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TOM TAT

Tén d¢ tai: GIAM SAT VA PIEU KHIEN THIET B] PIEN TRONG CONG
NGHIEP DUNG PHUONG THUC TRUYEN MODBUS RTU

Giang vién huéng dan : TS. Nguyén Linh Nam
Sinh vién thyuc hién : Hoang Nhw Cwong Ma& SV : 1811505120202 Lop: 18D4
Nghiém Sy Bdo M& SV : 1811505120301 Lop: 18D4

Nhom em tim hiéu va tién hanh thuc hién dé tai “ Giam sat va diéu khién thiét bi
dién trong cong nghiép dung phuong thirc truyén MODBUS RTU “ véi phuong thirc
MQTT dé diéu khién va giam sat nhiét 46, d6 am, do dong, dién ap,..cac thiét bi dién st
dung trong cbng nghiép thdng qua Wed server va di dong thong qua mang Wifi. Str dung
STM32F103C8T6 truyén qua ESP8266 ding MODBUS RTU (RS485), sau d6
ESP8266 truyén dir liéu 1én Wedsite bang giao thitc MQTT.

Noi dung ma nhom thyc hién gém : Nghién ctru 1 cach tong quan cac linh kién lién
quan va Cac co so ly thuyét co ban, thiét ké va xay dung duoc phan mém, phan cung.
Tlep theo kiém tra tung phan mot dé xem tin hiéu phan cliimg so voi Server hay phan
mém so v&i Server , roi tir lién két va tao thanh mot hé thong, tir phan mém sang phan
cung va nguoc lai.

O trong dé tai ndy, nhom s& tién hanh va dé xuét ra cac phuong an k¥ thuat dé thiét
ké va van hanh dong co trong cong nghiép.

Dé tai nhém em gdém c6 3 chuong :
Chuong 1 : Téng quan :
- Tinh hinh nghién ctru khoa hoc k¥ thuat trong va ngoai nudc
- Tim hiéu vé Smart Factory
- Ly do chon dé tai
- Pham vi va ddi twong nghién ciru
Chuong 2 : Co s6 1y thuyét :
- Tim hiéu vé IoT
- Tim hiéu vé Web Server
- Tim hiéu vé phuong thirc Modbus RTU
- Tim hiéu vé Adruino
- Gi6i thiéu phan cling
Chuong 3:
- Gi6i thiéu so dd khéi hé thong



Tinh toan va thiét ké hé thong

Thi cbéng san pham

Két qua

Muc dich ma nhém mong mudn huéng dén sau khi san pham hoan thanh Ia:

Biét cach lap trinh pha‘i’n mém Arduino ide, phuong thirc truyén Modbus RTU,
phuong thirc MQTT, biét dugc phuong phap dé diéu khién, giam sat thiét bi .
Thiét ké dugc mot Web Server dé giam st trén may tinh va di dong.

Xay dung dugc md hinh mo phong.

Gilp ching ta c6 dugc k¥ ning tim kiém tai liéu, nghién ciru.
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1. Tén d@é tai : GIAM SAT VA DPIEU KHIEN THIET BI BIEN TRONG CONG
NGHIEP DUNG PHUONG THUC TRUYEN MODBUS RTU

2. Cdc sé ligu, tai ligu ban ddu:

S6 ligu :

- Sir dung cac giao thirc dé tmyén dan va d?)ng b hoa theo thoi gian .

- St dung STM32F1C8T6 dé 1am board diéu khién chinh cta khot Node.

- S}”I dung cam bién dién ap, cdm bién do dong, cam bién nhiét dd, cadm bién do am dé
lay dir lidu. i

- St dung Modun MP1584 d¢é ha ap

- Sur dung Board mach Node MCU ESP32 cho phep két nodi may tinh thong qua cac
giao thirc, cong ket noi giao tiép SPIL..va sir dung mang Wifi.

- Cac tin hi€u hién thi dén nguoi dung 1a dang s6 va bi€u do cap nhat theo thoi gian.

Tai liéu ban dau:

- Tim hiéu céac thong tin qua céc trang mang,va thao khao cac tai li¢u

Tra ctru thong tin tin linh kién

Tai liéu vé cong nghé 10T

Cong dong arduino Viét Nam.

3. Nhiing ngi dung chinh :

Tim hiéu ciing nhu thiét ké va ché tao hé théng giam sat va diéu khién cac thiét bi dién
sir dung trong cong nghiép thong qua Wedserver.

Chuong 1 : Tong quan

Trinh bay vé dat van dé dan nhép 1y do chon dé tai , muc tiéu , ndi dung nghién curu,
cac gidi han thong s6 va bo cuc do an
Chuong 2 : Co S& Ly Thuyét

Trinh bay vé cac 1y thuyét c6 lién quan dén cac vin dé ma dé tai s& dung dé thuc
hién thiét ke, thi cong cho dé tai .
Chuong 3 : Thiét Ké va Thi Cong

Gidi thiéu téng quan vé cac yéu cau cta dé taii ma minh thiét ké thiét ké gom nhiing
phan nao. Thiét ké so d6 khoi hé thong , so d6 nguyén ly tirng khoi va tinh toan thiét ké
mach .



Trinh bay co s¢ li thuyét , cac linh kién , mach in , qué trinh thyc hién ,lap dat hé
thong . V€ luu do thuat toan , chuong trinh cho san pham .

4. Cdc san pham dw kién

- Hoan thanh san pham c¢ thé giam sat do cac tham s6 y€u cau de ra.
- Béo cao tong két do an tot nghiép

5. Ngay giao do dn: 05/10/2021
6.  Ngay ngp do dn: 20/1/2022
Pa Nang, ngay 18 thang 02 ndm2022

Truwéng BoO mon Nguwoi hwéng din
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1. Tén dé tai: GIAM SAT VA PIEU KHIEN THIET Bl DIEN TRONG CONG NGHIEP
DUNG PHUONG THUC TRUYEN MODBUS RTU VA GIAO THUC MQTT

Thoi gian thyc hién: Tir ngay: 04/10/2021 dén ngay: 20/01/2022.

2. Muc tiéu

Vi dé tai: “ Giam sat va diéu khién thiét bi dién trong cong nghiép dung phwong thirc
truyén MODBUS ”, day 1a dé tai budc dau tao co s nén tang kién thirc co ban dé tir d6 tim
toi phat trién ing dung khac trong doi séng hang ngay. Sau khi hoan thanh @b 4n nhém can

dat cac muc tiéu:

- Biét cach 1ap trinh phin mém STM32CUBE IDE va ARDUINO IDE, biét dugc phuong
phap dé diéu khién va giam sat thiét bi dién cong nghiép.
- Thiét ké dugc giao dién dé quan 1y va giam sat trén may tinh va di dong.

- Xay dung dugc mo hinh md gidm sat diéu khién thiét bi.

3. N¢i dung chinh

- Tao duoc giao dién dé diéu khién ciing nhu giam sat dugc hé thong .

- Viét chuong trinh giao tiép giita cac cam bién, truyén nhan tir cac khoéi voi nhau on
dinh va chinh x4c nhat.

- Thiét ké va thi cdng mé hinh.

- Viét bao cao.

=

. Két qua du kién dat dwgc
Nhom mong mudn tr viée tim hiém cling nhu thuc hién dé tai dé dat duoc mot sb
thanh cong nhét dinh , thiét ké dugc mot mach diéu khién dep va toi vu va xay dung

dugc mo hinh cu thé :



Hi,éu va biét cach st dung dugc cac cam bién nhiét do, do 4m , cam bién dong , cam
bién di¢n ap .

Hiéu va biét str dung STM32F103C8T6.

Tim hiéu va nghién ctru vé giao thiruc MQTT .

Tim hiéu va cach st dung module MP1584 ...

Tim hiéu va xay dung giao dién Website .

Piéu khién céc thiét bj cong suat nho duoc thiét ké boi mach timg dung tir Relay.

Thiét ké , chon linh kién dé hoan thién duoc board mach chinh du ap va phu hop véi
yéu cau dua ra tur trudc do .

Thi cong thanh cong mo hinh giam sat va diéu khién duoc thiét bi trong cong nghiép.

Giam sat dugc cac gia tri nhiét d6, d6 am, dong dién, ap suat qua May tinh va di
dong tir d6 di€u khién cdac thiét bi dién trong cong nghiép .

Lap trinh cho hé théng chay 6n dinh qua nhiéu lan kiém tra.
M6 hinh hoat dong on dinh.

5. Tién d9 thuwe hién

TT Thoi gian Noi dung cong viéc Két qua du kién dat dwoc
. Gip giang vién hudng dan va trao doi vé dé tai
1 Tuan 1 . . )
do an tot nghiép.
. Viét dé cuong va lich trinh thyc hién dd an tot
2 Tuéan 2 )
nghiép.
3 Tuén 3 Tim hiéu dé tai
4 Tuan 4 Nghién ctru nguyén 1y hoat dong cua dé tai
5 Tuan 5 V& so dd nguyén 1y , so d6 khéi
. Viét chuong trinh, kiém tra cac chirc ning diéu
6 Tuéan 6 L )
khién trén may tinh ,di dong.
. Viét chuong trinh, kiém tra cac churc nang diéu
7 Tuan 7 B )
khién trén may tinh ,di dong.
8 Tuén 8 Thi cong san pham va lap rap mo hinh
9 Tuén 9 Thi cong san pham va lap rap mo hinh




10 Tuan 10 Thi cong san pham va lap rap mo hinh
. Hoan thién mé hinh, dong goéi hé théng va chay
11 Tuan 11 .
thir nghiém
. Hoan thién mé hinh, dong g6i hé théng va chay
12 Tuan 12 '
thtr nghiém
. Chay thir nghiém va can chinh toan hé thong.
13 Tuan 13 o .,
Panh gia két qua dat dugc, viét bao cao.
. Chay thir nghiém va cén chinh toan hé thong.
14 Tuén 14 o X
Panh gia két qua dat dugc, viét bao céo.
. Chay thir nghiém va cén chinh toan hé thong.
15 Tuan 15

Panh gia Kkét qua dat duoc, viét bao céo.

BO MON DUYET

Pa Ning, ngay 18 thang 02 niam 2022.

NGUOI HUONG DAN

SINH VIEN




LOI CAM ON

Dé hoan thanh dwoc dé tai nay , 161 du tién cho phép nhém ching em dugc giri
nhirng 161 cam on chan thanh dén tat ca quy thay c6 truong Dai Hoc Su Pham K§ Thuat
Da Néng noi chung va cac thay co trong Khoa Pién - Pién T néi riéng , va cac thay co
d3 tan tinh chi day huéng din , trang bi cho nhém nhitng kién thirc nén tang va chuyén
nganh quan trong , qua d6 gitip nhom ching em ¢ dugc co s Iy thuyét viing vang va
tao diéu kién t6t nhat cho chiing e dé thuc hién tot dé tai .

Dic biét , nhém em xin chan thanh cam on thay Nguyén Linh Nam d3 tin tinh giup
d& va dua ra nhitng dinh huéng nghién ciru ciing nhu huéng giai quyét mot sé van dé
dé nhom chiing em hoan thanh t6t dé tai . Trong thoi gian lam viée voi thay , ching em
da khong ngimg tiép thu thém nhiéu kién thirc dugc chi day tir thay , luén ludn thé hién
thai d6 nghiém tic , hiéu qua va day 1a diéu quan trong va réat can thiét trong qua trinh
hoc tap va lam vi¢c cua chiing em sau nay.

Tuy nhém da c6 ging hét stc , nhung do diéu kién thoi gian va kinh nghiém thyc té
ctia nhéom con chua nhiéu , nén viéc dé tai con mot sb thiéu sot . Vi vay , nhom ching
em rat mong nhan duoc su dong gop y kién tir thiy co gido .

Xin chan thanh cam on !

Sinh vién thuc hién Sinh vién thyuc hién

(Ky va ghi r6 ho tén) (Ky va ghi r6 ho tén)

Hoang Nhu Cuong Nghiém S§ Béo



CAM DOAN

Dé tai nay 1a do nhom em ty thyuc hién duéi sy huéng din cua thdy Nguyén Linh
Nam dya vao mot s6 tai liéu trude d6 va khong sao chép tir tai liéu hay cong trinh di c6
trude do.

Nhitng thong sb hay sb liéu trong dé tai chua dugc bao vé hay béo cdo trude do .
Nhitng trich dan , ghi cht , s6 liéu , hinh anh trong dé tai dugc ghi tén va ngudn gbc rd
rang.

Chung em cam doan nhiing 101 ¢ trén 14 ding sy that va trung thuc , néu c6 bat ki
phat giac naothi nhom xin chiu trach nhiém .

Sinh vién thuc hién Sinh vién thyuc hién

(Ky va ghi r0 ho tén) (Ky va ghi r0 ho tén)

Hoang Nhu Cuong Nghiém S§ Béo
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DANH SACH HINH VE VA CAC BANG

BANG 2.1: Cac thong sb cua ESP8266.

BANG 2.2: Cac thong s cua Relay [13].

BANG 2.3: Cac thong s k¥ thuat ctia module Mp1584EN.

BANG 2.4: Thong s6 ky thuat cam bién d6 am , nhiét d6 DHT11 [16].
BANG 2.5: Cac thong s ki thuat ciia cam bién dién ap ZMPT101B [17].
BANG 3.1: Muc tiéu thyu dién nang cua 1 s6 limh kién .

HINH 1.1. Tri tué nhan tao (AI) [1].

HINH 1.2. Téc do ting ning suat lao dong cua Viét Nam 2006-2015 [3].
HINH 1.3. Tong chi cho qubc gia cho viéc phat trién va nghién ciru [3].
HINH 1.4. Ung dung khoa hoc cong nghé vao doi song [4].

HINH 1.5. Hinh anh 1ap dat thuc té giai phap SEEACT tai nha may san xudt [6].
HINH 1.6. Pic trung cua Smart Factory [7].

HINH 1.7. Nha may théng minh [7].

HINH 1.8. Phuong thtic truyén Modbus [14].

HINH 2.1. Khai niém vé IoT [9].

HINH 2.2. MQTT trong loT [13].

HINH 2.3. Modbus RTU dua 1én internet [14].

HINH 2.4. Modbus slave truyén vé may tinh thong qua RS485 [14].
HINH 2.5. Biéu tuong phan mém Adruino [15].

HINH 2.6. Giao dién khi khéi tao.

HINH 2.7. Tao file méi.

HINH 2.8. Biéu tuong phan mém Visual Studio [16].

HINH 2.9. Cau tao ctia STM32 [17].

HINH 2.10. Hinh anh ESP8266 node MCU [18].

HINH 2.11. Mot s6 Relay thong dung [19].

HINH 2.12. Module Mp1584EN [21].

HINH 2.13. Cam bién nhiét 46 ,d6 am DHT11 [23].



HINH 2.14
HINH 2.15
HINH 3.1.
HINH 3.2.
HINH 3.3.
HINH 3.4.
HINH 3.5.
HINH 3.6.
HINH 3.7.
HINH 3.8.
HINH 3.9.

HINH 3.10.
HINH 3.11.
HINH 3.12.
HINH 3.13.
HINH 3.14.
HINH 3.15.
HINH 3.16.
HINH 3.17.
HINH 3.18.
HINH 3.19.
HINH 3.20.
HINH 3.21.

. Cam bién dién 4p ZMPT101B [24].

. CAu tao ciia cam bién dién 4p ZMPT101B [24].

So d6 khéi hé théng.

Adapter 12V-2A.

Cam bién dong dién ACS712 [26].

Giao dién lam viéc cua phﬁn mém Visual Studio Code.
Luu dd thuat taon khoi cam bién .

Cira s6 1am viéc ciia phin mém STM32 cubeide.

So do nguyén 1y STM32 doc cam bién va diéu khién.
So db nguyén 1y ESP8266 dung Modbus RTU RS-485.
Luu d6 thuat toan Gateway.

Mtrc dién ap cua RS485 va UART [25].

So @6 mach UART RS-485 [27].

Luu d6 thuat toan ciia Web server.

Mach in khéi xir 1y.

Mach 3D khéi xir 1y.

Mach in khéi giao tiép tir STM 1én Webserver.
Mach 3D khébi giao tiép

Mach 1 sau khi thi cong.

Mach 2 sau khi thi cong.

Hinh 4nh m6 hinh san pham.

Hinh anh Website.

Giao dién diéu khién thiét bi.



CAC CHU VIET TAT VA CAC KY HIEU

CAC KY HIEU :
<:Déu bé hon .

% : Phan trim .

... :Connfra .

CHU VIET TAT :

l0T: Internet of Things.

MQTT : La giao thtrc hoat dong theo co ché xuét ban / dang ky .
DHT11: Cam bién nhiét d9, do am.

MES:H¢ théng may tinh duoc sir dung trong san xuat.

SPI: Serial Peripheral Bus.

ESP8266: Mudule MCU.

STM32: STM32F103C8T6.



MO DAU

O trong thoi ki ma cong ngh¢ phat trién khong ngirng nhu hién ‘nay, nén khoa hoc ki
thuat ciia nude ta can phai bat kip xu huéng chung cia thé gidi néu khong mudn bi tut
hau. Khi ma cac thiét bi dién tir, cac linh kién luon khong ngung d6i méi, ¢ cac khu
cong nghiép thi viéc giam sat va dleu khién rat quan trong dé san pham duoc t6i wu va
dung tién do, nén nhém em da quyét dinh chon dé tai “ Giam sat va diéu khién thiét bi
dién trong cong nghi€p dung phuong thire truyén MODBUS RTU va giao thirc MQTT
». Tuy dé tai giam sat va diéu khién thiét bi dién trong cong nghiép khong phai la qua
m&i, nhung né du dap tmg duoc mot lugng kién thirc vé dién tir va duoc ing dung rong
rai trong cong nghiép.

Pé tai nhom em duoc thuc hién dua trén sy huong dan tan tinh cua théy Nguyén
Linh Nam, cling nhu sy hd tro vé thiét bi cia nha truong, qua tim hiéu trén mang. Thyc
hién dé tai rat mong nhan duoc su gop Y cta hoi dong bao vé, thay co, va cac ban sinh
vién dé co thé nang cao chit luong cua dd an.

Noi dung dé tai bao gom : tong quan dé tai , co so Iy thuyét, xay dung dé tai gom c6
phan mém cung nhu phan cung .

O trong dé tai nay , nhém em s& tim hiéu va xay dung mot he thong giam sat va dleu
khién thiét bi dién trong cong nghiép . Nhung do kién thirc va tim hiéu con ¢o mot sO
han ché nén nhitng thtr nhém dua ra co thé dua dugc t6i wu nhat hay con mét s6 thiéu
sot nén mong dugc quy thay cé dong gop y kién dé nhém phét trién san pham hon trong
tuong lai .

Pé tai gdm ¢6 3 chuong chinh :
Chuong 1 : Tong quan :
- Tinh hinh nghién ctru khoa hoc k¥ thuat trong va ngoai nuéce
- Tim hiéu vé Smart Factory
- Ly do chon dé tai
- Pham vi va ddi teong nghién ctru
Chuong 2 : Co s6 1y thuyét :
- Tim hiéu vé IoT
- Tim hiéu vé Web Server
- Tim hiéu vé phuong thirc Modbus RTU
- Tim hiéu vé Adruino
- Gii thiéu phan cing
Chuong 3:
- Gi6i thidu so dd khdi hé théng



- Tinh toan va thiét ké hé thong
- Thi cbng san pham
- Két qua
Nhom thye hién dé tai v6i muc tiéu cu thé nhu sau :

Véi de tai: “ Giam sat va diéu khién thiét bi dién trong cong nghiép dung phuong
thire truyén MODBUS 7, day la dé tai bude dau tao co sO nén tang kién thirc co ban dé
tir d6 tim toi phét trién ing dung khéc trong doi song hang ngay. Sau khi hoan thanh d6
4n nhom can dat cic muc tiéu:

- Biét cach 1ap trinh phin mém Arduino, phuong thire truyén Modbus RTU, phuong
thirc MQTT, biét dugc phuong phap dé diéu khién, giam sat dong co .

- Tao dugc ing dung va Web dé diéu khién .
- Xay dung dugc mo6 hinh mo6 phong.

- Gilip chung ta c6 duoc k¥ nang tim kiém tai liéu, nghién ctru.
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CHUONG I : TONG QUAN

1.1.  Tinh hinh nghién ctru
1.1.1. Gidi thiéu tinh hinh nghién ciru ngoai nwdc hién nay.

O nhirng nam trd lai ddy, cac nganh k¥ thuat cua cac nudc trong khu vyc ciling nhu
thé gidi c6 nhimg budce chuyén minh va phat trién manh mé&. Khoa hoc cong nghé cia
thé gi6i thay ddi tig ngay ting gid va tao ra nhitng san pham tng dung dot pha phuc
vu duoc nhitng nhu cau cho con nguoi nhu : Tri tué nhan tao, Ngudi mdy, cong nghé
nano , ty dong hoa , luu trir dir li¢u Big Data ,...

Hinh 1.1. Tri tué nhan tao (AI) [1].
1.1.2. Gioi thiéu tinh hinh khoa hoc cong nghé trong nwoc.

Trong nhitng nam tr& lai ddy, cac nganh ki thuat ciia cac nudc ta da thay doi 16 va
dang budc vao giai doan phat trién khong ngimg , cing mirc doi séng ctia con ngudi thi
dd nang 1én nhiéu nén nhu cau sir dung nhitng thiét bi théng minh va giam sat c6 tinh
chinh xéac cao dé phuc vu cho cong viéc ca nhan hodc tap thé cong ty 16n nhung ching
ta van con dang chiu anh hudng rat nhidu vao cong nghé ctia ngoai nude nén nhém em
thue hién dé tai dd quyét dinh lya chon dé tai  Giam sat va diéu khién thiét bi dién trong
cong nghiép sir dung phuong thoee MODBUS RTU bang giao thire MQTT dua trén
phan mém 1ap trinh arduino va kit vi xur ly arduino de chon nhiing phuong an tét nhat
han ché khuyet diém dé hoan thanh dé tai mot cach tot nhit tir d6 ung dung vao thyuc té
mot cach linh hoat. Nhu chung ta da biét viéc quan 1y dir liéu va giam st thiét bi 1a rat
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can thiét trong doi séng. Hién nay, ching ta ciing da c6 rat nhiéu cong cu dé lam viéc
d6 véi gia thanh twong ddi va két qua thu duoc cling rat dang duoc chl y, ¢ dé tai nay
nhom em sur dung cac cam bién dé giam sat thiét bi, cu thé & day la giam sat tde do |
nhiét do, do am , do dong ,do dién 4p cia dong co va dua vao nhiing thiét bi giam sat dé
diéu khién thiét bi theo tirng muyc dich ctia nguoi sir dung.

C6 rat nhiéu thir anh huong dén qua trinh gia NSLD , n6 dong vavi trd quyét dinh
trong trinh do khoa hoc cong nghé . Ma & d6 chién lugc phat trién kinh té xa hoi cua
Viét Nam trong giai doan 2006— 2020 khing dinh : “Pha trién khoa hoc va cong nghé
1a qudc sach hang dau , dong vai tro then chét cho viée phat trién lyc lwong san xut
hién dai , bao vé tai nguyén , moi trudng , ting ning suat lao dong, tbc do phat trién va
strc canh tranh ctia nén kinh té « .0 day ching ta ban dén khia canh phat trién khoa hoc
cong nghé dé tao dong luc nham ting ning sut lao dong ciia nudc nha trong diéu kién
cach mang cong nghiép 4.0.

Nhitng thanh twu cia Viét Nam trong nén khoa hoc va cong nghé vao ning suét lao dong

[2]:

Triéu déng ny %
80.0 7 =1 80
80.0 6.0
0.0 40
uy 78
20 I I 20
0.0 0.0
2006 2007 2006 2009 2010 2011 2012 2013 2004 Udctinh
2015
wes SLD (Gia hign hanh - Trigu dong)
==Tbe 44 tang NSLE so nam Irvac (Gia so sanh 2010+ %)
Hinh 1.2. Téc d6 ting ning suét lao dong ctia Viét Nam 2006-2015 [3].
2
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O “BAO DPIEN TU CHINH PHU NUOC CONG HOA XA HOI CHU NGHIA VIET
NAM?” ¢6 viét nén kinh té Viét Nam nam 2015 c6 nang suét lao dong ting 6,4% véi véi
2014 , con trong nhitng ndm 2006 — 2015 thi tdng 3,9% trén nam ,con tinh theo gia hién
hanh thi dat 79,3 triéu / lao dong (x4p xi 3657 USD / lao dong).

Theo Nguyén Thi Minh Thu viét & tap chi tai chinh online thi nang suét lao dong cua
Viét Nam va cac nuéc ASEAN dé cang gan nhau va thu hep. Du viy , ning suét lao
dong cua nude ta van con kha thap so véi nhung nude khac trong khu vue.

Viét Nam c6 ning suit lao dong nganh nong , 1am , thuy san thua tir 1,7 = 2 1an so
v6oi Thai Lan , Philippinnes va Indonesia. Tuong ty thi Viét Nam ciing thua nhiéu véi
cac nudc trong khu vuc vé nang suat lao dong trong nganh cong nghi¢p ché bién ,ché
tao.

Co thé nodi , mac du da dugc cai thién kha nhi€éu nhung sau 30 nam d61 madi thi ndng
suat lao dong cua Viét Nam con tang kha cham ,con c6 sy chénh 1éch véi cac nudc trong
khu vuc l1an thé gioi va c6 nguy co bi ndi rong ,lam cho ching ta c6 nguy co tut lai xa
hon .

Cham phat trién trinh d6 khoa hoc cong nghé 13 mot trong nhitng nguyén nhan lam
nang suét lao dong tang cham , lam cho dong gop cua khoa hoc cong nghé vao su gia
tang nang suét lao dong cua chung ta trong nhu:ng niam gan day 1a kha thap. Theo nhing
s0 licu thong ké tir TS churc ning suit chau A , trong nhitng ndm 2010-2013 téc d6 tang
nang suit lao dong cua Viét Nam khoang 4,3 % / nam, trong d6 déng gop cua yéu td
tong hop khoang 27%va dong gop tang cuong vbn khoang 75% . So voi nhiéu nudc
chau A déng gbp cua ting ning suit yéu t6 tong hop vao ting ning sut lao dong cua
Viét Nam con kha thap .

Tinh hinh hi¢n tai cua sy phat trién khoa hoc cong nghé cua Viét Nam :

Mot trong nhing tic dong quan trong toi viéc nang cao ning suit lao dong 1a thanh
tuu vé kinh té - xa hoi , viéc d6 da duoc chimg minh qua 2 phuong dién : Thit nhét 13
tao hodc tim ra dugc nguyén liéu moi hay san pham mdi dé c6 kha nang canh tranh tot
hon , tir 6 gia tri tang cao hon, thay thé viéc nhép khau hang hoa tir nudc ngoai voi chi
phi ré hon . Thit hai 12 t6i wu hod , cai tién cic qua trinh kinh doanh san xuit , qua d6
thay thé dan sirc lao dong bang may méc dé giam béi sic lao dong , lao dong thu cong
dé ting ning suit lao dong va rat gon thoi gian 1am viéc .

Nhan théy dugc su quan trong vé viée phat trién khoa hoc cong nghé té1 viéc tang
nang suat lao dong ¢ Viét Nam , nha nuéc ban hanh nhiéu chinh sach , chi truong , phéap
luat v6i muc dich phat trién khoa hoc cong nghé. O giai doan 2011— 2020 vé chién luoc
phat trién khoa hoc cong nghé quy dinh ring viéc ting dau tu cho khoa hoc cong nghé
o muc 1,5 % GDP & nam 2015 va hon 2% ¢ nam 2020 . Nha nudce cting ban hanh céc
luat dé tao ngudn nhan lyc khoa hoc cong nghé , hd tro chuyén giao céng nghé . ...

Muc tiéu dit ra gdm : Lam chu cong nghé va dao tao cac ki su (khoang 80000 ki
su) .Nang cap va cai tién cong nghé vdi toc do 15% mot ndm , k¥ thuat vién va nha quan
1y 1am viéc trong cac doanh nghi¢p nhé trong quan li cong nghé va quan tri . Luat khoa
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hoc cong nghé ndm 2013 con quy dinh viéc hd tro tai chinh tir ngan sach nha nudc dé
thuc hién nhiing hoat dong khoa hoc cong nghé ,...

Néu doanh nghiép thyc hién cac du an ing dung cac két qua khoa hoc dé tao ra cac
san pham ma&i hay tang nang suat , kha nang canh tranh san pham va chat lugng san
pham ,...

Mac du chu truong chinh sach wu tién phat trién nhung thuc té thi cac chinh sach
trén con nhiéu han ché va nang luc khoa hoc cong ngh¢ cua Viét Nam sau 30 nam thay
d6i ghi nhan nhung thay d6i con kha nhiéu han hé so véi cac nude trong khu vuc ciing
nhu thé giéi .

Pau tién ,tong chi qudc gia cho nghién ctru khoa hoc va phat trién cong nghé con
thip so voi nhitng qudc gia kha ctrong khu vyc cling nhu thé gidi .Theo cac sb liéu
nghién ctru nam 2014 thi ti trong tong chi qudc gia cho khoa hoc cong nghé /G DP trong
niam 2013 1 khoang 88% , trong d6 chiém 44 % cho vié nghién ctru va phat trién.

Tong chiquocgiacho Ty 16 cocau dau tu

Nouondauty  NohiénciuvaPhat  Nohién cilva Phat

trién (GERD) (ty dong) trén theo ngudn (%)
Tong 6 133906 1000
NSNN 15916 %,/
Doanh nghiep 5.5943 418

Von nudcngoa 01 15

Hinh 1.3. Tong chi cho qudc gia cho viéc phat trién va nghién ctru [3].

Theo thdng ké nam 2013, thi ty 1 chi qudc gia cho nghién ctru va phat trién/GDP
dat 0,37%. Ty 1¢ chi cho nghién ctru va phat trlén/GDP cua Vi¢t Nam so voi cac nudc
la rat thap. Pic biét NSNN chiém 57% , nguon dau tu tir doanh nghiép chiém 42 % va
ngudn nude ngoai 1a 1,5 % trong tong chi qudc gia va phat trién [2].
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Thir 2 vé d6i ngii khoa hoc cong nghé ciia nudc ta tuy ting vé sé lugng nhung so véi
tong so dan so thi con kha thap so véi cac nudce trong khu vue. Trung binh can b nghién
ctru trén van dan ¢ nam 2013 tinh theo dau nguoi ¢ nude ta 1a khoang 14 nguoi .

Ti 1& d6 thap hon Trung Qubc ndm 2012 (15,4) va bing 1/5 ciia Nhat Ban (70,3),
bang 1/6 cua Han Quéc (82) va so voi Singapore(75) la khoang 1/5.Cung voi do la chét
lrong ngudn nghién ctru cua chung ta chwa cao ,thiéu hut chuyén gia gioi ,can bo dau
nganh va cac chuyén gia cong nghé .

Tir d6 dan dén chat luong nghién ciru khoa hoc cong nghé cua ching ta nam 2014
xép thtr 89 , trong khi d6 thi cacc nude nhu Indonesia 46, Thai Lan 60, Malaysia xép
thir 27 , Philippines xép tht 91.Ti 1¢ bang sang ché va tng dung / mot triéu dan cua Viét
Nam nam 2014 xép thir 92 trén thé gi6i , trong khi ¢6 Thai Lan 71 ,Malaysia , Philippines
84.

Tht 3 , khong duoc déng b6 , cham duge ddi méi va trinh do cong ngh¢ con thép.
Ti 1¢ Gmg dung khoa hoc cong nghé vao san xuat va doi sdng con han ché . Theo thong
ké Cong nghé va canh tranh nganh ché bién , ché tao giai doan 2009 -2012 thi chi co
khoang 11% s6 doanh nghiép di phat trién cac loai hinh cong nghé mai .

V& cac hoat dong nghién ciru va phat trién thi c6 9% s6 doanh nghiép hoat dong va
khoang 6% 1a cai tién nhitng cong nghé dang co sin . Piac biét thi 85% doanh nghiép
cho hay 13 khong c6 bt ki chuwong trinh phat trién hay cai tién nao vé cong nghé . Nén
tang clia phuong thirc phat trién méi phu thudce vao murc d6 ctia cong nghé mai va ciing
nhu 1a cong nghé thong tin .

Con theo Dién dan Kinh té thé gidi thong ké duogc thi Viét Nam chi xép & vi tri thu
102 trén thé gidi va trong giai doan tir nim 2008-2014 thi mirc d6 sin sang trong ap
dung coéng nghé moi cua chiing ta da tut tir vi tri 71/134 & ndm 2008-2009 xudng vi tri
134/148 & trong nam 2013-2014 va no thap hon kha nhiéu so véi cac nude Philippines
(47), Indonesia (60), Malaysia (vi tri 37) va Thai Lan (75).

Thir 4, Tuy chiing ta d3 ban hanh nhiéu chinh sach thac day chuyén giao cong nghé
nhung hleu qua va nhing chuyen giao cong ngh¢ do tir cac doanh nghiép Fdi van con
kha thip . Chu yéu cac chuyén giao cong nghé ctia chung ta dugc dién ra gitta cac doanh
nghiép trong nudc. [3].

Sau 35 niam thay d6i va phat trién, chung ciing di c6 cho minh it nhiéu nhiing thanh
tuu quan trong trong viéc cong nghiép hoa — hién dai hoa dit nudc . Tir d6 dé dua dat
nude ching ta tir 1a nuée dang rat nghéo dan dan trd thanh mot quoc gia co thu nhap
trung binh thap va timg budc hdi nhap véi cac nude trong khu vuc va thé gioi , tir do
ma doi séng cua nhan dan ngay cang dugc nang cao va cai thién r6 rang . Vi thé va tim
anh huong cua Viét Nam trén truong quoc té ngay cang r0 rang bé mang lai nhiing
thanh qua to luén nay c6 dong gop vao mot phan khong nhé va quan trong ctia nganh
Cong thuong véi viéc ma ching ta da timg budce khang dinh dugc 13 mot trong nhimng
nude c6 vi thé va 1a trung tim san xuit cong nghiép cua déng nam 4 néi riéng va cua thé
gigi néi chung.

Ching ta da dan tro thanh mét trong nhiing qudc gia c6 nén cong nghi€p voi suc
canh tranh trén thé véi nim ¢ mirc khé cao, thudc mot trong nhirng quéc gia ma nang
Iic canh tranh & cong nghiép nirm mirc cao v6i vi tri thir 44 cta thé gidi ¢ nam 2018
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theo UNIDO . O théng ké trong nhirng nim 1990—-2018 chiing ta ting 50 bac , con tir
nim 2010-2018 ting 1én 23 bac , ndm trong nhitng nudc ting nhanh nhét thudc khu
vuc ASEAN , tién dan t6i nhom 4 nudce co tiém luc canh trnah manh nhét trong khdi va
c6 kha ning soan ngdi thir 5 cta philippines khi chi kém 0,001 diém .

Nganh ma ¢ toc do tang truong nhanh nhatntrong nganh kinh té qudc dan . Theo
thdng ké thi no dong gop khoang 31% GDP va 1a mot trong nhiing nganh chi luc dé
xuit khau ra nu6e ngoai dé dan dua chung ta tr¢ thanh qudc gia thir 22 vé xuit khau trén
thé gidi & thong ké nam 2018 . Mot s0 doanh nghiép 16n nhu dét may , da giay , dién tur

. voi mot s6 cac nganh nili nhon,mot s6 nganh vu tién di theo dinh hudng chién luoc
dan trd thanh nhitng nganh cong nghiép lon nhat dat nudc , tir d6 dwa Viét Nam dan dan
hoi nhap vao chudi gia tri toan ciu .

O trong s6 32 mat hang duoc xuat khau véi kim ngach 16n hon 1 ti USD duogc théng
ké nam 2019 thi hang cong nghiép dat 29 trén 32 mat hang , 5 trén 5 mat hang c6 kim
ngach xuat khau 16n hon 10 ti USD vi du nhu do g, da gidy , dét may , dién tir, thiét b

, may moc . Trong do6 thi nhirg nganh cong nghiép ma c6 dugc vi tri vimg vang ¢ trén
toan cau hién nay nhu dét may x¢&p thir 7 vé Xudt khau xep thr 3 vé san xuat va xep thir
2 vé xuét khau , trong dién tu thi nam & vi tri 12 vé& xuat khau, con riéng vé xut khau
dién thoai thi n6 nim & vi tri th 2 .

O thong ké vé nhimg doanh nghiép 16n nhat Viét Nam & ndm 2019 , xét 10 doanh
nghiép 16n nhat thi c6 téi 8 doanh nghiép nim trong linh vyc cong nghiép , gdbm c6 7
doanh nghiép ndi dia va doanh nghiép tu nhan ca nudéc chiém t6i 5 .Cac linh vuc ma cac
danh nghiép tap trung cha yéu la 6 t6, dau khi, dién , khoang san , sita , thép va thuc
pham .

Trong qua trinh tai thiét va d6i moi nganh cong nghiép thi cach lam méi mé hinh
tang truong kha la quan trong . Cong nghiép la nganh c6 nang suat lao dong cao nhat

trong cic nganh kinh té qudc dan ma & d6 trong cac ndm 2011 , 2015 , 2019 ting lan
lugt 1én 26 % , 28 % , 29% .

Tir nam 2011 dén nam 2019 thi co cau ndi nganh cong nghiép giam dan ti 1é khai
khoang cong nghiép tir 36 % xudng con 26 % va ting ti trong cong nghiép ché bién ché
tao tor 50% lén 55% va trd thanh tién phong tang truéng chinh cho cac nganh cong
nghiép .

Trong nganh cong nghiép da co nhiéu thay d6i tich cuc dé tiép can véi cong nghé
mot cach tién tién , hién dai hon voi nhitng su chuyén giao tir cac nganh lao dong nhu
da day , dét may dan chuyén qua c4c nganh cong nghiép hién dai cao hon nhu dién thoai
, may tinh , 6 t6 .

Ching ta nén tap trung dau tu vao cac nganh cong nghiép déno dugc ngay cang phat
trién rong rai 1ay non cbt dau tu FDI va chuyén dich co cdu phat trién ctia nudc ta theo
huong cang ngay cang phat trién , hién dai hoa. Theo thong ké thi n6 chiém ti trong
khoang 71 % tong v6n dau tu vao nhimg nganh kinh té va khoang 61% la vao cong
nghiép ché bién, ché tao .

Dé thic diy su phat trién cta céng nghiép hoa , hién dai hoa dat nudc cing véi
nhitng muc ti€u dat ra tdi nam 2030 dé tré thanh mdt trong cac nude hién dai , ndm trong
top 3 nude di dau khu vuc ASEAN ve cong nghié€p , c6 1 vai nganh cong nghiép c6 thé
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canh tranh véi cac nudc hang dau trong khu vuc ciing nhu toan thé gigi . Huéng muc
tiéu dén nam 2045 thi dat nudc ching ta s€ tro thanh nuée c6 cong nghiép hién dai . Bo
chinh tri da dua ra nghi quyet s 23 — NQ/TW vao ngay 22/03 /2018 ve hudng phat trién
cong nghiép dat nudc dén nim 2030 , tAm nhin dén nam 2045 .

Theo nhitng huéng di va chi dao cua Pang véi chinh sach céng nghiép qudc gia 1a
gin lién gitta nhitng chinh sach cua cach nganh kinh té khac trong d6 c6 chinh sach
thuong mai qudc gia tai chinh tién t¢ , dio tao , khoa hoc , cong nghé , g pho voi bién
d6i khi hdu vabao vé moi truong . De co sy hen két gitra quy hoach phat trién cdc nganh
kinh té khac nhau dé hinh thanh cac cum lién két , ving cong nghiép , khu cong nghiép

, chudi gia tri cong nghiép , nhitng mang san suat trong sd d6 thi cum lién két nganh
cong nghiép duoc coi la trong tam . Co sy két hop hoan hao gitra phat trién cong nghiép
theo chiéu rong va sau , dic biét quan trong chiéu sau , nham tao budc dot pha trong
chiéu sau .Tan dung dlem manh cua nudc ta 1a nudc dang trong co cau thoi ki dan s6
vang tan dung triét dé thanh tuu ctia Cach mang cong ngh¢ lan thir 4 , chuyén sdu mot
s0 nganh nén tang , o loi thé canh tranh , loi thé cach mang phat trién nhanh , chién
lugc . Thuc day phat trién cong ‘nghi¢p dlen tir, cong nghé thong tin la con duong chu
chét , phat trién cong nghiép ché tao thong minh , ché tao la trung tam la budc dot pha,
phat trién cong nghiép ché bién , chii trong va tap trung phat trién cong nghiép xanh.

Nho su chi dao tai tinh cua Pang va nha nudc , thoi gian tlep theo thi nganh cong
thuong sé tich cyc tép trung thé hién , cu thé hoa nhung quan diém , chi truong dudng
16i cua Pang , hién dai hoa dat nudc , chinh sach phép luat cia nha nudc cong nghiép
hod , tao dung moi truong minh bach va phap 1y cho nhitng doanh nghi€p thu¢c moi
thanh phan kinh té phat trién , canh tranh , khoi thong cac ngudn lyc trong nude va thu
hat ngudn dau tu tir bén ngoai , quyét tim dua nudc ta trd thanh mot nude cong nghiép
hién dai [3].

1.1.3. Ung dung

Ngay nay voi su phat trién cta khoa hoc k¥ thuat, dic biét trong linh vyc ty dong
hoa, thi cac nha may thuong phai thuong xuyén giam sat cac thong s6 cua cac thiét bi
may mac nhu : 4p suat , nhiét do , dong... tir 46 dé diéu khién va giam sat cac thiét bi ,
n6i dung dé tai 1a mot frng dung trong quy trinh do, viéc giam sat cac thong s6 cla thlet
bi dién trong cong nghiép gitp cho qua trinh san xuit dugc 6n dinh, thuc tién duoc qua
trinh cho ra san pham mot cach dung thoi diém, giam thiéu duoc lugng san pham bi
16i,tang nang suat san xuat, Kha ning canh bao chinh xac khi c6 sy ¢6 , tién loi dé st
dung... tir do gitip cho nha may s€ san xuat duoc on dinh va phat trién hO’n viéc giam
st cac thong sb ctia dong co 1a quan trong bac nhat trong san xuit.

Ung dung vé viéc theo ddi cac thong sb toc do , nhiét do, ap suat , d6 am dong co
cong sut cua cac thiét bi dién trong cong nghiép, nha may , ... tu do giap ching ta co
thé giam sat va theo doi tinh trang cua may moc co on dinh khong, dé tir d6 co thé dua
ra cac giai phap t6i vu nhat dé khic phuc cic su cd dang tiéc xay ra. Nho vao nhitng
thong s6 do, ta c6 thé giam sat dugc tinh trang san xuat c6 6n dinh hay bat 6n dinh , diéu
chinh duoc cac thong s6, ... Tom lai khoa hoc cong nghé hién nay dang phat trién rat
manh mé va quan trong glup chung ta bude vao giai doan cong nghiép hoa hién dai hoa
dat nude khi ma ching ta di va dang di sau ho rat nhiéu.
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Hinh 1.4. Ung dung khoa hoc cong nghé vao doi séng [4].

1.2.  Tim hiéu vé Smart Factory
1.2.1. Khdi niém

Nha may thong minh hay Connecter Factory 1a su phat trién dot pha tur 1 h¢ thong
san xudt truyén thong theo huéng tu dong hoa chuyen sang mQt h¢ thong linh hoat hon
c6 thé xir 1y dir liéu ciing nhu két ndi voi hé théng dé phu hop v6i nhidu d6i tuong hay
véi thi truong .

Hé thong nha may thong minh co thé gitp con ngudi c6 thé gidm sat hiéu qua qua
trinh bao tri , san xuit, s6 hoa moi hoat dong , theo doi kho ,... N6 cung co thé tich hop
nhiéu ngudn dit liéu khac nhau tir cac thiét bi san xuat dén qua trinh cung tng dé theo
foix va giam sat hé thong linh hoat hon, d& t6n thoi gian hon cé kha nang ty hiéu chinh
cling nhu du bao [5].

1.2.2. Tinh nang
Gom cac tinh nang chinh :

- Toi uu hod

- Kétndi

- Minh bach

- Chu dong va nhanh nhen
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Vi nhirng tinh ning c6 nhitng vai trd cho phép cho viée gitp céc to chic ning cao
nhirng qua trinh san xuit va cho phép cac quyét dinh sang subt . Bén canh d6 ciing c6
diéu can luu ¥ 1a cac nha may thong minh khong thé nao gidng nhau , cac nha vu tién
céc linh vyc ciing nhu tinh nang phu hop véi :

-----

Hinh 1.5. Hinh anh lip dat thuc té giai phap SEEACT tai nha may san xuét [6].

Tinh nang dugc cho l1a quan trong nhit ciia nha may thong minh la n6 c6 thé ty dong
két n01 n6 ciing 1a ngudn gia tri quan trong nhat . Yéu cau cua cac nha may thong minh
la vé cac quy trinh cling nhu c4c vat liéu co ban dugc két ndi v4i nhau dé dauw ra nhirng
dir liéu can thiét nham dua ra dua ra cac quyét dinh theo thoi gian thyc .

1.2.3. Dac trung cua nha may thong minh

Sau khi tim hiéu khai niém vé nha may thong minh 13 gi & trang daco.vn , nhom
chung em da co6 cai nhin khai quat vé nha may thong minh . B¢ tim hiéu déc trung cia
Smart Factory va hoat dong ciia mo hinh nay gom :

Tw dong hoa
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La sy két hop giita cong nghé ciia cam bién cung cac thiét bji may moc thong minh ,
cung véi do la kha nang ty dong hoa trong san suit, & d6 chiing ta s& tham gia rat it vao
qua trinh san xuat hay c6 thé 1a khéng can tham gia vao . Do d6 ma nha may théng minh
s€ van hanh mot cach tu dong .

Ket noi

La dac trung quan trong cia dac trung Smart Factory . So v&i nhitng cach mang cong
nghiép ¢ & trude d6 , Smart Factory qua tinh nang két ndi da dé lai diém nhan . Nham
muc dich phan tich xr 1i dir liéu quan trong nham phuc vu viéc gidm sat san XUat , qu'?m
1i , md hinh nha may d¢ tao ra mé hinh két ndi tién tién giita cac ting may moc van hanh
v6i cac phan mém [7].

SMART FACTORY

ol

i

Hinh 1.6. Bac trung ctia Smart Factory [7].

Tinh théng minh

La mot trong nhitng dic trung quan trong va khong thé thiéu dugc khi nhic dén
Smart Factorydé 13 viéc tan dung t6i uru cac thiét bi quét ma QR , cac thiét bi thong minh
nhu cac loai cam bién ,... Thong qua nhitng thiét bi hién dai d6 dan dén thu nhap thong
tin dir liéu cho viéc phuc vu day chuyén san xuit hang hod ¢ trong kho ,... hiéu qua ,
chinh xac va nhanh chéng hon .

10
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Thoi gian thuc

Smart Factorey 13 su két hop tir nhiéu phuong tién giita con ngudi va may moc . Vay
nén viéc giasm sat hay van hanh déu duoc dién ra trong thoi gian thuc . Tur d6 dem lai
kha nhiéu loi ich dang ké cho doanh nghiép . Cu thé nhu doanh nghiép c6 thé ti wu hoa
st dung nguén lyc 1 cach hi¢u qua , hi¢u Suét ...

So hoa

N6 dugc tao nén tir 2 hé théng nén tang ERP va MES . Nha may thong minh c6 kha
ning sb hoa tit ca cac quy trinh van hanh cta doanh nghiép . Tiép theo d6 1a xay dung
su lién két , thong nhit giita cac ban , cac phong . Khong nhirng vy no con giup dit liéu
dugc nhat quan va d6 1a dic trung ctiia Smart Factory .

Truc quang hoa
O nhitng co s& san xuat , nhitng dit liéu lién quan dén may moc dugc truyén dat lai
bang may tinh bang cong nghi¢p . Smart Factory st dung cac phuong tién do hoa dé

truyén dat thong tin va dir liéu . Truc quan hod gitip ich cho viéc cap nhat tinh trang san
xuat , dua ra cac bién phap xu 1y khi gap su c¢6 ctia doanh nghiép .

Hinh 1.7. Nha may thong minh [7].

Chu dong
Nhu chiing ta da biét thi nha méay thong minh 1a mé hinh nha may hoat dong co ban

duya trén thiét bi , may moéc . Do do , sy chu dong 1a mot trong nhitng kha nang uu viét

11
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ctia nha may théng minh . Kha ning 1ap ké hoach va du doan duoc ap dung triét dé trong
nha méy théng minh qua d6 giup viéc quan 1y chat luong , quan 1y vat tu dugc hiéu qua
hon

Toan dién
Sau khi phan tich cac thong tin , thu thap cac dir liéu thi hé thdng s& hoat dong va
dua ra toan b hoat dong san xuat kinh doanh bang biéu d6 . Vo1 quy trinh lam vi¢c nhu

vy , doanh nghiép s& c6 cai nhin khach quan ciing nhu tong quat va toan dién vé hé
thong cuia minh , dé€ tr d6 dua ra cac quyét dinh .

Linh hoat

Khong nhitng ty dong ma nha may thong minh con gitip doanh nghiép c6 tinh linh
hoat hon . Luc c6 bién dong thi trudng , nha may thong minh s& thich nghi mot cach linh
hoat ddm bdo can bang yéu t6 ndng lugng san xuat va thoi gian thuc .

Toi wu hoa

Véi sy lién két chit ché giita cac yéu té con nguoi , cong nghé da tao ra cong trinh
nghién ctru thong minh gitp doanh nghiép dat chat luong ciing nhu dat ning suat tot
hon . Quan trong , nha may thong minh gitp ich luén cho viéc t6i wu hoa chi phi va tién
do giao hang cia DN .

Trong cudc séng ngay nay , dic biét trong nganh san xuit céng nghiép , dudng di
ding dan 1a nha may thong minh , mang nhiéu trién vong . D€ khai thac , 4p dung mo
hinh nay mdt cach hi¢u qua thi dau tién doanh nghiép nén hiéu rd vé n6 . [7].

1.3.  Huwéng chon dé tai

Trong thoi ki cong nghiép ludn phat trién khong ngimg, nén khoa hoc ki thuat cia
nudc ta cling can phai bat kip xu huéng chung cta thé gi¢i néu khéng mudn bi tut hau.
Céac mach dién, thiét bi dién ttr luén d6i méi, phat trién, cong nghiép tu dong hoa ngay
cang dugc pho bién trong cac nha may, cac khu cong nghiép, viéc doi hoi phai giam
sat va dleu khién 1a mot van dé quan trong bac nhat de nhitng san pham san xuat ra
ding tién d6 va giam thiéu duoc 161, nén em da quyet dinh chon v&i dé tai “Giam sat
va diéu khién thiét bi diént rong cong nghiép sir dung phwong thirc Modbus rtu rs485

1.4.  Muc tiéu dé tai

O dé tai : « Giam sat va diéu khién thiét bi dién trong cong nghiép ”, day la dé tai
budc dau tao co sO nén tang kién thirc co ban dé tir d6 tim toi phat trién ing dung khac
trong doi séng hang ngay. Sau khi hoan thanh d6 4n nhom can dat cac muc tiéu:

- Biét cach 13p trinh phan mém Arduino, biét dwgc phwong phap dé diéu khién cac
thiét bi dién trong cong nghi¢p .

- Thiét ké duoc giao dién dé giam sat trén may tinh va dién thoai.
- Xay dung thanh cong mo6 hinh m6 phong .
- Giup chiing ta c6 dugc k¥ ning tim kiém tai liéu, nghién ctru.

12
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1.5.  Poi twong va pham vi nghién ciru

Dbi twong nghién ciru: Phan mém 14p trinh arduino,Web server, phuong thirc truyén
Modbus rtu rs485, phuong phap diéu khién toc do , nhiét d6 , d6 am , dién ap cac thict
bi trong cong nghiép.

Pham vi nghién ciru : O d@ tai ndy thi ngoai nhitng kién thirc da hoc thi nhom phai
tim hiéu thém phuong thuc truyéen MODBUS RTU va giao thitc MQTT.

PLC
I o
Slave #1
ModBUS RS485
Master RS485 ModBUS
. Slave #2

Ethemet
Switch
Ethernet
1 1 1
-q Ly g
| | e W ?
RS485 n'

“!H!.“’ u!q.n!A !!4>4H!~4

ModBUS Slave ModBUS Stave ModBUS Slave

U,

Hinh1.8. Phuong thic truyén Modbus [14].

1.6.  Bo cuc dd 4n
Db 4an “ Giam sat va diéu khién thiét bi dién trong cong nghiép” gébm 3 chuong:
Chuong 1 : Tong quan :

Trinh bay téng quan vé tinh hinh nghién ctru, Iy do chon d¢ tai , muc tiéu va bd cuc.
Chuong 2 : Co s6 1y thuyét :

Trinh bay cac khai niém, co sé 1y thuyét lién quan dén san pham.
Chuong 3: Thiét ké va thi cong.

O chuong nay nhom em thiét ké chi tiét timg khoi , luu d6 thudt toan va chon linh
kién roi1 thi cong va hoan thién san pham .

13
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CHUONG 2 CO SO LY THUYET VA CONG NGHE

2.1. Khai quat vé IoT trong cong nghiép
2.1.1. Khdi ni¢m

Internet of Things hay con goi la 10T cting con co6 cach goi khac 1a internert van vat
duoc blet dén 1a mot mang ludi két ndi tat ca moi thur vOi nhau qua internet , nhirng thiét
bi két ndi c6 kha ning thu thap va xir 1y ciing nhu truyén tai dwge nhitng thong tin qua
lai véi nhau bang 1 mang duy nhat ma khong can dén con ngudi .

O mdt vi du don gian la 1a1 xe ty dong. Trén xe s€ dugc trang bi cac cam bién va
camera dé quét dugc hinh anh trén duong di, nhiét do, ngudi tham gia giao thong

ac,... [8].

Internet of things

Hinh 2.1. Khai niém vé IoT [9].
2.1.2. IoT ¢ trong cong nghiép
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Loi ich cua viéc ap dung cong ngh¢ 10T vao cac hoat dong san xudt cong nghiép
gitip cho ching ta c6 thé nang cao ning sut lao dong , tiét kiém duoc chi phi van hanh
, tir 46 mo ra nhiéu co hoi kinh doanh hon cho doanh nghiép .

Ung dung Internet van vat trong cac nganh san Xut cong nghiép rat quan trong va
can thiét dé gitip doanh nghiép nho va vira ¢6 nhiing loi thé trong qu4 trinh phat trién ,
véi muc dich cai thién tit ca moi thir trong qua trinh van hanh . Nhiing lgi thé cling nhu
tién ich iot mang lai rat rd rang ¢ hiéu qua kinh doanh . [10].

2.2.  Tim hiéu vé Web Server
2.2.1. Khdi niém vé \Web Server

May chu cai ddt cac chuong trinh phuc vu cac img dung web. Webserver co kha
nang tiép nhan request tir cac trinh duyét web va giri phan hoi dén client thong qua giao
thiee HTTP hoic cac giao thirc khac. C6 nhiéu web server khac nhau nhu: Apache,
Nginx, IIS, ...duoc goi la Web Server [11].

Tuong ty nhu cac phan mém dugc sir dung khéc, web server ciing chi 13 1 ing dung
phan mém. No duogc cai dit trén mot may ma ban lya chon dé gitip nguoi dung co the
tim klem cac thong tin ma website ctia ban cung cap. Nén can phai c6 mot may tinh cau
hinh tdt, dap Gmg duoc khdi lugng 16n ngudi dung truy cp ciing nhu luu trit duge dung
luong dir liéu cao.

2.2.2. Giao thiec MOTT

La 1 giao thirc nhan tin gon nhe thiét ké dé lién lac giita hé thong may tinh va cac
thiét bj . N6 ban dau duge thiét ké cho cac mang Scada , bang thong thép va cac kich
ban san xuat . Gan day n6 tré nén phd bién mot phan khong nho 1a do sy nganh cang
thong dung cua Iot .

Trong do6 , broker dugc coi nhu trung tdm , n6 1a di€m giao cua tat ca cac két noi dén
tur clients.

Uu diém
Giao thirc MQTT cho phép hé thong SCADA ciing nhu truy cap dit liéu iot . Nhiing
loi ich ma MQTT mang lai chdng ta :

- Kha ning mé rong tot hon

- Trao d6i théng tin t6t hon

- Téc do truy cap giam dang ké xudng gidy

- Bang thong mang tiéu thu it di

- Thich hop véi viéc do tham ciing nhu diéu khién
- Tan dung t6i da bang thong ban dau

- Tiét kiém dugc thoi gian

- An toan

- Giao thirc Publish / subscribeits it bang thong hon bang thong cti, bén canh d6 nd
thu thap dugc nhiéu dir li¢u hon [12].
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AMPLIFY
Temperature
sensor / \

mQrT

MQTT APl
BrOker Builder Mﬁaﬁ&’ DB "o

=)

marT

MarT

Motion

sensor j
4 HTTPS and/or MQTT

Moisture
sensor

Mobile device Computer

Hinh 2.2. MQTT trong loT [13].

2.3. Phuong thirc Modbus RTU (RS485)
2.3.1. Modbus la gi?

Modbus la mot chuan truyén théng cong nghiép duoc phat trién boi Modicon ( nay
thude Ve Schneider ) vao nim 1979 thay thé cac chudn truyén thong truyen théng dé
truyén vé PLC hoic Scada. Cach hoat dong cua Modbus dya trén nguyén tac Master —
Slave trén dudng truyén RS232 va RS485.

Modbus tré thanh mot chuan truyén thong cong nghiép ti€u chuén boi no : 6n dinh
— don gian — dé st dung & mién phi. Diéu nay c6 nghia rang cac nha san xuat 6 thé ty
tich hop chuan Modbus vao san pham cta ho ma khong can tra tién ban quyén.

Chi can c4c thiét bi cing chung mét chuan véi nhau thi c6 thé giao tiép v6i nhau ma
khong can quan tam no 13 thiét bi gi cta hing ndo san xuit. Pay chinh 13 vu diém vuot
tréi so voi cac chuan truyén thong khac nhu : Profibus , Canopen , Manchester.

Modbus dugce str dung dé két ndi voi may tinh voi cac thiét bi dau cudi (RTU ) hay
hé théng SCADA ). M6t sb loai Modbus : Modbus RTU , Modbus ASCII , Modbus
TCP/IP [14].
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ModBUS TCP-IP
Al
Web
1-KEY 1-PASS?
U
ModBUS RTU ModBUS RTU

bk

Tomperature sensors Temperature sensors Temperature sensocs Temperaturo sansors

110 Medules
170 Modules

;
:

Hinh 2.3. Modbus RTU dua 1én internet [14].

2.3.2. Ung dung ciia Modbus RTU

Str dung chuan truyén thong Modbus RTU gitp két ni tat ca cac thiét bj ( max 128
dia chi ) trén 2 day tin hiéu RS485

Véi mdi modbus Slave twong ing véi mot tir 4-8 tin hiéu Analog dau vao hodc nhiéu
hon vé6i 10 Digital. Cac tin hiéu mic song song nhau truyén vao Gateway dé truyén 1én
internet thong qua Modul R-Key hoac Z-key.

Nhu vay tat ca cac tin hiéu chi truyén di trén 2 day cho rat nhiéu loai tin hi¢u khac
nhau thong qua cac Modul Modbus RTU. PLC hay cac thiét bi c6 chuan Moddbus c6
thé giao tiép voi cac thiét bi do tai bat ky noi nao théng qua Modbus TCP hay con goi
la Modbus IP [14].
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PLC
ModBUS
Slave #1
ModBUS RS485
Master RS485 ModBUS
— . Slave #2
Ethernet
Switch
Ethernet
s - T
B o o
RS485 gy te L 10|

ModBUS Slave ~ ModBUS Slave ~ ModBUS Slave
Hinh 2.4. Modbus slave truyén vé may tinh thong qua RS485 [14].

2.2.3. Uu diém va nhwoc diém
Nhirng wu diém ma Modbus RTU s¢ hitu :

TAt ca céc tin hiéu truyén trén 2 ddy tin hiéu RS 485 voi khoang cach truyén xa
1200m.

Giam t6i da cac day vao PLC
Giam mét s6 luong kha 16n Modul mé rong PLC

Giam khong gian lap dat do bo chuyén doi c6 thiét ké méng nho gon so véi Modul
mo rong cua PLC

ft nhidu va do 6n dinh so véi tin hiéu analog 4—20mA
Cac module hoat dong tach biét nén dé dang quan 1i
C6 thé dung chung cac hing khac nhau c6 chuin Modbus RTU
Nhugc diém ctia Modbus RTU
Tin hiéu khong nhanh bang viéc dung truc tiép nhu analog hodc Digital

Chi phu hop cho diéu khién c6 thoi gian dap Gng 1s tré xudng
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Cﬁq PLC hay Scada c6 ciu hinh manh da dé doc tat ca cac thanh ghi khi dung
nhiéu bo chuyén doi Modbus RTU [14].

Phan mém Adruino

2.4.1. Adruino la gi?

Arduino 1a mot dy an duogc cac sinh vién truong Interaction Design Institute Ivrea
tai Interaction Institute Ivrea thuc hién. La mot trong nhiing nén tang ma nguén mo duoc
nhiéu nguoi trén thé gi6i don nhan va tdc d6 lan tda mot cach nhanh chong. Viéc su
dung nén tan mot cach don gian da gitip cho nhitng nguoi yéu thich dién tir, sinh vién
va gi6i chuyén nghiép hoan thanh cac dé tai, du 4n mot cach nhanh chong va tiét kiém
chi phi [15].

Hinh 2.5. Biéu tugng phan mém Adruino [15].

Hudéng dan sir dung phan mém Adruino co ban:

Budc 1: Tao 1 thu muc dé luu va quan 1y cac chwong trinh 1ap trinh cho vi diéu
khién.

Budce 2 : Khoi tao chuong trinh, giao dién s€ hién nhu hinh dudi, n6 s€ luu
chuong trinh da 1ap trinh trude do .

Budc 3: Tién hanh chon File —» New dé tao 1 thu muc lap trinh méi.

Budc 4 : Tao chuong trinh cho vi diéu khién bang cach viét nhiing dong 1énh
vao trong cac ham trong chuong trinh, sau khi viét chuong trinh xong, bam t6
hop phim “Ctrl + S d€ ti€n hanh luu file.
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&) nhap | Arduino 1.8.13 — O b4
File Edit Sketch Tools Help

I%im:lu::le <WiFi.h> "
#include <PubSubllient.h>

conat chart szid = "¥om tro wvai we™;

const chard password = "tuscldensoci™;

#defins MOTT SERVER "broker.mJgttdoard.com™
gdefins MOTT PORT 188

#defins MOTT USER "nghiem sy bao”™

#defins MOTT PRASSWORD "Nghiemsybacl™
#define MOTT LDF TOPIC "IoTLalk4™

int current ledState = LOW;

int last_ledState = LOW?

WiFiCTlisnt wifiClient;
PubSubClient Client (wifiClient);

vold setup wifi () {

£ >

Hinh 2.6. Giao dién khi khoi tao

Ngoén nglr nay la ngén ngtt 1ap trinh C, nhung ¢6 1 chut khac 1a ¢6 nhirng dong 1énh
c6 phan biét chir viét hoa va viét thuong.

Ta bién hanh bién dich bang cach nhan véo biéu tugng . va nap chuong trinh
vao Arduino bang cach nhan biéu tugng : > I

Luu y: Chon Board Arduino va port giao tiép phii hop
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f
@ nhap | Arduine 1.8.13

| File Edit Sketch Tools Help

New Ctri+N
Open... Ctri+O
Open Recent
Sketchbook
Examples

3 Close Ctri+-W

' Save Ctri+S

g Save As... Ctri+Shift+S

Page Setup Ctri+Shift+P
Al Print CtrieP

Preferences Ctri+ Comma

> Qunt CtrleQ

AR e e

wifiClient;
ibSul Lent Lient (wifiClient):

| sectup_wifi () {

SWB (FS:2MB OTA~1019KB), v2 Lower Memory, Disabled. None, Only Sketoh, 821800 on COM3

Hinh 2.7. Tao file méi

Néu chuong trinh khong c6 thu vién ban co thé tim kiém thu vién trén internet dé
copy vao muc library cta Arduino hodc c6 thé search truc tiép trén phan mém va
download ngay trén phan mém, Arduino c6 hd tro Add file Zip ( file nén) bang cach vao
muc “Sketch” chon “Include Library” chon “Add .Zip Library..” dé add file thu vién
vao.

Néu ban mudn tim thu vién ngay trén phﬁn mém thi ta chon “Sketch” chon “Include
Library” chon “Manager Library” sau d6 tim ki€ém thu vién va download binh thuong
la phan mém ty dong Add thu vién vao cho ban.

2.4.2. Phan mém Visual Studio

Phan mém Visual Studio 13 mét trong nhitng phan mém hd trg va gitip ich cho viéc
1ap trinh . Microsoft 1a noi sang tao va tao nén phin mém nay . Luc trude , Visual Studio
¢6 tén ma la Project Boston . Nhung sau nay , Microsoft da hop tac va dong goéi thanh 1
san pham duy nhat .

Visual Studio 14 1 hé thong ma & d6 téng hop tat ca nhimg gi lién quan to1 phat trién
ng dung , trong do6 c6 trinh thiét ké , trinh chinh ma , g0 16i . C6 nghia 1a chung ta c6
thé sir 16i , viét code tién ich va dé dang hon véi phan mém Visua Studio . Khong nhiing
thé , chung ta co thé thiét ké ciing nhu tao giao dién theo ¥ ctia minh , trai nghiém trong
Visual Studio nhu lac phat trién img dung UWP , Xamarin ,
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Visual Studio gém c6 2 phién ban 1a Visual Studio Professional va Visua Studio
Enterprise , nhitng phién ban nay c6 tinh phi va thong dung vdi nhung cong ty chuyén
vé 1ap trinh .

- Gdm nhiéu tinh ning :
Str dung nhiéu ngdn ngir 1ap trinh
Nhiéu nén tang

Tinh ndng comment

C6 ho tro Git

C6 hd tro dau cudi

Man hinh da nhi€ém

Luu trir an toan

Phén cap trong luu trit
Kho tién ich phong phu
D@ dang viét Code [16].

+ + + + 4+ + + + 4+ o+

Visual Studio

Hinh 2.8. Biéu tugng phan mém Visual Studio [16].
2.5.  Gi6i thiéu phan cimg

2.5.1. Gigi thi¢u vé STM32F103C8T6.
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STM32 1a chip khé phd bién cta dong ST gdm c6 rat nhidu ho phd bién 14 FO , F1,
F2,F3,F4 .... O d6 thi STM32f103 13 ho F1 gdm 161 ARM COTEX M3 . Cac thong
sO co ban ctia STM32 13 né c6 thé co toc do tdi da 1a 72 Mhz va né 1a vi diéu khién 32
bit . Bén canh d6 thi gia thanh no lai pht hgp va ré so v6i nhitng vi diéu khién cé chirc
ning tuong tu . STM32 ¢6 mach nap dé st dung .

Gom nhitng tng dung co ban : Diéu khién tng dung thong thuong , thiét bi cim tay
va thudc , dung cho driver dé diéu khién ing dung , may tinh va thiét bi ngoai vi choi
game , thiét bi lép trinh PLC , GPS co ban, hé théng canh bao , cac rng dung trong cong
nghi¢p, ...

Céu hinh chi tiét cia STM32F103C8T6:

e ARM 32 bit Cortex M3, Clock max : 72 Mhz
e Reset, quan 1y ngudn va Clock .
- Pién ap hoat dong tr 2 #&én 3.6 V .
- Power on reset(POR), Power down reset(PDR) va programmable voltage
detector (PVD).
- Thach anh ngoai tir 4 d&én 20 Mhz
- Thach anh n¢1 dung dao dong RC & mode 8Mhz hodc 40khz.
- St dung thach anh ngoai 32.768khz dugc str dung cho RTC.
e Vébonhd:
- 20KB SRAM
- 64 KB b0 nh¢ Flash .
e Trong trudng hop dién ap thip:
- Nhitng module nhu ngu , dirng déu c6 thé hoat dong & ché do cho .
- Céip ngudn ¢ chan Vbat bang pin dé hoat dong bd RTC va str dung luu trit data
khi mét ngudn cap chinh.
e 2bo ADC 12 bit voi 9 kénh cho mdi bo.
- Gia tri chuyén d6i tir 0 dén 3.6 V .
- Lay méu 1 kénh hay nhiéu kénh .
- HO trg cdm bién ni .
e DMA: bd chuyén ddi nay gitp ting tbc do xtr Iy do khéng c6 su can thiép qué sdu
cua CPU.
- 7 kénh DMA.
- HO trg DMA cho UART, 12C, SPI, ADC .
e GoOm 7 time :
- 3 timer 16 bit hd tro cdc mode IC/OC/PWM.
-1 timer 16 bit hd trg dé diéu khién dong co véi cac mode bao vé nhu ngit input,
dead-time..
- 2 watdog timer dung dé bao vé va kiém tra 15i.
-1 sysTick timer 24 bit dém xubng dung cho cic tmg dung nhu ham Delay....
e 9kénh giao tiép gom co :
- 2bo [2C(SMBus/PMBus).
- 3 b0 USART.
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- 2SPIs.
- 1 bd CAN interface .
- USB 2.0 full-speed interface
e Kiém tra 16i CRC va 96-bit 1D [17].

Debug interface

!

Micro usb Power light

8‘2&138“48 SAB ASAIOAITAI2AIE B3I B4 BS5S BP B7B8BI S5V G 33

PC13 light

Reset button MCU

Hinh 2.9. Céu tao cua STM32 [17].

2.5.2. Gidi thigu vé ESP8266

ESP8266 la mot hé thong trén chip (SoC), do cong ty Espressif cia Trung Qudc san
xuat. N6 bao gom bd vi diéu khién Tensilica L106 32-bit (MCU) va bo thu phat Wi-Fi.
ESP8266 c6 11 chan GPIO (Chan dau vao / dau ra da dung) va mot dau vao analog, c6
nghia 14 ban c6 thé 1ap trinh né gidong nhu voi Arduino hogc vi diéu khién khac. Ban
than chip ESP8266 co 17 chan GPIO, nhung 6 trong s6 cac chan nay (6-11) duoc st
dung dé giao tiép voi chip nho flash trén bo mach. Ngoai ra n6 c6 két n6i Wi-Fi, vi vay
ban c6 thé sir dung n6 dé két ndi v6i mang Wi-Fi, két ndi Internet, luu trit may cha web
véi cac trang web thuc, dé dién thoai thong minh ctia ban két ndi véi no, ... Kha nang la
v tan! Khong c6 gi la khi con chip nay d3 tré thanh thiét bi IoT phd bién nhat hién co.

ESP8266 c6 thé duoc dung lam module Wifi bén ngoai, st dung firmware tap 1énh
AT tiéu chuan bang cach két ndi nd vai bat ky bo vi diéu khién nao st dung UART ndi
tiép hoac truc tiép lam bo vi diéu khién hd tro Wifi, béng cach lap trinh mot chuong
trinh co sé méi sir dung SDK duoc cung cép.

Céc chan GPIO cho phép IO Analog va Digital, cong véi PWM, SPI, 12C, v.v.
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ESP8266 c6 nhiéu (mg dung khi n6i dén IoT. Day chi 1a mot s6 chirc ning ma chip

nay duogc st dung:

Két ni mang: Ang-ten Wi-Fi ctia module cho phép cac thiét bi nhing két nbi véi bo

dinh tuyén va truyén di liéu.

Xt 1y dir liéu: Bao gém xir Iy ddu vao co ban tir cam bién analog va k§y thuat s dé
tinh todn phtrc tap hon nhiéu vé1 RTOS hoac SDK khong phai h¢ diéu hanh

Két ndi P2P: Tao giao tiép truc tiép giita cac ESP va cac thiét bi khic bang két ndi

loT P2P

May cha Web: Truy cip cic trang dugc viét bang HTML hodc ngén ngit phat

trién[18].

Hinh 2.10. Hinh anh ESP8266 node MCU [19].

Chip xur ly ESP8266EX
Muc dién ap hoat dong 3.3V
Murc dién ap lam viée 3.0V-3.6V

Céc cong gio tiép

SDIO 2.0, (H) SPI, UART, 12C, 12S
IR Remote Control, PWM, GPIO

G161 han nhiét do cho phép

-40°C ~125°C

Wi-Fi 2.4GHz, ho tro WPA/WPA2

Hoang Nhu Cuong — Nghiém Sy Bao

GVHD:
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SPI flash 16 Mbs

Clock speed 27 Mhz dén 52 Mhz

Bang 2.1: Céc thong sb ciia ESP8266 [19].

2.5.3. Relay

Cong tac dién tir duge van hanh boi dong dién kha nhé ma c6 thé tuy y bat hay tat
mot dong dién 16n hon nhiéu dugc goi 1a Relay . Nam cham dién 1a trai tim cua Relay
(Cuén day tré thanh mot nam cham tam thoi khi ma c6 dong dién chay qua no) . Chiing
ta c6 thé coi Relay nhu 1 loai don bay : khi chiing ta bat 1én bang 1 dong dién nho va nd
bat thiét bi khac st dung dong dién 16n hon nhiéu .

Tai sao n6 hitu ich ? Nhu tén cho théy, nhiéu cam bién 1a nhiing thiét bi dién tir cuc
ky nhay cam va chi tao ra dong dién nho. Nhung thuong thi chung ta can chiing dé diéu
khién nhimng bd mdy 16n hon sir dung dong dién 16n hon. Relay thu hep khoang céch,
tao diéu kién cho dong dién nhoé kich hoat dong dién 16n hon. Piéu do co nghia 1a
relay c6 thé hoat dong nhu cong tic (bat va tit) hodc 1a bo khuéch dai (chuyén doi dong
dién nho thanh dong 16n hon) [20].

Hinh 2.11. Mot s6 Relay thong dung [20].
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Théng s6 ky thuit Gia tri
Dién 4ap tbi da AC 250V-10A / DC 30V-10A
bién &p lam viéc 5VDC

Dong kich Relay 5mA

Trang thai kich Mitc thap (0V)
Puong kinh L dc¢ 3.1 mm

Kich thudce 50* 26 * 18.5 mm

Béng 2.2. Céc thong sb ctia Relay [20].

2.5.4. Module Mp1584EN
9 Dung ﬁé chuyén d6i dién ap DC / DC nay dugc dua trén IC MP1584, n6 chuyén
do6i dién ap dau vao tir 4.5V dén 28V ra mot dién ap nho hon tir 0.8V dén 18V, vai dong
3A.
Luu y: Dau vao phai > 1.5V dau ra, con chip nay s€ nhdy sang ché do bao vé nhiét
d6 cao khi n6 lam viéc qua tai ma khong can tan nhiét [21].
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Hinh 2.12. Module Mp1584EN [21].

Théng sb

Gia tri

bién ap vao

4.5~ 28V

Dién 4p ra

0.8~ 20V (c6 thé diéu chinh)

Dong ra

Téi da 3A

Tan s6 chuyén doi

1MHz (binh thuong), 1.5Mhz (ti da)

D0 gon song dau ra

<30mV

Hoang Nhu Cuong — Nghiém S§ Béo

GVHD: TS. Nguyén Linh Nam
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Hiéu suit chuyén d6i 90% (t6i da)
Nhiét d6 hoat dong -40°C dén +85°C
Kich thuéce 22 x 17 x 4 mm

Bang 2.3: Cac thong s6 k¥ thuit cia module Mp1584EN [21].

2.5.5. Cdm bién nhiét dg, dp dm DHTI1

Cam bién d6 4m va nhiét d6 DHT11 1a cam bién rat thong dung hién nay vi chi phi
ré va rat dé léy dir liéu thong qua chuan giao tiép 1 wire.
Chuan giao tiép 1 wire 1a dung 1 chan Digital dé truyen dir lidu.

B0 tién xtr 1y tin hiéu duoc tich hop trong cam bién gitip ban c6 thé doc dit liéu chinh
xac ma khong phai qua bat ky tinh toan nao [22].

Théng s6 Gia tri
bi¢n 4p hoat dong 5VvDC
Chuéan giao tiép TTL,1 wire
Khoang gia tri do d6 am 20% — 80%RH véi sai s6 +5%RH
Khoéng gia tri do nhiét do 0°C dén 50°C sai s + 2°C
Tan s6 ldy mau t6i da 1Hz (1 gidy 1 lan)
Kich thudc 28mm X 12mm x 10mm

Bang 2.4: Thong s6 k¥ thuat cam bién do 4m , nhiét d6 DHT11 [23].
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Hinh 2.13. Cam bién nhiét 46 ,d6 am DHT11 [23].

2.5.6. Cam bién di¢n dp ZMPT101B

Cam bién dién 4p AC Voltage Sensor ZMPT101B dugc sir dung dé do dién ap AC
1 cach chinh xac bang cudn bién ap ZMPT101B (voltage Transformer), cam bién c6 kha
ning do tdi da 250VAC vdi bién tré tinh chinh gi4 tri Ananlog dau ra tich hop, st dung
cho cac ung dung do dién ap AC vdi Arduino hodc Raspberry Pi,...[24].

Hinh 2.14. Cam bién dién ap ZMPT101B [24].
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Théng s6 Gia tri
Ngudn sir dung 5~30VvDC
Dién ap cam bién tdi da 250VAC
Tin hiéu dau ra Analog 0~5VDC
Khodng gia tri do nhiét do 40°C dén 70°C
Tan s6 1ay mau t6i da 1Hz (1 gidy 1 lan)
Kich thudc 49.5mm x 19.4mm

Bang 2.5: Céc thong sb k¥ thudt ctia cam bién dién 4p ZMPT101B [24].

1.Vee
2.0ut
3.GND
4.GND

5.AC : Neutral

6.AC : Phase.

[v880925-520
SLGI LdWZ

Hinh 2.15. C4u tao ctia cam bién dién ap ZMPT101B [24].

31
Hoang Nhu Cuong — Nghiém Sy Bao GVHD: TS. Nguyén Linh Nam



Giam sdt va diéu khién thiét bi dién trong cong nghiép ding phwong thirc truyén MODBUS RTU

CHUONG 3 : THIET KE VA THI CONG

3.1.  So d0 khoi hé thong
3.1.1. Yéu cdu dé tai

Yéu cau : Hé thong giam sat va diéu khién duoc thiét bi dién bang phuong thirc
truyén Modbus .Gidm sat ,di€u khién dugc nhiét do , do am , dién ap va do dong dugc
thiét bi dién trong cong nghiép.

3.1.2. Thiét ké so do khéi dé tai

MOTT Broker

STM32F103C8

ettt ﬁ %4 ModBuz RTU

r W €SPLEST

mobile device laptop

Hinh 3.1. So do khéi hé théng

M® hinh ¢6 muc dich sé thu thap nhirng dir liéu tir cac thiét bi dién nhu: nhiét do, do
am, dién ap, dong di¢n. Khdi Node 14 noi dit cam bién dé thu thap dir li¢u, trong cac
khéi node dugc thiét ké tich hop cac module cam bién va cac chip vi diéu khién, module
thu phat khong day s& nam chirc ning dé truyén dit liéu da thu thap trudc d6 dén tram
trung tim dir liéu (Gateway), khi dit liéu dén trung tdm s& duoc xt Iy va phan tich néu
dung v6i yéu cau thi dir liéu s& dugc giri dén trung tAm dir liéu va tién hanh hién thi, dua
lén web. Tai ddy nguoi ding va cac nha quan 1y c6 thé quan sat, diéu khién dugc dir liéu
thong qua céc thiét bi co két ndi mang.

Hé théng gdm cac khéi co ban :
+ Khéi Node .

+ Khéi Gateway.

+ Khbi Web server .
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3.1.3. Chikc nang tirng khoi

e Khdingudn : Khéi nay s& cung cap ngudn cho hé thong.
Nguén chinh st dung cho mach 14 adapter 12V — 2A, Ngudn nay s& qua module
giam ap dé cho vé 5V dé cung cap cho cac module mp1584 dé cung cap cho vy
diéu khién va céc cam bién,
Ngudn 220V sé& cung cp cho ro-le ban din

AC ADAPTER
MODEL: senmidz-05-020
INPUT: 110-240V~ S50/60Hz
OUTPUT: 5Vdc Max. 2A

CEHl®

0.3
Oo—€®
MADE IN CHINA

Hinh 3.2. Adapter 12V-2A [25].

e Khéi xtr Iy : Khéi nay dung dé xtr Iy tin hiéu, truyén ,nhan tin hidu va giao tiép dé
diéu khién thiét bi.

Khdi xir Iy dugc chia 1am 2 phéan chinh :

Khdi node nhom dung vi didu khién STM32f103¢8t6 c6 nhiém vu thu thap cam bién va

cap nhap trang thai thiét bi sau do6 s& truyén sang khoi Getway.

Tir khéi Getway chiing ta sir dung vi diéu khién chinh 12 ESP8266, né sé& c¢6 trach nhiém

truyén va nhan giir liéu tir node 18n Web Server.
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e Khbi cam bién : Khbi nay c6 chirc nang thu thap cac gia tri nhi¢t do , do am , ap suat
, dong dién sau do gui 1én Web server.

Khéi s& thu thap cac gia tri nhu nhiét 46 , d6 am , 4p sudt , dong dién cua thiét bi bi dién
can giam sat va diéu khién tr cac cam bién nhiét do , d6 4m: DHT11, cam bién dong:
ACS712 , cam bién dién ap: ZMPT101B sau d6 sé giri 1én Web Server.

Hinh 3.3. Cam bién dong dién ACS712 [26].

e Khbi Web Server : Khdi nay c6 chitc ning thu thap , hién thi va diéu khién dit liéu.
Khéi Web Server chiéu trach nhiém 1am trung gian truyén nhan gitru liéu va diéu khién

thiét bi thong qua Web Server. 7
Nhoém stir dung phan mém Visual Studio Code dé tao giao dién Web
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] Fle Edit Selection View Go Run Terminal Help scripts - Template - Visual Studio Cod

I5 seript s

$(document) . ready(
google. charts.load( ' cu s 1 'pat : ['corechart’] });
google. charts. setOnLoadCallback(drawCha
data;
chart;
options;
drawChart() {
data = google.visualization.arrayToDataTable(]

6'],

options = {

DEBUG CONSOLE  TERMINAL

3575, non-15 module files deprecated.

)
Python 3.100 64-bit @0 A0 & Launch Chrome against localhast (Template)

Hinh 3.4. Giao dién 1am viéc ctia phan mém Visual Studio Code.

3.2. Thiét ké dé tai
3.2.1. Thiét ké cac cdam bién

CAac cam bién c6 nhiém vu thu thap gia tri d6 4m ,nhiét do , ap suat , dong dién sau
do gtri vé Web server dong thoi phat ra canh bao khi dong vugt qua ngudng quy dinh.
Tir 6 ma chdng ta chon cac linh kién:
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+ Cam bién nhiét d6 , ¢6 4am: DHT11
+ Cam bién dong: ACS712

+ Cam bién dién ap: ZMPT101B

+ Vi diéu khién trung tdm: STM32

Linh Kién Mirc tiéu thu
STM32 36mA
DHT11 2.5mA
ZMPT101B 1~2mA
ESP8266 Max 320mA

Bang 3.1: M tiéu thu dién nang cta 1 s6 linh kién .
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Luu dd thuat toan:

BEat dan

K 120 cim bifn
DHT11, ACST1Z,
ZIMPIOIE. ..

!

Bocgiatd
DHTI11 ACSTIL,

ﬂ

Ding, &p, nhist r— Phat tin hign
d6 > giz tri sat cirh hag

Hinh 3.5. Luu do thuat toan khdi cam bién

Bit dau khi cép nguén thiét bi s& khai tao cac gia tri can thiét dé cam bién. Tiép theo
khéi Node se tinh todn ra gia tri cac cam bién. Néu phat hién gia tri cac cam bién do
dugce dong vuot qua mirc gia tri ma ta set, thiét bi s& phat ra gia tri canh bao dé nguoi
dung co thé kip thoi khac phuc su c6. Pong thoi thiét bi ciing guri gia tri dén Gateway
lién tuc khi co thay doi dé nguoi dung giam sét tir xa.

3.2.2. Thiét ké khoi xur Iy

a. Khoi xir 1y trung tim
Nhom em chon vi diéu khién STM32 vé6i cdu hinh manh mé& cho du véi phan

khuc thip nhat STM32F0x ciing c6 thé hoat dong 1én t6i 48Mhz, 64kB Flash, 16kB
RAM, 8 b¢ Timer 16 bit, 1 bd Timer 32 bit, 10 b ADC 12 bit, 8 b USART, 2 bo SPI,
2bo I2C.
Phan mém lap trinh cho vi diéu khién 1a phan mém STM32 cubeide.

Chip nay hoat dong 1én dén 48MHz, c6 32kB Flash, 4kB RAM, 5 b0 Timer 16 bit,
10 bo ADC 12 bit, 1 bd USART, 1 bg I2C, 1 bo SPI. bay la muc gia ré nhét so v&i cac
dong vi diéu khién c6 ciu hinh tuong duong.

STM32F103C8T6 co chi phi thap cho sinh vién va nguoi yéu thich no dé kham pha
thiét bi ARM Cortex-M3. Thiét bi nay c6 sin va cuc ky tiém niang. Cudi cing, thiét ké
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ctia PCB nho cho phép han chdn vao cac canh va cdm vao breadboard. Breadboard 13
board thuan tién nhat dé thuc hién cac thi nghi¢m.

Tuy vay, van con ¢6 mot sd han ché. Vi dy nhu , bo diéu khién USB va CAN
khong thé hoat dong cting mét luc. Cac thiét bi ngoai vi khac co thé khac véi cac chan
I/ 0 duoc str dung. Hau hét sir khac nhau gifia cac chan dugc quan 1y théng qua cau
hinh AFIO (P4u ra chirc ning thay thé), cho phép cac chan khac nhau dugc st dung
cho chtrc nang cua thiét bi ngoai vi.

Cede_STM - 5TM32_DO_AN/Core/Src/main.c - STM32CubelDE - X
File Edit Source Refactor Navigate Search Project Run Window Help
N-HRB-&-Rividig-8-E-0-%-0-4-@s/-[HREIH-F-06-2- |20 Q (@B
[ Project Explorer 57 = O [§ mainc 22 [T STM32.D0_ANioc =0 Zouh. X @Bi. =0
= ﬁ:) 7 2nt main(void) ~ = laz \{ \5 o * E B

nn
STM32_DO_AN
uart

* USER CODE BEGIN 1 * min_deng(int(], int] : int A =
A_MAX: float

A MIN: float

Trung_binh_dong : float
E:float

trung_binh(): void
read_acs712() : void
DHT11_PORT

DHTI1_PIN
RHI: uint8_t
RHD: uint8_t

HAL_INit()
/* USER CODE BEGIN Init */
* USER CODE END Init *

Configure the system clock *.
SystemClock_Config();

TCD : uint8_t

SUM : uint? £

pMillis : uint32_t

cMillis : uint32_t
tCelsius: float
tFahrenheit : float

RH: float
microDelay(uint16_t) : vo
DHT1_Start(void) : uint?,
DHT!1_Read(void) : uint?
HAL_UART_RxCpltCallbac
NHIET.DO : char]]
DONG : char(]

DO_AM: char]]

AP: char]]

data : charf]
Transmit_data() : void
dieu_khien() : void
mainfvoid) : int M

Trar H
HAL_TIM_Base_Start(&htiml);

HAL_UART_Receive_IT(Bhuartl, buffer, 1);
rt

DHA(Shadcl, (uint32_t*) snalog_Read, 2);

[21 Problems | Tasks & Consale 52 [ Properties ~f-=4g

No consales to display at this time.

e o o ® ¢ ®®Po oo PP e e PP OPOOHETEO®O®E®®

Wiritable Smart Insert 339:1:9590

1:32 AM
21212022 L

% D) ENG

Hinh 3.6. Ctra s6 1am viéc ciia phin mém STM32 cubeide

Trong cAu hinh ngoai vi, mot sb xung r@éng biét ¢6 thé dugc bat riéng dé djéu chinh
muc st dung nang lugng. Kha nang tién tién cia MCU lam cho n6 phu hgp dé nghién
clru.

Thé nhé flash duoc sir dung & 64K byte , nhung co thé thiy rang n6 hd trg 128K.
Diéu nay cho phep cac tmg dung t6t dugc tan dung vao thit bi.

Mach dugc thiét ké gom 4 goi chinh

- Khéi nguon :

Dé tai nhom ding module mp1584 ha ap tir 12 xudng 5 v cung cap cho vi diéu khién
va cac cong vao ra.

- Khoi vi diéu khién :

St dung vi diéu khién chinh 1a STM32F103C8T6.

Dung dé doc cac cach tin hi¢u cam bién va cac thong tin tir khoi GateWay diéu khién
relay.
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STM ciing ¢6 nhiéu wu diém d6 1a twong thich v6i nhiéu hé diéu hanh, chwong trinh
1ap trinh don gian rd rang, d& sir dung, sir dung mi ngudn mé va co thé két hop véi
nhiéu module khac nhau.

- Khéi RELAY :

Dung ULB2803 diéu khién 4 relay.

-Khdi 1/0:

Gdm cam bién DHT11, ACS712, ZMPT101B céc cong I/O.

EHOI NGUON VI BIEU KHIEN

I
e
.| |:
Jj‘[
i
o v

Ml L

A
|||—||—|

HEIE T

==

||||H H

el

SN

L = I_Lgt%]

¥ =
5 r i :_
) by | 5= 5
ey LF CAC CONCLO

EKHOI RELAY

Hinh 3.7. So d6 nguyén Iy STM32 doc cam bién va diéu khién

b. ESP8266

Dé dua dit lidu 1én co s dit lidu can c6 mot thiét bi két ndi Wifi va cé thé giao tiép
v6i STM32F103C8T6 d6 chinh 1a ESP8266 . Cé thé 1ap trinh va nap chwong trinh qua
Internet nén nhom chon ESP8266.

Khéi vi diéu khién:
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Khéi vi diéu khién c6 chirc niang két ndi va truy cap Wifi dé 1ay dir liéu tir Web
Server xudng cho khéi xir 1i trung tAm bang giao thitc UART , nguoc lai lay giir liéu
tir khéi xta 1i trung tam 1én Website dé luu trit .

Chung ta dwa dit liéu can 1 thiét bi két ndi duwoc Wifi ciing nhu giao tiép duoc
STM32 d6 chinh 13 ESP8266 chiu trach nhién xt 1y cac tong tin gui tr khdi node ma
gui 1én sever.

Khéi i/0 :

GOm cac nut nhan va cac chan 1/0 vi diéu khién.

—_—

e

"Tif

N
iyl

[I KHOI NGUON " (=

R
u||——4 j_A—

2T S =
i Ss i == --—]J s
Iv B SETE In I]
T VIDIEUKHIEN CAC CONG /0

Hinh 3.8. So d6 nguyén Iy ESP8266 ding Modbus RTU RS-485.

Khoi vi diéu Khién:

Khéi vi diéu khién c6 chirc ning két ndi va truy cap Wifi dé 1dy dir liéu tir Web
Server xudng cho khéi xir Ii trung tdm bang giao thitc UART , nguoc lai 1ay giir liéu
tir khoi xtia 1i trung tdm 1én Website dé luu trit .

Chung ta dua dit liéu can 1 thiét bi két ndi duwoc Wifi ciing nhu giao tiép duoc
STM32 d6 chinh 12 ESP8266 chiu trach nhién xt 1y cac tong tin gui tr khdi node ma
gui 1én sever.

Khoi i/0

GOm céc nut nhan va cac chan /0O vi diéu khién.
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Hinh 3.9. Luu d6 thuét toan Gateway.
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Khi cap ngudn Getway sé& khdi tao cac thong s6 can thiét dé giao tiép vai Module va
két ndi Wifi. Sau d6 s& cap nhat cac gia trj thay doi trén MQTT dé guri dén Node diéu
khién tai bat tat thiét bi. Sau d6 Getway s& chd dé nhan cac goi tin tir cac node, néu goi
tin nhan duoc c6 ky tw cudi 1a ddu “#” Getway s& hidu day 1a goi tin cia Node cam bién
guri vé sau d6 tién hanh phan tich chudi dé nhan dugc cac gia tri nhiét 4o, d6 am, ap sut
,dong dién giri vé MQTT dé hién thi gia tri thay doi trén app. Nguoc lai néu goi tin
khong c6 ky tu "#"¢ cubi thi né s& hidu 1a géi tin tir node diéu khién tai giri vé va tién
hanh phan tich chudi dé cip nhap gia tri 1én MQTT dé dong bo gia tri nut nhan trén app.

3.2.3. Khoi giao tiép RS-485

Khéi c6 chirc ning 1a chuyén doi giao tiép RS-485 thanh giao tiép UART va ty dong
chon chiéu dé khéi xir 1i trung tm truyén nhan dir liéu.

Do su khac nhau vé tin hiéu RS-485 va tin hiéu UART khong c¢6 cung mgt murc di¢n
ap duoc thé hién nhu hinh :

RS48S l‘

TTL signal X XX XX ) ‘ |‘ XX RIX:X

AL AR A — — ——— eed VAR AR 8 A8 55 A1 0

- [LELLELT

Hinh 3.10. Mtrc dién ap ctia RS485 va UART [27].

Do tin hiéu ctiia RS-485 1a su chénh légh diép ap gitta V+ va V- va tin hiéu UART
1a chénh I¢ch dién ap 5V va OV nén c6 thé truyén dir li€u tr STM32 qua ESP8266 va

ﬁﬁi‘ﬁ mm .| 10

ﬂ %?xo

_"t L
—

%H.. >

|
Eacz‘a 2 m@

Hinh 3.11. So ¢ mach UART RS-485 [27].
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nguoc lai phai khéi chuyén d6i cong giao tiép RS-485 ciia STM thanh UART duoc hd
tro boi adl:uino.
3.2.4. Khoi trung tam dir lieu(Web server)

Vi nhiéu nguoi khai niém Web Server thuc té van con kha xa la , chinh vi thé khi
nghe dén nhiéu ngudi van ludn thic mac Web Server 1a gi? Pay 14 tén goi danh cho mot
loai may chu c6 dung lugng 16n, téc d6 cao co cong dung luu trit cac thong tin trén
internet nhu mot ngan hang dir lidu bao gdm cac website dd duogc thiét ké va cac thong
tin, tai khoan... co lién quan.

O mirc d6 co ban nhit , toan bd cac website cin mot chwong trinh may tinh, phan
phéi cac trang web khi c6 yéu cau tir nguoi dung. Chiée may tinh chay chuong trinh nay
1a web server. Khi mot nguoi dung sir dung may tinh dé truy cap mot website, ho nhap
va gui yéu cAu toi internet vé viéc xem mot trang web [27].
biéu nay co thé thuc hién duoc 1a vi mdi may tinh/ thiét bi két ndi internet déu duoc
dinh danh v6i mét dia chi nhan dang duy nhét IP (Viét tat ctia tir Internet Protocol — giao
thirc internet). Thong qua dia chi nay, cac mdy tinh c6 thé tim kiém nhau.

MBJi trang web tuong ing c6 mot dia chi duy nhét 1a URL (viét tit cta tir Uniform
Resource Locator). Khi ngudi dung st dung may tinh (may khach) nhap URL cua
website vao trinh duyet web. Vi du: nhap: https://longvan.net/ vao trmh duyet May
khach s& giri yéu cau truy cap dén IP ctia Web server s& nhan dugc yéu cau vé viéc xem
ndi dung trang web cta Long Van thong qua qua giao thtc http — giao thirc dugc thiét
ké dé giri cac file dén trinh duyét web va cac giao thirc khac. Web server s& sé giri noi
dung web (bai viét, hinh anh, video,...) dén may khach thong qua duong truyén internet.

O moi web server déu c6 mét dia chi IP hoac ciing c6 thé c6 mot domain name. Bat
ky may tinh nao cling c6 thé tr¢é thanh web server bdi viée cai dat 1én ndé mot chuong
trinh phan mém server software va sau do két ndi vao Internet.

Tuong ty nhu cac phan mém duoc sir dung trén may tinh khac, Web Server software
cﬁng chi la 1 ng dung phﬁn mém. Chung duoc cai dat trén mot may ma ban lya chon
dé glup nguoi ding ¢ thé tim klem cac théng tin ma website ctia ban cung cap. Vi thé
ma cin phai c6 mot may tinh cdu hinh tét, dap Gmg duoc khdi luong 16n nguoi dung truy
cap cling nhu luu trir dugc dung lugng dir liéu cao [27].

Vé mit phan cirng

Web server 1a mot may tinh luu trir cac file thanh phén tao nén mdt website (vi du:
HTML, images, CSS, va file javacript...) va truyén ching t&i ngudi dung cuoi.

Web server dugc két ndi dén internet va truy cip théng qua mot domain gidng nhu
mozilla.org.

Vé miat phan mém

Web server bao gdm maot sé phan kiém soat ngudi dung web truy cap dén file host
tai toi thiéu mot HTTP server. Mot HTTP server 13 mot ph(:in cua phﬁn mém nd hiéu 1a
URLs (web address) va HTTP (1a phuong thirc dé trinh duyét clia ban hién thi trang
web) O muc co ban nhat, bat ca mot trinh duyét nao cAn mot file host trén mot web
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server, trinh duyét d6 sé& request file d6 thong qua HTTP. Khi mét yéu cau duoc giri dén
dia chi web server dtng thi HTTP server giri tré lai mot yéu cau thong qua HTTP [28].

Luu dd thuat toan Web Server : Trude tién né s& khai bao thu vién cho module Wifi
, sau d6 no s& tiép tuc kiém tra két ndi Wifi . Truy cap vao Web Server nham 1ay dir liéu
va truyén cho STM32 bang cach gui qua cong giao tiép Serial mot chudi ki tr ¢6 ca ki
tu dac biét. Tiép d6 dir liéu s& duoc kiém tra va xir ly tiép theo roi cap nhat thong sb va
hién thi . Qua trinh 13p lai tuan hoan va lién tuc .

Luu do thuét toan :

4

‘ Sai

Dﬁng‘

4

Hinh 3.12. Luu d6 thuét toan ciia Web server
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3.3.  Thi céng san phim

O phan thi cong san pham : nhdm em tyr thiét ké cac khéi mach in cho cac khéi cua
hé thong va gidi thiéu cac qua trinh lam viéc thiét ké cling nhu 1a thi cong san pham.
Bén canh d6 cung c6 phan demo san pham .

3.3.1. Mach in
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Hinh 3.13. Mach in khéi xir 1y

Trong hinh 3.13 14 so dd di ddy mit dudi ciia mach diéu khién chinh duoc vé bang phan
mém Altium Designer dya trén so dd nguyén Iy ma nhém dua ra . Cac linh kién va vi
tri s& duoc nhém bd tri va sip xép nhu hinh 3.14 .
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Hinh 3.14. Mach 3D khéi xur 1y.
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Hinh 3.15. Mach in khéi giao tiép tir STM 1én Webserver
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Tuong ty nhu mach in khéi xir 1y , mach in hinh 3.15. ciing dugc thiét ké theo so
d6 nguyén 1y va cac linh kién duge bd tri va sip xép nhu hinh 3.16.
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Hinh 3.16. Mach 3D khéi giao tiép
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3.3.2. Mach sau khi thi cong

Nh(’)m han linh kién va lap rap mach cua khéi giao tiép . Tién hanh do va kiém tra
E Vao va ra 10i chinh lai sao cho phu hop .
!
¢ /"/ e
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"K").II

Y a' o o I k
el B B ETYPTTY ] 4 >

n  HSW4

Hinh 3.17. Mach 1 sau khi thi cong.
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Nhom han linh kién va 1ap rap mach cta khéi giao tiép . Tién hanh do va kiém tra

nguon vao va ra roi chinh lai sao cho phu h(_)'g .
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Hinh 3.18. Mach 2 sau khi thi cong.
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3.4. M0 hinh san phim va qua trinh hoat dong
3.4.1. M6 hinh sin phiam

_ O d¢ tai nay , nhom ching em da tim hiéu va sir dung Web mién phi va 1ap trinh
bang phan mém Visual studio va phan mém STM32 cubeide

pLEbBBEEY

4
[4
&
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5 el g L —

Hinh 3.19. Hinh anh mo hinh sin pham
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Pang nhap

Nhap tai khoan...

Nhap mat khiu...

Béng nhip

Quén Iy thiét bi

Théng s6 ky thuat

i Clng ealt

Biéu dd

Thusoe 8o ndide 44, 46 Sm

Bidu 80 ap Bidu 82 dong

By 40 ciing sudt

Hinh 3.20. Hinh anh Website.

Diéu khién thiét bi

Diéu khién thiét bi

Trang théi : Dang tat

Trang thai : Dang tat

Hinh 3.21. Giao dién diéu khién thiét bi.
3.4.2. Qua trinh hoat dong cua hé thong
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< Node

Khi duoc cép nguén cac Node sé tién hanh doc dit liéu thu duoc tir cac cam bién va
s€ dong goi tin guri cho khoi Gateway khi c6 yéu cau, dong thoi cho tién hi¢u dicu khién
tor bén gateway gui vé thong qua ModBus RTU rs485.
< Gateway

Sau khi khoi dong ngudn, Gateway s& két ndi vaoi broker hivemq théng qua Wifi.
Cung luc d6 Gateway s& gtri yéu cau nhan dit liéu thong qua Modbus RTU RS485 tir
khéi node. Ddng thoi chiro dit liéu tir kénh cua broker giri vé.

< Sever

Khi co6 dir liéu tir Gateway gui 1€n, dit liéu s€ duoc boc tach ra duéi dang nhiét do,
do am, dong, ap voi1 muic do canh bao riéng cho tung Node. Tat ca sé dugc hién thi dudi
dang bi€u do ruc quan trén nén tang Website.

Két qua dat duoc:

- Str dung dugc cong nghé , xay dung duoc hé théng diéu khién va giam sat .
- Dit liéu giri 1én hé thong 12 thoi gian thyc .

- Hé théng canh bao cac hién tuong sy cd dang voi quy ude.

- Giam sat diéu khién thiét bi, cap nhdp trang thai thiét bi.

- Tim hiéu tir d6 1am chil duoc cong nghé qua d6 ap dung trén nhiéu linh vuc khac nhau
lién quan dén dé tai .
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KET LUAN

Két luén:

Sau qua trinh nghién ctru va tim hiéu duéi sy giup d& tan tinh cia thdy Nguyén Linh
Nam va toan thé giang vién cta khoa dién thi ching em ciing di hoan thanh dwgc mo
hinh san pham va rat dugc nhung kinh nghiém ,céc kién thirc co ban vé nhanh hoc .
Nhom em d3 hoan thanh duge muc tiéu luc dau dé ra :

> Xay dung hé thong co thé truyén tai dit liéu tir hé théng 1én Web server

> Giam sat va diéu khién thdng qua Web server

> Su dung giao thitc Modbus rtu rs485 dé giao tiép gitta STM32 va ESP8266
> Thiét ké giao dién Web server don gian dé giam sat va diéu khién.

Tir d6 rat ra dugc nhitng kién thire co ban vé IoT néi riéng cung nhu dién tir néi chung
Uu diém ciia san pham:

Hé théng hoat dong 6n dinh va chinh xac véi sai s6 khong dang ké.

Thiét ké tién loi 12 nho gon .

Canh béo su cb chinh xac .

Tiét kiém duoc chi phi.

Str dung duoc lau dai .

Can thiét va c6 tinh Gng dung cao .

vV Vv Vv Vv VY V V

Tién loi va dé st dung.

> Diéu khién dé dang va hoat dong on dinh .

Nhuwge diém cdu san pham:

> Do thoi gian tiép can va hoan thanh con chwa nhiéu nén hé thong con chua duge toi
uu nhat .

» Néu c6 thém 1 s6 cam bién thi h¢ thong s€ c¢6 nhiéu chirc nang vdi cac cong dung
khac.
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Huwéng phat trién sin pham:

» Nhom em sé toi uu san pham dé né c6 thé hoa dong chinh xac hon Iuc nao dong co
gap cac van dé khac nhau.

» Nhom ciing s€ hoan thién va nang cap san pham hon dé san pham c6 nhiéu chirc
nang moi hon .01 vu sdn pham dé no cang ngay cang nho gon, tién ich va hiéu qua
hon.

> Nhoém s& hudng san pham theo hudng thong minh hon nhu viéc diéu khién bang
giong noi ,...

> Thém nhiéu tinh ning va thiét ké giao dién diéu khién dugc tot hon .

» Mo rong so thict bi can diéu khién véi nhiéu day chuyén. Mot Web Server c6 the
di€u khién gidm sat nhi€éu nha may dat & nhi€u noi.

> DEé phat trién hé thong 16n hon , nhiéu chirc ning hon thi can pha trién thém d6 1a
st dung mot MCU co tdc d6 nhanh hon , manh hon . Thay thé Wifi béng song lora
dé truyén di xa hon.
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PHU LUC

Code khoi Gateway:

#ifdef ESP8266

#include <ESP8266WiFi.h> // Pins for board ESP8266 Wemos-NodeMCU
#else

#include <WiFi.h>

#endif

#include <PubSubClient.h>

#include <SoftwareSerial.h>

#include <WiFiClientSecure.h>

const char* ssid = "DESKTOP";

const char* password = "12345678";

const char* mqtt_server = "91f3d37a8fd64ec8be753f1b3b279991.52.eu.hivemq.cloud™; //
replace with your broker url

const char* mqtt_username = "HoangNhuCuong";

const char* mqtt_password = "Cuong12345";

const uintl6_t mqtt_port = 8883;

WiFiClientSecure espClient;
PubSubClient client(espClient);

SoftwareSerial mySerial(12, 14); // RX, TX
char data;

/[char datal;

intlen ;

inti=0;

char buffer[30];

String txtMsg =""; //Chudi luu gia tri giri tir may tinh
int lastStringLength = txtMsg.length();

uint8_t Modbus_Rtu[8];
uint8_t Modbus_Rtu_Cevap[9];
uintlé_t CRC_kontrol;
uint32_t Volt_1;

float Faz_1;

void setup()

Serial.begin(9600);
while (1Serial) {
; [/ wait for serial port to connect. Needed for native USB port only

}
mySerial.begin(9600);
mySerial.setTimeout(100);
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setup_wifi();
#ifdef ESP8266
espClient.setlnsecure();
#else // for the ESP32
espClient.setCACert(root_ca);  // enable this line and the the "certificate” code for secure
connection
#endif
client.setServer(mqtt_server, mqtt_port);
client.setCallback(callback);
¥
// Ham két ni wifi
void setup_wifi()
{
delay(10);
Serial.printin();
Serial.print("Connecting to );
Serial.printin(ssid);
WiFi.mode(WIFI_STA);
WiFi.begin(ssid, password);
while (WiFi.status() I= WL_CONNECTED) {
delay(500);
Serial.print(".");

randomSeed(micros());
Serial.printin("™);
Serial.printin("WiFi connected");
Serial.printIn("IP address: ");
Serial.printin(WiFi.locallP());
}
// Ham call back dé nhan dit li¢u
void callback(char* topic, byte* payload, unsigned int length)
{
for (inti=0;i<length; i++) {
char datal = (char)payload[i];

mySerial.write(datal);

Serial.print(datal);
¥

Serial.printin();
}
// Ham reconnect thuc hién két ndi lai khi mat két néi véi MQTT Broker
void reconnect()

{

while (!client.connected()) // Cho t6i khi két ndi

{
Serial.print("Attempting MQTT connection...");

String clientld = "ESP8266Client-"; // Create a random client ID
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clientld += String(random(0xffff), HEX);
// Thue hién két nbi voi mqtt user va pass
if (client.connect(clientId.c_str(), mqtt_username, mqtt_password)) //két ndi vao broker
{
//Serial.println("Pa két ndi:");
client.subscribe("Dieu khien"); //dang ki nhan dir li€u tir topic [oT47_MQTT _Test
¥
else
{ .
Serial.print("Loi:, rc=");
Serial.print(client.state());
Serial.printIn(" try again in 5 seconds");
// Poi 5s
delay(5000);
¥
¥
¥

unsigned long t;
void loop()

{
//callback(char* topic, byte* payload, unsigned int length);

/I datal=data;

Serial.print(data);

while (mySerial.available()>0)

{

txtMsg = mySerial.readString();
/[txtMsg += IinChar;
Serial.printin(txtMsg);

}

if (client.connected())// Kiém tra két ndi
reconnect();

client.loop();

if (millis() - t > 50) //néu 500 mili gidy troi qua

t = millis();

//Serial.print("Gui tin nhan \"Xin chao\"Test");

Il client.publish("Test", "Xin chao !"); // gui dit li¢u lén topic [0T47 MQTT Test
client.publish("Test", (txtMsg).c_str());

txtMsg =",

}

if (Serial.available()) {
mySerial.write(Serial.read());

}

/I CRC_kontrol = ModRTU_CRC(Modbus_Rtu, 6);
/Il Modbus_Rtu[7] = (CRC_kontrol >> 8) & 0xff;
/I Modbus_Rtu[6] = CRC_kontrol & Oxff;

Hoang Nhu Cuong — Nghiém S§ Béo GVHD: TS. Nguyén Linh Nam



Gidm sdt va diéu khién thiét bi dién trong céng nghiép dimg phwong thirc truyén MODBUS RTU

Il I/IHAL_UART _Transmit(&huartl, Modbus_Rtu, 8, 500);
/I IIHAL_Delay(300);
/I Volt_1 = (Modbus_Rtu_Cevap[3] << 8) | Modbus_Rtu_Cevap[4];

}

uintl6_t ModRTU_CRC(uint8_t buf[8], int len)

{
uintl6_t crc = OXFFFF;

for (int pos = 0; pos < len; pos++) {
crc = (uintl6_t)buf[pos]; /I XOR byte into least sig. byte of crc

for (inti=8;i1!=0;i--){ // Loop over each bit
if ((crc & 0x0001) '=0){ //If the LSB is set

cre>>=1; I/ Shift right and XOR 0xA001
crc *= 0xA001;
}
else /I Else LSB is not set
cre>>=1; /[ Just shift right
}
}

// Note, this number has low and high bytes swapped, so use it accordingly (or swap bytes)
return crc;

}
I}

Code khoi Node:
/* USER CODE BEGIN Header */

/**

KEAAKEAAIAAAAAAAAAAAAAAAAAAAIAAAIAAAIAAAIAAAIAAAAAAkAAAkAAhkArhkhkrhkhkhhkhkihhihhihiiihiiiixx

**k*k

* @file : main.c
* @brief : Main program body

R R R R R R R S S R S R S S S R R R R R R R R R R R R R R R R R R R S R R S S S R S S R R S S S S S S S R R S R S R R R S S S S R R S S S S S e e o
**k*k

* @attention

*

* <h2><center>&copy; Copyright (c) 2022 STMicroelectronics.

* All rights reserved.</center></h2>

*

* This software component is licensed by ST under BSD 3-Clause license,
* the "License™; You may not use this file except in compliance with the
* License. You may obtain a copy of the License at:

* opensource.org/licenses/BSD-3-Clause

*
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EEEEAIAXEAAAAAXAEAAXAEAAXAEAAXAAIAAITIAAIAIAAIAIAAAIAAAXAXAAAAIAAAAXAAAAAIAAEAAAAAhdhAhkhdAhkiihkiihiiikk
**kk

*/

/* USER CODE END Header */

I* Includes ----------=-=-mmmmm oo --*/

#include "main.h"

I* Private Includes -=-=-===-=s=s=mosommm e oo eeee */
/* USER CODE BEGIN Includes */

#include <stdio.h>

#include <math.h>

#include <stdint.h>

#include <string.h>

/* USER CODE END Includes */

I* Private typedef -----------------omcmmme - - */
/* USER CODE BEGIN PTD */
uintl6_t analog_Read[2];
I[ZMPT101B

double sensorValue = 0;

int Veff;

int max_Vol[100];

int min_Vol[100];

int kz, x;

int ky;

intw;

/lacs712

double Voltage = 0;

double VRMS = 0;

double AmpsRMS = 0;

int mVperAmp = 230; // this the 5A version of the ACS712 -use 100 for 20A Module and 66
for 30A Module

int readValue;

int max_Adc[100];

int min_Adc[100];

IIUART

uint8_t buffer[2];

Il

uint8_t TT1;

uint8_t TT2;

/* USER CODE END PTD */

/* Private defing -----------m-mmm oo */
[* USER CODE BEGIN PD */
[* USER CODE END PD */

/* Private Macro ---------=-mmmmmm oo oo */
[* USER CODE BEGIN PM */
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[* USER CODE END PM */

[* Private variables -----------=-=-m oo */
ADC_HandleTypeDef hadcl;
DMA_HandleTypeDef hdma_adcl;

TIM_HandleTypeDef htim1,
UART_HandleTypeDef huartl;

/* USER CODE BEGIN PV */

uint8 t u8_Statusl;

uint8_t u8 Status2;

void HAL_GPIO_EXTI_Callback(uintl6_t GPIO_Pin) {
if (GPIO_Pin == GPIO_PIN_4) {

while (HAL_GPIO_ReadPin(Buttonl GPIO_Port, Buttonl Pin) ==0) {

¥
u8_Statusl = ~u8_Statusl,

HAL_GPIO_WritePin(RL1_GPIO_Port, RL1_Pin, u8_Statusl);
TT1=HAL_GPIO_ReadPin(RL1_GPIO_Port, RL1 Pin);

}
else if (GPIO_Pin == GPIO_PIN_5) {

while (HAL_GPIO_ReadPin(Button2_GPIO_Port, Button2_Pin) == 0) {

}
u8_ Status2 = ~u8_Status?2;

HAL_GPIO_WritePin(RL2_GPIO_Port, RL2_Pin, u8_Status?2);
TT2 = HAL_GPIO_ReadPin(RL2_GPIO_Port, RL2_Pin);
}
¥
/* USER CODE END PV */

/* Private function prototypes ------------=-=--=----- e */
void SystemClock_Config(void);

static void MX_GPIO_Init(void);

static void MX_DMA _Init(void);

static void MX_ADC1_Init(void);

static void MX_USART1 UART _Init(void);

static void MX_TIM1_Init(void);

/* USER CODE BEGIN PFP */

[* USER CODE END PFP */

[* Private uSer Code -------=-=mmmmmmm oo */
[* USER CODE BEGIN 0 */

//lcode_begin_zmpt101b
int max_dien_ap(int A[], intn) {
int max_dien_ap = A[0];
for (inti=1;i<n;i++)
if (max_dien_ap < A[i])
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max_dien_ap = A[i];
return max_dien_ap;
¥
int min_dien_ap(int A[], int n) {
int min_dien_ap = A[0];
for (inti=1;i<n;i++)
if (min_dien_ap > A[i])
min_dien_ap = A[i];
return min_dien_ap;

}

void Trung_binh_vol() {

for (inte =0; e <100; e++) {
HAL_ADC_Start DMA(&hadcl, (uint32_t*) analog_Read, 2);
sensorValue = analog_Read[1];
max_Vol[e] = sensorValue;
HAL_Delay(10);

¥

kz = max_dien_ap(max_Vol, 100);

for (inte =0; e <100; e++) {
HAL_ADC_Start DMA(&hadcl, (uint32_t*) analog_Read, 2);
sensorValue = analog_Read[1];
min_Vol[e] = sensorValue;
HAL_Delay(10);

¥
ky = min_dien_ap(min_Vol, 100);
w = (kz - ky);

}
void read_ ZMP101B() {

Trung_binh_vol();
x =w/4.098754;
Veff =x/1.4;
if (x <200)
Veff = 0;
if (Veff > 200)
Veff = 220;
}

/lcode_begin_acs712
int max_dong(int B[], int K) {
int max_dong = B[0];
for (int1=1; 1 <K; I++)
if (max_dong < BJ[l])
max_dong = BJ[l];
return max_dong;
¥
int min_dong(int B[], int K) {
int min_dong = B[0];
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for (int1=1; 1 <K; I++)
if (min_dong > BJ[I])
min_dong = B[I];
return min_dong;

/[float C, B, E, K;
float A_ MAX, A_MIN, Trung_binh_dong, E;
void trung_binh() {

}

for (int m =0; m < 100; m++) {
HAL_ADC_Start DMA(&hadcl, (uint32_t*) analog_Read, 2);
readValue = analog_Read[0];
max_Adc[m] = readValue;
HAL_Delay(10);

¥
A _MAX = max_dong(max_Adc, 50);

for (int m =0; m < 100; m++) {
HAL_ADC_Start DMA(&hadcl, (uint32_t*) analog_Read, 2);
readValue = analog_Read[0];
min_Adc[m] = readValue;
HAL_Delay(10);
}

A_MIN = min_dong(min_Adc, 50);
Trung_binh_dong = (A_MAX - A_MIN);

E = ((A_MAX - A_MIN) * 5.0) / 4096.0;

/result = ((maxValue - minValue) * 5.0) / 1024.0;

void read_acs712() {

trung_binh();
Voltage = E;
VRMS = (Voltage / 2.42100) * 0.72; //root 2 is 0.707
AmpsRMS = (VRMS * 1000) / mVperAmp;
if (AmpsRMS <=0.3) {
AmpsRMS = 0;
b

[/Watt = (AmpsRMS * 240/ 1.3); // 1.3 is an empirical calibration factor

¥

//Code_end_acs712::::::: == == === == == == ==

//Code_begin_dht]_]_::::::: == == === == == ===
#define DHT11_PORT GPIOB

#define DHT11_PIN GPIO_PIN_9

uint8_t RHI, RHD, TCI, TCD, SUM,;

uint32_t pMillis, cMillis;

float tCelsius = 0;

float tFahrenheit = 0;
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float RH =0;

void microDelay(uint16_t delay) {
__HAL _TIM_SET_COUNTER(&htim1, 0);
while (_HAL_TIM_GET_COUNTER(&htim1) < delay)

}

uint8_t DHT11_ Start(void) {
uint8_t Response = 0;
GPI1O_InitTypeDef GPIO_lInitStructPrivate = { 0 };
GPIO_InitStructPrivate.Pin = DHT11_PIN;
GPIO_InitStructPrivate.Mode = GPIO_MODE_OUTPUT _PP;
GPIO_InitStructPrivate.Speed = GPIO_SPEED FREQ_LOW;
GPIO_InitStructPrivate.Pull = GPIO_NOPULL;
HAL_GPIO_Init(DHT11 PORT, &GPIO _InitStructPrivate); // set the pin as output
HAL_GPIO_WritePin(DHT11 _PORT, DHT11 PIN, 0); // pull the pin low
HAL_Delay(20); // wait for 20ms
HAL_GPIO_WritePin(DHT11_PORT, DHT11_PIN, 1); // pull the pin high
microDelay(30); // wait for 30us
GPIO_InitStructPrivate.Mode = GPIO_MODE_INPUT;
GPIO_InitStructPrivate.Pull = GPIO_PULLUP;
HAL_GPIO_Init(DHT11 _PORT, &GPIO_InitStructPrivate); // set the pin as input
microDelay(40);
if (((HAL_GPIO_ReadPin(DHT11_PORT, DHT11_PIN))) {
microDelay(80);
if (HAL_GPIO_ReadPin(DHT11_PORT, DHT11_PIN)))
Response = 1;
}
pMillis = HAL_GetTick();
cMillis = HAL_GetTick();
while (HAL_GPIO_ReadPin(DHT11_PORT, DHT11_PIN)) && pMillis + 2 >
cMillis) {

}

return Response;

cMillis = HAL _GetTick();

}

uint8_t DHT11 Read(void) {
uint8_ta, b;
for (@a=0;a<8;at+){
pMillis = HAL_GetTick();
cMillis = HAL_GetTick();
while ('(HAL_GPIO_ReadPin(DHT11 PORT, DHT11 PIN))
&& pMillis + 2 > cMuillis) { // wait for the pin to go high
cMillis = HAL_GetTick();
}
microDelay(40); // wait for 40 us
if {(HAL_GPIO_ReadPin(DHT11_PORT, DHT11_PIN))) //if the pin is low
b &=~(1<<(7-a));
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else
b= (1<<(7-a)),
pMillis = HAL_GetTick();
cMillis = HAL_GetTick();
while (HAL_GPIO_ReadPin(DHT11_PORT, DHT11_PIN))
&& pMillis + 2 > cMillis) { // wait for the pin to go low
cMillis = HAL_GetTick();
}
¥
return b;
¥
//Code_end_dhtll::::::::::::::::::::::::::::::::::

void HAL_UART _RxCpltCallback(UART_HandleTypeDef *huart) {
if (huart->Instance == huartl.Instance) {
dieu_khien();
Il HAL_UART_Receive_IT(&huartl, buffer, 1);

}
HAL_UART_Receive_IT(&huartl, buffer, 1);

}
//:::: == == === s
char NHIET_DO[18];
char DONG[17];
char DO_AM[15];
char AP[17];
char data[100];
void Transmit_data() {
TT1=HAL_GPIO_ReadPin(GPIOB, GPIO_PIN_12);
TT2 = HAL_GPIO_ReadPin(GPIOB, GPIO_PIN_13);
read ZMP101B();
DHT11_Start();
read_acs712();
sprintf(NHIET_DO, "Nhiet do:%d", TCI);
sprintf(DO_AM, "Do am:%d", RHI);
sprintf(AP, "Dien ap:%d", (int) Veff);
sprintf(DONG, "Dong dien:%d", (int) (AmpsRMS * 100));
sprintf(data, " ND:%d DA:%d AP:%d D:%d TT1:%d TT2:%d ", TCI, RHI,
(int) Veff, (int) (AmpsRMS * 100), TT1, TT2);

HAL_UART_Transmit_IT(&huartl, data, 50);
HAL_Delay(10);

}

/ —_—— — —_— —_ —_— bt —— e e e e e e e e e —

void dieu_khien()
if (buffer[0] =="1") {
HAL_GPIO_WritePin(RL1_GPIO_Port, RL1_Pin, 0); //OFF
buffer[0] ="";

}
if (buffer[0] == "2 {
HAL_GPIO_WritePin(RL1_GPIO_Port, RL1_Pin, 1); //ON
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buffer[0] ="";

}

if (buffer[0] =="3") {
HAL_GPIO_WritePin(RL2_GPIO_Port, RL2_Pin, 0); //OFF
buffer[0] ="";

}

if (buffer[0] =="4") {
HAL_GPIO_WritePin(RL2_GPIO_Port, RL2_Pin, 1); //ON
buffer[0] ="";

/**

* @brief The application entry point.
* @retval int
*/
int main(void)
{
/* USER CODE BEGIN 1 */

[* USER CODE END 1 */

[* MCU Configuration--=-=-=-======mmmmmmmmmm oo */

I* Reset of all peripherals, Initializes the Flash interface and the Systick. */
HAL_Init();

/* USER CODE BEGIN Init */
[* USER CODE END |Init */

/* Configure the system clock */
SystemClock_Config();

/* USER CODE BEGIN Syslnit */
[* USER CODE END Syslnit */

/* Initialize all configured peripherals */

MX_GPIO_Init();

MX_DMA_Init();

MX_ADC1_Init();

MX_USART1_UART_Init();

MX_TIM1_Init();

/* USER CODE BEGIN 2 */

Il Transmit_data();

HAL _TIM_Base_Start(&htiml);
HAL_UART_Receive IT(&huartl, buffer, 1);
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HAL_ADC_Start DMA(&hadcl, (uint32_t*) analog_Read, 2);
HAL_Delay(100);
/* USER CODE END 2 */

I* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1) {
dieu_khien();
Transmit_data();
if (DHT11_Start()) {
RHI = DHT11_Read(); // Tich phan d6 4m twong ting
RHD = DHT11_Read(); // €76 am twong dbi thap pha
TCl = DHT11_Read(); // Tich phan d6 C
TCD = DHT11_Read(); // Thap phan d6 C

}
I if(TCI>=30){
Il HAL_GPIO_WritePin(Speaker GPIO_Port, Speaker_Pin, 1);
I HAL_Delay(1000);
I }

/* USER CODE END WHILE */

[* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */

}

/**

* @brief System Clock Configuration
* @retval None
*/

void SystemClock_Config(void)

{
RCC_OsclnitTypeDef RCC_OsclnitStruct = {0};
RCC_CIkInitTypeDef RCC_ClklInitStruct = {0},
RCC_PeriphCLKInitTypeDef PeriphClkinit = {0};

/** Initializes the RCC Oscillators according to the specified parameters
* in the RCC_OsclInitTypeDef structure.

*/

RCC_OsclnitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSE;
RCC_OsclnitStruct. HSEState = RCC_HSE_ON;

RCC_OsclnitStruct. HSEPredivValue = RCC_HSE_PREDIV_DIV1;
RCC_OsclnitStruct.HSIState = RCC_HSI_ON;
RCC_OsclnitStruct.PLL.PLLState = RCC_PLL_ON;
RCC_OsclnitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSE;
RCC_OsclnitStruct.PLL.PLLMUL = RCC_PLL_MULYSY;

if (HAL_RCC_OscConfig(&RCC_OsclInitStruct) = HAL_OK)

{
Error_Handler();
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}
/** Initializes the CPU, AHB and APB buses clocks

*/

RCC_CIKkInitStruct.ClockType =
RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK

[IRCC_CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLKZ2;

RCC_CIKInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;

RCC_CIklInitStruct. AHBCLKDivider = RCC_SYSCLK_DIV1;

RCC_ClIkInitStruct. APB1CLKDivider = RCC_HCLK DIV?Z;

RCC_CIKklInitStruct. APB2CLKDivider = RCC_HCLK_DIV1;

if (HAL_RCC_ClockConfig(&RCC_CIKInitStruct, FLASH_LATENCY_2) != HAL_OK)

{
Error_Handler();

¥
PeriphClklInit.PeriphClockSelection = RCC_PERIPHCLK_ADC;
PeriphClIkInit.AdcClockSelection = RCC_ADCPCLK2_DIVE6;
if (HAL_RCCEXx_PeriphCLKConfig(&PeriphClkinit) = HAL_OK)
{
Error_Handler();
¥
}

/**
* @brief ADCL1 Initialization Function
* @param None
* @retval None
*/
static void MX_ADCL1_Init(void)
{

/* USER CODE BEGIN ADC1_Init 0 */

/* USER CODE END ADCZ1_Init 0 */
ADC_ChannelConfTypeDef sConfig = {0};
/* USER CODE BEGIN ADC1_Init1*/

/* USER CODE END ADCL1 Init1*/

/** Common config

*/

hadcl.Instance = ADCI,;

hadcl.Init.ScanConvMode = ADC_SCAN_ENABLE;
hadcl.Init.ContinuousConvMode = DISABLE;
hadcl.Init.DiscontinuousConvMode = DISABLE;
hadcl.Init.ExternalTrigConv = ADC_SOFTWARE_START;
hadcl.Init.DataAlign = ADC_DATAALIGN_RIGHT;
hadcl.Init.NbrOfConversion = 2;

if (HAL_ADC _Init(&hadcl) '= HAL_OK)
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{
Error_Handler();

by

/** Configure Regular Channel

*/

sConfig.Channel = ADC_CHANNEL _O0;

sConfig.Rank = ADC_REGULAR_RANK 1,
sConfig.SamplingTime = ADC_SAMPLETIME_239CYCLES 5;
if (HAL_ADC_ConfigChannel(&hadcl, &sConfig) = HAL_OK)

Error_Handler();
}

[** Configure Regular Channel

*/

sConfig.Channel = ADC_CHANNEL 1,

sConfig.Rank = ADC_REGULAR_RANK 2;

if (HAL_ADC_ConfigChannel(&hadcl, &sConfig) = HAL_OK)

{
Error_Handler();

}
/* USER CODE BEGIN ADCZ_lInit 2 */

[* USER CODE END ADC1_Init 2 */

¥
/**

* @brief TIM1 Initialization Function
* @param None
* @retval None
*/
static void MX_TIML1_Init(void)
{

[* USER CODE BEGIN TIM1_Init 0 */
/* USER CODE END TIMZ1_Init 0 */

TIM_ClockConfigTypeDef sClockSourceConfig = {0};
TIM_MasterConfigTypeDef sMasterConfig = {0};

/* USER CODE BEGIN TIM1_Init 1 */

/* USER CODE END TIM1_Init 1 */

htim1.Instance = TIMZ,

htimZ1.Init.Prescaler = 71;

htim1.Init.CounterMode = TIM_COUNTERMODE_UP;
htim1.Init.Period = 65535;

htim1.Init.ClockDivision = TIM_CLOCKDIVISION_DIV1;
htim1.Init.RepetitionCounter = 0;
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htim1.Init. AutoReloadPreload = TIM_AUTORELOAD_PRELOAD_DISABLE;
if (HAL_TIM_Base_Init(&htim1) 1= HAL_OK)

Error_Handler();
¥
sClockSourceConfig.ClockSource = TIM_CLOCKSOURCE_INTERNAL,;
if (HAL_TIM_ConfigClockSource(&htim1, &sClockSourceConfig) '= HAL_OK)

{
Error_Handler();

¥

sMasterConfig.MasterOutputTrigger = TIM_TRGO_RESET;
sMasterConfig.MasterSlaveMode = TIM_MASTERSLAVEMODE_DISABLE;

if (HAL_TIMEx_MasterConfigSynchronization(&htim1, &sMasterConfig) '= HAL_OK)

{
Error_Handler();

}
/* USER CODE BEGIN TIMZ1_lInit 2 */

/* USER CODE END TIM1_lInit 2 */

}
/**
* @brief USART1 Initialization Function
* @param None
* @retval None
*/
static void MX_USART1 UART _Init(void)
{

[* USER CODE BEGIN USARTZL_Init 0 */
[* USER CODE END USART1_Init 0 */
[* USER CODE BEGIN USARTZL_Init 1 */

/* USER CODE END USARTL Init1*/

huartl.Instance = USARTL;

huartl.Init.BaudRate = 9600;

huartl.Init. WordLength = UART_WORDLENGTH_8B;
huartl.Init.StopBits = UART_STOPBITS 1,
huartl.Init.Parity = UART_PARITY_NONE;

huartl.Init. Mode = UART_MODE_TX_RX;

huartl.Init. HwFlowCtl = UART_HWCONTROL_NONE;
huartl.Init.OverSampling = UART_OVERSAMPLING_16;
if (HAL_UART _Init(&huartl) '= HAL_OK)

Error_Handler();

¥
[* USER CODE BEGIN USARTZL_Init 2 */
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[* USER CODE END USART1_lInit 2 */

¥
/**

* Enable DMA controller clock
*/
static void MX_DMA _Init(void)
{

/* DMA controller clock enable */
__HAL_RCC_DMA1_CLK_ENABLE();

/* DMA interrupt init */

/* DMAL_Channell_IRQn interrupt configuration */
HAL_NVIC_SetPriority(DMAL1_Channell IRQn, 0, 0);
HAL_NVIC _EnablelRQ(DMA1_Channell_IRQn);

}

/**
* @brief GPIO Initialization Function
* @param None
* @retval None
*/
static void MX_GPIO_Init(void)

{
GPIO_InitTypeDef GPIO_InitStruct = {0};

/* GPIO Ports Clock Enable */

__HAL_RCC _GPIOD_CLK_ENABLE();
__HAL_RCC_GPIOA_CLK_ENABLE();
__ HAL_RCC _GPIOB_CLK_ENABLE();

[*Configure GPIO pin Output Level */
HAL_GPIO_WritePin(GPIOB, RL1_Pin|RL2_Pin|Speaker_Pin|GPIO_PIN_15
IGPIO_PIN_9, GPIO_PIN_RESET);

[*Configure GPIO pins : Buttonl_Pin Button2_Pin */
GPIO_InitStruct.Pin = Buttonl_Pin|Button2_Pin;
GPI10O_InitStruct.Mode = GPIO_MODE_IT_FALLING;
GPIO_InitStruct.Pull = GPIO_PULLUP;
HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

[*Configure GPIO pins : RL1_Pin RL2_Pin Speaker_Pin PB15
PB9 */

GPIO_InitStruct.Pin = RL1_Pin|RL2_Pin|Speaker_Pin|GPIO_PIN_15
|GPIO_PIN_9;

GPI10O_InitStruct.Mode = GPIO_MODE_OUTPUT _PP;
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GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;
HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);

[* EXTI interrupt init*/
HAL_NVIC_SetPriority(EXTI4_IRQn, 0, 0);
HAL_NVIC_EnablelRQ(EXTI4_IRQn);

HAL_NVIC_SetPriority(EXTI9_5_IRQn, 0, 0);
HAL_NVIC_EnablelRQ(EXTI9_5 IRQn);

}

[* USER CODE BEGIN 4 */

[* USER CODE END 4 */

/**

* @brief This function is executed in case of error occurrence.
* @retval None
*/
void Error_Handler(void)
{
/* USER CODE BEGIN Error_Handler_Debug */
/* User can add his own implementation to report the HAL error return state */
__disable_irq();
while (1) {
}
/* USER CODE END Error_Handler_Debug */

}
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