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TOM TAT

Ngay nay, viéc ddm bao an ninh va quén ly giao thong tai cac khu vuc nhu bai dd
xe, cong vao khu cdng nghiép, khu dan cw, va co sé cong cong trd nén thiét yéu.
Barrier ty déng, voi kha nang tw ddng hoa va tich hop cong nghé tién tién, da néi
1én nhue mot giai phap t6i wu dé€ ki€ém soat ra vao, giam thiéu rui ro xam nhép trai
phép va nang cao hiéu qua quan ly. Barrier tw dong duoc trang bi hé thdng nhan
dang bién s& xe va cac cam bién hién dai, cho phép xac dinh va luu trit thong tin vé
phuong tién ra vao, tao diéu kién thuan 1¢i cho viéc quan ly danh sach phuong tién
hop 1é. Tai Truong DPai hoc Quang Nam, nhu cau ché tao Barrier ty dong la cdp thiét
dé€ cai thién qua trinh ra vao cta can bg vién chitc va nang cao an ninh khu vuc, gop
phén ting cuong uy tin va sy chuyén nghiép cta truong. Do d6, nghién ctru, thiét

ké va ché tao Barrier tu dong 1la mot dé tai co gia tri thuc tién cao.

Tt khéa: An ninh; Quan 1y giao thong; Nhan dang bién s§ xe; Rao chén tu dong;

Truong Pai hoc Quang Nam.

1. MO PAU

Trong thé€ gidi hién dai ngay nay, nhu cau vé an ninh va quan ly giao thong ngay
cang tré nén quan trong. Cac khu virc nhw bai do xe, cong vao khu cong nghiép, khu
dan cw, va cac co sé cong cong khac can cd cac bién phap kiém soét ra vao hiéu qua.
Barrier ti ddng, v6i kha nang tw dong hoa va tich hgp cong nghé tién tién, da tré thanh
mot giadi phap toi vu.

Tai cac bénh vién, treong hoc, co quan hanh chinh, toa nha cao 8¢, khu d6 thi,
khu xay dung, khu cong nghiép... hang ngay sé c6 hang nghin luot phwrong tién ra vao
cac khu vuc nay. ..., Barrier ty dong la phuong tién dau tién gitip nhan vién bao vé kiém
tra cac phurong tién giao thong ra vao hang ngay.
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Barrier ty dong gitp ki€ém soat chdt ché viéc ra vao khu vuc bao vé. Véi hé thong
nhéan dang bién s0 xe va cac cam bién tién tién, Barrier ¢ kha nang xac dinh va luu triv
thong tin vé cac phuong tién dugce phép vao khu vuc. Diéu nay giam thiéu t6i da rai ro
xam nhap trai phép, dong thoi tao diéu kién thuan lgi cho viéc quan ly danh sach cac
phuong tién hop 1é.

Barrier tu dong loai bo hoan toan su can thiét phai c6 nhan vién diéu khién thu
cong, tir d6 giam thiéu chi phi lao dong va thoi gian cho doi cua phuong tién. Nguoi
dung chi can quét thé, sit dung ma QR, hodc nhan dién bién s xe d€ vao khu vuc, gitup
téng tdc d6 xtt Iy va giam Uun tac giao thong.

Barrier tu dong c6 thé dé dang tich hop véi cac hé thong quan ly khac nhu hé
thong thanh toan tu dong, hé thong giam sat video, va cac phan mém quan ly bai dd xe.
Dbiéu nay khong chi gitip nang cao hiéu qua quan ly ma con tao ra mot hé sinh théi dong
bd, tang cuong kha ndng giam sat va kiém soat tir xa.

Viéc st dung Barrier ti dong giup nang cao chat lwong dich vu tai cac khu vuc
cong cdng va tw nhan. Khach hang va nguoi sit dung sé 6 trai nghiém tot hon voi sw
tién loi va an toan ma Barrier ty dong mang lai. Biéu nay gop phéan tang cuong uy tin
va sit chuyén nghiép ctia cac co s¢ quan ly [1].

Tai Treong Pai hoc Quang Nam, ctta chinh ra vao cta Truong hién nay kha nang
né va bat tién khi van hanh. S6 lwgng xe 6 t6 ctia can bd vién chirc nha truong khé nhiéu,
mdi luot xe ra vao cong déu phai c6 bao vé thuc hién viéc dong md cira mot cach thu
cong (mac du ctra dugc trang bi hé thong diéu khién chuyén dong trén thanh ray). Vi
vay, can thiét phai ché tao mot Barrier c6 thé nhan dién xe ctia can bd vién chirc trong
truong va dong mo ctra tw dong khi xe di qua, giam sat dong md doi voi cac xe bén ngoai
treong dén lién hé cong viéc.

Xuat phat tir cac ly do trén, budc dau ching toi tién hanh nghién ctru, thiét ké va
ch€ tao thiét bi Barrier déng mo ty dong.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén ly hoat dong cta Barrier

Barrier hoat dong dwa trén nguyén ly ctia hé thong co dién t, bao gdm cac thanh
phan chinh nhu motor dién, hé thong diéu khién, cam bién va co cau co khi. Khi nhan
tin hiéu tir hé thong diéu khién, motor sé quay va thong qua co ciu truyén dong, nang
hodc ha thanh Barrier. Quy trinh hoat dong cta Barrier duoc thé hién nhw trén Hinh 1.

* Xdc thuc thé RFID
- Khi mot phuwong tién téi gan Barrier, thé RFID dugc dua vao pham vi quét cua
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dau doc RFID.

- Dau doc RFID quét thé va truyén ma ID ctia thé dén bo mach diéu khién.

* Xur 1y dir liéu

- Bo mach diéu khién nhan ma ID tit dau doc RFID va kiém tra tinh hop 1€ ctia
ma ID nay bang cach so sanh véi danh sach cac ma ID dwoc luu triv trong bd nhé.

- Néu ma ID hop 1§, bo mach diéu khién sé kich hoat 1énh m¢& Barrier. Néu ma ID
khong hop 1€, Barrier sé khong mo.

* Piéu khién Barrier
- Bo mach diéu khién gui tin hiéu diéu khién téi Barrier tuw dong d€ mo hodc dong
thanh chan.

- Barrier m¢& d€ cho phép phuong tién qua lai va sau mot khoang thoi gian dinh
trudc, Barrier sé tu dong dong lai d€ dam bao an ninh.
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dinh truoc

Hinh 1. Quy trinh hoat dong ctia Barrier.
2.2.Cac linh kién ché tao Barrier

2.2.1. CAm bién siéu Am UltraSonic HY-SRF05

Cam bién siéu am UltraSonic HY-SRF05 dugc str dung d€ nhan biét khoang cach
tte vat thé dén cam bién nho soéng siéu am, cam bién cd thoi gian phan hoi nhanh, do
chinh xac cao, pht hop cho cdc ttng dung phat hién vat can, do khoang cach béng song

siéu am.

Cam bién siéu am UltraSonic HY-SRF05 c6 hai cach str dung la str dung cap chan
Echo/Trigger hodc chi stt dung 1 chan Out d€ phat va nhéan tin hiéu, cam bién duoc st

dung pho bién véi vo s6 bo thu vién va Code mau véi Arduino [2, 3].
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Hinh 2. Cam bién siéu am UltraSonic HY-SRFO05 [2].
2.2.2. Mach doc ghi IC RFID

Mach Doc Ghi IC RFID RC522 hoat dong véi tan s6 13.56MHz khong tiép xuc,
duoc thiét ké boi NXP str dung chip tiéu thu dién ndng thap va kich thudc nhoé gon, la
su lira chon tOt nhat trong s phat trién cac tng dung thong minh nhu may do va thiét
bi cam tay di dong...

Mo-dun nay ¢ thé 1ap truc tiép trong cac thiét bi cAm tay dé san xuat hang loat.
Mo6-dun st dung ngudn dién 3.3V va c6 th€ giao ti€p triec ti€p véi bat ky bo mach CPU
nao bang cach két ndi thong qua giao tiép SPI, khoang cach doc tdt [4, 5].

Hinh 3. Mach Doc Ghi IC RFID RC522 [4].
2.2.3. Thé RFID

Thé S50 Mifarel 13.56MHz dung d€ doc/ghi dix liéu véi téc do rat cao. Thé duoc
tng dung trong nhiéu linh virc nhu bao mat, nha thong minh, chdm cong, gii xe thong
minh, v.v... Thé twong thich véi module RFID RC522 13.56MHz va cac module twong tu
[6].

Hinh 4. Thé S50 Mifarel 13.56MHz [6].
2.2.4. Arduino Nano
Arduino Nano 1a mot bang vi diéu khién nho gon, hoan chinh va than thién véi

bang mach. Véi kich thude siéu nho, chi tir 4,5 cm dén 1,8 cm, Arduino Nano trong luong
khoang 7 gram.

Arduino Nano c¢é chitc nang twong tu nhw Arduino Duemilanove, nhung véi
mot dang khac. Bo mach Nano dwoc tich hop sén véi vi diéu khién ATmega328P, giong
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nhw Arduino UNO. Sy khac biét chinh gitta ching la bo mach UNO duoc trinh bay ¢
dang PDIP v6i 30 chan va Nano cd san trong TQFP vi 32 chan. Arduino Nano cung cap
8 cong Analog-to-Digital Converter, trong khi UNO chi c¢6 6 cdng. Thay vi stt dung giac
c&m ngudn DC, Nano st dung cong mini-USB cho lap trinh va giam sat néi tiép. Mot
tinh nang hap dan ctia Nano 1a né tu d6ng chon ngudn dién manh nhat va khong chap
nhéan nguon dién khoéng hop 1€ [7, 8].

Digital Pins.
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— Power Indicator (Blue)

50 013,003

Analog Input Pins 5V RSTGNDVIN
(A0-A7)

Hinh 5. Céac chan ctia Arduino Nano [7].
2.2.5.Nguon Adapter 5V 3A
Nguon adapter 5V 3A thich hop cho TV, man hinh may tinh, may ghi am, CD,

bd 1ap, b dam, may vi tinh, dan dién ti, TV mini, 6 ciing di dong 2,5 inch, DVD di dong,
..[9].

Hinh 6. Ngu6n adapter 5V 3A [9].

2.2.6. bong co servo

MG995 la dong co servo phd bién vi dat hiéu suat va gia thanh ré. Pong co duoc
stt dung trong nhiéu ting dung cht yéu la robot va may bay khong nguoi lai [10].

Hinh 7. Pong co servo MG995 [10].
2.3. Ché tao Barrier va thuc nghiém

2.3.1. So d6 thuat toan

Chuong trinh diéu khién hoat dong ctia Barrier duoc thiét 1ap dua trén so do
thuat toan sau:
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Hinh 8. So d6 thuét toan.
2.3.2. So d6 chan két noi

So d6 chan két ndi cac linh kién duoc thé hién trén Hinh 9.

fritzing

Hinh 9. So d6 chan két noi.
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2.3.3. So d6 thiét bi tong quat
So do6 thiét bi tong quat dugc thé hién nhu trén Hinh 10. Cu thé nhu sau:

- Cong vao va cdng ra: Hai cam bién siéu am dwoc dit 6 cong vao va cong ra. Cac
cam bién nay cé chitc ndng phat hién sy hién dién ctia xe hodc nguoi ¢ vi tri cong vao
hodc cong ra d€ kich hoat hé thong diéu khién thanh chan.

- Dau doc thé RFID (Cong vao va cdng ra): Ca hai cdng vao va ra déu cd dau doc
thé RFID. Cac dau doc nay cho phép nguoi dung quet thé d€ mo Barrier.

- Motor Barrier (Cong vao va cdng ra): Mbi cdng c6 mot dong co d€ diéu khién
thanh chén (Barrier) di chuyén 1én xudng khi dugc kich hoat.

- B§ diéu khién trung tam (Arduino Nano): B6 diéu khién trung tam duwoc két néi
véi cam bién, dau doc thé, va motor Barrier. By diéu khién nay c6 vai tro diéu hanh toan
bd hé thdng, bao gom xtr ly di liéu tir cam bién va dau doc thé, sau d6 ra 1énh cho dong
co hoat dong (nang hodc ha Barrier).

- Nguo6n dién: Hé thong nay duoc cdp nguodn tir mot nguodn dién trung tam dé
cung cap nang luong cho céc thiét bi hoat dong lién tuc.

- Hé thong diéu khién trén may tinh: Hé thong dwoc két ndi voi may tinh, trén
dd ¢ giao dién diéu khién phan mém. Giao dién nay bao gdm cac thong tin vé trang thai
hé thong (nhu trang théi Barrier, thé ra vao, sd xe, ho va tén, sd dién thoai, tra ctru lich

stt phuong tién qua lai, ...).

CAM BIEN
KHOANG CACH
cdnG Ra

CAM BIEN
KHOANG CACH
EENG VAD

B DIEU KHIEN TRUNG TAM

DAY DGE THE

DAY DRC THE CONG RA
chNG VAQ

Motor barrie
Mot barn dingimi céng RA
dingime céng vio

PHAN MEM DIEU KHIEN TREN MAY TINH

Hinh 10. So d thiét bi tong quat.
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3. KET QUA VA THAO LUAN

3.1. San pham Barrier hoan thién

Hinh 11. San pham Barrier.

Barrier duwogc lép dat hoan thién nhu trén Hinh 11. Thiét k& Barrier c6 dang hop
chit nhat dtng bén trong chita bd mdy diéu khién van hanh ctia Barrier, hai thanh chan
(lam t&r nhua hodc kim loai nhe) ¢d thé di chuyén 1én xudng d€ ngan hodc cho phép
phuong tién ra vao. Thiét bi duoc két ndi voi mot bg ngudn cung cap dién cho hé thong
hoat dong.

3.2. Van hanh Barrier

Khi dua thé RFID vao pham vi quét cia dau doc RFID, néu ma ID hop 1§, bo
mach diéu khién sé kich hoat 1énh mo Barrier cho phép phuong tién qua lai va tw dong
lai sau mét khoang thoi gian dinh trude (thoi gian nay ¢d thé thay d6i), thong tin ra vao
duoc hién thi trén phan mém diéu khién két néi véi may tinh nhu Hinh 12, gom Thoi
gian phuong tién ra vao, Ho va tén, S6 dién thoai, Bién so xe. Trong trueong hop xe chua
di chuyén qua thi cam bién sé phat hién va thanh chén sé chira ha xudng cho dén khi xe
di qua (Hinh 12).

Hinh 12. Barrier chua ha xudng khi cdm bién phét hién xe van chua di chuyén qua.
Néu ma ID khong hop 1€, Barrier sé khong mo, hoac khach ¢é nhu cau dén lién
hé cong viéc can trao doi véi bao vé dé€ dugc cap quyén ra vao. Trén giao dién phan mém
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0 hai nut diéu khién “Mé Barrier vao” va “Mo Barrier ra” cho phép bao vé c6 thé nhan
nut mo Barrier truec ti€p.

Ngoai ra, trén giao dién phan mém con c6 nut diéu khién Tra lich st cho phép
xem lai cac phuong tién da ra vao (Hinh 13).

B A

HE THONG BARIE Lich St Ra Vao
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o { @ D KETNG: : e e s e
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HO VA TEN 10:01 AM 10113/ NGUYEN THI A vio

10:01 AM 10/13 NGUYEN THI A vio

RA NGUYEN THI A 1002 AM 1013 NGUYEN THI A

10:02 AM I NGUYEN THI A

1
2
12
123
12
12
12
12
2
12
12
12
12
123,
2
12
123
2

50 DIEN THOAL: 10:02 AM 1013 NGUYEN THI A VA0

10:02 AM 10/1) NGUYEN THI A RA

1232142 10:02 AM 10113 NGUYEN THI A vio

10:02 AM 10/132024  NGUYEN THIA VAo

BIEN S0 XE: 10:02 AM 10/132024 NGUYEN THI A RA

10:02 AM 10/1% NGUYEN THI A RA

e | | . — 1232 1 3 1002 AM 107132024 NGUYEN THI A VA0

10:02 AM 107132024 NGUYEN THI A

Hinh 13. Phan mém hién thi thong tin phuwong tién ra vao.
* Uu diém cua hé thong:

- T ddng hoa cao: Stt dung cam bién va dau doc thé gitip tu dong hda qua trinh
kiém soat ra/vao, khong can sy can thié€p truec ti€p tir con nguoi.

- Bao mat: Bau doc thé RFID giup tang cuong tinh bao mat, chi nhitng ddi tuong
6 thé hop 1€ méi cé thé ra/vao.

- Phan mém gidm sét: Viéc tich hop phan mém trén may tinh gitip quan ly dé
dang theo doi va can thiép néu cd su cd.

* Nhuoc diém cua hé thong:

Phu thudc vao két néi va nguon dién: Hé thong hoan toan phu thudc vao ngudn
dién va két n6i véi may tinh. Néu xay ra mat dién hodc su cd phan cting, hé thong khong
hoat dong.

4. KET LUAN

Viéc nghién ctru va trién khai hé thong Barrier tw ddng la mét budc tién quan
trong trong viéc nang cao an ninh va hiéu qua quan ly giao thong tai cac co so nhu bénh
vién, truong hoc, khu cong nghiép, va nhiéu dia diém cong cong khac. Barrier tw dong
khong chi giap tang cuong kha nang kiém soat va giam sat phuong tién ra vao ma con
giam thiéu thoi gian cho doi va chi phi lao dong thong qua viéc tu dong hoa quy trinh.
Ddc biét, sy tich hop véi cac cong nghé tién tién nhu RFID, cam bién siéu am, va cac hé
thong quan ly khac, Barrier ty ddng mang dén mét giai phap dong bd va hiéu qua, gop
phéan nang cao chat lugng dich vu va su chuyén nghiép ctia cac co s¢ quan ly.
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Thiét bi nay c6 thé duoc ting dung trong giang day sinh vién chuyén nganh vat

ly, dién tr. Hon nita, viéc chuyén giao iing dung hé thong Barrier tu dong thanh cong

tai Truong Pai hoc Quang Nam sé gitp cai thién dang ké quy trinh kiém soat ra vao,

dam bao an toan, dong thoi tao diéu kién thuan loi cho ca can bo vién chirc va khach dén

lién hé cong viéc. Voi kha ndng nhan dién phuong tién va diéu khién ty dong, hé thong

nay sé thay thé quy trinh thu cong hién tai, tang ceong hiéu qua van hanh va mang lai

trai nghiém t6t hon cho nguoi stt dung.
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ABSTRACT

Today, ensuring security and managing traffic in areas such as parking lots,
industrial zone entrances, residential areas, and public facilities has become
essential. With the automation capabilities and integration of advanced technology,
automatic Barriers have emerged as an optimal solution for controlling access,
minimizing the risk of unauthorized entry, and enhancing management efficiency.
Automatic Barriers are equipped with license plate recognition systems and
advanced sensors, enabling the identification and storage of information about
incoming and outgoing vehicles, thereby facilitating the management of authorized
vehicle lists. At Quang Nam University, the need to develop automatic Barriers is
crucial to improving staff members' entry and exit process and enhancing area
security, thereby contributing to the institution's reputation and professionalism.
Therefore, the research, design, and development of automatic Barriers is a topic of

high practical value.

Keywords: Automatic Barriers; Security; Traffic management; License plate

recognition; Quang Nam University.
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Hién 1a Gidm ddc, Cong ty nghién ctru va phat trién IC TAM KY.
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