite(V3,1); /Ghi dir li€u tir Nodemcu 1én Blynk
//led1.off();

}




else {

digitalWrite(15, LOW);

Blynk.virtualWrite(V3,0); ////Ghi dir li¢u tir Nodemcu 1én Blynk
//'led1.on();

}
}
flag3=0;
timer.run();

}

4.3.4 Dicu khién qua dién thoai véi Blynk

Trudc tién s€ 1a tao giao dién thong qua app Blynk trén smartphone c6 céac chire

nang sau:

ESP8266

e Doc va hién thi toan bo dit liéu tir cam bién va trang thai cta cac relay
e Piéu khién tir xa 4 relay
e Hién thi thong bao hé thdng offline hodc online

Ta sé tao ra 2 tab dé hién thi thong tin trén:




Céam bién:

Nhiét do, input 1a V10 value 0 — 50, frequency: 5s
Do am, input 1a V11 value 0 — 100, frequency:5s

Diéu khién:

Nut Cong tac 1, output: V1 1 — 0, mode:push, label: on, off
Nut Cong tac 2, output: V2 1 — 0, mode:push, label: on, off
Nut Cong tac 3, output: V3 1 — 0, mode:push, label: on, off
Nut Cong tac 4, output: V4 1 — 0, mode:push, label: on, off



Cong Tac 1

Sau khi hoan tét ta duoc:

4.3.5 Cong cu hé tro IFTTT
Pé diéu khién Relay thong qua giong ndi trén Google Assistant thi phai can
cong cu IFTTT.



< C ( & iftttcom W v &k ® (e J I B

IFTTT For business Signin m

Make your
home more relaxing

Enter your email Get started

' G Continue with Google n Continue with Facebook

4

e Budc dau tién 13 ding nhap vao Web IFTTT dé dang ky tai khoan & déy ta
dang ky bang tai khoan Google

< C ( @& iftttcom e o B % B ® [N J I

IFTTT Home Q Search .

Create your own

Then That

Build your own service on the IFTTT Platform 2

If B3

e Sau khi dang nhap thanh cong ta Click vao "My Applets" va chon "New
Applet" dé tao mot du an méi.

e Bim vao + this



&

C (Y @ ifttt.com/create/if?sic

IFTTT Home Q Search

&

Choose a service

Q  Google Assistant

Google Assistant

Tim kiém dén Google Assistant va bam két noi.

C {} @ iftt.com/create/if

IFTTT Home Q Search

Say a simple phrase

This trigger fires when you
say “Ok Google” to the
Google Assistant followed
by a phrase you choose. For
example, say “Ok Google,

I'm running late” to text a
family member that you're
on your way home.

Say a phrase with a
number

This trigger fires when you
say “"Ok Google” to the
Google Assistant followed
by a phrase like “Set Nest
thermostat to 68.” **Use the
# symbol to specify where
you'll say the number
ingredient

Chon thé "Say a simple phrase."

Choose trigger

Say a phrase with a text
ingredient

This trigger fires when you
say "Ok Google” to the
Google Assistant followed
by a phrase like “Post a
tweet saying ‘New high
score.” **Use the $ symbol
to specify where you'll say
the text ingredient

o B % k ® © H

o

Say a phrase with both
a number and a text
ingredient

This trigger fires when you
say "Ok Google” to the
Google Assistant followed

by a phrase like “Block time
for ‘exercise’ at 6 PM."

**Use the # symbol to
specify where you'll say the
number ingredient and $
where you'll say the text
ingredient




¢ C ( @& iftttcom/crea a ase?sid=4 o & % B @ © B

What do you want to say?

What's another way to say it? (optional)

And another way? (optional)

What do you want the Assistant to say in
response?

English v

What do you want to say?: ta dit tén cAu 1énh can noéi & ddy 13 " turn on the
device 1".

Ngoai ra ¢ 2 muc tiép theo ta c6 thé dat thém nhitng cau 1énh khac dé c6 thé
bat/tat thiét bi cia minh.

What do you want the Assistant to say in the response?: O phan nay la cu phan
hoi tr Google Assistant khi ta thyc hi¢n 1énh vira noi.

€ C Y & iftt.com/create/if-say-a

Bt ke G B L

IETTT Home Q Search .

If B Then

Tiép theo ta chon + that



& > C {d A iftttcom/create/if-say-a-simple-phrase-then?sid=19 B % Bk ® O =S| =&

IEFTTT Home Q Search O

Choose action service

Step 3 of 6

Q  Webhooks|

&S

Webhooks

Va chon Webhooks

Make a web request

This action will make a web request to a
publicly accessible URL. MOTE: Requests
may be rate limited.

URL
http://133.166.206.43/

Deabfc3ed 33243553 F a6 729fb5
8de88 fupdate f D16

Surround any text with = Add ingredient
= to escape the

comibent
Method

PUT

The method of the request e.g. GET, POST,
DELETE

Content Type

application/json

O ptional

Body

[ll1 ll]l

Ta dién day du cac thong tin trén trudng hién thi




http://188.166.206.43: Bay la URL cua Blynk Server.
d092297fdb3149c6a12073e30bbfd0e3: Ma Token dugc cap khi ching ta tao
mot du an mai trén App Blynk.

D16: chan dé diéu khién tin hiéu

Sau khi dién day du thong tin rdi 4n Create action 1a d hoan thanh 1 cau lénh.

Céc cau Iénh khac 1am tuwong tu nhu vay.

4.4 Huéng din sir dung, thao tac
4.4.1. Viét tai liéu hwéng din sir dung

e Budc 1: Tién hanh cip ngudén 220VAC cho toan bo hé théng bao gdm
ngudn 220V cho ngd ra mach cong suat, va ngudn 220V cho hé théng dé
tao nguoén DC nudi mach diéu khién.

e Budc 2: Chd dén khi ESP8266 két nbéi Wifi, md tng dung Android. Khi
blynk da duoc két ndi, tién hanh diéu khién, giam sat tryc tiép cac thiét bi
st dung trén giao dién.

4.4.2. Quy trinh thao tac
Cap nguon > Kiém tra két ndi wifi > Poi két nodi cloud blynk > Piéu
khién thiét bi

Sau khi tién hanh cip ngudn, hé thong s& hoat dong nhu sau:

e Diéu khién true tiép bang dién thoai

Nguoi st dung mo tng dung Android, nhan nat diéu khién trén man hinh, tin
hiéu diéu khién duoc chuyén dén khéi xir 1y trung tam, khdi xtr 1y trung tAm guri
tin hiéu diéu khién dén mach cong suét, cac thiét bi dién s& duogc bat tat tuong
mg voi thao tac nguodi dung. Sau d6 trang thai cua thiét bi s& duoc gii lén
Server théng qua Internet. Server nay chinh 1a Cloud Blynk, noi tién hanh xu 1y
dir liéu cta timg thiét bi.

e Piéu khién thong qua nit nhan

Ta tryc tiép nhan nit diéu khién trén bo diéu khién, nut nhan s& gui xung tin

hiéu kich hoat murc thap vé khdi xtr Iy trung tam. BO xtr Iy trung tAm nhan duogc



tin hiéu va tac dong dén khdi cong suat dé tién hanh bat tat thiét bi. Pong thoi
Server cling cap nhat trang thai cua thiét bi vira dugc diéu khién.

e Diéu khién thong qua giong néi
Péi voi tro 1y 40 Google Assistant ta s& dung 1énh “ Ok Google” dé kich hoat
tmg dung va ra cac cau lénh da duoc cai dit san. Luu ¥ mbi lan thue hién ra 1énh
chung ta phai stir dung tir khéa “ Ok Google”

s =08 .illal 57% & 19:53

tat thiét bi 2

da tat thiét bj 2

bat thiét bj 2
D4 bat thiét bi 2

bat thiét bi 3
da bat thiét bi 3

bat thiét bi 3
da bat thiét bi 3

bat thiét bi 4

d4 bat thiét bi 4

J Bai hat gi day? . Goi dién thoai B G tir

U

Bat ké khi diéu khién tai tmg dung Android, nat nhan hay google assistant
(mot trong ba cai trén), thi trang thai cua thiét bi duoc diéu khién déu cap nhat
ngay lap tirc ¢ hai céi con lai.



Chuong 5. KET QUA, NHAN XET VA PANH GIA

5.1. GIOI THIEU

Sau thoi gian thuc hién dé tai, qua qua trinh nghién ctru va tim hiéu
em da hoc hoi dugc nhiéu kién thic méi, cong nghé méi. Pong thoi ap dung
duoc nhiéu 1y thuyét vao du an thyc té.

5.2. KET QUA PAT PUQC

Board ESP8266 1a mach diéu khién chinh trong hé théng. Em da biét
cach ung dung chirc nang tich hop Wifi trong board dé phat trién hé thong diéu
khién thiét bi tir xa. Tir 6 nim duoc ban chat diéu khién, dé c6 thé mé rong cho
cac ung dung IoT sau nay, diéu khién dugc mot hé théng 16n.

Thong qua dé tai em da biét cach diéu khién va giam sat thiét bi qua Internet
(Wifi). Pong thoi thiét ké dugec mo hinh, tng dung Android cho hé théng diéu
khién.

Dé tai co st dung cam bién do nhiét do, do am, qua do em biét duoc ciu
tao, nguyén 1y hoat dong ciing nhu cach st dung cam bién. Cam bién nay rét
phé bién, thich hop cho viéc giam sat nhiét do, do am trén cac hé théng nhd.

5.3. KET QUA THU'C NGHIEM
5.3.1. M6 hinh

Mo hinh h¢ thong



5.3.2. Piéu khién va giam sat thiét bi,

=B il 55% @ 20:24 @.8.

esp8266 (] (9 esp8266

DO AM NHIET 80 50 AM NHIET DO

77 32.1 77 32.1

0 100 0 100 0 100 1] 100

CONG TAC 1 CONG TAC 2 CONG TAC 3 CONG TAC & CONG TAC 1 CONG TAC2 CONG TAC3 CONG TAC &

| OFF | OFF || OFF
\/ \\\\_7_7/,/" _

Giao dién man hinh diéu khién khi tat ca thiét bi bat va tit

File Edit Sketc|

.380 -> [552] Connected to WiFi
.380 -> [552] IP: 192.168.1.212

sketch_sep16

#define BLYNH 380 -> [552] -
#include <ESH .380 -> I -
#include <Bly 380 -> /S _ )V I

.

380> S _ SIHT_N 't
2380 => /[ IN\_y /11NN

.380 -> /__/ v0.6.1 on NodeMCU

.380 ->

.380 -> [558] Connecting to blynk-cloud.com:80
.582 -> [745] Ready (ping: 80ms).

.888 -> DHTxx test!
.007 -> Do am: 77.00
.958 -> Do am: 77.00
.010 -> Do am: 77.00
.959 -> Do am: 77.00
.010 -> Do am: 77.00
.961 -> Do am: 77.00
.013 -> Do am: 77.00
.964 -> Do am: 77.00
.016 -> Do am: 77.00
.965 -> Do am: 77.00
.018 -> Do am: 77.00
967 -> Do am: 77.00
.018 -> Do am: 77.00
.967 -> Do am: 77.00
.984 -> Do am: 77.00
.969 -> Do am: 77.00

#include "DHI]
#define DHTPE
#define DHTTY|)
BlynkTimer tif|
DHT dht (DHIPH|

char auth[] 5
char ssid[] 5
char pass[] 4
int vircualPd|
int flag=0, §|
//Gai dit liéy
BLYNK_WRITE (
{virtualPin <
flag = 1;}
BLYNK_WRITE (
{virtualPin <
flagl = 1
BLYNK_WRITE (
{virtualPin <
flag2 = 1 3
BLYNK_WRITE (
{virtualPin <

Nhiet do:
Nhiet do:
Fhiet do:
Nhiet do:
Fhiet do:
Nhiet do:
Nhiet do:
Fhiet do:
Nhiet do:
Nhiet do:
Nhiet do:
Fhiet do:
Nhiet do:
Nhiet do:
Nhiet do:
Fhiet do:

*C
*C
“C
*C
e
*C
=
*C
“e
“C
*C
“C
*C
*C
*C
*C

i

flag3 = 1 3 .989 -> Do am: 77.00 ¥ Nhiet do: *C
//Péng bb lad] .973 -> Do am: 77.00 Nhiet do: e
BLYN ECT .991 -> Do am: 77.00 ¥ Nhiet do: *C =

: 77.00
.00

Nhiet do:
Fhiet do:

G N e e R U W R RN W e e

Autoscroll [7] Show timestamp

Chay chuong trinh trén phan mém
5.4. NHAN XET VA PANH GIA
5.4.1. Nhan xét
Sau khi thuc hién, em d hoan thanh hé thong dap tng co ban nhimng yéu
cau ban dau dat ra, dudi day la mdt s6 nhan xét:
e Uu diém

- Hé¢ théng hoat dong on dinh qua nhiéu 1an thi nghiém.



- Podng bo trang thai diéu khién tir mé hinh hé thdng, ing dung Android va
Server.
- Giam sat dugc nhiét d6 va d6 Am ctia moi trudong xung quanh.
- Tbc do diéu khién bang tay tuong dbi nhanh.
- Giao dién diéu khién truc quan, dep mit.
- D@ dang sir dung, 1dp dit va bao dudng.
e Nhuoc diém
- Hé théng phu thudc vao tbc d6 mang Wifi, va su 6n dinh cta Server
Cloud Blynk.
- Chua tich hop nhiéu tinh ning thanh mét hé théng IoT hoan chinh.
5.4.2. Danh gia
Trong qua trinh van hanh hé théng, em d3 ghi nhan lai két qua duoc téng hop.

S6 1an thao | S6 1an thanh | Thoi gian dap
Cong viéc Panh gia
tac cong ung

Diéu khién thiét bi S0 438 1-2 giay Dat

qua ung dung

Diéu khién thiét bi 50 48 3 —4 giay Dat

qua google assistant

Diéu khién bang niit S0 50 1 giay Dat

nhan
Giam sat cam bién On dinh On dinh 2 gidy Dat
DPanh gid chung Dat

S6 liéu thwe nghiém
Qua nhitng s6 lidu duoc thng ké & bang trén, em danh gia hé thong vé co
ban da dap tng dugc muc tiéu dit ra. Hé thong hoat dong on dinh sau nhiéu lan
chay, kiém tra thir trong nhiéu truong hop. M6 hinh nhé gon, tham my, nhung
van dam bao tinh an toan cao, dé dang 1ép dat va st dung. Nhung dé dua hé
thong nay ap dung vao thuc té thi em can phai hoan thién mét s6 phan nhu sau:
tang tdc d6 diéu khién cling nhu phan hoi, t6i wu héa mé hinh, thém mot sb chirc

nang nhu: gidm sat noi diéu khién, canh bao chong trom, bao chay, ...



CHUONG 6. KET LUAN VA HUONG PHAT TRIEN
6.1. KET LUAN

Sau thoi gian nghién ctru, thi cong thi do an tét nghiép ctia em véi dé tai
“giam sat nhiét do do6 Am va diéu khién thiét bi dién qua internet
dung module arduino esp82667da hoan thién, dap tng dugc nhitng yéu
cau ban dau dit ra.
6.1.1. Uu diém
- Mach diéu khién nhé gon, hoat dong kha on dinh, thoi gian dap ung kha
nhanh.
- Giao dién diéu khién va giam sat dé str dung, than thién nguoi dung.
- Mo hinh hé théng c6 do chinh xac, tinh an toan va dé dang thao tac véi
nguoi dung.
- Phu hop cho céac hé théng dién trong phong hoc, ho gia dinh.
Nhin chung, m6 hinh da hoat dong tuong ddi on dinh, c6 thé 1am viée lién tuc,
dat 100% yéu cau dé ra ban dau. Bén canh d6 hé thong mo rong thém chic ning
diéu khién bang giong noéi. Ngudi dung thao tac mot cach don gian, dé sir dung.
6.1.2. Khuyét diém
Tuy nhién, do sy han ché vé kién thuc va thoi gian thuc hi¢n, ngué)n tai liéu
tham khao chil yéu thong qua internet nén dé tai khong tranh khoi sai sot va con
mot sb han ché:
e Han ché 16n nhit 1a tac dong diéu khién con cham do giao thirc hoat dong
chinh str dung dich vu Cloud.
e H¢ théng phu thudc vao nguén dién 220VAC, va tdc do truy cap mang
Internet.
e Hoat dong chu yéu tai moi trudng co phi séng wifi.
e HoOp mo6 hinh con mang tinh tugng trung.
e Kich thudc san pham con tho, thiéu tinh thAm my.
e S6 luong thiét bi con han ché

e Gidi han vé thot gian, kién thic nén hé thong chua dugc to1 wu.



Nhin chung hé théng diéu khién vé co ban hoat dong t6t.

6.2. HUONG PHAT TRIEN

Hé théng hién tai da dap tng duoc viéc diéu khién cac thiét bi. Trong qué

trinh thyc hién, em thiy rang dé tai nay rat phd bién, c6 tinh tng dung rit cao

trong nhiéu du an thuc t€. Vi vy em dua ra mdt s6 dé xuat nham cai tién va

nang cap hé théng:

Mo rong s6 lugng ciling nhu cong suat thiét bj diéu khién.

Giam sat noi diéu khién béng camera, canh bao chéng trOm, bao chay.
Diéu chinh d¢ sang dén, toc d6 quat, nhiét d6 diéu hoa, ...

Thiét 1ap hé thong dicu khién thiét bi tu dong nham tdi wu hoa viéc s
dung va tiét kiém dién nang.

Ung dung d¢ tai vao hé thdng thuc té.
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Nguyén Pinh Phu, Gido trinh Vi diéu khién PIC, Nha xuit ban PH
Quéc gia Tp. HO6 Chi Minh, 8/2016.

Nguyén Pinh Phu — Nguyén Trudng Duy, Gido trinh K§ thuat sd,
Nha xuat ban PH Quéc gia Tp. H6 Chi Minh.

Cac Webside tham khao

1.

o bk w

https://cdn-shop.adafruit.com/product-
files/2471/0AESP8266__Datasheet EN_v4.3.pdf ESP8266
http://www.micropik.com/PDF/dht11.pdf Cam bién DHT11
https://tailieu.vn/

https://www.youtube.com/

https://esp8266.vn/



https://cdn-shop.adafruit.com/product-%20files/2471/0AESP8266__Datasheet__EN_v4.3.pdf
https://cdn-shop.adafruit.com/product-%20files/2471/0AESP8266__Datasheet__EN_v4.3.pdf
http://www.micropik.com/PDF/dht11.pdf
https://tailieu.vn/
https://www.youtube.com/
https://esp8266.vn/

