. BO GIAO DUC VA DAO TAO .
TRUONG DAI HOC BA RIA-VUNG TAU

ErypHaTHA

BARIA VUNGTAU
UNIVERSITY

CAP SAINT JACQUES

PO AN TOT NGHIEP

HE THONG PO XE THONG MINH

Trinh d6 dao tao : Pai hoc chinh quy

Nganh : COng ngh¢ k¥ thuat dién — Dién tir
Chuyén nganh : Biéu khién va ty dong hoa

Giang vién huéng dan : ThS. Luu Hoang

Sinh vién thuc hién : Ngbé Minh Tuén

MSSV: 19033788 Loép: DH19TD




TRUONG DPAI HQC BA RIA-VUNG TAU
KHOA KY THUAT - CONG NGHE

PHIEU GIAO DE TAI

PO AN/ KHOA LUAN TOT NGHIEP
(Dinh kem Quy dinh vé viéc t6 chike, qudn Iy cdc hinh thite tot nghiép PH, CD ban hanh kém
theo Quyet dinh so 585/QD-DHBRVT ngay 16/7/2013 cua Hiéu truong Truong Dai hoc BR-VT)

Ho va tén sinh vién: Ngé Minh Tuin Ngay sinh:15/11/2001
MSSV: 19033788 Lép: DH19TD
E-mail: tuanngmO0l1@gmail.com

H¢ dao tao: Pai hoc chinh quy

Chuyén nganh: Diéu khién va Ty dong hoa

1. Tén dé tai: Hé thong dd xe thong minh

2. Giang vién hwéng din: ThS. Luu Hoang

3. Ngay giao deé tai:

4. Ngay hoan thanh d6 4an/ khoa luin tot nghiép: 30/4/2023

Ba Ria-Viing Tau, ngay.... thang.... nam ..

GIANG VIEN HUONG DAN SINH VIEN THU'C HIEN
(Ky va ghi ro ho tén) (Ky va ghi ro ho tén)
ThS. Luu Hoang Ngb6 Minh Tuén
TRUONG BQ MON TRUONG KHOA

(Ky va ghi ro ho tén) (Ky va ghi ro ho tén



NHAN XET CUA GIANG VIEN HUONG DAN

* Thai dg, tac phong va nhan thic trong qua trinh thuc hién:

Ba Ria — Viing Tau, ngay ... thang ... nam 2023
Giang vién huéng din
(Ky va ghi 10 ho tén)



NHAN XET CUA GIANG VIEN PHAN BIEN

* Thai dg, tac phong va nhan thac trong qua trinh thyc hién:

Ba Ria — Viing Tau, ngay ... thang ... nam 2023
Giang vién phan bién
(Ky va ghi 10 ho tén)



PO AN TOT NGHIEP GVHD: ThS. Luu Hoang

LOI CAM ON

Thuc té khong c6 sy thanh cdng ndo ma khéng cé su hd tro, giup d& du it
hay nhiéu, du truc tiép hay gian tiép ctia moi ngudi xung quanh. Trong qua trinh
lam db an tot nghiép em nhan duogc su giup d& nhiét tinh ctia giang vién hudng
dan. Em xin cam on thdy Luu Hoang — ngudi da tan tinh hudng dan, giup d&
cho em trong khi lya chon dé tai ciing nhu trong qua trinh thuc hién dé tai nay.
Khi thuc hién do an cling da xay ra nhiéu khé khan, thiéu s6t nhung duogc sy hd
trg va gop ¥ ciia Thay nén ban than em d hoan thanh duogc db an.

Trong subt thoi gian dugc theo hoc tai truong Pai Hoc Ba Ria Viing Tau,
em d3 nhan dugc nhiéu sy quan tim va gitp d tir thay cd va ban bé. Cam on t6i
hiéu truong cling cac quy thay co truong Pai Hoc Ba Ria — Viing Tau da hd tro
tan tinh vé trang thiét bi, phﬁn mém, co s& vat chét tao diéu kién hoan thanh do6
an. Vi 1ong biét on sau sic, em xin g 10i cam on toi quy thay ¢6, nhitng nguoi
d3 truyén lai cho em rat nhiéu kinh nghiém va kién thtrc quy bau, nhing su giup
dd 4y da tiép thém dong luc cho em viing budc trén con dudng minh da chon.
Va dic biét 1a thay, c6 Khoa KTCN, bd mén Pién, dién tr di truyén dat kién
thure, kinh nghiém cling nhu tao nhiing diéu kién t6t nhit dé nhom em hoan
thanh dé tai.

Xin cam on cac ban cung khoa, cung khoa da dong vién, khich 1€, ung ho

v€ nhi€u mat gép phan lam nén sy hoan thién ctia d6 an nay.

Cam on truong Pai Hoc Ba Ria Viing Tau! Em xin chan thanh cdm on!

Nguoi thyc hién de tai
Ngé Minh Tudn
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LOI MO PAU

Hién nay, dat nudc ta dang trong thoi ki cOng nghiép hoa hién dai hoa
nhim dua dit nudce tién kip voi nén kinh té ctia cac nudc trong khu vuc va thé
gidi. khoa hoc cOng nghé ngay cang dat dugc nhitng thanh tuu to 16n, kéo theo
d6 1a su phat trién vuot bic trong cac nganh nghé c6 tmg dung khoa hoc k¥
thuat. Bi voi mot nude ma nén ndng nghiép con chiém vai tro to 1on trong nén
kinh té thi viéc img dung khoa hoc cOng nghé 1a diéu cap thiét va can duoc mo
rong. Nhim giai quyét van dé nay, nhd sy giup stc cua tién bo vé khoa hoc k¥
thuat, cac hé thong giam sat, xir 1y, cung tng qua trinh san xuit.... ngdy cang
hién dai da dugc dua vao ndng nghi¢p va dac biét 1a ing dung cac thiét bi tu
dong hoa nhu cam bién da gop phan tao nén mot moi truong san xuat ning
dong, khoa hoc va giai phong strc lao dong, ting niang suat, mang lai hiéu qua
kinh té cao.

Sau qua trinh hoc tai trudng, em da dugc cac thay/co chi bao tan tinh, véi
nhimng kién thirc bén ngoai di gitip ich chung em hiéu thém nhiém vy va nhu cau
thiét yéu ctia cac bo mon d3 vao doi séng thyc tién. Véi kién thire duoc chi day,

ban than em d4 nghién ctru dé tai d6 1a: “Hé thong d6 xe thong minh”.
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CHUONG |: TONG QUAN

1. Pit van dé

Trong nhitng ndm gan day cung voi su phat trién cua nén kinh té, thu
nhap doi séng cua nguoi dan duoc nang 1én cung véi d6 1a sy gia ting chong
mat ctia b luong phuong tién dic bi¢t & cac thanh phé 16n.

Trong khi do, theo thdng ké, hién nay sb luong hé théng dd xe cé gidy
phép & cac thanh phd chi dap tng duoc 8-10% nhu ciu ngudi dan, dan téi tinh
trang thiéu hé thong bai dd xe 1a vo cuing nghiém trong.

Giao thong tinh & cac thanh phd 16n nhu Ha Noi, TP. H5 Chi Minh, Pa
Nang hién nay dang 1a mot bai toan khé va can giai quyét ngay. Hang ngay,
hang gid chung ta van thuong xuyén dugc nghe nhimng thong tin vé tinh trang

tac dudng tai cac tuyén phd, dic biét trong nhimg gio cao diém.

Hinh 1.Tinh trang tic nghén giao théng

Va mdt trong nhitng nguyén nhan gay ra tinh trang dé 1a viéc d6, ding xe
khong dung noi quy dinh. Cac diém dd, ding xe duoc tan dung & moi chd, moi
noi: trén via hé, 1ong dudng, cdng vién cac noi khong phép... diéu d6 anh huong

khong nho dén giao théng ndi d6 va my quan do thi.
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Chinh vi vdy viéc ap dung cac md hinh hé thong bii d6 xe thong minh cong
cong dé giai quyét tinh trang khan hiém chd dé xe 1a vo cung can thiét ddi voi

cac do thi 16n cua nudc ta.
2. Muc tiéu de tai

- Nghién ctru két ndi thu thap thong tin dir liéu Xe ra vao tir cac cam bién.

- Nghién ctru man hinh led LCD va phuong thirc hién thi thong tin.

- Nghién ctu dya trén kién thtc di hoc nhu: KV thuat $0, ky thuat cam bién,
linh kién dién tir....

- Ty hoc thém céc kién thtc vé 1ap trinh Arduino Uno R3.

- Xay dung m6 hinh hoan chinh dé hién thi s6 lugng xe dang dd va trang thai

cua tung vi tri.
3. Noi dung nghién ciru

- Tim hiéu cOng dung cua tung thiét bi dién, dién tir cu thé 1a: Man hinh hién thi
LCD, dong co servo, cam bién, RFID 522, day ndi va Arduino Uno R3.

- Tim hiéu phan mém d¢é 1ap trinh cho Arduino Uno R3: Ngon ngit Arduino,
Arduino IDE.

- Pua ra cac phuong an nghién ctru.

- Kiém tra, danh gia tinh tmg dung ctia dé tai.

4. P6i twong, pham vi nghién ctru va phwong phap nghién ciu

- P6i tuong nghién ciru:

+ V& phan ctimg: Cam bién IR Infrared Obstacle Avoidance, man hinh LCD
20x4, mach giao tiép LCD2004 sang 12C, dong co servo SG90, RFID 522, day
nbi va Arduino Uno R3.

+ V& phan mém: Arduino IDE

- Pham vi nghién ctru: Thiét ké mach lién két cac cam bién thu thap dir lidu va
RFID véi Arduino, tir Arduino s& diéu khién dong co servo va hién thi dir liéu
Ién LCD.
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- Cach tiép can va phuong phap nghién ctru: Trong qua trinh thuc hién, em da
nghién clru, tim hiéu qua sach, bao, cac tai liéu trén internet, nghién ctru co so ly
thuyét. Ung dung nhing kién thic d3 hoc ¢ truong cong thém hoc ¢ mang nhur:
tap 1ap trinh Arduino Uno R3, lién két input/output.... Tir co s& d6 co thé xay
dung duoc mé hinh ndy qua 3 budc chinh. Thiét ké mach diéu khién, tién hanh

lap rap mach va hoan thién mo hinh.

4. Y nghia khoa hoc va thuec tién cia dé tai

% Y nghia khoa hoc:

Xay dung duoc co s khoa hoc vé kha ning ty hanh trong hé thong bi db xe.
< Thuc tién cla d¢ tai:

Tiém nang Gng dung ctia hé thong dd xe thong minh 14 rat 16n, Hé thong dd xe
thong minh dang dugc phu song rong rai tai hau hét cac doanh nghiép, cac toa

nha trén toan quéc nho nhitng tién ich ndi bat ma n6 mang lai.
5. Bo cuc
- Chuong |: Tong quan

Trinh bay, dat van dé dan nhip li do chon dé tai, muc tiéu, ndi dung

nghién ctru, céc gio1 han thong s6 va bd cuc db an.
- Chuong II: Co s¢ 1y thuyét
Trinh bay cac 1y thuyét lién quan dén van dé ma dé tai s& dung dé thyc
hién thiét ké cho d¢ tai.
- Chuong Ill: Noi dung dé tai

Trinh bay tong quan cac yéu cau cua dé tai vé thiét ké. Trinh bay két qua
thi cong phan cing va két qua hinh anh trén man hinh hay mé phéng tin hiéu,
két qua thong ke.

- Chuong IV: Két luan va phuong hudng phat trién



Trinh bay két qua dat dugc so véi muc tiéu dé ra ban dau, nhan xét va
danh gia két qua dat duoc cia dé tai nghién ctru. Hudng phat trién cia dé tai sau
nay trong qua trinh nghién ctru.

- Tai liéu tham khao.

- Phu luc.
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CHUONG II: COSO LY THUYET
1. Giéi thiéu vé phan ciing
1.1. Arduino Uno R3

Arduino Uno 1a mot bo mach vi diéu khién dua trén chip Atmega328P.
Uno ¢6 14 chan I/O digital (trong d6 c6 6 chan xuit xung PWM), 6 chan Input
analog, toc d6 xung nhip 16MHz, 1 cong USB, 1 jack ngudn DC, 1 nut reset.

Uno hd tro day du nhitng thir can thiét dé ching ta c6 thé bat dau lam

viéc.

Senial Out (T
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. < en
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Yo ) ATmege) 28 Microcontroller
External Poner Suppty ¥
REF Aalog Ingut Aing

VAN

Hinh 2. So’ d6 chéin Arduino Uno R3
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% Thong so ky thuit:

Vi diéu khién Atmega328P

Bign ap hoat dong 5V

Bién ap cdp (hoat déng tét) 7-12V

Bién dp cép (giéi han) 6-12V

Chén 11O digital 14 ( cé & chan xudt xung PYWM)
Chan Input analog 6 (AD - AR)

Dang dién mdi chéan /0 20 mA

Dang dign chan 3.3V 50 mA

32 kB (Atmega328P) — trong do 0.5 kB ding

B nh¢ Flash cho bootloader.
SRAM 2 kB (Atmega32EP)
EEFROM 1 kB (Atmega32EP)
Téc d6 xung nhip 16 MHz

Kich thudc 686 x53.4 mm
Trong lugng Zhg

14



PO AN TOT NGHIEP GVHD: ThS. Luu Hoang
< Chirc nang cia cac chan trén board Arduino Uno R3:

Chén 0 (RX): Nhén dit liéu tir két ndi ngoai vao UART.
Chan 1 (TX): Guri dit liéu ra ngoai UART.
Chan 2-13: Diéu khién cac thiét bi nhu LED, c0i, motor, cam bién, ...
Chan 3, 5, 6,9, 10, 11: C6 thé st dung ché d6 PWM dé tao tin hiéu xung voi tan
6 va mutrc do do rong khac nhau.
Chan A0-A5: Chan vao analog dé doc gia tri tin hi¢u analog tir cac sensor hodc
thiét bi do.
Chan Vin: Dién 4p dau vao tir ngudn ngoai.
Chan 5V: bi¢n dpra 5V.
Chan 3.3V: bién 4p ra 3.3V.
Chan GND: P4t (0V) cho mach dién tu.
1.2. Man hinh LCD 20x4
LCD 20x4 12 loai man hinh tinh thé 16ng nho dung dé hién thi chit hoic sb
trong bang ma ASCII. Mbi 6 ctia Text LCD bao gdm céc cham tinh thé 16ng, cac
chim nay két hop vé1 nhau theo trinh tu “an” hodc “hién” sé& tao nén cac ki tu

can hién thi va mdi 6 chi hién thi duoc mot ki tu duy nhét.

/A
-

Hinh 3.Man hinh LCD 20x4
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LCD 20x4 1a loai LCD c6 4 dong va mdi dong chi hién thi duoc 20 ki tu.
bay 1a loai man hinh dugc str dung rat phé bién trong cac loai mach dién.
% Thong s ki thuat ciia LCD 20x4:
- Dién &p: 5V.
- Ngb giao tiép: 16 chan.
- Mau sic: xanh 14 hoic xanh duong.
- Module hd tro giao tiép voi vi diéu khién: LCD 12C.
1.3. Mach giao tiép LCD 12C

Mach chuyén giao tiép LCD1602, LCD1604, LCD2004 sang 12C str dung
cac loai LCD c¢6 driver 1a HD44780(LCD 1602, LCD 2004, ...), can c¢6 it nhat 6
chan cia MCU két ndi véi cac chan RS, EN, D7, D6, D5 va D4 dé c6 thé giao
tiép voi LCD. Nhung véi module chuyén giao tiép LCD sang I12C, cac ban chi
can 2 chan (SDA va SCL) cua MCU két néi v6i 2 chan (SDA va SCL) cua
module 1 d4 c6 thé hién thi thong tin 1én LCD.

Hinh 4. Mach giao tiép LCD 12C
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1.4. RFID 552

Mach RFID RC522 sir dung IC MFRC522 duoc st dung dé doc va ghi di
liéu cho thé RFID tan sé 13.56MHz, mach c6 thiét ké nho gon duoc su dung rat
phé bién hién nay véi Arduino hodc céac loai Vi diéu khién khac trong cac tng

dung can ghi, doc thé RFID.

Hinh 5. Mach RFID

% Thong s6 ky thuat:

- Nguén sir dung: 3.3VDC.
Dong dién:13~26mA.

_ Tén sb hoat dong: 13.56Mhz.

- Khoang cach hoat dong: 0~60mm.

- Chuan giao tiép: SPI.

- Tbe @6 truyén dit liéu: toi da 10Mbit/s.

- Céc loai card RFID hd trg: mifarel S50, mifarel S70, mifare UltraLight,
mifare Pro, mifare Desfire.

- Kich thudc: 40mm x 60mm.

17
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1.5. Pong co servo SG90

bong co RC Servo 9G c6 kich thudc nho, 1a loai dugce str dung nhiéu nhét
dé 1am cac mé hinh nhoé hodc cac co cdu kéo khong can dén luc nang, dong co
RC Servo 9G c¢6 toc dd phan g nhanh, cic banh ring duoc 1am bang nhya nén
can luu ¥ khi nang tai ning vi ¢6 thé 1am hu banh ring, dong co RC Servo 9G ¢co
tich hop sin Driver diéu khién dong co bén trong nén cé thé dé dang diéu khién

gbc quay bang phuong phap diéu do rong xung PWM.

Hinh 6. Dgng co servo

Théng s6 ky thuit:
- Dién ap hoat dong: 4.8-5VDC.
- Tdc d6: 0.12 sec/ 60 degrees (4.8VDC).
- Luc kéo: 1.6KG.CM.
- Kich thudc: 21x12x22mm.
- Trong luong: 9g.

18
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1.6. Cam bién vat cian hong ngoai IR Infrared Obstacle Avoidance

Cam bién vat can héng ngoai IR Infrared Obstacle Avoidance dugc su
dung dé nhan biét vt can bang anh sang hong ngoai, cam bién ¢ cach sir dung
don gian voi bién trd chinh khoang cach nhan biét vat can, ngd ra dang Digital

dé dang giao tiép va lap trinh véi vi diéu khién.

Distance Adjust
IR Power LED
Receiver
‘/,, Vee
*-‘—l- Gﬂd
K ' Out

IR Emitter
LED

Obstacle LED

Hinh 7. Ciam bién vit cin hong ngoai

% Thong so k¥ thuit:
Dién &p st dung: 3.3~5vDC.
- Nhan biét vat can bang anh sang hong ngoai.
Ngo ra: Digital TTL.
Tich hop bién tré chinh khoang cach nhéan biét vat can.

Kich thudc: 3.2 x 1.4cm.

19



PO AN TOT NGHIEP GVHD: ThS. Luu Hoang
2.Phan mém lap trinh

Chuong trinh dugc lap trinh trén phan mém Arduino.
Vi Arduino IDE duoc viét trén Java nén ban can phai cai dit JRE trude Arduino
IDE.

% Cai dat Java Runtime Environment (JRE)

Java SE Runtime Environment 7u80
You must accept the Oracle Binary Code License Agreement for Java SE to download this
€.
Accept License Agreement | * Decline License Agreement
Product / File Description File Size Download
Linux x86 3163MB  jre-7u80-linux-i586.rpm
Linux x86 4631 MB  jre-TuB0-linux-i586 tar gz
Linux x64 3214NMB  jre-7uB0-linux-x64 rpm
Linux x64 4493 MB  jre-TuBO-linux-x64 tar.gz
Mac OS X x64 4866 MB  jre-7u80-macosx-x64.dmg
Mac OS X x64 4461 MB  jre-7TuB0-macosx-x64 tar.gz
Solaris x86 5233 MB  jre-7u80-solaris-i586 tar.gz
Solaris x64 16.16 MB  jre-7Tu80-solaris-x64 tar gz
Solaris SPARC 5505MB  jre-7uBO-solans-sparc tar gz
Solaris SPARC 64-bit 1816 MB  jre-7uB0-solans-sparcv tar.gz
Windows x86 Online 089MB  jre-7u80-windows-1586-iftw.exe
[ Windows x86 Offline 2814 MB  jre-Tu80-windows-i586 exe
Windows x86 4006 MB  jre-TuB0-windows-i586 tar gz
| Windows x64 2979MB  jre-TuBD-windows-x64 exe
Windows x64 41 77TMB  jre-7TuB0-windows-x64 tar gz

Hinh 8. Cdc phién bdan Java Runtime Environment

Hai ban JRE phd bién nhit 1a ban danh cho Windows 32bit (x86) va
Windows 64bit (x64). Chon "Accept License Agreement".
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- Cai dat Arduino IDE

Budc 1: Truy cap dia chi https://www.arduino.cc/en/software

Downloads

DOWNLOAD OPTIONS

m Arduino IDE 2.1.0 Windows Win 10 and newer, 64 bits

Windows Mslinstaller

Windows zZIPfile
The new major release of the Arduino IDE is faster and even

more powerful! In addition to a more modern editor and a Linux Appimage 64 bits (X86-64)
more responsive interface it features autocompletion, code Linux ZIP file 64 bits (XB6-64)
navigation, and even a live debugger.

macOS Intel, 10.14: “Mojave” or newer, 64 bits

For more details, please refer to the Arduino IDE 2.0 L e e e e s

documentation.

Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

Legacy IDE (1.8.X)

DOWNLOAD OPTIONS

o908 Arduino IDE 1.8.19 Windows Win7 and newer

Windows ZIF file

The open-source Arduino Software (IDE) makes it easy to write code Windows app Win8.10r10 |
and upload it to the board. This software can be used with any

Linux 32 bits
Arduino board.

Linux &4 bits

Refer to the Getting Started page for Installation instructions. Linux ARM 32 bits
Linux ARM 64 bits

SOURCE CODE Mac OS X 10.10 or newer
Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source

code archives are available here. The archives are PGP-signed so Checksums (sha512)
they can be verified using this gpg key.

Release Notes

Hinh 9. Cdc phién bdin Arduino
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Day 1a noi luu trit cling nhu cdp nhat cac ban IDE ctia Arduino. Tai phién ban
phu hop véi hé diéu hanh cia ban than.
Budc 2: Sau khi download xong, cac ban bam chudt phai vao file vira download
va chon “Extract here” d¢ giai nén.
Budc 3: Copy thu muc vira giai nén dén noi luu tri.
Budc 4: Chay file trong thu muc dé khoi dong Arduino IDE.

@ sketch_apr29a | Arduine 1.8.13 - O

File Edit Sketch Tools Help

sketch_apr2fa

void setup() { "

// put your setup code here, to run once:

void loop() {

S/ put your main code here, to run repeatedly:

Arduine Uno on COM4

Hinh 10. Giao dién khi mo Arduino
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Bao gdém cac nat 1énh menu (File, Edit, Sketch, Tools, Help). Phia duéi 13 cac
icon cho phép st dung nhanh céc chttc nang thuong dung cua IDE dugc miéu ta

nhu sau:

Icon Chtrc nang

Bién dich chuong trinh dang soan
thao dé kiém tra céc 15i 1ap trinh.
Bién dich va upload chuong trinh
dang soan thao.

Mo mét trang soan thao mai.

Mo céac chuong trinh da luwu.

Luu chuwong trinh dang soan.

Mo cua s6 Serial Monitor dé guri va
nhan dit li€u gitta may tinh va board
Arduino.

Hinh 11. Chirc nang cdc nut lénh trong giao dién Arduino
Cai dat Driver
Pé may tinh ctia ban va board Arduino giao tiép duoc voi nhau, chung ta
can phai cai dit driver trudc tién. Néu ban dung Windows 8, trong mot sb
truong hop Windows khong cho phép ban cai Arduino driver (do driver khong
duoc ki bﬁng chit ki sd hop 1€). Do vay ban can vao Windows & ché do Disable

driver signature enforcement thi méi cai dugc driver.

Budc 1: Chay file arduino-1.8.12\drivers\dpinst-x86.exe (Windows x86) hoac
arduino-1.8.12\drivers\dpinst-amd64.exe (Windows x64).

Budc 2: Khi cira s6 “Device Driver Installation Wizard” hién ra, cac ban chon
Next dé tiép tuc.

Budc 3: Khi ¢ yéu cau xac nhan cai dit driver, chon “Install”.
23
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Buéc 4: Poi khoang 10 gidy trong luc qua trinh cai dat diénra ...

Budc 5: Qua trinh cai dit dd hoan tat. BAm “Finish” dé thoat.

Device Driver Installation Wizard

e Welcome to the Device Driver
Q\ Installation Wizard!
3

computers devices need in order to work.

To contirwe, chck Next.

T his wizard helps you install the software divers that some

[ Nea> I Cancel |
Lo\
fin £ S CUrEEy 5’
Would you like to install this device software?
Name: Arduino USB Driver
» Publisher: &rduino LLC
V¥ always trust software from "Arduino LLC", Instal &! | Don't Install I
# You should only instal driver software from publishers you trust. Howe can
decide which d ¢ i saf : 17 el
| { I Cancel I
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Device Driver Installation Wizard i

The drivers are now installing. .. @

) v
/ /
- —r

Please wat while the divers nstall. This may take some time to complete.

I

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successiully installed on this computer

You can now connect your device to this computer, If your device
came with instructions, please read them first

Driver Name Status
vV Auduino LLC (wewww.ardut..  Ready to use

Finish Cancel |

Hinh 12.Cdc bwdéc cai dat Driver
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CHUONG III: NOI DUNG PE TAI

1. GIOI THIEU

Dua trén tai liéu tham khao va gido trinh, giang vién huéng dan di tao co
héi cho ban than em nghién ctru vé dé tai. Sau mot khoang thoi gian tim hiéu,
mac du kién thtrc ctia ban than con nhiéu han ché, em di ¢ géng tim hiéu nhiéu
nhat trong kha ning ctia minh, ciing véi d6 em di ung dung céc kién thirc dé lam
ra mé hinh thuc té dé gitp moi nguoi thay duoc thanh qua ctia em. M6 hinh thiét
ké phai dap ung dugc cac yéu cau:

« Hién thi duoc trang thai cua céc xe.

« Mo hinh dat dugc su 6n dinh va tinh chinh xac cao.
« Phu hop véi diéu kién kinh té.

2. TINH TOAN VA THIET KE

2.1. So dd khéi

KHOI
NGUON
KHOI CAM | 4 » | KHOI BIEU KHIEN KHOI HIEN
BIEN (r— TRUNG TAM THI

Hinh 13. So d6 khéi
Khoi diéu khién trung tim: khoi diéu khién trung tdm str dung Arduino
Uno R3 dung dé diéu khién cac thiét bj khac trong hé théng:

- Diéu khién doc dit ligu tir cam bién.
- Truyén dit liéu qua man hinh hién thi cua thiét bi.
- bBiéu khién dong co servo

Khoi cam bién: bao gdm cac cam bién vat can hong ngoai dung dé thu
thap dit liéu vé trang thai xe ¢ ting vi tri dd xe, tir 46 dua tin hiéu vé khoi diéu

khién trung tam.
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Khéi hién thi: Khéi hién thi st dung man hinh Led LCD 20x4 dung dé
hién thi s6 liéu doc duoc tir khdi cam bién va céc thong tin da duoc xu ly cua
khéi diéu khién trung tam.

Khdi ngudn: Khéi ngudn 13 khdi quan trong gitp cung cép dién cho toan
bd hé thdng. Vi vay can tinh toan hop 1y dé khdi ngudn ¢ thé cung cap du dong
va ap dé mach c6 thé hoat dong tbt va on dinh.

3. So d@6 mach

+5V
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B N |d &=
&l =» = =
5| R%% Z g8 [F =
2
IRZEEIII ,
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Hinh 14. So' d6 mach
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3.1.

So dd di day

10
M
12
13
AD

Al

8

E

&

Yin

GND

5V

Chire ndng
R,

TX

Digital If/O
Digital IfO
Digital I/O
Digital /O
Digital 1/O
Digital IfO
Digital I/C
Digital /O
Digital 1/O
Digital IfO
Digital I/C
Digital I/C
Analog input
Analog input
Analog input
Analog input
12C SDA
[2CSCL
Power input

Ground

Power output

K&t ndi dén

Sensor 1
Sensor 2
Sensor 3
Sensor 4
Sensor b
Sensor 8
Motor
RFID_RST
RFID_SDA
RFID_MOSI
RFID_MISO

RFID_SCK

LCD, RFID

LCD, RFID

Hinh 15. So db di day
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3.2. M0 hinh hoan thién

Hinh 16. Mé hinh hoan thién
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3.3. Thuc nghiém

< Khi hé théng dang khong hoat dong hodc dang hoat dong ma bi mat ngudn

dién:

() '8

17. Khi hé thong khong hoat déng
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% Khi khoi dong hé théng, man hinh Icd hién thi:

e

Car Parking Sast

LWl=]l come

S3tEmFPLY

Hinh 18. Man hinh LCD khi khéi dpng hé théng
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K/

¢ Khi hé thong khéi dong lai, can cur vao tin hi€u céc trang thai vi tri do xe

clia cac cam bién S1, S2, S3, S4 dé tinh toan sd vi tri d6 xe dang con tréng.

Hinh 19. Khi hé thong viva khéi dong lai
< Qua trinh khi xe vao bai d6 xe:

- Khi xe dén vi tri cam bién xe vao:

Hinh 20. Xe dén vi tri cam bién xe vio
- Quet thé ID dé ctra mo:
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+ Khi quet sai thé ID: Khi sir dung sai thé: Man hinh s& hién thi “Wrong ID” va
khéng nang thanh chan.

Hinh 21. Khi diing sai thé dé vao bai d6 xe
- Khi quet dung thé ID: Thanh chian nang 1én cho xe vao va hién 1én dong

chtr “Welcome™.

Hinh 22. Trang thdi khi xe 1 di vao hé thong doé xe
- Khi xe vao vi tri dd thi cam bién vi tri chuyén trang thai ctia S1 tir Empty

thanh Fill va s6 vi tri tréng giam 1.

Hawve Slot: ,
S1:Fill S2iEM

SItEmPty Sd:Emi




Hinh 23. Trang thdi khi xe 1 sau khi vao vi tri dé xe S1
Khi bii db xe ddy va néu c6 xe 5 mudn vao dd thi man hinh s& hién thi

“Sorry, parking full”:

Hinh 25.Tinh trang khi c6 xe muén vao khi bii dé xe ddy
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% Quatrinh xe ra ngoai:

- Khi xe 1 dang dimg & cam bién di ra, trang thai S1 chuyén tir Fill sang Empty.

ave Slots
mety

Hinh 26. Trang thdi xe 1 dirng ¢ cira ra
- Sau khi quet thé: Thanh chan nang 1én, man hinh LCD hién 1én “See you

soon”. Sau khi thanh chan ha xuong, s6 vi tri trong dugc cong thém 1.

Hinh 27. Trang thdi khi xe 1 roi di

- Sau khi tat ca xe roi1 di;

Hinh 28. Man hinh hién thi trang thdi khi toan b xe roi di
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CHUONG IV: KET LUAN VA PHUONG HUONG PHAT TRIEN

1. KET LUAN

Sau khi nghién ctru va hoan thanh dé tai, em nhan thdy mé hinh d3 hiéu
qua dugc 80%. Trong thdi gian nghién ctru va thuc hién dé tai, ban than em da
hoc héi va tim hiéu thém duogc nhiéu kién thirc méi cling nhu cung cd lai kién
thire da hoc gitp hoan thanh dé tai nay.

Vi day la dé tai hudng dén viéc gitp cho bii dd xe hoat dong ra vao mot
cach tu hanh nén phai cha trong do 6n dinh va chinh xac dan dén nhiéu khé
khin trong qué trinh 1ap trinh. Pong thoi nho sy hudng dan cia giang vién
hudng dan va céc tai liéu tham khao thi em di giai quyét duoc twong ddi yéu cau
ctia dé tai.

Trong qué trinh thyc hién dé tai vé phan ctng, em da tim hiéu dugc chirc
nang cua cac chan IO cua board Ardruino, két hop véi cac cam bién dé doc gia
tri, st dung chan TX-RX dé giao tiép, ...Viéc két hop cac module nay lai voi
nhau dé lam viéc 6n dinh mat nhiéu thoi gian nhung ciing hoc hoi duoc rat nhiéu
trong qua trinh lam.

Tuy rang san pham di dugc hoan thanh nhung d6i véi ban than em van

nhan thay san pham con nhi€u thiéu sét, can dugc chinh stra va cai tién hon.
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2. HUONG PHAT TRIEN

Mic du dé tai co ban dap ung duoc nhitng yéu cau co ban dit ra tuy nhién
dé san phém hoan thién dugc hon nita thi doi hoi can duge cai tién va nghién
ctru thém.

Va dudi day 1a mot sd hudng phat trién cua dé tai nay:

- Sir dung cac céng nghé méi: Pé ting tinh hiéu qua va tién ich cia bii dd xe
théng minh, cdc cong nghé madi nhu IoT, Al, Machine Learning, Computer
Vision... dang dugc ung dung dé phat trién cac hé thong bai dd xe thong minh.
Céc giai phap nay co thé cung cap thong tin vé viéc dd xe, trong hay ddy, dia chi
xe di dd, thoi gian d6 xe va hd tro cho viéc dinh vi xe, tim kiém chd dd xe
trong, t6i uu hoa 16 trinh va phan bd nguon lyc.

- Xay dung hé thong giam sat thong minh: Mot huéng phat trién khac 1a xay
dung hé théng giam sat thong minh dé dam bao an toan va tinh bao mat ciia hé
théng bai dd xe. Cac hé théng giam sat nay c6 thé s dung cac cam bién va
camera dé phat hién sy ¢b an ninh, giam sat luu lugng xe va cung cap dir lidu

cho cac bén lién quan.
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Phu luc

< Code hé thong:

// Khai bao thu vién SPI.
#include <SPI.h>

// Khai bao thu vién Servo.
#include <Servo.h>

// Khai bao thu vién Wire.
#include <Wire.h>

// Khait bao thu vién LiquidCrystal 12C.
#include <LiquidCrystal_12C.h>
// Khai bao thu vién MFRC522.
#include <MFRC522.h>

GVHD: ThS. Lwu Hoang

// Khoi tao d6i twong LiquidCrystal 12C véi dia chi 12C 1a 0x27, s6 cot 1a 20 va

s6 hang 1a 4.
LiquidCrystal _12C lcd(0x27, 20, 4);
// Khoi tao dbi tuong Servo.

Servo myservo;

// Dinh nghia hang s ir_enter 14 2.
#define ir_enter 2

// Binh nghia hang s6 ir_back 1a 3.
#define ir_back 3

// Dinh nghia hang s6 ir_carl 13 4.
#define ir_carl 4

// Dinh nghia hang s6 ir_car2 13 5.

#define ir_car2 5
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// Dinh nghia hang s6 ir_car3 13 6.
#define ir_car3 6
// Dinh nghia hang sb ir car4 1a 7.
#define ir_card 7
// Dinh nghia hing s RFID RST PIN 13 9.
#define RFID_RST_PIN 9
// Dinh nghia hang s6 RFID_SS_PIN 1a 10.
#define RFID_SS_PIN 10
// Khoi tao d6i twong MFRC522 véi chan SS_PIN 1a RFID SS PIN va

chén RST_PIN la RFID_RST_PIN.
MFRC522 rfid(RFID_SS_PIN, RFID_RST_PIN);
// Khoit tao mang validIDs chitra 4 ID cua thé RFID hop 1€.
String validiDs[4] = {"ADAE5F83", "13CB3417", "239B3E17", "4390B819"};
// Khoi tao bién S1, S2, S3, S4 v6i gi tri ban dau 14 0.
int S1=0, S2=0, S3=0, S4=0;
// Khoi tao bién flagl, flag2 véi gia tri ban dau 14 0.
int flag1=0, flag2=0;
// Khoi tao bién slot v6i gia tri ban dau 14 4.
int slot = 4;
void Read_Sensor(){

// Khéi tao bién S1, S2, S3, S4 va gan gia tri ban dau bang 0.

S1=0, S2=0, S3=0, S4=0;

// Kiém tra trang thai ctia cam bién ir_carl, néu dang nhan duoc tin hiéu thi gan
S1=1.

if(digitalRead(ir_carl) == 0){S1=1;}

// Kiém tra trang thai cia cam bién ir_car2, néu dang nhan duoc tin hi¢u thi gan
S2=1.

if(digitalRead(ir_car2) == 0){S2=1;}
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// Kiém tra trang thai ciia cam bién ir_car3, néu dang nhan dugc tin hi¢u thi gan
S3=1

if(digitalRead(ir_car3) == 0){S3=1;}

// Kiém tra trang thai ciia cam bién ir_car4, néu dang nhan dugc tin hi¢u thi gan
S4=1.

if(digitalRead(ir_card) == 0){S4=1;}
void setup(){

//Khéi tao giao tiép serial véi tbe do truyén 9600 bit/giay.

Serial.begin(9600);

//Khéi tao giao tiép SPI.

SPI.begin();

//Khé1 tao module doc thé RFID.

rfid.PCD_Init();

//Thiét 1ap chan ir_carl 13 input.

pinMode(ir_carl, INPUT);

//Thiét 1ap chan ir_car2 13 input.

pinMode(ir_car2, INPUT);

//Thiét 1ap chan ir_car3 13 input.

pinMode(ir_car3, INPUT);
//Thiét 13p chan ir_car4 1a input.

pinMode(ir_car4, INPUT);

//Thiét 1ap chan ir_enter 1a input.

pinMode(ir_enter, INPUT);

//Thiét 1ap chan ir_back 1a input.

pinMode(ir_back, INPUT);

//Géan chén 8 cho Servo.

myservo.attach(8);

//Dit vi tri ban dau cho Servo 1a 90 do.

myservo.write(90);

// Khéi tao LCD.



Icd.init();

// bat dén nén LCD

Icd.backlight();

/IDi chuyén con tro dén hang 1, cot 0.

Icd.setCursor (0,1);

//In chudi " Car Parking System " trén LCD.

Icd.print(*" Car Parking System *);

//Di chuyén con tro dén hang 2, cot 0.

Icd.setCursor (0,2);

// In chudi " Welcome " trén LCD.

lcd.print(  Welcome ");

//Dung chuong trinh trong 2 gidy.

delay (2000);

//X6a man hinh LCD.

Icd.clear();

//Doc trang thai cac cam bién va luu vao bién tuong tmg.

Read_Sensor();
//Téng s6 xe hién tai trong bai dd xe.

int total = S1+S2+S3+54;

// SO chd tréng con lai trong bai dd xe. slot = slot-total:
void loop(){

//Goi ham Read_Sensor() dé doc trang thai ctia cdc cam bién va cap nhat gia tri
ctia bién S1, S2, S3, S4 tuong mg.

Read_Sensor();

//Pit con trd ciia LCD dén hang 0, cot 0.
Icd.setCursor (0,0);
//: In ra LCD chudi ky tu " Have Slot: " dé hién thi thong tin c6 bao nhiéu chd

d6 xe con trong.

lcd.print(" Have Slot: ");



// In ra LCD s6 luong chd d6 xe tréng dugc luu trong bién slot.

Icd.print(slot);

// In ra LCD chudi ky tu rdong dé tao khoang cach giira thong tin s chd dd xe
trong va trang thai ciia cac cam bién.

lcd.print(" ");

//Dit con tré cia LCD dén hang 1, cot 0.

Icd.setCursor (0,1);

//Kiém tra gia tri bién S1 dé xac dinh trang thai cia cam bién dd xe S1, néu
bang 1 thi hién thi chudi "S1:Fill " dé thé hién cam bién da day, nguoc lai thi
hién thi chudi "S1:Empty".

If(S1==21){lcd.print("S1:Fill *);}

else{lcd.print("S1:Empty");}

//Dit con tro cia LCD dén hang 1, cot 12 dé hién thi thong tin cua cam bién
S2.
Icd.setCursor (12,1);

//Kiém tra gia tri bién S2 dé xé4c dinh trang thai cia cam bién dd xe S2, néu
bang 1 thi hién thi chudi "S2:Fill " dé thé hién cam bién da day, nguoc lai thi
hién thi chudi "S2:Empty".

iIf(S2==1){lcd.print("S2:Fill ");}

else{lcd.print("S2:Empty");}

//Pit con tro ctia LCD dén hang 2, cot 0 dé hién thi thong tin ciia cam bién
S3.
Icd.setCursor (0,2);

//Kiém tra gia tri bién S3 dé xac dinh trang thai ciia cam bién dd xe S3, néu
bang 1 thi hién thi chudi "S3:Fill " dé thé hién cam bién di day, nguoc lai thi
hién thi chudi "S3:Empty".

if(S3==1){lcd.print("S3:Fill ");}
else{lcd.print("S3:Empty");}



//Pat con trd ctia LCD dén hang 2, cot 12 dé hién thi thong tin ciia cam bién
S4.
Icd.setCursor (12,2);
//Kiém tra gia tri bién S4 dé xac dinh trang thai cia cam bién dd xe S3, néu bﬁng
1 thi hién thi chudi "S4:Fill " dé thé hién cam bién da ddy, nguoc lai thi hién thi
chudi "S4:Empty".
if(S4==1){lcd.print("S4:Fill *);}
else{lcd.print("S4:Empty"); }
////// Kiém tra xem c6 thé RFID trong pham vi doc hay khong.
if (! rfid.PICC_IsNewCardPresent() || ! rfid.PICC_ReadCardSerial() ) {
delay(50);
return;
by
/1///Doc 1D cua thé RFID.
String content="";
byte letter;
for (byte i = 0; i <rfid.uid.size; i++) {
content.concat(String(rfid.uid.uidByte[i] < 0x10 ? 0" : "™"));
content.concat(String(rfid.uid.uidByte[i], HEX));
¥
content.toUpperCase();
// Kiém tra xem ID ¢6 nam trong danh sach ID hop 18 hay khong.
bool isValidID = false;
for (inti=0;i1<4;i++) {
if (content == validIDs[i]) {
isValidID = true;
break;

}
}
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/////Hién thi két qua va diéu khién servo.
//Kiém tra néu ID doc dugc tir thé RFID hop 1€, thyuc hién cac 1énh bén trong.
if (isvalidID) {
//Kiém tra néu cam bién IR xe vao bao hiéu dang dugc nhan va bién flagl =0
(dé dam bao thuc hién 1 lﬁn), thuc hién cac 1énh bén trong.

if (digitalRead(ir_enter) ==0 && flagl ==0) {

/// Kiém tra xem con chd dé dau xe hay khong (slot > 0 va slot < 5).
if (slot > 0&&slot<5) {
//Gan gia tri flagl bang 1 dé dam bao khong thuc hién lai 1énh nay néu van
nhén duge tin hi¢u tir cam bién IR xe vao.
flagl = 1;
//Kiém tra xem bién flag2 co bﬁng 0 hay khong, néu c6 thuc hién cac 1énh
bén trong.
if (flag2 ==0) {
//Thiét 1ap vi tri con tré trén man hinh LCD la dong thr 4, cot dau tién
(dong va cot bat dau tir 0).
Icd.setCursor (0,3);
//In chudi ky ty " Welcome " 1én man hinh LCD.
lcd.print("  Welcome ");
//Piéu khién servo quay & goc 180 d6 (md cong vao).
myservo.write(180);
// Giam sb chd dau xe con tréng di 1 don vi.
slot = slot-1;
// Dgi 2 giay.
delay(2000);
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//Gan gia tri flag2 bang 1 dé dam bao khong thuc hién lai 1énh nay néu van
nhan dugce tin hiéu tir cam bién IR Xe vao.
flag2=1,;
by
// Thiét lap vi tri con tro trén man hinh LCD 1a dong thtr 4, cot dau
tién (dong va cot bét dau tir 0).
Icd.setCursor(0, 3);
//X6a chudi ky tu hién tai trén man hinh LCD.
lcd.print(" ");
by
//Néu khong con chd dau xe, thuc hién cac 1énh bén trong.
else {
//Thiét 1ap vi tri con tro trén man hinh LCD la dong tha 4, cot dau tién
(dong va cot bat dau tir 0).
Icd.setCursor(0, 3);
//In chudi ky tu "Sorry, Parking full" 1én man hinh LCD.
Icd.print("Sorry, Parking full");
//Doi 1,5 giay.
delay(1500);
//Thiét 1ap vi tri con trd trén man hinh LCD 13 dong thtr 4, c6t dau tién (dong va
cot bat dau tir 0).
Icd.setCursor(0, 3);
//X6a chudi ky tu hién tai trén man hinh LCD.
lcd.print(" ");
by
//Kiém tra néu cam bién IR xe ra bao hiéu dang duoc nhan va bién flag2 = 0
(d¢ dam béo thuc hién 1 1an), thuc hién céc 1énh bén trong.

if(digitalRead (ir_back) == 0 && flag2==0){

46



//Gan gia tri flag2 bang 1 dé dam bao khéng thuc hién lai 1énh nay néu van
nhan duge tin hiéu tir cam bién IR xe ra.
flag2=1,;
//Kiém tra xem bién flagl c6 bang 0 hay khong, néu c6 thuc hién cac 1énh bén
trong.
if(flag1==0){
//Diéu khién servo quay & goc 180 do.
myservo.write(180);
//Tang s6 chd dau xe con tréng 1én 1 don vi.
slot = slot+1;
//Thiét 1ap vi tri con trd trén méan hinh LCD 1a dong thr 4, cot dau tién (dong
va cot bat dau tir 0).
Icd.setCursor(0, 3);
//Hién thi thong bao "See you soon" trén man hinh LCD.
lcd.print(" See you soon ');
/Dot 2 gidy.
delay(2000);
//Gén gia tri flagl bang 1.
flagl=1;
b
//Thiét 1ap vi tri con tré trén man hinh LCD 1a dong thtr 4, cot dau tién
(dong va cot bét dau tir 0).
Icd.setCursor(0, 3);
//Xoba chubi ky tu hién tai trén man hinh LCD.
Icd.print(" ");
by
//Khi gia tri cua flagl bang 1 va gia tri cua flag2 bang 1 thi thuc hién cac
1€nh bén trong.
if(flagl==1 && flag2==1){
//Poi 2 gidy.



delay (2000);
//Diéu khién servo quay & goc 90 do.
myservo.write(90);
//Géan gia tri flagl bang 0 va gia trj flag2 bang 0.
flag1=0, flag2=0;
//Néu thé RFID khong hop 1é dugc quét, thuc hién cac 1énh bén trong.
else { if ((digitalRead(ir_enter) == 0)||(digitalRead(ir_back) == 0)){
//Thiét 1ap vi tri con trd trén méan hinh LCD 13 dong thr 4, cot dau tién (dong
va cot bat dau tir 0).
Icd.setCursor (0,3);
//In chudi ky ty "Wrong ID" 1én man hinh LCD.
lcd.print("  WrongID "),
/Dot 2 gidy.
delay(2000);
¥
//Thiét 1ap vi tri con tro trén man hinh LCD 1a dong thir 4, cot dau tién (dong
va cOt bit dau tir 0).
Icd.setCursor(0, 3);
//Xba chubi ky tu hién tai trén man hinh LCD.
led.print(" "),
}
//Dgi 1 gidy d¢ bit dau 1 vong 1ip moi.
delay(1000);
by



