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THIET KE MO HINH BAI DO XE THONG MINH

DESIGN OF SMART CAR PARKING MODEL

TOM TAT

Ma hinh bai d0 xe 6 t6 thong minh dugc thiét ké, thi cong hoan toan dua
trén nhimng ky thuat tu dong va yéu cau clia thuc té dét ra. Mo hinh 1a mot thé
thdong nhét giira nhiing kién thic vé diéu khién tu dong va (ng dung thuc té.
Nhitng ndi dung lién quan thuc hién nhu: Lap trinh diéu khién va giam sat hé
thdng ldy xe tu dng, ing dung cdng nghé thé tir RFID va cac cam bién.

Tirkhéa: PLC57-1200, HMI, cdng nghé thé tir RFID.

ABSTRACT

Smart car parking model is designed and constructed completely based on
automatic techniques and requirements of the actual set. The model is a unity
between the knowledge learned about automatic control and their practical
application. The related content is implemented such as: Programming, control
and monitoring of automatic vehicle pickup system, application of RFID
magnetic tag technology and sensors.

Keywords: 57-1200 PLC, HMI, RFID magnetic card technology.
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1.DAT VAN BE

Trong nhiing ndm gan day vdi su phat trién kinh té xa
hoéi cta Viét Nam, lugng phuong tién giao thong da tang
mot cach nhanh chéng. Phuong tién cé nhan tang lén, doi
hoi dién tich dat danh cho bai dé xe cling phai tdng theo.
Tuy nhién, tai cac thanh phé 16n nhu Ha Néi, H6 Chi Minh,
DPa Nang, Can Tho,... viéc dap ting yéu cau quy dat nay ngay
cang té ra khong kha thi do gia tri dat dang tang nhanh va
nhu cau dat cho cac muc dich quan trong khac cing dang
thi€u. Hién nay, tai cac khu vuc trung tam thanh pho 16n, s6
6 t6 phan I6n diing d6 trén via he, long dudng gay can tré
giao théng nhu hinh 1.

Hinh 1. Tinh trang ditng d6 xe trén via heé va long dutng
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V6 Thu Ha", Pang Thi Tuyét Minh, Vii Huy Hién

Dé& gidi quyét van dé chd dé xe trong dé thi, nhiéu nudc
trén thé gidi st dung hé théng nha dé xe nhiéu tang tu
dong, phé bién nhu Nhat Ban, Han Quéc, An Do, Singapore,
Trung Quéc, My va cac nudc Chau Au,.... Tai cac nudc nay da
¢6 nhiéu cong ty cha yéu kinh doanh bai d6 6 t6 nhiéu loai,
trong d6 hé thong d6 nhiéu tang tu ddng dugc sir dung rat
phé bién. Cac cong ty san xuat hé théng db xe tu dong la
cac nha ché tao, khéng truc tiép kinh doanh bai d6 xe ma
chi cung cap va lap dat thiét bi cho céc nha dau tu. Ngoai
ra, con cac hé théng cac cong ty san xudt cac thiét bj phu
trg nhu: hé thong lay vé tu dong doc thé, tra tién tu déng
So vdi cac bai dé xe kiéu truyén théng, nhiing Igi ich cla
mot bai dé xe tu ddong khong chi la nhanh chéng va tién lgi.
Chung ta sé khéng con phai lo 1ang chiéc xe ctia minh bi xé
xat, va dung, tray xudc bdi noi d6 xe dugc cach ly hoan
toan véi bén ngoai.

Hé thong dé xe ty dong la loai thiét bi mang tinh ky
thuat cao, 4p dung hoa hgp cac nguyén ly chung cla hé
théng thang may va hé théng xép d& tu dong va hé théng
luu kho tu dong ma hang héa la 6 t6 va cé dé chinh xac
nhat dinh. Trong hé théng nay xe dugc luu gilt & cac 6
(Block parkings) dudi mat dat hoac trén cao. D€ thuc hién
viéc luu gilr nay hé théng st dung cac thiét bi nang chuyén.
Day la thiét b c6 thé cé chuyén dong theo cac phuong sau:
phuong ngang, phucong ding, phuong chuyén déng xoay
véi d6 chinh xac va an toan cao. Hoat dong cua cac may
nang chuyén dugc diéu khién bgi may tinh. May tinh quan
ly toan bd hoat dong clia hé théng nhu: s6 lugng xe hién
dang gui, s6 cho tréng con lai, trang thai tai cac 6 luu tri,....

* Uu diém cua cdc hé théng bdi d6 xe tu déng:

Tiét kiém dién tich: Hé théng tan dung toan bo thé tich
khéng gian nhé vao khai thac chiéu cao cia khéng gian.
Bang viéc luu gilt xe & d6 cao nhat dinh so véi mat dat, s6
lugng xe ma mét tram giir xe tu ddng cé thé chda gap hang
chuc lan so véi mot bai gilr 6 té thong thudng.

Tiét kiém thai gian: Thay vi khach hang phai tu tim ché
dé xe trong céc bai xe thdng thudng va rat khé khan nhat
tai gio cao diém, vdéi bai gilt xe tu déng thi khachhang chi
can dua 6t6 vao tram dau va nhap liéu 1a c6 thé an tam ra
khai xe va di lamviéc khac, khéng can quan tam vi tri dé xe,
coéng viéc nay do hé thong ddm nhan. Nhu vy thai gian
dugc tiét kiém cho khach hang.

T6i uu viéc sir dung nang lugng: Ching ta khong phai
tén nhién liéu cho viéc di chuyén xe, tim ché trong bai.
Nang lugng hoat déng cho hé théng dugc quan ly bang
may tinh, may tinh c6 thé t8i uu hda ndng luong sitdung.
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Khong 6 nhiém moi truong: Do hé théng hoat déng
hoan toan nha vao dién nang nén khéng cé khi thai trong
qua trinh van hanh hé théng, han ché t6i da 6 nhiém tiéng
on, vi tat ca cac déng co déu st dung dong co dién.

Khéng gay hu hai cho phuong tién: Khdng gay va quét
gilfa cac xe vdi nhau va hé théng ciing hoan toan khéng
gay hu hai cho xe gui vi hé théng hoan toan tudong.

Chi phi hoat dong thap: Do khéng cé cac nhan vién
trong xe, ban vé,... Toan hé théng chi can vai ngudi giam
sat hoat dong, diéu khién do hé théng dugc quén Iy bing
man hinh may tinh theo doi tu xa.

Dé dang bao tri va sta chita: Do hé théng cau tao tiing
phan doc 1ap vai nhau vé mat co khi.

Tinh an toan cao: Kha nang xe bi ldy cap va pha hoai la
hoan toan kho cé thé xdy ra, nhd cac thiét bi cdm bién va
giam sat bang camera.

* Nhu'oc diém cda cdc hé théng bai dé xe tu déng:

Nhiing uu diém clia hé théng gilr xe tu déng da dugc
dé cap théong qua céac gidi phap nha git xe da trinh bay
phia trén. Ngoai nhiing uu diém tich cuc trén thi khi thuc
thi mé hinh ta cling can phai quan tdm dén cac nhuoc diém
ma hé théng gap phai nham dua ra gidi phap khac phuc
hiéu qua nhat. Mot s6 nhugc diém nhu sau:

Can xem xét dén thoi gian lay xe, thoi gian lay xe tuy
thudc vao tung loai héthéng. D4i véi loai hé thong 100 xe
thong thudng thi thai gian ldy xe lau nhat khoang gan 2
phut/xe, nhanh nhat 0,5 phat/xe, binh quan 1,5 phut/xe.
DG vai cac cdng trinh nha &, siéu thi, cac bai xe céng
cong... thi thong thudng ngudi st dung it khi guii xe hodc
lay xe cing mot khoang thai gian nén thai gian lay tra xe
1,5 phut/xe khéngla van d¢, tham chi con nhanh han so véi
bai xe truyén théng. Tuy nhién d6i véi cac cong trinh van
phong, rap hat, hoi nghi... thi viéc moi ngudi 6 at dén gui
xe trong khodng vai phut trugc gid lam viéc, gid khai mac
va 0 at lai xe trong khoang vai phut sau gid tan s& sé gay ra
un tit cuc b va ngudi lai xe phai chd thai gian kha dai dé |ai
xe so vGi bai xe truyén thong. Do d6, véi cac cong trinh cé
dac diém nay, néu mudn I3p dat hé théng tu ddng thi phai
¢6 nhiéu clia ra vao khac nhau vdi nhiéu thang nang dé
gidm thiéu thai gian 1y xe.

Van dé su c6 vé mat dién: Déi véi bai xe théng thudng,
du toa nha mat dién thi van c6 thé lai xe ra khoi bai xe. Tuy
nhién vai hé théng tu déng, khong xe nao c6 thé ra khoi hé
thong khi mat dién. Do d6, may phat dién riéng cho hé
théng phai dugc trang bi.

Vé phong chdy chita chdy: Ngoai viéc tuan thi cac tiéu
chudn phong chéy chiia chay trong xay dung chung cho nha
cao tang va tang ham, can thiét phai 13p dat riéng hé théng
diéu khién bao va chira chay tu dong cho khu vuc dé xe.

Khi xay ra su c6 vé hu hdng thiét bi khi van hanh thi viéc
nhan va tra xe cling bi tam hoan.

Vay ndi dung chinh clia bai bdo la dua ra mot gidi phap
vé xay dung mét quy trinh vé thiét k&, ché tao,lap trinh,
diéu khién va giam sat cho hé théng truyén déng cho mé
hinh bai d6 xe tu dong théng minh [1+5].
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2. PHUONG AN THIET KE CHE TAO HE TRUYEN PONG
CHO MO HINH HE THONG BAI DO XE THONG MINH

2.1. Bai toan céng nghé cho mé hinh hé théng bai d6 xe
thong minh
Buéc 1: Bét aptomat cdp nguén cho mach

Két qua: Trén man hinh diéu khién chon nat &n Run dé
cdp ngudn san sang cho qua trinh lam viéc dan dén den
xanh sang, trén man hinh hién thi hai ché d6 lam viéc 1a ché
d6 Auto va ché dé Manual ta chon ché dé mudn thuc hién.

Budc 2: Chon ché dé diéu khién bdi dé xe théng minh

* Ché dé manual:

Céng vao

Khi &n nat dn 1, ddng co 1 nhan tin hiéu quay nang
barrie [én ma clra cho xe di vao khi gdp sensor 1 thi déng
co diing hoat dong. Khi an nat 4n 2 déng cc 1 nhan tin hiéu
quay ha barrie xuéng déng cta lai khi gdp sensor 2 thi
dong co diing hoat déng.

Céngra

Khi &n nat an 3 dong <o 2 nhan tin hiéu quay nang
barrie [én ma ctra cho xe di ra khi gdp sensor 3 thi dong co
diing hoat déng. Khi dn nuit an 4 dong co 2 nhan tin hiéu
quay ha barrie xuéng dong cla lai khi gap sensor 4 thi
dong co dung hoat déng.

*Ché dé Auto:

Céng vao

Khi an nat nhan gia lap quet thé ULD 1 trén HMI ¢6 tin
hiéu dung ddng ca nhan tin hiéu quay nang barrie 1én khi
gap sensor 1 dong ca dung sau 5s dong ca quay ha barrie
xuéng gap sensor 2 thi ddong co diing hoat déng. Tai thai
diém quet thé vao bd diéu khién doc gia tri thai gian thuc
thai gian vao, méa thé hién thi lén LCD.

Céngra

Khi an ndt nhan gia 1ap quet thé tai ULD 2 trén HMI cé
tin hiéu dung ddng co nhan tin hiéu quay nang barrie 1én
khi gdp sensor 3 dong co dung sau 5s ddng co quay ha
barrie xuéng gap sensor 4 thi dong co diing hoat dong. Tai
thoi diém quet thé ra bo diéu khién doc thai gian thuc tai
thdi diém ra va tinh tién hién thj lén LCD.

Hinh 2. M hinh hé thang bai d6 xe thong minh
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Hé théng bai d6 xe thong minh thém céac chic néng:
Dém s6 lugng xe trong bai, diéu khién giam sat hé théng tur
man hinh HMI; tinh tién gui xe trong thai gian gui xe tai bai
(hinh 2).

2.2. Phuong an lua chon cac thiét bi sit dung trong mé
hinh hé théng bai d6 xe théng minh

2.2.1. Phuong dn lua chon PLC va HMI

*PLC

Dua trén yéu cau bai toan cong nghé, nhom tac gia lua
chon hai PLC Siemens Simatic S7-1200 véi CPU 1214C
DC/DC/DC vdi kich thudc nhod gon chidia mudi bén dau vao
ky thuat s6 24VDC, mudi dau ra ky thuat sé 24VDC, hai dau
vao tuong tu c6 pham vi 0 - 10 VDC. CPU 1214C DC/DC/DC
6 mdt ngudn cung cap 20,4 - 28,8VDC. Kich thudc boé nhg
cho chuong trinh va dir liéu la 50kB. PLC nay c6 moét card
mang véi dau ndi RJ-45 cho phép truyén théng PROFINET
véi PLC théng qua céng nay (hinh 3).

Hinh 3. Simatic S7-1200 véi CPU 1214C DC/DC/DC

*HMI

Dua trén kha nang dap ung yéu cau diéu khién, giam sat
va hién thi théng s6 hé théng va tinh kinh té, nhém tac gia
Iya chon man hinh HMI Samkoon 070HS véi cac déc diém:
c6 cbng Ethernet hé trg két ndi PLC Siemens S7-1200,
Modbus TCP/IP, Man hinh 7 inch 800x480 TFT LCD, hién thi
sac nét véi 262.114 mau, USB Host (hinh 4).

MODULE MM SAMEOON

eo mmo {}[-=

Hinh 4. Hinh &nh module Samkoon 070HS

2.2.2. Phuong dn lua chon Module doc thé RFID, mach
diéu khién

* Module doc thé RFID

Bo thiét bi RFID co ban bao gébm mét ang ten hodc mét
cudn day, mét bd thu phét (di cung véi bd gidi ma) va mot
thé RF. Khi hoat déng, ang-ten RFID sé c6 chic nang phat
tin hiéu radio dé kich hoat thé va doc dir liéu lién quan dén
phuong tién. Ang-ten RFID sé dugc gan trén bo thu phat
hodc b gidi ma. N6 hoat dong nhu mét dau doc/quét tin
hiéu. P& dap ung yéu cau doc thé céng vao khi xe vao va
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doc thé céng ra khi xe ra, nhém tac gia lua chon hai module
RFID dé thuc hién nhiém vu nay (hinh 5).

Hinh 5. B doc thé RFID RC 522

* Mach Arduino

Dé doc ma thé va hién thi ma thé, thai gian thuc lén
LCD tai c6ng vao, doc ma thé va hién thi thai gian thuc,
tinh gia tién va hién thi gia tién tai céng ra, nhém tac gia s
dung hai bé diéu khién Arduino dé thuc hién nhiém vu nay
(hinh 6).

Hinh 6. Mach Arduino
2.2.3. Phuong dn lua chon Déng co dién 1 chiéu

Dé diéu truyén dong cho barie ddng md tai mdi céng vao
ra nhom tac gia st dung dong ca dién 1 chiéu co giam toc.

Hinh 8. Barie cong ra

2.2.4. Phuong dn lua chon Module diéu khién bam
xung PWM

Pé diéu chinh téc d6 dong m& clia barie da phuong
phap bam xung PWM ti b diéu khién PLC S7 1200 tao tin
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hiéu diéu khién va bam xung st dung van ban dan Mosfet
cap diép ap cho hai ddng ca 1 chiéu barrie (hinh 9).

Hinh 9. Hinh anh module bdm xung PWM diing mofet
2.2.5. Phuong dn lua chon niit nhén va céi bdo

DE tao tin hiéu diéu khién trong trudng hgp diéu khién
bang tay, diéu khién tu dong nhom tac gia st dung 6 nut
bam, va 1 coi d& canh béo su ¢é (hinh 10).

Hinh 13. Hinh dnh module barrier

2.2.8. Phuong dn lua chon Module chia mang

P& phuc vu nap chuong trinh cho PLC, man hinh HMI,
nhom tac gia lua chon stia dung module chia mang dé két
né&i cac thiét bi (hinh 14).

Hinh 10. Hinh dnh module niit nhan va coi bdo

2.2.6. Phuong dn lua chon logi bién tré

Pé tao tin hiéu bam xung diéu khién téc do barrie
nhom tac gia sir dung ba bién trd tao tin hiéu vao tuang tu
(hinh 11).

Hinh 14. Hinh &nh module chia mang
2.2.9. Bang diéu khién mé hinh bdi dé xe 6 té

Két hgp cac module thiét bi trén, nhom tac gia xay dung
dugc bang diéu khién mé hinh hé théng bai d6 xe 6 t6 tu
doéng nhu hinh 15.

Hinh 11. Module mé phdng tin hiéu analog

2.2.7. Phuong dn lua chon module tin hiéu dong mé
barie e = = =

Dé diéu khién dong md barrie chinh xac hanh trinh h = !’Q*}f!
nhém tac giad sir dung hai cdm bién ti gi¢i han hanh trinh L Lh oAb ha o am e A s LAl A b 4% A A e 4a
lam viéc ctia mai barie (hinh 12). Véi tin hiéu diéu khién cda Hinh 1?. H|nhjnh bang diéu khién md hinh Ijgthong bai d6 xe 0 to tu dong
cam bién duac bé tri nhu hinh 13. Co cau chap hanh mé hinh bai doé xe 6 t6 nhu hinh 17.
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- Mach cdp ngudén mot chiéu 24V, 12V, 5V (hinh 19).

Hinh 16. Co cdu chdp hanh mo hinh bai d0 xe 6 t6 ty dong
3. XAY DUNG CHUONG TRINH PIEU KHIEN, GIAM SAT e
HE TRUYEN PONG CHO MO HINH HE THONG BAI PO XE \ _ A o
THONG MINH Hinh 19. Hinh dnh nguén module mét chiéu
3.1. So d6 cau tric didu khién | - Mach luc va mach diéu khién nhu hinh 20, 21.
So d6 cau truc diéu khién mo hinh bai dé xe 6 t6 tu TT T T T T TTTT]
déng nhu trong hinh 17. B O O O B | |
anagadad | ||| HE ™
Module doc thé tir Cc thiét bi ngoai vi : — T +
RC 522 ( dén bao, nut bam) HMI i .l
Profinet [34 @ T‘ ;)e @ @ ;- ‘?’ ?,1 Gt ® © L & @ 'éc A;u: \T)- '4; ’/‘ Is%
l EEEEEEEEEES :
Mach Arduino PLC S7 — 1200 < s,::'al:f;
Profinet ’ ’
Module * . o, . o )
thoi M;f‘ule M;_““le Hinh 20. Hinh &nh dau ndi PLC
i:;: xung xung |

Hinh 17. So d6 cau trdc mo hinh béi d6 xe 6 to tu dong
3.2. Xay dung so d6 mach luc mach diéu khié€n cho mé
hinh

- Mach cdp nguén xoay chiéu 220V (hinh 18).

N B

L "i'*“'; e Hinh 21. Hinh anh ngudn cap cho Arduino va bo PWM
N o LR N
Pau néi sa d6 mach diéu khién, mach luc cho mé hinh
b\ b ™\ nhu hinh 22.
X L¥] .
Jie
e e L e L
Hinh 18. Hinh anh module ngudn dién xoay chiéu Hinh 22. M hinh bai d6 xe 6 t
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3.3. Xay dung chuong trinh diéu khién cho bai d6 xe

Luu d6 thuat toan diéu khién téng quat va cac ché do
diéu khién bang tay va tu déng nhu hinh 23 + 25,

| Lam viéc ché d6 Auto |

Dén Auto sang

Lam viéc ché 86 Manual
Pén Manual sang

Hinh 23. Luu d6 thuat toan téng quat

Start_Man mod
Bim nul @J

[anr

‘NI ..u: lmnltualu

B | eirm vio chay thuin
ning harse

/chl..en BRG / Chnhlb! S“

BC 1 cira vao dimg ‘ BC 1 cira vao dimg ‘ ’ BC 2 cira ra dimg ‘ ’ BC2ciaradimg ‘

End_Manmod

Hinh 24. Luu d6 thudt toan ché do diéu khién bang tay

m;mmvao xac ohan Tich tién gin xe. bhien o lén LCD com ra

| Ha barie dimg i vi w3 CB2 |

I I

Hinh 25. Luu d6 thudt todn ché do tu dong

I =z barie Gimg tas vi wi CB4 I
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Bién vao ra cho PLC nhu trong hinh 26.

STY |IMPUT  [TAG N CUTRLT JEAG DUT JTEMP T§ [TAG HIMI_
100 START_PLC a0.0 MOTOR{1]_DC MO,
2[1.1 STOP _PLC 0.1 RELAY DC(1) NGHICH  |M0.d  [STOP HMI
31».2 RCS22{1) ag.2 REALY_DC(1)_THUAN Mo.2 DATA_VAD
4.3 SENSOR_2 |0 |rELaY_pej2) THUAN M3 [DATA RA
/104 SENSOR. 1 lao.a MOTOR{2]_DC Moa  [TaG1
105 RC522(2) [Ehs RELAY DC[2) NGHICH  |MOS  [TAG-2
7.6 SENSOR_4 ag.0 A1 MOE  [TAG-3
a7 SENSOR_3 lasa &1 M10.0 [UGHT fun
9 0s.2 1 [Mi01  |UGHT sToR
10 F.] D1 M20.0 _[LIGHT_BARIER|1) CLOSE
11 as.4 a2 M20.1_ [LIGHT BARRIER(2] CLOSE
12 loss B2 M20.2 [UIGHT BARRIER{1] OPEN
13 lass c2 [M20.3  [UGHT BaRRIER(2) OPEN
14 fg.r |2 M30.0 _ [COUNTER XE VAQ
15| aw1000 FWM_DC(1) M30.1  [COUNTER XE RA
16 Qw1004 PWM_DC(2) MWa0  [HIEN_THI SO_LUONG XE
17, MWS50  [SETRCINT PWM_DC[1]
T |Mw70_ [sETRoiNT Pw_D2i1)

= B
Hinh 26. Hinh anh bang bién trong PLC
Cau hinh thiét bi phan ciing PLC trén TIA Portal: Bat ché
dé PWM/PTO trong cai dat phan cing dé st dung va s
dung hai chan PWM1 va PWM2 dé diéu khién déng cc 1
chiéu, cho phép chic nang PUT/GET dugc hoat dong dé
link véi HMI (hinh 27).

L o Propeaties. [l dnte 1| & Dlagrostics |
| Generat [ wtags | Systomcomtants | T |
wl| + Genenl s
Enable
kb thie peba gerwaier
Project infommation
Mo (05 D1 i
camenann: T|
4 ol
! b
+ Pammetrassigoment
Putse agtiom.
Supral e | P -
Tmesae - -l
" Puden dursion rrmat =
Lphtne | w
it pube dunten. 5100 7 araica . (B
» 1 Al rutrbeee meodibation l g < ple i 7
e S
T Progarties | tlainfo ] fu Disgeestics |0 1
% £ Trwcie the pekie gersssiar
Progect information
Warma) | s 0 3
tommen: =
=
| e g
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gl tpe: P Te]
=
=
e R s it
- 2! céhe e s
f Al [ GPoperties  |Winfo )| % Diagnantics
Genesal | I0wgs | Systomcomtanis | Tets |
Geneal Al - il
Panmeter sssganet
o

Fanmeter ssgament

Aartvare supats
W0 adterzes

Cereamimeanan ond "
System and dock memary
+ b saer
Mulikrgual supgrt
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Hinh 27. Bét céc chic nang cho PLC
3.4. Chuong trinh diéu khién st dung PLC S7 200

- Khéi tao nguén dién cho ca hé théng va cac chiic nang
& hai ché d6 auto va bang tay kém dén bao hiéu:
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Dém s6 lugng xe trong bai xe:
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Tuong tu véi chuang trinh cho céng ra:
- Network 5:
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|—<T"— 3.5. Chuong trinh diéu khién st dung arduino
i B TBARER UL - Luu d6 thut toan Slave (Arduino cng vao) nhu hinh

'l

P t 28.
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Hinh 28. Thuat todn diéu khién Arduino cong vao
Khi c6 thé UID dugc nhap, Slave sé tién hanh doc ma
UID nay va hién thi né lén LCD, kiém tra ma UID nay cé
dung hay khéng. Néu dung, Slave guii ma UID nay sang cho
Master (muc dich cho master biét thai gian vao ctia ma UID
nay va tién hanh md cla barrier, sau 1 khoang thaoi gian
nhat dinh thi cta lai dong lai. Néu thé sai thi coi bao dong
sé kéu va tat sau mot khoang thai gian.
- Luu @6 thuat toan Master (Arduino bén céng ra) nhu
hinh 29.
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Hinh 29. Thuat toan diéu khién Arduino cong ra

Master luén doc tin hiéu Slave gui vé, dé luu thai gian
mdi khi c6 mét thé UID ding bén Slave dugc nhap. Mbi thé
UID dung sé dugc luu thai gian vao nhiing 6 nhé riéng biét.
Khi c6 thé UID dugc nhap, Master (Arduino bén céng ra) sé
tién hanh doc ma UID nay va hién thi n6 lén LCD, kiém tra
ma UID nay c6 dung hay khong. Néu dung thi sé luu thoi
gian ra cta UID nay va tién hanh tinh thai gian UID nay da

Website: https://tapchikhcn.haui.edu.vn

gUi xe tai bai, thoi gian glfi = (thdi gian ra - thoi gian vao) *
gia tién (5.000d/10p), trudng hgp thai gian gui nho hon 5
phut tinh 0 déng. Tiép theo sé hién thi s6 tién UID nay phai
trd lén LCD, khi UID nay tra tién xong sé tién hanh ma clra
va sau mot khoang thai gian clia sé déng lai. Néu sai thi thi
coi bao dong sé kéu va tat sau mot khodng thaoi gian.
3.6. Chay thuc nghiém mé hinh bai dé xe 6 té

- Quet thé xe vao c6ng vao hién thi ma thé, nang barie

c6ng vao cho xe vao bai (hinh 30).

Hinh 30. Quet thé xe vao cong vao
- Xe vao bai, PLC d&m s6 xe (hinh 31).

Network 8:
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Hinh 31. Dém s xe trong bai
- Hién thi s6 lugng xe [én man hinh gidm sat HMI (hinh 32).

Hinh 32. Hién thi s& lugng xe tron bai &én HMI
- Quet thé ra, hién thi thsi gian vao ra bai, tinh tién phi
gui xe (hinh 33).
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Hinh 33. Hién thi thai gian thuc va gid tién g xe tai clia ra
- Chuong trinh diéu khién nang barie c6ng ra nhu hinh
34.
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Hinh 34. Chuang trinh runtime diéu khién nang barie c8ng ra trén TIA Portal
4. KET LUAN

Thiét k& hé théng bai d xe 6 t6 théng minh 1a mét mé
hinh thuc té€. Phan quan trong clia nghién ctdu la thiét ké
dugc mo hinh bai gilt xe 6 t6 gilt va lay xe mot cach tu
doéng co6 sit dung hé théng bdo mat bang thé tu. Nghién
clu da st dung dugc nhiing tinh ndng cda Arduino cling
nhu cac thiét bi, phuong phap truyén gui di liéu, giao tiép
giam sat hoat déng clia bai git xe tu dong bang HMI....
Viéc ing dung két qua nghién ctru vao thuc té 1a rat can
thiét déi véi tinh hinh thuc té hién nay clia nudc ta tai cac
thanh phé I6n. M6 hinh thiét k& van con mét s6 han ché
nhu: Phan thanh toan tién chua dugc tu dong héa, huéng
giai quyét la thanh toan tién qua mang hay thé ATM, ngoai
ra con cé thé thanh toan hang thang hoic theo quy. Vé ky
thuat con han ché tinh nang bao vé xe.
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