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QUA INTERNET BANG VI DIEU KHIEN ESP32

RESEARCH ON AIR CONDITIONING SYSTEM TO CONTROL CAR SYSTEM VIA INTERNET

USING ESP32 MICROCONTROLLER

TOM TAT

(dc dong xe hién dai ngay nay ngay cang dugc trang bi cbng nghé thong
minh d& mang lai su tién ich cho nqudi st dung. Tir 6, cac hang xe ciing lién tuc
duoc cdi tién theo thdi gian dé dap ting yéu cdu cla thi trudng. Trong bai bao
nay cac tac gia trinh bay cac budc thiét k& md hinh hé théng diéu khién diéu hoa
0 t0 qua Internet bang vi diéu khién ESP32.

Tirkhéa: Diéu hoa, 0t6, vi diéu khién esp32.

ABSTRACT

Modern cars today are increasingly equipped with smart technology to bring
convenience to users. Since then, car manufacturers have also continuously
improved over time to meet the requirements of the market. In this paper, the
authors present the steps to design the model automatic air conditioning control
system over the Internet using ESP32 microcontroller"

Keywords: Air conditioner, Car, esp32 microcontroller.
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1. GIGI THIEU

Xa hoi ngay cang phat trién, khoa hoc ki thuat noi
chung va nganh 6 t6 ndi riéng ngay cang dugc cai tién hién
dai va tién Igi cho ngudi dung, cung véi su bung né thai dai
4.0. Tur d6, 6 t6 cling dugc cai tién theo dé dap ung nhiing
yéu cau cua thj trudng. Nhitng ndm dau khi 6 t6 dugc phat
minh, hau hét cac 6 té st dung co khi la chinh va cang vé
sau 6 t6 dugc cdi tién hon, thay thé moét s6 déu khién co
thanh diéu khién bang dién. Bai bao nay nhom tac gia dua
ra sd d6 thuat toan cho qua trinh diéu khién hé théng diéu
hoa trén 6 té ti d6 tao ra so d6 mach va lap trinh cho vi
diéu khién ESP32 dé 13p dat trén mé hinh mé phéng.
2.COSG LY THUYET
2.1. Tim hiéu vé ngén ngii 1ap trinh PHP

PHP: Hypertext Preprocessor, thudng ducgc viét tat
thanh PHP la mét ngdn ng( lap trinh kich ban hay maot loai
ma lénh ch( yéu dugc dung dé phat trién cac ting dung viét
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cho méy chl, ma nguén mé, dung cho muc dich téng quat.
N¢ rat thich hgp véi web va c6 thé dé dang nhing vao trang
HTML. Do dugc t6i uu héa cho céc ting dung web, t6c do
nhanh, nhé gon, cd phéap giéng C va JavaCript, dé hoc va thai
gian xay dung sadn pham tuong déi ngan hon so véi cac ngdn
ng{ khac nén PHP da nhanh chéng tré thanh mét ngén ngl
lap trinh web phé bién nhat thé gidi.

2.2. Gi6i thiéu vé co sé dit liéu MySQL

- Ddic diém cta MySQL

Rank Score
ov Dec | DBMS Database Model Dec Nov  Dec
2018 2018 2017 2018 2018 2017
1. 1. 1. Oraclefy Relational DBMS 1283.22 -17.89 -58.32
2% 2. 2. MySQLE Relational DBMS 116125 +1.36 -156.82
3. 3 3. Microsoft SQL Server &3 Relational DBMS 1040.34 -11.21 -132.14
4. 4 4. PostgreSQL (3 Relational DBMS 460.64 +20.39 +75.21
S, 5. 5. MongoDB £3 Document store 378,62 +9.14 +47.85
6. 6. 6. IBMDb2 (3 Relational DBMS 180.75 +0.87 -8.83
7. 7. A8 Redis ) Key-value store 146.83 +2.66 +23.59
8. 8. 410. Elasticsearch () Search engine 144,70 +1.24 +24.92
9, 9. %7 Microsoft Access Relational DBMS 139,51 +1.08 +13.63
10. 10, 411 SQLite i3 Relational DBMS 123.02 +0.31 +7.82

Hinh 1. Co s di liéu MySQL

MySQL |a hé quén tri cd s& d{t liéu tu do nguén m& phé
bién nhat thé gidi va dugc cac nha phat trién rat ua chudng
trong qua trinh phat trién tng dung. Vi MySQL la hé quén
tri cg s& dir liéu tc d6 cao, 6n dinh va dé st dung, c6 tinh
kha chuyén, hoat dong trén nhiéu hé diéu hanh cung cap
mot hé théng I16n cac ham tién ich rat manh. V&i téc dé va
tinh bdo mat cao, MySQL rat thich hgp cho cac ing dung
6 truy cap CSDL trén Internet. Ngudi dung c6 thé tai vé
MySQL mién phi tir trang chd. MySQL c6 nhiéu phién ban
cho cac hé diéu hanh khac nhau: phién ban Win32 cho cac
hé diéu hanh Windows, Linux, MacOSX, Unix, FreeBSD,
NetBSD, Novell NetWare, SGI Irix, Solaris, SunQS,...

2.3. Cac phan tir sit dung trong mé hinh
2.3.1. Tim hiéu vé ESP32

ESP32 |d mot series cac vi diéu khién trén mét vi mach
gid ré, nang luong thap c6 hé trg WiFi va dual-mode
Bluetooth (tam dich: Bluetooth ché& d6 kép).

Dong ESP32 st dung bd vi xt ly Tensilica Xtensa LX6 &
cé hai bién thé 16i kép va 16i don, va bao gém cac cong tac
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antenna tich hgp, RF balun, bd khuéch dai céng suat, bd - Relay khéi dong déng cd la ddng cc 12V c6 diéu khién
khuéch dai thu nhiéu (2) thap, bo loc va module quan ly  dung khéi déng déng co dét trong.
nang lugng. ESP32 dugc ché tao va phat trién bai Espressif - Khéi xtr ly va diéu khién 1a vi diéu khién ESP32 c6

Systems, mot cong ty Trung Qué'c €6 try s6 tai Thuong Hai,  nhiem vi nhan di liéu tir bén ngoai va diéu khién cac thanh
va dugc san xuat bai T§MC !oang cach su"dung,cong nghé phan khac. ESP32 vai tro giam sat va thu thap di liéu va gui
40 nm. ESP32 la san pham ké thura tu vi diéu khién ESP8266. iy dén nai luu trd.

- Khéi cdm bién 1a cdm bién DHT11 ¢6 nhiém vu nhén
biét nhiét d6, do6 am trong trong xe gli dit liéu va khéi xu ly
va diéu khién

000000000000008

- Wed Server diéu khién c6 vai trd gitp thiét lap cac
théng s6 theo yéu cau ky thuat trong qué trinh st dung
diéu hoa 6 té bao gém nhiét d6, ddong am va diéu khién hé
thong diéu hoa trén 6 t6. Tat ca cac yéu cau nay sé dugc gui
dén khai xt ly va diéu khién dé thuc hién.

- MySQL Database la noi luu tri di liéu.

!POWER A crio AW ADC AN sP A 12c 3.2. Luu d’é‘ thuét toa’n

GND AW ToUuCH DAC A UART -\~ PWM

Hinh 2. Module ESP32

2.3.2. Tim hiéu DHT11
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Khai bao céc thwr vién;
Khéi tao céc bién
Khai béo cic chian GPIO;
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Nhdp cac nhigm vyt duge
tham chiéu.

Chd két ndi wifi

v Khéi chay the vi¢n do cam bien: dht;
v Khdi tao, 1dp lich cac tac v (task) trén 2
16i (Core);

Hinh 3. Module DHT11

DHT11 la cdm bién do nhiét d6 dé am phd bién do gia
thanh ré va tinh tng dung cao. N6 st dung chuén giao tiép
one-wire (st dung 1 day data dé truyén d liéu) vi vay khi
giao ti€p vdi vi diéu khién can phai chd y cai dat thoi gian
timer dé d(i liéu doc khéng bi 16i.
3. THIET KE THU NGHIEM MO HiNH THUC TE oo ]
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Hinh 4. S d6 khi

- K’h0| ngfjon ‘ , ‘ “;';:?;i“,’,;‘f,’;::‘;&’ﬁ
Cap nguén cho vi diéu khién ESP32 dung nguén 3.3V e

il Ob b oidq o 8D

Cam bién DHT11: 5V e [ [——
Relay Khéi dong dong co: 12V _
Bong dén: 5V Hinh 5. Cac luu d6 thuat toan
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3.3. Phan citng ctia b6 diéu khién
- So d6 nguyén ly ctia hé théng
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Hinh 6. So d6 nguyén Iy cla hé thong
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Hinh 7. Khéi ngudn

Kh&i nguén: Dung mach BUCK dé ha &p va tao ra cac
muic ngudn khac nhau, cung cép vu cap cho déng co, dén,
vi diéu khién cdm bién.

Tao ra 3 mudc nguén khac nhau: 12V, 3V, 5V

Nguén 12 dung dé cap cho Bén, dong co.

Nguén 3v3 dung cap nguén cho vi diéu khién ESP32

Nguén 5v cap ngudn cho cac transistor lam nhiém vu
dong cét relay.

- Khéi xtr ly trung tam
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Hinh 8. Khdi x( Iy trung tam
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Khéi xt ly trung tam la vi diéu khién ESP32 la vi diéu
khién mang. ESP32 nhan tin hiéu diéu khién tu Server va xu
ly diéu khién den, khéi déong dong co. Vi diéu khién ESP32
nhan tin hiéu tir cdm bié€n DHT11 sau dé phan tich va xur ly
diéu khién cac thiét bi va gui dit liéu |én Server.

- Cac thiét bi chap hanh
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Hinh 9. Thiét bi chap hanh

Cac thiét bi trong hé théng gom: Bén, khéi dong dong
cd, diéu hoa.

DPén dé dung chiéu sang cho khoang hanh khach. Cha
chiéc xe c6 thé xem nhiét dod trong khoang hanh khach Ia
bao nhiéu tr d6 ho c6 thé quyét 1én bat diéu hoa hay
khong. Trudc khi muén bat diéu hoa thi ta phai khoi déong
déng co thi mai c6 thé bat duac.

4. THUC NGHIEM

Cha thich:

Led trang la dén 5V

Led xanh thd 1 la khéi ddng dong co

Led xanh tha 2 la diéu hoa

- Kiém tra nhiét dé.

- Khi chiing ta chay mé hinh thi cdm bién sé gui thong
s6 nhiét d6 vé server cho chiing ta khi d6 ta sé biét nhiét do
hién gid la bao nhiéu.

- Bang sé cap nhap trong 2 gidy nén d6 chinh sach rat
cao va cho biét tinh trang nhiét d6 trong xe nhu thé nao

Tie ngdy wmmyy 0

Bén gty dammyy 8

1

] Thoi gian Nhigt 0 (40 C)
1150 2022:05:252207:11 290
1149 2022052522071 290
148 20220525 220706 290
7 2022:06:25220706 2%
146 20220625 220701 290
1145 20220525 220701 29
4 20220525 220656 290
143 20220625 220656 2890
142 2022052520652 290
1141 2220525220652 29

140 20220525 220647 2890

Hinh 10. Két qua thuc nghiém
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Day la trang thai ban dau:
HOME | Data Base | Control Board |

Control Boad

den

dongco

C

dieuhoa

»

g Desinged by HaUl
Hinh 11. Bang diéu khién & trang thai off

- Day la trang thai khi khéng sir dung thiét bj nao. Cac
thiét bi dang & ché d9 off.

Hinh 12. Két qua mo hinh trang thai off
- Cac led déu & ché do tat
- Khi chiing ta mé& dén bang diéu khién:

HOME | Data Base | Control Board |

Control Boad

den

dongco

S
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»

besrgea by Hau
Hinh 13. Bang diéu khién khi bat dén Cabin
+ Trén bang diéu khién khi d6 cong tac dén sé chuyén
sang mau xanh
-Trén bd chap hanh
+ Trén mod hinh sé c6 mét den sdng
+ Dén nay tuong Ung vai dén chiéu sang cabin

Hinh 14. Mé hinh khi bat dén Cabin
- Ché& d6 khai dong dong co

HOME | Data Base | Control Board |

Control Boad
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Fﬂ Desinged by Haul
Hinh 15. Bang diéu khién khi khéi dong dong ca
+ Trén bang diéu khién cong tic dong co sé chuyén

sang mau xanh tuong Ung véi ché dé on.

+ Khi do xe oto xe dugc khéi dong
- M6 hinh thuc té:

Hinh 16. Mo hinh khi khéi dong ddng co

+ Trong ltc khédi déng xe cé thé tat bd dén chiéu chiéu
sang

+ Dén xanh la cay tugng trung cho khéi dong xe
- Ché d6 bat diéu hoa
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- Bang diéu khién
HOME | Data Base | Control Board |

Control Boad
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Desinged by HaUl

Hinh 17. Bang diéu khién khi bét diéu hoa

- Néu chung ta bat diéu hoa thi nat n6 sé chuyén sang
mau xanh.

- Néu ching ta tit dong co nghia la nat chuyén sang
mau xam thi diéu hoa cling tat theo cho du cé bat céng téc
hay khong.

- Sau d6 kiém tra badng nhiét dé dé biét nhiét do6 gid a
bao nhiéu.

« Mé hinh thuc té

Hinh 18. Mé hinh khi bt diéu hoa
5. UU PIEM VA NHUGC DPIEM CUA SAN PHAM

Uu diém: Vi diéu khién hoat dong én dinh diéu khién
dugc cac co cdu chap hanh dap tng dugc cac yéu cau cong
nghé.

Cam bién nhiét d6 do dugc nhiét d6 véi sai s6 nhd,
nhiét d6 chénh léch so vdi thuc té +/-1,5°C.

Ngudi diéu khién c6 thé diéu khién ti xa théng qua
Internet ma khong can quan tam dén khoang cach dia ly.

Nhugc diém: Trong qua trinh hoat déng cia san pham bi
anh hudng clia dudng truyén Internet dé két néi vai server
dan két téc do tra vé dii liéu ctia sdn pham.

San pham mdi chi ding lai & sir dung led dé mé ta hoat
déng vi khéng mua dugc cac linh kién dé hoan thién san
pham.
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6. KET LUAN

Nhém tac gia da nghién ctu thiét ké dugc moé hinh diéu
khién diéu hoa qua Internet véi qua trinh diéu khién bang
dién thoai théng minh. Théng qua d6 c6 thé bat tat diéu
hoa trén xe va kiém tra nhiét dé trong xe ngay ca khi &
trong nha. Bén canh dé mé hinh con nhimng van dé vé mat
bdo mat. Vi du nhu cé thé tao ra mét App diéu khién bdi tai
khoan (moi chiéc xe lai c6 mot tai khoan riéng biét)...
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