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Nghién ciru va Thiét ké bai d6 xe thong minh ng dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phén Viét Chao,
Ha Noi

TOM TAT

Tén d¢é tai: Nghién ctru va Thiét ké bai d6 xe thong minh tng dung tai Du 4n Danang Times
Square cua Cong ty c¢6 phan Vi¢t Chao, Ha Noi.

Sinh vién thyc hién: H6 Nguyén Quéc Hiéu (105200405)
Poan Vinh Quang (105200423)
Loép: 20TDHCLC2

Dé tai tap trung nghién ctru va thiét ké hé théng bai d xe thong minh nhim
t6i wu hoa khong gian do xe, nang cao hiéu qua khai thac tang ham cua du an
Times Square Da Nang Hé thong dugc g dung cong ngh¢ ty dong hoa trong
viéc phan loai, sap xép va van hanh xe ra vao, két hop phan mém quan 1y, cam
bién, hé diéu khién va co khi chinh x4c.

Giai phap thiét ké da trén céc tai ligu k¥ thudt cua Cong ty Viét Chao va hé thong
dd xe co khi PSH ctia Cong ty XIZI, dam bao phu hop vai dién tich, két cau cong
trinh, dap Gmg cac yéu cau vé an toan, van hanh va thim my.
Muc tiéu:

« Tbi vu dién tich dd xe tang ham.

« Giam thiéu thoi gian ra/vao xe.

« Phan loai xe ra vao

« Nhan dién bién s xe nhanh chéng

o bDPéam bdo an toan trong van hanh.
Ung dung cong nghé hién dai, phu hop tiéu chuan ki thuit.

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Noi
DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAI HOC BACH KHOA Doc 1ap - Tu do - Hanh phiic
KHOA PIEN
NHIEM VU PO AN TOT NGHIEP
TT Ho tén sinh vién Sb the SV Lop Nganh
1 | HO Nguyén Qudc Hiéu | 105200405 | 20TDHCLC2 | Ki thuat diéu khién va tu
dong hoa
2 | Poan Vinh Quang 105200423 | 20TDHCLC?2 | Ki thuan diéu khién va tu
dong hoa

1. Tén dé tai do an:

Nghién ctru va thiét ké bai d6 xe thong minh tng dung tai du 4n Times Square Pa
Néng ctia Cong ty C6 phan Viét Chao
2. Pé tai thuje dién: TAC6 ky két thoa thudn sé hitu tri tué doi véi két qua thuwc hién
3. Cdc s6 liéu va dir lidu ban dau:

Duya trén hé thong dd xe co khi PSH ctia cong ty XIZI (bao gom thong s6 k¥ thuat, ban
v& thiét ké, nguyén 1y hoat dong) va cac tai liéu k¥ thuat, tiéu chuan thiét ké, yéu cau ky
thuat do cong ty C6 phan Viét Chao cung cap phuc vu du an Times Square Pa Nang.

- Ban v& kién tric: Tang ham CT3-CT7 Times Square Da Ning

- Dién tich cong trinh: Tang 1: 1100 m?, Tang 2: 1100 m?
4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién No6i dung

1 | HO Nguyén Quéc Hiéu | - Phan tich tong quan dé tai, gidi thiéu hé thong

PSH, Iua chon ph in thiét ké, tinh toan két
2 Doéln VTl’lh Quang S , uac an IIOHg an 1€ C, lin oan Ke
cau co khi.

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

- Thiét ké so dd nguyén 1y diéu khién, tinh toan
diéu khién tu dong hoa, dé xuét giai phap phan

mém dicu khién, giao dién.

b. Phan riéng:

TT Ho tén sinh vién No6i dung

1 | HO Nguyén Qudc Hiéu | - Tinh toan két cAu co khi hé théng dd xe (khung
thép, san d&, truyén dong)

- Tinh toan tai trong, sttc chira va b6 tri mat béng hé
théng.

- Pé xuat giai phap an toan co khi va thiét bi nang ha

2 | boan Vinh Quang - Thiét ké giao dién phan mém quan 1y (giao dién

nguoi - may)
- Thiét ké mo hinh AI xir 1y anh

- Xay dung phan mém bai dd xe théng minh

5. Cdc ban vé, dé thi:
a. Phdn chung:

TT Ho tén sinh vién No6i dung

1 | HO Nguyén Quéc Hiéu | - Ban vé& téng thé hé thong bai dd xe thong minh.

2 | boan Vinh Quang - Ban v& mit bang bb tri hé théng trong khong gian
thuc té (ting ham)

- Ban v¢€ hé thong chi dan va bao cho trong

- Ban v¢€ hé thong cap ngudn cho bai do xe

b. Phan riéng:

TT Ho tén sinh vién Noi dung

1 | H6 Nguyén Quoc Hiéu | - Ban v€ chi tiét két cau khung, san dg, co cau truyén

dong.

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Ngi

- Ban v& phén b6 khong gian xe

- Ban v& h¢ thong phan loai xe

2 | Poan Vinh Quang

- So db téng thé phan mém

- M6 hinh phan 16p

6. Ho tén nguwoi hudng dan:

Phan/ Néi dung:

TS. Nguyén Qudc Pinh

Kiém tra tién d6 cua do an

Ki su Nguyén Pong Tricu

Quy trinh hé thong dd xe co khi va céac
thiét bi

Ki su Huynh Véan Huy

Quy trinh hé thong dd xe co khi va céac
thiét bi

7. Ngay giao nhiém vu do an:

8. Ngay hoan thanh dé dan:

6/3/2025
26/6/2025

Pa Ning, ngay  thdang 6 nam 2025

Truwéng Bo mon Tw dong hoa Nguwoi hwéng dan

TS. Giap Quang Huy

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh

Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

DAI HOC PA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc 1ap - Tu do - Hanh phiic
KHOA DIEN

PHIEU KIEM SOAT TIEN PO LAM PO AN TOT NGHIEP

Ho tén sinh vién: HO6 Nguyén Qudc Hiéu (105200405)
Poan Vinh Quang (105200423)

Tén dé tai DATN: Nghién ctru va thiét ké bii dd xe thong minh tmg dung tai du 4n Times Square

Pa Ning ciia Cong ty Co phan Viét Chao

Ho tén ngudi HD: TS. Nguyén Quéc Pinh Pon vi: Khoa Dién
. Khoi lwong GVHD
Tuan| Ngay ]
da thue hién (%) tiép tuc thue hién (%) ky tén
Nhan dé tai va nghién ctru co ban [Nghién ciru tai liéu, phén tich
1 6/3  |vé dé tai (10%) yéu cau, xay dung hudng
thiét ké

Phan tich h¢ thong, l4p so d6 khoi [Thiét ké so bo co khi, dién

2 10/3 .
hé thong co khi (20%)
Duyét 1an 1: Danh gia khéi lugng hoan thanh % :
3 18/3
Pugc tiép tuc lam DATN (1 Khong tiép tuc thyc hién DATN []
Chi tiét thiét bi co khi va cach lap | B4 sung ban v, chitc ning
4| 243 Idat (30%) cdc thiét bi
Duyét 1an 2: Danh gi4 khéi lugng hoan thanh % :
5 2/4
Puoc tiép tuc lam PATN 1 Khong tiép tuc thuc hién DATN [
\'%
Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh

Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Nji
Nghién ctru hé théng dién vata  |[Hoan thién ban v& dién, dau
6 7/4  |diéu khién ctia hé thong cokhi  |ni
(40%)
7 14/4 Mo phong phan ctng phan loai xe [Hoan thién mé phong
(55%)
Duyét 1an 3: Danh gia khéi luong hoan thanh % :
8 21/4 ) )
Pugc tiep tuc lam DATN [0 Khong ti€p tuc thyc hién DPATN [
Thiét ké phan mém nhan dién bién|Hoan thién phan mém, kiém
9 28/4 z .
s0 xe Al (70%) tra logic
Thiét ké giao dién phan mém bii [Hoan thién giao dién, kiém
10 5/5 x . . X
do xe thong minh (80%) tra 101
Duyét 1an 4: Danh gia khoi luong hoan thanh % :
11 15/5 ) )
Pugc tiep tuc lam DATN [ Khong ti€p tuc thuc hién DPATN [
Viét bao cdo va kiém tra lai toan |Chuén bi bao vé PATN
12 1/6 A 1A A
bd phan mém (95%)
13 2476 Bao vé BATN, hoan thanh nhiém
vu

Vi

Sinh vién thuc hién: H6 Nguyén Qudc Hiéu

Poan Vinh Quang

Hué6ng dan: TS. Nguyén Qubc Dinh




Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

LOI NOI PAU VA CAM ON

D 4n t6t nghiép chuyén nganh Ki thuat diéu khién va Tu dong héa véi du an
‘Nghién ciru va Thiét ké bdi dé xe thong minh ung dung tai Dy an Danang Times Square
ciia Cong ty cé phan Viét Chao, Ha Ngi” 1a két qua cua qua trinh ¢b ging khong ngimng
cua chung em va dugc sy giup do, dong vién khich 1€ cua cac thay, ban bé, ddng mén va
ngudi than. Qua trang viét em xin giri 101 cam on t&i nhimg nguoi da gitp d& ching em
trong thoi gian hoc tp — nghién ctru dd 4n tt nghiép vira qua.

Pau tién, chiing em xin giri 16i cam on va biét on sau sac ddi v6i thay TS. Nguyén
Quodc Pinh da truc tiép tan tinh hudng dan, giup do chung em trong sudt qua trinh thuc
hién do6 an va tao moi di€u kién dé ching em c6 thé hoan thanh t6t do an nay.

bic biét, chung em xin cam on hai anh Nguyén Pong Triéu va Huynh Vin Huy,
nhing nguoi da tryc tlep hd tro k¥ thuat, khong quan ngai kho khin, danh thoi gian hudng
dan chi tiét Ve hé thong co khi. Su giup d& tan tm cia hai anh da giip chung em hiéu 1&
hon vé céc van dé ky thuat phat sinh, tir 6 dua ra nhing giai phap toi uu cho du 4n.

Cudi cung, chung em xin giri 16i cam on chan thanh dén Truong Pai hoc Bach khoa
ba Nang, noi da trang bi cho ching em nhiing kién thirc nén tang viing chac va tao moi
truong hoc tap, nghién ctru tot nhat dé chiing em c6 thé hoan thanh do6 an nay.

Sy hd trg quy bau tir tit ca moi nguoi 13 ngudn dong luc to 16n, giup ching em vuot
qua moi thur thach va dat dugc thanh qua nhu ngay hom nay. Chiing em xin chan thanh
cam on!

Chiing em xin chan thanh cam on!

Vii

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

LOI CAM POAN LIEM CHINH HQC THUAT

Nhom em gdm 2 sinh vién: Hd Nguyén Qudc Hiéu va Poan Vinh Quang. Xin cam doan
ring toan bd ndi dung cuia dd 4n tdt nghiep véi dé tai “Nghién civu va Thiét ké bdi do xe thong
minh g dung tai Dy én Danang Times Square ciia Cong ty c6 phan Viét Chao, Ha Noi”
1a két qua nghién ciru, tim hiéu va thyc hién cua riéng nhém em dudi sy huéng dan ciia TS. Nguyén
Quéc Pinh va 2 anh ki su Nguyén Pong Triéu va Huynh Vian Huy.

Nhom em cam két di thuc hién d6 4n voéi tinh than trung thuc, liém chinh hoc thuat va
khong sao chép ndi dung tir bat ky do an, luan vén, tai liéu hodc cong trinh nghién ciru ndo khac
ma khong trich dan rd rang ngudn gbc theo quy dinh.

Néu phat hién c6 su gian 1an, sao chép hodc vi pham liém chinh hgc thuat, nhém em hoan

toan chiu trach nhiém trudc Hoi dong cham dd an va quy dinh cda nha truong.

Sinh vién thuc hién

viii

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang
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DANH SACH CAC KY HIEU, CHU VIET TAT

Ki HIEU:

- KZ-VRC.NET: BO PIEU KHIEN PHAN LOAI XE

- KZ-CCU.xx: BO PIEU KHIEN TRUNG TAM (CENTER CONTROL UNIT)

- KZ-ZCU.xx: BO PIEU KHIEN VUNG (ZONE CONTROL UNIT)

- KPGS: HE THONG HUGONG DAN PO XE (PARKING GUIDANCE SYSTEM)
- KZ-LD: BANG LED BON TRONG NHA

- KZ-LOV: BANG LED NGOAI TROI

- KZ-KPF: KIOSK TiM KIEM VA THANH TOAN

-KZ-iPGS: PHAN MEM BAO SO CHO TRONG

- KZ-CL: CAM BIEN BAO CHO TRONG

CHU VIET TAT:

- SEDAN: XE 4 CHO

-SUV: XE 7 CHO

- OVERSIZE: XE QUA KHO

- GUI: GIAO DIEN PHAN MEM (GRAPHICAL USER INTERFACE)

- UID: CHUOI Ki TU' (UNIQUE IDENTIFIER)

- OCR: KY TU QUANG HOQC (OPTICAL CHARACTER RECOGNITION)
- GPU: BO XU LY PO HQA (GRAPHIC PROCESSING UNIT)

- TPU: BO XU LY TENSOR (TENSOR PROCESSING UNIT)

- CNN: MANG NO-RON TiCH CHAP (CONVOLUTIONAL NEURAL NETWORK)

XVi
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CHUONG 1: GIOI THIEU CHUNG VE PON VI DOANH NGHIEP

1.1. Gi6i thiéu vé doanh nghiép

Cong ty C6 phan Viét Chao duogc thanh lap tir nim 2004, trai qua hon 20 ndm phat
trién va truong thanh, véi su doan két, nhiét huyét cua timg can bd cong ty, dudi su lanh
dao tim huyét cta ban lanh dao, dén nay Cong ty C6 phan Viét Chao da phat trién thanh
mot nha thau chuyén nghiép trong linh vyc tu van, cung cép, lép dat, bao tri, bdo dudng
cac loai thiét bi cho cac cong trinh.

Qua nhiéu nim hoat dong, Viét Chao dé xay dung dugc mbi quan h¢ hop tac chlen lugc
v6i cac nha cung cap co thuong hiu 1on trén thé gioi. Pén  nay, dé dap tmg nhu cau cia thi
truong, bén canh nganh nghé kinh doanh chinh 13 cung cip va lap dat thang may — thang
cudn thuong hiéu Shanghai Mitsubishi (thudc Tap doan thang may Mitsubishi Nhat Ban),
thang may gia dinh Liftingltalia & Arealift (Y), MP (Tay Ban Nha)..., Viét Chao d3 m&
rong sang cac linh vuc thiét bi cong trinh khac nhu:

« Hé thong d6 xe tu dong: XIZI (Trung Qudc), Dongyang Park (Han Quéc)
« Thiét bi bao dudng toa nha (BMU): GEDA (Thé Nhi Ky), CHI (Trung Qudc)
. Dié}l hoa khong khi: Daikin, Mitsubishi (Nhat Ban), Carrier (My), Midea (Trung
Quoc)
« Robot/xe ctru hoa: ITM (Puc), BAI (Y)
 May phat dién: Cummins (My), Mitsubishi (Nhat Ban), FG Wilson (Anh), Onis Visa
(Y)
C(A)ng‘ty hoat dong tai Viét Nam voi tru so chinh dat o téng 142, s6 61/§6 - Triéu Khl;lC
- Tan Triu - Thanh Tri - Tp. Ha Noi. Ngoai ra, cong ty con c6 cac co'so 6 SO 85 - D.Nguyen
Xuén On - P.Hoa Cuong Bac - Quan Hai Chau - Tp Ba Nang; S6 01 - Puong Lé Doén Stuu
- Phuong Ha Huy Tap - Tp Vinh - Nghé An va S6 42 Trung My Tay 1- Phuong Trung My
Tay - Quén 12 - Tp. HCM
S6 dién thoai: 0898 552 888
Website: https://vietchao.vn/
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Hinh 1.1 Cong ty Viét Chao
Chung nhan cua cong ty

e Viét Chao tiép tuc duoc hing Shanghai Mitsubishi gia han Hop dong dai Iy uy quyén
tai Viét Nam.

e Viét Chao sé tiép tuc la dai ly DUY NHAT duoc Mitsubishi Thuong Hai uy quyén
tai Viét Nam.

Tap thé can bo nhan vién Cong ty C6 phan Viét Chao dong long hudng téi TAM NHIN
— SU MENH - GIA TRI COT LOI - MUC TIEU sau:
TAM NHIN

Luon dat chit TIN 1én hang dau trong moi hoat dong kinh doanh vo1 khach hang va
dbi tac, lién tuc cap nhat cac cong nghé tan tién nhit va tim kiém cac ddi tac uy tin trén thé
gidi, Cong ty Co6 phan Viét Chao hudng tdi trd thanh Top 3 cong ty cung cip cac thiét bi
toa nha nhu thang may, thang cudn, bii dd xe tu dong, thiét bi vé sinh toa nha ... hang dau
Viét Nam vao nam 2030.

SU MENH
Nb luc khong ngimg dé mang dén cho ngudi Viét Nam nhitng san phdm c6 chat
luong xtrng dang véi gid thanh tir cac nha san xuat ¢6 uy tin trén thé gidi.
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GIA TRI COT LOI

Chit hrong — Hiéu qua: Yéu t6 c6t 161 1am nén thuong hiéu Viét Chao 1a chat lugng
gan lién véi hi¢u qua tb1 wu trong moi hoat dong va trén moi phuong dién. Viét Chao cam
két chi cung cip san phdm va dich vu c6 chit luong, chinh hing, kién quyét noi khong véi
hang troi noi, kém chat lugng, khong giam gia bang cach giam chat luong.

Trung thwe — Trach nhiém: Viét Chao ludn dé cao tinh trung thuc: trung thyc véi
101 tu van khach hang, trung thuc véi hanh dong ctia minh. Trong bdi canh thi truong thang
may con dang bi budng long quan 1y, Viét Chao quyét dinh xdy uy tin theo cach riéng,
khong thoa hiép v6i viéc nhap nhém ngudn gde xuét xt san pham va gia mao logo.

Chia sé — Poan két: Sy doan két, sin long chia sé thong tin, kién thire, kinh nghiém,
nhiém vu va phat huy tri tué tap thé 1a yéu td quan trong dem lai thanh cong cua Viét Chao
ngay hom nay. M&i thanh vién 12 mot nhan t6 quan trong cua Vi¢t Chao, nhung Viét Chao
chi c6 thé 16n manh néu mdi thanh vién d6 hop tac, két dinh v6i nhau dé tao thanh mot
khéi vitng chic.

MUC TIEU

Phoi hop chit ch& véi doi tc, nha san xudt ¢6 uy tin trén thé gidi dé lién tuc cai tién
cong ngh¢, dap tmg nhu cdu ngdy cang cao cua khach hang, t6i uu héa quy trinh san
xuat nham giam gia thanh, huéng téi viéc cung cip san pham chét luong véi gia thanh hop

1y.
1.2. T6 chirc bd may nhin su ciia cong ty:

Viét Chao c6 ddi ngii nhan vién chuyén nghiép véi hon 80 % la k§ su va nhan vién ky
thuat, nhirng nguoi hang ngay tham gia du an, cung cap dich vy ky thuat cho khach hang
hang ngay.

Pé tro thanh nha cung cip giai phap dugc ching nhan ciia Shanghai Mitsubishi, cac
k¥ su cta Viét Chao da tham gia cac khoa ddo tao vé chuyén mon tai Mitsubishi dé lay
chimg chi. Khong ding lai & day, cac ky su ctia Viét Chao sau mdi 2 nam s& phai on luyén
va tham gia lai ky thi kiém tra ning lyc nham giir danh hiéu nha cung cip giai phap duogc
ching nhan.
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HOI DONG QUAN TR
General Director

TONG GIAM BOC
BAN GIAM SAT General Director
Supervision committee

G1AM BOC GIAM BOC GIAM BOC GIAM BOC GIAM BOC
KINH DOANH - MARKETING B0i NGOAI HANH CHINH - NHAN S Wl TAI CHINH KE TOAN K THUAT

Director of Director of Director of Director of

Technical Director
Sales - Marketing External Affairs Admin - Human Resource Finance - Accounting

PHONG PHONG PHONG PHONG

KINH DOANH PHONG BOINGOAL N iy - i sy [ i~ ke Ton [ cudn LY conG Trinw
Department of Sales Department of Department of Department of Department of
External Affairs Admin - Human Resource Finance - Accounting Project Management

PHONG ,
MARKETING PHONG LAP BAT

Department of Dimn;leqt of
Marketing nstallation

 PHONG
THIET KE - BAU THAU
Department of
Design - Tender

PHONG VAN HANH

Department of
Test - Commissioning

PHONG PHONG

XUAT NHAP KHAU QUAN LY CHAT LUONG
Department of Department of
Import - Export Quality Control

Hinh 1.2 To chirc bg may nhan sw cua cong ty
1.3.San pham

Tharw siy MP Lils (Tirr Ban Nax) - Theey mis' cho i Karde o8 Daks Thang tnir s Sish Shanshei iy iy 20 2 tr dic A - B2 1 ooy 00 ety fomp XIX - 2 £ S oo bl 4 ma Seg bom v
Thas lich 12 sang yong - ammols. o e Mitratenks — 83 phi 4 odeg aghé o T 1l Fim Qe * Lot matt 74 b 1y dimg
4
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DIEU HOA KHONG XHI THIET B1 BAO DUONG TOA NHA

=

Thas &y bao chsbuy ten ot (BAILY)
uy tn s oy

Dviu b kboog ki vy e G Dy
Cuics, Maudubs

Hinh 1.3 Cdc san pham cong ty Viét Chao
> V& san pham Thang may — Thang cudn

Vé6i gan 20 ndm kinh nghiém trong nganh thang may, thang cudn, san pham do Viét
Chao cung cip dd dugce khach hang ca nudc dén nhan. Hai dong san pham chinh cia
Viét Chao dugc nhap tir cac cong ty thang mdy co uy tin thé gidi 1a Cong ty thang may
Shanghai Mitsubishi (SMEC) va Céng ty thang may gia dinh cao cap
Arealift/Liftingltalia chuyén vé thang may gia dinh cao cdp va Arealift, chuyén thang
may san nang va thang cho nguoi khuyét tat. San pham cta cong ty dd c6 mat trén 50
quoc gia.

Thaeg eady MP Lefts Thang may cho ogudi Thang may gia denly Thaeeg =udy paa dick
(Tiy Ban Nia) - Thank kebeavet tit [takia - 30 Shasgha Mitsehinds — Tralia (V) todt tac v
tich va sang trong toan, i 4t &5t pha ve cong nghe et ke

.

Thazs cuin Simeha, Thang may tii thach
Mitsebests v2 thaeg béng Shaeghs Metsgtob
i thich N

Hinh 1.4 Cdc san pham vé thang may céng ty Viét Chdo
5
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

> Hé thong dd xe ty dong
- Hé théng nang thang dimg Puzzle Circulation System (PCS)

] [T

Hinh 1.5 Hé thong néng thang diing (PCS)

. Khoang
He théng Salilf(‘; Chiéu rong | Téc do gféihz Chiéu Tai
: (mm) xe (mm) (m/s) 1ép cao(mm) | trong(kg)
xe(mm)
PCS 5300 1800~1950 | 60~120 1860 1550 2350

Bdng 1.1 Hé thong ning thang ditng (PCS)

- Hé théng nang trugt Puzzle Stacker Horizontal (PSH)

Sease foe Datecteg Car Heght

| o Blrmcs fx Detneting Car savgil s| B
A

1 Wi of Parkeg sysiem » =3 1 - :::.’. :‘:.": .:“!.I-'t b '
Hinh 1.6 Hé thong ndng truot (PSH)
6
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

. . Téc Khoang .

Chicu dai | Chi€u rong P cach Chieu Tai

xe (mm) xe (mm) (nﬂ. ) gitta 2 16p | cao(mm) | trong(kg)
p xe(mm)

PSH 4700~5300 | 1800~1950 | 4~8 1760~1900 | 1550 1500~2350

Bdng 1.2 Hé thong néing truot (PSH)

Hé thong

- Hé thong truot phang dang cho bai Parking Platform Y (PPY)

Side Elevation _ Side Elevation

BoBer shuitine @
wrtance wt ma e
Provy [ +
ot b = - Y]
.
' == 1 Entance
: l
15 M
' LY -2 0P ASUHECTE IMNT 13
3 3% " Tt corvm Doy :!
) favper of celliet oS =
! 4
3 i A &
’ I e a =
' i S {
L el ! -
2 AN
Joyor coetint} % A 1
| later: cundes clard =
- L z - v ' .
L4 L] : f
bl ST 2N 4 3
|
2

Hinh 1.7 Hé théng trueot phang dang cho bdi (PPY)

Clunar hangh f ool s by X0« NN, e =1
&

oo | Chidudai | M| técds | ; Téi
Hé¢ thong rong xe SO tang Nguon
xe (mm) (m/s) trong(kg)
(mm)
PPY 5300 1900 50 5 18.5 1500~2350
Bdng 1.3 Hé théng trweot phang danh cho bdi (PPY)
7
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

- Hé théng nang don gian Puzzle Sliding System (PJS)

Power Point Grounding point Power Point Grounding point
Aaintenance hole ..'.i‘ 2z __—_,‘.,___ __,m:‘ = _‘ﬂ Maintenance hole i“:_ = Ar:‘ . i”‘:— = A_:
‘ e <t ) J i R 1ot i)
o - i 4 bl ) 14 ™
. - Lt 4 i 2= “ :
Operation Panel Front Uva-rA- Operation Panel Operation f’ar‘.»:‘l. front Drain  Operation Panel
Hinh 1.8 Hé théng ndng don gidn (PJS)
Kho3 A
A 1 A A X oan hoang Chiéu \
A A Chiéu dai | Chiéurong | Toc d0 | cach gitra Tai
Hé¢ thong Z cao
xe (mm) xe (mm) (m/s) 2 16p (mm) trong(kg)
xe(mm)
PJS 4700~5300 | 1800~1950 | 4~5 5 18.5 1500~2350

Bang 1.4 Hé thong ndng don gian (PJS)
> Diéu hoa khong khi

Cong ty Co phan Viét Chao con 1a dai 1y phan phdi cap 1 san pham cua cac hing diéu
hoa danh tiéng trén thé gidi nhu TOSHIBA (CARRIER), PANASONIC, YORK,
SAMSUNG, HITACHI .

H¢ thong diéu hoa VRF véi cac dai cong suat dan nong linh hoat (ting hodc giam 2HP)
v4i cong suat dan néng cao nhat 1én t&i 48HP, thudn tién cho viéc lya chon cong suat hé
thong mdt cach linh hoat. Giam thiéu chi phi dau tu ban dau.

Vi céc chung l‘oai dan lanh da dang tir treo tuong, cassette, am tran ndi 6ng gi6 ... phu
hop v61 moi mat bang kién tric cling nhu dap trng moi cong nang sir dung.

> Thiét bj bio dudng tdoa nha

Cong ty Co Phén Viét Chao ty hao 1 nha phan phdi thiét bi bao dudng tdoa nha (BMU)
clia cac hing noi tiéng thé gi61 nhu GEDA (Dte), Skypro (My). BMU dem lai cho cong

trinh mot giai phap vé sinh bé mit kinh, mat 6p nhom cua toa nha mot cach an toan, hiru
hiéu va BMU nhu mot tac pham ngh¢ thuat xtiing tam véi toa nha hién dai ma né cham soc.

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

Thiét bi bdo didng toa nha GEDA

Hinh 1.9 Thiét bi bdo dwéng toa nha

1.4. Mt s6 du an tiéu biéu ciia Viét Chao

Dy 4n thap BIDV 194 Tran Quang Khai, Ha Noi
Chung loai: Ban tu dong
Model: PSH2-XIZI
S6 luong: 95 xe
Puogc dau tu xdy dung boi Cong Ty Lién Doanh Thap BIDV, Thap BIDV la cong trinh
dugc xay dung trén co so lién doanh gitra Ngan hang Thuong mai C6 phan (TMCP) Dau
tu va Phat trién Viét Nam (BIDV) va Cong ty Bloomhill Holding (Singapore). Pugc thiét
ké boi Cong ty Tu van thiet ké P&T (Singapore), Thap BIDV da dugc Hoi dong binh chon
Giai thudng Xuat sac vé Thiet ké va An toan k§ thudt nam 2010 cta Singapore trao tdng
giai thuong danh cho cac cong trinh ¢ nudc ngoai.

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Qubc Pinh
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

Hinh 1.10 Dy dn thap BIDV

Du an MASTERISE HOMES BASON, Q1, TP.HCM
Chung loai: Ban tu dong
Model: PSH
S6 lugng: 90 xe

Dy an Masterise Homes 1a mot trong nhiing du 4n dugc xem la biéu tuong cua kién trac
dang cép tai khu vyre. Dy an 1a khu can ho Bat Pong San Hang Hiéu mang thuong hiéu
Marriott va JW Marriott dau tién tai Viét Nam, gop phan tao dung quan trong trong qua
trinh phat trién dat nude. Viét Chao du khong phai 1a don vi chio thau gia thip nhét, nhung
van 1a don vi dugc Chu dau tu lya chon boi nhitng vu thé vuot troi ma khé co ddi thu nao
c6 thé sanh bang. Pay 1a mot minh ching sinh dong cho thiy, trong cac dy an 16n, khong
phai lwa chon véi chi phi dau tu ban dau thap nhat méi 1a lya chon ti wu, ma chat lugng
clia san pham va d¢ tin cdy ctia nha thau méi 1a yéu té quyét dinh.

10
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Nghién ctru va Thiét ké bii d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Néi

Hinh 1.11 Dy an MASTERISE HOMES BASON

11
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

CHUONG 2: TONG QUAN DU AN

Tén du an: Nghién cuu va vThiét ké bai d6 xe thong minh ung dung tai Dy 4n Danang
Times Square cua Cong ty c¢6 phan Vi¢t Chao, Ha Noi.

Vi tri thiét ké: Tang him toa CT3, CT7

2.1.So d6 bo tri mit bang toa nha Times Square Pa Ning

OUONG PHAM VAN DONG

DLIONG HO NGHINA

-1 DD TT 4
B A AR D A

I
|
7
/ ( / \ =
BUONG VO NGUYEN GIAP

o D H s =T
L lw |l =2

BUONG DUONG DINH NGHE

Hinh 2.1 Mdt bang Times Square Pa Nang

So d6 mit bang trén c¢6 2 khu bai dd xe gdm CT3-CT7 mdi khu déu c6 ting ham
thong nhau, tang ham 1: 101 chd dd xe va tang ham 2: 198 chd dd xe trong d6 c6 50 chd
dd xe 6 t6 & tang 2 con lai 1a 249 chd d6 xe cho xe may nam ca 2 tang 1,2. 50 chd dd xe 6
to cho xe SUV va SEDAN duogc chia thanh 14 block, trong d6 c6 4 block c6 5 mam va 9
block 3 mam.

12
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Nghién ciru va Thiét ké bii d6 xe thong minh img dung tai Dy 4n Danang Times Square ciia Cong ty ¢ phéan Viét Chao,
Ha Noi

So @6 mit bang ting him CT3-CT7

ine e
PR D RAC KOG THONG SR IR T LR WA LA T
100 B0 o mede. Do) AN

+ - $ - -l . -y
+ = :,: I — 77——A—/
"' : _:’.l. 1 T .‘ =Ty 1
1

LA ALY

S 111111066 A1 TR T B2 g
o ": - , .I - . P I .“““"."“J.Z — oy - — | —ce 7.'7':"‘;-' ‘f 2 _‘l \ |
566 6 6 & < $ 5 08 6 &

Hinh 2.2 Mt bang tang ham 1 (xe mdy)

Hinh 2.3 MGt bang tang ham 2 (xe é 16 va xe mdy)
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Néi

2.2. Banvé mdi block hé thong db xe co khi tai tang ham 1. . .
2.2.2. Mat bang dinh vi cgt moi block hé thong do xe co khi tai tang ham 2

 BOCK1 5XE 2 T TV ™
- = ottt | Romemiforto
— L % s
£ BB NG N B — g ! B =_§ R
e | | 1 B |
::1'7,"1"2"" i® . i N | =
3.4 | o 38 +F R
Gy s i R - N | = 3 | M M o SRS | TR D TN, e _@
TR ! 4 ~L. ) - o w8 1 e o P ) TR
| | | - na - Y ) l o
l i ‘ { l BLOCK 2 -3XE l BROCKS -3)E BLOCKA -SXE BLOCK S -3XE
[FeTT—
® @ ® ® ® ®
BLOCKG-3XE |  BLOCKS -3XE ¥ BLOCX T -SXE BLOCK®E -3XE
| gt e - 1o ™ . i ™ |
g @ e - ] | =3 - T 1A
1 - -.-49':.---.4 --T —— ' 2=t ::‘.L"° 7 vmmeres ey oty im0,
T w AR 8
4 ; : ;| 3 [ Jue
| L
2ol ; 5
e = He === = %@
| pe -l =g g 4
® ® ® ®
-y e Rt . ad _—— R dndiad
o (Lo e W (€ -
™1 I Il — ° ! = A i =
! i1
bt |l e e | {
ol CTE it 2 g cogt
- | ’ |
o 7 E { | 3 | i
j"‘ o) £ 73"21“ T - - [ I De | ow '@
3 : . + -
BLOCK10 -3XE | BLOCK 11 -AXE BLOCK 12 -3XE BLOCK 13 -5XE BOCKM -3XE

® ® ® ® @ ®
Hinh 2.4 Mat bc%ng dinh vi c6t méi block hé th(fng dé xe co khi tai tcfng ham 2
2.2.2. Mo ta hé thong dd xe co khi— 2 ting — 3 xe

T S Ve - - e -

et | | Hi
Rl E

s

m | 0 J 7 SERED
nEN
+ |
MAT DUNG ! ELEVATION MAT CAT/ SECTION

Hinh 2.5 Mt dimg va mdt cdt hé thong dé co khi — 2 tang — 3 xe
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

Céu tric tong thé:
e Loaihé théng: H¢ théng nang trugt Puzzle Stacker Horizontal (PSH).
« Hé théng c6 2 tang, voi tAng trén sir dung pallet di chuyén dé ning/ha xe.
« MQdi ting c6 mot hang chira xe (Single Row).
« Tbng strc chira ciia hé thong 1a 3 xe.
Cac thanh phin chinh:
« Pallet: Dung dé dit xe 1én, c6 thé di chuyén nang/ha.
« Dam chiu luc: Gom dam trudc, dim sau, dam d& pallet gitp cd dinh hé thong.
o Cot trude va cot sau: HO trg cau truc, dam bao an toan.
« Co ciu nang (Pong co nang, dong co trugt):
o Dong co nang gitip dua pallet tir ting dudi 1én tang trén va nguoc lai.
o Pong co truot hd tro di chuyén pallet sang trai/phai dé toi wu hoa khong gian.
e H¢ théng bao vé:
o Hang rao bao v¢ xung quanh gitup an toan khi van hanh.
o San hoan thién dam bao nén virng chic.

Thong s6 ki thuat

Material/vat lidu Specification (ﬂiﬁgﬁgs)o k¥ thuat cia hé

Lift motor/dong co nang 2.2 KW
Slide motor/dong co truot 0.2 KW
Front column/cot trude 150*150*4
Rear column/cot sau H100*100*6*8
Front beam/dam trudc H298x149%5.5%8
Rear beam/dam sau H100%100*6*8
Side beam/dim bén H248*124*5*8

Ifevel I/ tang Ma kém, day 2.5 mm
Platform/san nang .

gevel 2 /tang Ma kém, day 2 mm

15
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

‘ Level 1 /tang Ma kém, day 4 mm
Platform beam/dam san | 1

nang Level 2/ ting ~ \
) Ma kém, day 3 mm
Fixed slop plate/tim doc c¢6 dinh Thép gan, day 3mm

Hot-dip galvanization / ma kém nhung

Finish surface/bé mat hoan thién )
nong

Badng 2.1 Théng sé ki thudt hé thong do xe co khi — 2 tang — 3 xe

_{p ("2 T)) -
I

.
s
Sun - Oz
WAT CAT/ SECTIONSIOE
™ 8 e
- sy
&
e ~e—7=o
s ‘—z-—’,—"—j‘
| 1
| |
|
— | g &
|
@) @) |
A — & |
Y ¥ A
|
18 T s g
-
R — =0 0

VAT BANG LLE TiC O0G

N SN0 PSR FORCE LOAD OF 848¢

Hinh 2.6 Bdn vé tong qudt hé thong dé xe co khi — 2 tang — 3 xe

Bang thong s6 ki thuat hé thong / specification table

Loai / type D
(2 ;
5 Chiéu dai / length 5000 mm
2 0 Chiéu rong / width 1850 mm
‘é 5 Chiéu rong / witch (bao gom 1950 mm
= | guong)
i Chiéu cao / LEVEL 1/tang | 1900 — SUV mm

height 1

16
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha N
LEVEL 2 /tang | 1550 — SEDAN mm
2
Can nang / LEVEL 1 /tang | 2600 kg
weight 1
LEVEL 2 /tang | 2000 kg
2

Téc d6 nang / lift speed

4.0~5.0 m/min

Tbe d6 truot / slide speed

7.0~8.0 m/min

Ché do nang / lift drive mode

Motor - xich / motor - chain

Ché do truot / lift drive mode

Motor - xich / motor - chain

Motor nang / lift motor 22 KW

Motor truot / slide motor 0.2 KW

Cong suat / power capacity 4 KVA

Nguon dién / power AC380V 50Hz 3 phase

Phuong thire van hanh / operation method

Nut bam + Thé tir / button + card reader

Cach thtrc dd xe / parking mode

Lui xe vao, D1 xe ra / back in, forward out

Chiéu rong hé théng / system width

C*N+150

SO xe d6 / car lots

3

Bdng 2.2 Théng sé ki thudt tong quan

Bang thong s8 luc tac dung (LOAD PARAMETER TABLE)

PILLAR Cl

C2 C3 C4

LOAD(N) 32360

13720

10460 20920

Bang 2.3 Thong sé lic tic dung

17
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

2.2.3. M6 ta h¢ thong db xe co khi — 2 ting — 5 xe

MAT BUNG{ ELEVATION MAT CAT/ SECTION

Hinh 2.7 Mt dimg va mdt cdt hé thong dé co khi — 2 tang — 5 xe

Céu tric tong thé:
e Loai h¢ thong: Hé thong nang trugt Puzzle Stacker Horizontal (PSH)
« Hé thong c6 2 tang, voi tAng trén str dung pallet di chuyén dé ning/ha xe.
« MBJi tang c6 mot hang chira xe (Single Row).
« Tong strc chira ctia hé thong 1a 5 xe.
Cic thanh phan chinh:
« Pallet: Ding dé dat xe 18n, c6 thé di chuyén nang/ha.
« Dam chiu luc: GOm dam trudce, ddm sau, dam d& pallet giup ¢ dinh hé théng.

Cot trudc va cdt sau: Ho tro cau tric, dam bao an toan.

Co cau nang (Pong co nang, dong co truot):

o Pong co nang gitp dua pallet tir ting dudi 1én tang trén va nguoc lai.

o Dong co truot hd trg di chuyén pallet sang trai/phai dé t6i wu hoa khong gian.

Hé thong bao vé:
o Hang rao bao v€ xung quanh gitp an toan khi van hanh.

o San hoan thi¢én dam bao nén viing chac.

Thong s6 ki thuit
- ification (thong sb k¥ thuat cua hé
Material/vat liu Specification (t O; g SO Ky thuat cua he
thong)
Lift motor/dong co nang 22 KW
Slide motor/dong co trugt 0.2 KW
18
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Noi
Front column/cot trudc 150*150*4
Rear column/cot sau H100*100*6*8
Front beam/dam truéc H298x149%*5.5%8
Rear beam/dam sau H100*100*6*8
Side beam/diAm bén H248%124%5%8
%evel L/tang |\ ro kem, day 2.5 mm
Platform/san nang 5T
Igeve tang Ma kém, day 2 mm

‘ Level 1 /tang Ma kém, day 4 mm
Platform beam/dam san | 1

nang Level 2 / tang N .
) Ma kém, day 3 mm
Fixed slop plate/tim doc c¢o dinh Thép gan, day 3mm

Hot-dip galvanization / ma k€m nhung

Finish surface/bé mit hoan thién )
nong

Bang 2.4 Théng sé ki thudt hé thong do xe co khi — 2 tang — 5 xe
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi
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Hinh 2.8 Ban vé tong quan hé thong dé xe co khi — 2 tang — 5 xe

Bang thong s6 ki thuat hé thdng / specification table

Loai / type D
Chiéu dai / length 5000 mm
- Chiéu rong / width 1850 mm
= | Chiéu rong / witch (bao gdm 1950 mm
o guong)
O | Chiéu cao / LEVEL 1/tang | 1900 — SUV mm
O .
= | height 1
o N
é LEVEL2/tiang | 1550 —- SEDAN mm
5 ’ \
“ | Cannang/ LEVEL 1 /tang | 2600 kg
weight 1
LEVEL 2 /tang | 2000 kg
2
Téc d6 nang / lift speed 4.0~5.0 m/min
20
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

Tdc dd truot / slide speed 7.0~8.0 m/min

Ché d6 nang / lift drive mode Motor - xich / motor - chain

Ché d6 truot / lift drive mode Motor - xich / motor - chain

Motor nang / lift motor 2.2 KW

Motor truot / slide motor 0.2 KW

Cong suit / power capacity 4 KVA

Nguén dién / power AC380V 50Hz 3 phase

Phuong thirc van hanh / operation method | Nut bAm + Thé tir / button + card reader
Céach thirc d6 xe / parking mode Lui xe vao, Bi xe ra / back in, forward out
Chiéu rong hé théng / system width C*N+150

S6 xe do / car lots 5

Bang 2.5 Théng sé ki thudt tong quan

Bang thong s6 luc tac dung (LOAD PARAMETER TABLE)
PILLAR Cl C2 C3 C4
LOAD(N) 32360 13720 10460 20920
Bang 2.6 Thong sé liee tic dung

2.3.Hé théng chi din, bio tréng, phan loai va giam sat dd xe co khi
Bang led ngoai troi

_ | | [
v g L [
10300 CHAY VE TU RA-PGS (HAM 2) ; _.__ oremm
—3t ————————=  [THONG QUA PHONG KT mENI I = oRTT e [
4 e
¢ | | |
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Npi
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CHI TIET LAP PAT BANG LED NGOAI TROI
Hinh 2.9 Bang led ngoai troi dang dirng hodc ngang
e Hién thi sb luong chd dd trong tai mdi ving trong bai d xe.

e Vitrilap dat: ting 1 bai d6 xe 15i vao.
e Thong bao cho khach hang thong tin s6 chd trong trong bai hét hay con chd trong.

Thong s6 bang led ngoai troi (KZ-LOV.04.NET)

Ma hi¢u KZ-LOV.02.NET
Nguén dién AC 220V/Max. 750mA
Giao tiép (téc d6) vé CCU RS485 (9600 bps) | ETHERNET (10/100
Mbps)
Module hién thi s6 chd dd tréng Ma tran LED, s diém anh 16x32 Kich thuéc:
16cm x 32cm
S6 Module tiéu chuan 03 Module
Hién thi cac ky tu c¢b dinh Bang mica chiéu sing bén trong
S6 lugng phan viing Theo thiét ké bii xe
Vit liéu chinh Thép son tinh di¢n
S6 mit hién thi 01 mit
Tiéu chuan chdng bui/nudc IP65
Kich thudc tiéu chuan (RxCxS) 800x2000x300 (mm)
Bang 2.7 Théng sé ki thudt dén led ngoai troi
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

2.3.1. H¢ thong phin loai xe tai ting ham 1

1x UTP Caté
1x (2x 1 Smm+E T @u khién
x D: Ngudn 220VAC

l4y tai bath bdo vé

BANGLED h Kibm s0dt xe

HIEN THI THONG TINXE

IxUTPCaé
X
O1 &m san

Hinh 2.10 Tram phdn logi xe td‘ng 1

Tram phan loai xe dugc dat cac tram kiém soat 16i vao cua lan 6 t6 dé thuc hién
phan loai xe SUV, SEDAN va OVERSIZE. Tram phan loai xe s& két hgp voi phin mém
tram tryc van hanh va bang Led hién thi thong tin xe, gitp bao vé nim bat duoc loai xe, tir
d6 c6 thé phat thé xe luot phi hop véi timg loai xe phuc vu viée ra vao hé thong dd xe co
khi duoc chinh xac dam bao an toan cho hé théng co khi va phuong tién.

Hé thng s& bao gdm cac cam bién quang vi cac dau phat va nhan tin hiéu. Két ndi
v6i1 bg diéu khién dé tong hop logic dua ra tin hi¢u dugc 13p trinh trudc va may tram kiém
soat cho bao vé cling nhu bang LED hién thi thong tin xe.
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

Hinh 2.11 Hinh anh minh hoa tram phan logi xe
2.3.2. Hé thong chi, bao trong dd xe tai ting him 2
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Hinh 2.12 Mdt bang bé tri bang chi dan vi tri trong cua cdc block

Hé thdng kiém soat xe két hop sir dung hé thdng bao chd trdng trong ting ham c6
cac uu diém sau:

o H¢ thong bao sb chd trong va chi dan db xe st dung cong ngh¢ song siéu am co thé

huéng dan ngudi diéu khién xe dén vi tri dau xe con trong rat dé dang va chinh xAc.
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

e Hé thdng gitip cho viéc quan Iy mot cach dé dang va chinh xac nhét. Giai phap tao
an tuong tot doi véi khach hang va nang tam thuong hiéu cua chu s¢ hiru.
e H¢ thong cho thay sy tién bd va hi¢én dai cua toa nha hodac khu do thi.
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. NOSAT Mo
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/ ] =
o— \ HOPEAING —t Lt _‘&: CHITETLAPD AT THET B TRONGTU RACK 61/
CRTERARER o CHITETLAPDATZCU WEN 00T
121
] - ]
p‘ﬁﬁﬂ( o HENGAPRAL]. s se ONGMEN D20
: \ -— iPar‘(IFg LD matdn
N ONG GEEN AT
:’L s +000
NG sSAT MiD Som thh dem
CUA LAV DOCHAM LEN XUONG
SANHOAN BIEN SAN HOANTHEEN g
b b | O T T T | E .
o b Bl VRRACK 6 T O OO TET LA BAT BANG LED NGOM TR CHITET BANG LED SEN BUISUV /SEDAN CH BT RANG LED HUCNG DAN D0 XE TRONG HAM
HOMN TRA SA HOM TRA KA
ONG C D8
CHITIET RANH CAT DI AM 1 ONG D20 CHI TIET RANH CAT 81 AM 2 ONG D20
KT: 40x50mm KT: 70x50mm

CHI TIET LAP DAT DIEN HINH HE THONG
Hinh 2.13 Chi tiét ldp dat dién hinh hé thong

Chi tiét lip d:it 6ng gen va ranh cit di 6ng chén Am san:

« Hinh v& mé ta cach lap dat dng gen PVC trong san bé tong.

o Kich thuéc ranh cét di dng 4m san (40x50mm va 70x50mm) cho dng PVC D20.
Chi tiét lap dit ti rack va b diéu khién:

« M0 ta vi tri lap dat ti rack trén cot va trong tudng.

« Kém theo b diéu khién ZCU va cach di day ndi.
Chi tiét lap dit bang LED chi din:

« Bang LED hién thi thong tin chd d6 xe trong ham.
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

« Bang LED ngoai troi huéng dan xe SUV/SEDAN.
Chi tiét cira rao va cam bién 16i vao:

« MO ta hé thong cira rao kiém soat vao bii dd xe.

« Vi tri cam bién phat hién phuong tién.

2.4. Hé thong giam sat bii dd xe co khi

WO TR T

B fonnn -
Simmpem @
A — ]
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>—— R ‘ ] [P 0]
agbas AL
| L = | ey |
(o ——— I =) -
—= = :
2CU_09 =) 8
Din gy Bl B BANG LED NGOAI TRON TANG

Lo e | =TTy

Hinh 2.14 So d6 nguyén Iy gidm sdt hé thong dé xe co khi
Giam sat trang thai hoat dong ciia cac thiét bi:

« Pén trang thai (Pén trang thai): Cac dén trang thai duoc két ndi vi PLC va ZCU
cho phép giam sat trang thai hoat dong cua tirng thiét bi. Diéu nay gitip nguoi van
hanh nhanh chéong phat hién céc 161 hoac su co.

« PLC (B diéu khién logic kha trinh): PLC dugc st dung déqdiéu khién cac co cau
co khi cua bai d6 xe. Thong qua PLC, ngudi van hanh c6 thé giam sat vi tri, trang
thai cua cac co cau nay.

« ZCU (B} diéu khién viing): ZCU quén ly cac khu vuc dd xe riéng biét. Viéc giam
sat trang thai cua ZCU cho phép dam bdo hoat dong 6n dinh cua tung khu vuec.

26

Sinh vién thuc hién: H6 Nguyén Qudc Hiéu Hué6ng dan: TS. Nguyén Qubc Dinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Ngi

Giam sat két noi mang:

Switch 8 Port 10/100/1000 Mbps: Switch nay két ndi giita mdy tinh trung tim va
CCU. Viéc giam sat két néi mang dam bao rang dit liéu diéu khién va giam sat dugc
truyén tai thong sudt.

Switch mang: Két n6i bo diéu khién vung ZCU, cac bang led huéng dan va led
ngoai troi.

Cap CAT6 UTP va cap quang: Cac loai cap nay dugc sir dung dé truyén dir liéu
trong hé thong. Viéc giam sat tinh trang cap dam bao két ndi 6n dinh.

Giam sat thong qua may tinh trung tam:

May tinh (Server): May tinh trung tdm c6 thé duoc st dung dé hién thi giao dién
giam sat, cho phép nguoi van hanh theo doi trang thai hoat dong cua toan bo hé
thong.

| 7 | 7 e

I NEOM XIS+ T
i Ll > | > | I” | l

: f I—» N SUVISEDAN
— —= — TU DEU KN L
- ; BANG LED HEN TH| THONG TIN XE
. | S | i | —

ROt SENSORAZ SENSORLY SENSORO TUEOTBIOVE ]

Hinh 2.15 So @6 nguyén Iy phan logi xe

Cic thanh phan chinh:

Sensor-01, sensor-02, sensor-03, sensor-04: Cac cam bién nay dugc st dung dé
phat hién su hién dién ctia xe va c6 thé do kich thudc hodc dac di€ém khac cua xe.

TX (Transmitter - B§ phat): Cac bo phat tin hiéu ctia cam bién.
RX (Receiver - B thu): Cac bo thu tin hiéu ctia cam bién.

Tu diéu khién: Pay 13 trung tam xir 1y dit lidu tir cac cam bién va dua ra quyét dinh
phén loai xe.

Bang led hién thi thong tin xe: Hién thi két qua phén loai xe (SUV/SEDAN).
Ngudn 220vac tir bét bao vé hé kiém soat xe: Ngudn dién cung cip cho ta diéu
khién.

Nguon 2x1.5mm2 + E: Nguon dién bo sung hodc ngudn du phong.

UTP CAT6: Cap mang Ethernet, dung dé truyén dir liéu giira cac cam bién va tu
dicu khien.
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

Nguyén ly hoat dong:

Phén loai xe: Khi xe di qua khu vuc cémqbié'n, cac cam bién (SENSOR-01 dén
SENSOR-04) s€ guri tin hi¢u v€ bg di€u khién trung tam dé phan loai xe

Truyén dit liéu: Di liéu tir cac cam bién duoc truyén dén tu diéu khién théng qua
cap UTP CAT®.

Xir ly dir liéu: Tu diéu khién xu ly dir li¢u tir cdc cam bién dé€ xéac dinh kich thudc
hoac dac diém khac cua xe.

Phén loai xe: Dya trén dir liéu da xu ly, tu diéu khién phan loai xe thanh SUV hoac
SEDAN.

Hién thi két qua: Két qua phan loai xe duoc hién thi trén bang LED.

AT PITRANBETONG .. (o7 578 Wor Lo e = 0 05 7 c]

bang LED hién thj

cam bién 03 SUV ! SEDAN
thu / phat
cam bién 04 o | cam bién 02 cam bién 01 | Son finh dién
thu / phat - thu / phat thu/phat | _
y Inox o Inox o 1 inox
QNG V¢ r_': NOSAT MU Y ‘_:_: NOSAT Mt ONG 'Y ;; NOSAT M SO AT MG ONG A
AM SAN (x4) AMSAN T AM SAN s v Al NG Y
. p‘: RS A Y T_,,‘. ue S v . = @,.,’,’, - —g
y T~ SANBE TONG. . : : s ted

Hinh 2.16 Ban vé bo tri cam bién va bang LED hién thi phan logi xe

Nguyén 1y phén loai xe SUV va SEDAN trwéc khi vao bii dd

e B0 diéu khién phan loai xe KZ-VRC.NET
KZ-VRC.NET duogc st dung phan loai xe dua trén tin hi¢u dau vao cam bién gioi
han chiéu cao va cam bién gidi han chiéu dai dé phan loai ching loai xe SUV va
SEDAN.

28

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

e

Hinh 2.17 B¢ diéu khién KZ-VRC.NET

Théng s6 ki thuit
M3 hiéu KZ-VRC.NET
Nguon dién 24Vdc/500mA
Sb dau vao tiép diém kho 04
S6 dau ra dicu khién khoa (Relay) 02
Do am hoat dong 10% - 90%
Nhié¢t do hoat dong 0-600C
Kich thuéc(RxSxC) 160x250x20(mm)

Bang 2.8 Thong sé ki thudt b diéu khién KZ-VRC.NET

e Cam bién hong ngoai IR33

Hinh 2.18 Cam bién hong ngoai IR33
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Ngi

Thong s6 ki thuit

Cong ngh¢ Hong ngoai

Bo thu <15m

Pham vi Pham vi ¢ thé _giam xuf)ng 30% trong
diéu kién thoi ti€t xau: D61 vo1 mua, bui,
V.V.

Tan sb hong ngoai 1,92 Khz

Nguén dién 12 dén 24VDC/AC

Chiéu dai song 940nm

Dau vio R*15mA-T*30mA

Nhiét do hoat dong -20C dén 50C

Pau ra role 1A ma*30V

Kich thudc 49,2*76*21,6mm

S6 luong 4

Bang 2.9 Théng sé ki thudt ciia cam bién hong ngoai IR33

e Nguyén ly hoat dong

Co 4 cam bién IR33 ndm & cac vi tri: Cam bién 04 dit & vi tri xe vao va kich hoat
dau tién chiéu cao 1000mm, cam bién 02 dit & vi tri cach cam bién 04 2500mm va cao
1000m, cam bién 03 dit & vi tri trén vi tri cam bién 02 cich 600mm va cam bién 01 dat
& vi tri cach cam bién 04 5000mm cao 1000mm.

~ Néu cam bién thap nhat cam bién 04 kich hoat, tirc 14 c6 xe di vao.

— Dua vao s6 cam bién kich hoat, x4c dinh chiéu cao xe:

— SEDAN (<1475mm): Kich hoat cam bién 04, cam bién 02 (c6 thé cam bién 01 kich
hoat, nhung cam bién 04 khong kich hoat).

~ SUV (£1910mm): Kich hoat. cam bién 01, cam bién 02, cim bién 03 va cam bién

04.

— Dt liéu tir cam bién giri vé vi diéu khién dé xac dinh loai xe.
- Man hinh phan loai xe hién thi loai xe dé phat dung loai thé.
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
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CW TIET BANG LED

HencaeLal |
Parking

JREN THE UV I SEDAN

Sow (e dédn

LAA) v 2

Hinh 2.19 Bang LED hién thi SUV/SEDAN

2.5. Hé thdng cap ngudn bii dd xe CT3-CT7

380VLRQ50H
RIYBNE

TU TU DIEN DB-CT3-82
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TU DIEN BLOCK 7

TU DIEN BLOCK 13

CONG SUAT 4KVA

TUDIEN BLOCK 14
CONG SUAT 4KVA

TUBIEN BLOCK 6
CONG SUAT 4KVA

Hinh 2.20 So @6 nguyén Iy cdp nguon tai ham 2 — toa CT3
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Nghién ciru va Thiét ké bai d6 xe thong minh ng dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phén Viét Chao,
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Nguon cap chinh

e Hg¢ thong sir dung nguon 380V/3P/50Hz tir ti dién tong DB-CT7-B2.

« Céap ngudn chinh 1a 4x1Cx10mm?* Cuw/XLPE/PVC di trong mang cap va (E+10)
Cu/PVC lam day tiép dia.

Bio vé va phan phdi dién
o Sir dung thiét bi déng cit MCCB-3P 50A/10kA 1am thiét bi bao vé tong.
« Sau MCCB tong, dong dién dugc phan nhanh dén cac MCB-3P 20A/6kA (bao vé
tung nhanh riéng 1¢).
Cac nhanh cip nguodn
« Tir MCB-3P 20A, ngudn dién cip xudng cac bd ISOL-4P-20A (cong tic cach ly 4
cuc).

 Cap nhanh st dung 4Cx6mm?* Cw/XLPE/PVC di trong 6ng nhya PVC D32 hoic
D20 tuy vi tri 1ap dat.

Cip nguon dén tirng ti dién block
 MBJi nhanh cip dén mot Tu dién block (1, 3, 4, 8, 9, 10, 11, 12).

o MBJi tt c6 cong suit 4k VA, dam bao cung cip du dién cho thiét b trong khu vuc bii
do xe co khi.

Du phong
« C6 hai nhanh dy phong (SPARE) dé sir dung khi cdn mé rong hodc thay thé trong
tuong lai.
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Hinh 2.21 So dé nguyén Iy cdp nguén tai ham 2 — toa CT7

Ta dién hé thong dd xe co khi

« Day 1a b diéu khién trung tam, quan 1y toan bo hoat dong cua hé thong dd xe co
khi.

e Cung cap nguon dién cho cac dong co, cam bién va thiét bi an toan.

Cic thanh phin chinh trong hé thong
Hé thong dong co
Hé théng nay gom ba loai dong co chinh:
« Pong co nang: Dung dé nang hoic ha xe theo ting tang cua bai dd xe co khi.
« Dong co trwot: Di chuyén xe theo phuwong ngang dé dua xe vao ding vi tri d6.

e Dong co hang rao ty dong: Di¢u khién cura hodc hang rao bao v¢, gitip kiém soat
vao/ra bai do xe.
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Nghién ciru va Thiét ké bai d6 xe thong minh ng dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phén Viét Chao,

Ha Ngi

H¢ thong cam bién

H¢ thong cam bién giup gidm sat va ddm bao an toan khi van hanh:

Cam bién chiéu cao/dai xe: Xac dinh kich thude xe, tranh 13i va cham hodc xe
khong phu hop voi vi tri do.

Cam bién xe ra/vao: Nhan dién phuong tién khi vao hodc ra khoi bai do xe, giup
kich hoat cac thiét bi khac nhu ctra rao hoac tin hi€u bao hiéu.

H¢ thong bao vé€ va dieu khién

Moéc chong roi: Co ché an toan dé gitr xe c6 dinh, ngdn ngtra roi hodc trugt ngoai
¥ muodn.

Cong tac gidi han hanh trinh: Gi61 han pham vi di chuyén ctia dong co, tranh qua
tai hoac vuot mirc an toan.

Bang diéu khién: La trung tim diéu khién hé thong, noi nhan vién hodc hé thong
tu dong van hanh céc Iénh.

4
A

Coi bao hi¢éu: Canh bao khi h¢ théng dang hoat dong hoac khi co su co.

Cong tic an toan xich: Pam bao rang hé théng xich van hanh dung cach va khong
bi long hodc dut.

34

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh

Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Ngi

CHUONG 3: THIET KE HE THONG HUONG DAN PO XE

3.1.Hé théng chi din dd xe KPGS

KPGS - Hé théng huéng dan dd xe tién tién cua KZTEK, dan dudng cho nguoi 1ai xe
dén cho do xe c6 san, ti€t kiém thoi gian va tao ra trai nghi¢ém tich cuc va hiéu qua cho
nguoi lai xe.

KPGS cung cap cho cic nha khai thac bai d6 xe quyén kiém soat 16n hon déi véi cac
co s& cuia ho, cung cap t6i wu hoa luu luong giao thong va ting cong suat sir dung. Ngudi
van hanh c6 thé dam bao r?mg tat ca cac chd dau xe déu dugc st dung trudc khi dong bat
ky khu vurc d6 xe nao.

KPGS c6 nghia 1a sy hai long cuia khach hang nhiéu hon véi it rac 161 hon khi ho dugce
chi dan nhanh chong va hiéu quéa dén céc vi tri d6 xe c6 san.

Tinh nang:

- Mdi vi tri d6 xe trong bai dugc trang bi cam bién siéu am voi dén bao

tich hop.

- Cung cép cho tai xé thong tin vé sb vi tri d6 con lai hién tai cua bai dd

xe ngay trudc khi vao bai do.

- Huong dan phuong tién dén chd dd trong gan nhat.

- H¢ thong c6 cau trac médun

- Giao tiép mang LAN

- Giam sat viéc su dung chd d6 xe

- Cau hinh va giam sat hé thong bang phian mém.

Hoat dong cua hé théng

- Pau tién: Chi dan & tat ca cac vi tri dd xe. St dung mot cam bién siéu am tich hop
dén Led. Cac cam bién sé& phat hién xe vao vi tri dd. Pén Led sé& hién thi két qua,
mau xanh 14 cay khi ch6 dd tréng va mau do khi da c6 xe.

- Thir hai: Chi dan ¢ tat ca nhitng diém ma phuong tién phai quyet dinh hudng di.
Str dung bang led chi dan trong nha dit ngay trude cac nga ré, hién thi nhitng chd
tréng & mdi hudng. Giup lai xe dé dang tim thay hudng di con chd dd xe.

- Thir ba: Quan 1y va thu thap thong tin tur tat ca cac cam bién bang phan mém. Phan
mém s€ gui thong tin dén tat ca cac bang led chi dan, luu trir dit liéu va tao cac béo
c4o can thiét.
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3.2. Cau hinh hé thong KPGS

= ’-"l

K2-2CU.CL24 NET KZ-CCU.0M

Switch r‘

KZALD 04 NET

KZ-LOV.04x NET

KZ-ZCU.CL24 NET

B

KZAD.OLNET

Kz-L1.01 @

$Kz.cLO3 I”H

KZ.ZCU.CL2ANET

=

o | KZ-LD.04 NET
| KZ:L1.0 J

Hinh 3.1 Cdu hinh hé théng KPGS

% KZ-CCU.xxx — B¢ diéu khién trung tim
- Thu thap dir li€u tir cdc cdm bién thong qua céc bo diéu khién ving
- Cung cap cac chi dan va so luong vi tri trong dén cac bang led trong nha va ngoai
troi.

Hinh 3.2 Bo xu ly trung tam KZ-CCU.xxx
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Thong s6 ki thuit
M3 hiéu KZ-CCU.0IM
Nguén dién AC 220V/Max. 200mA
Giao tiép (toc d0) ETHERNET (10/100 Mbps)
Cong hién thi dau ra VGA, HDMI
Tinh ndng nang cao Remote desktop, Ban do bai do xe.
Sb node(1) t6i da c6 thé quan Iy 50
Kich thudc (CxRxS) 28x38x12 cm

Bang 3.1 Théng sé ki thudt ciia KZ-CCU.0IM

Huéng din ldp dit va dau ndi

- Tién hanh khoan 15 bat vit trén tudng va cap nguon 220V AC cho bo diéu khién trung tim
tai cac vi tri nhu hinh

Hinh 3.3 Vi tri ldp bdt vit va cap nguon

- Vi tri két ndi day tin hiéu va cong mang trén bo diéu khién trung tim:
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Vi tri két
no1 day

tin hiéu

Hinh 3.4 Vi tri két noi tin hiéu

- Néi day tin hiéu tir cac bd ZCU tdi CCU (hé théng st dung RS485 két ndi tir CCU t6i
ZCU)

DATA+ : Mau xanh la
DATA- : Mau xoc xanh Ia

ICN’D: Miau xoc xanh da trod l

Hinh 3.5 Noi day tin hiéu trén bg chuyén doi

- Day tin hiéu té1 ZCU va bang Led 1a day mang CAT5e, tich 03 day mau xanh 14 cay
(Datat), mau xoc xanh la (Data-), mau xoc xanh da tro1 (GND) . Sau d6 dau vao cac chan
tuong ung trén bo chuyén doi ADAM-4520.

% KZ-iPGS — Phan mém béo s6 chd trong
- Quan ly Dit liéu toan bo hé thong.
- Thu thap dir liéu tir cac bd didu khién khu vuc, diéu khién hién thi s chd trong va
huong cho bang led trong nha va ngoai troi.
- Phan mém dugc cai dat trude trong bo diéu khién trung tam.
- Cau hinh, giam sat va diéu khién hé thong.
- Hb trg tinh nang ban d6: cho phép quan st tryc quan tat ca cac vi tri trong trén
ban do.
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Hinh 3.6 Giao dién phan mém bdo ché tréng KZ-iPGS

% KZ-ZCU.CLxx — B6 diéu khién ving
- Cap ngudn va diéu khién cam bién siéu am.
- Thu thap thong tin tir cam bién, diéu khién dén led chi thi
- Gtri dit liéu cho bo diéu khién trung tam.

Hinh 3.7 Bé diéu khién vimg K-ZCU

Thong s6 ki thuit
M3 hiéu KZ-ZCU.CL24 NET
Ngudn AC 220V/Max. 350mA
S6 tin higu dau vao( S6 cam bién t0i da 24
dugc ho trg)
Dang tin hi¢u dau vao Tin hiéu tiép diém kho
Tuong thich véi trung tm KZ-CCU.01IM, KZ-CCU.01H, KZ-
CCU.01U
Chat liéu vo Thép son tinh dién
Kich thudc (CxRxS) 28x38x12 cm

Bang 3.2 Thong sé ki thudt ciia KZ-ZCU.CL24.NET
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Huwéng din lip dit va diu noi

- Tién hanh khoang 15 bt vit trén tudng, tai cac vi tri trén hinh v&

N S
4 ? Vi tri bat vit *58
s r

R e

Hinh 3.8 Khoang I6 bdt vit

- P4u ndi day ngudn 220V AC vio Aptomat:

Hinh 3.9 Bdu ddy nguon cho ZCU

- Bau day tin hiéu va ngudén cho cam bién bao trong

Cam bién bao tr’(*)ng duoc cap ngudn va truyén tin hiéu thong qua day mang (CATS,
CATO6). Cac cam bién dugc chia thanh nhiéu duong dén tu ZCU dé lam giam nguy co sut
nguon trén duong day

40

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang



Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

K2-C1.01 KZ2CLOn 1) KZ-CLO[N+2) KZCLYNsY)

B \/ \/
A o o m

Kz-ClLo1 KZALLO[n+1) KZCLON+2) Kl“”(l»:'l_] KZ-ZCU 01 NET
| \ / \/ \i l/
Hinh 3.10 So dé di ddy ZCU t6i cam bién

- Jack mang tur cdc duong cam bién duoc cam vao vi tri SENSOR 1 — SENSOR 2 —
SENSOR 3 — SENSOR 4

Vi tri cim jack mang tir cam bién
Hinh 3.11 Cam jack mang cho cam bién
- Piu day két ni vé trung tim

Trong cAu tric mang LAN moi thiét bj nhu CCU, ZCU, Bang LED c6 mot IP riéng,
cac thiét bi nay dugc két noi voi nhau qua cac switch mang. Duéi day 1a so do két noi
tong quan hé thong
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KZ-ZCU.OINET [
| PGS
LOTS AVAILABLE Software
KZ-LD.02.NET 6 1 02 -
b kzccuoix
iy (LAN version)
KZ-ZCU.01 NET gﬁ =

LOTS AVAILABLE

€102

KZ-LD.02NET

- AT (7. 1LOV.02NET
KZ-ZCU.OINET [

a3 o

LOTS AVAILABLE

€102

Hinh 3.12 So do két noi CCU t6i ZCU va cdc bang LED

KZ-LD.02NET

% Cam bién bao trong tang ham

- Cam bién KZ-CL.01 duoc st dung dé béo tréng cho hé thdng bii dd xe sir dung két
cau nang ha 6 t6. Cam bién su dung nguyén 1y quang dién dé phat hién vat thé.

- Phat hién vat thé 1én t&i 2 mét.

- C6 d6 nhay cao.

- Pau ra tiép diém kho.

- Cong suat tiéu thu thap

- Tuwong thich véi bo diéu khién khu vuc: KZ-ZCU.CL10, KZ-ZCU.CL10.NET
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Kztek
Hinh 3.13 Cam bién bdo tréng tang ham
Théng s6 ki thuat

Ma hiéu KZ-CL.01
Nguon 24VDC/45mA
Khoang cach do ti da 2.0 mét
Tin hiéu dau ra Tiép diém kho
Led chi thi 02
Thot gian dap ing 20 ms
Vat liéu vo ABS
Tiéu chuan chdng byi/nude. P67
Nhié¢t do hoat dong 0-600C
Do am hoat dong 35-85%
Trong luong 100g
Kich thudc (RxSxC) 25x68x73 (mm)
beén Led chi thi KZ-LI.01

- Ngudn: DC5V/Max. 30mA

- Mau: b6 & Xanh la cay

- Kich thudc: 8x8x2,5¢cm

Bdng 3.3 Théng sé ki thudt cam bién bdo ché trong KZ-CL01

s KZ-LD.xx.NET — Bang led don trong nha

- Hién thi s6 luong chd dd trong va miii tén chi huéng dén khu vuc c6 s6 chd trong
do.
- Vi tri lap dat: Lo1 vao mot khu vuc hodc ¢ nga ré trong bai do xe.
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LOTS AVAILABLE

Hinh 3.14 Bang ked don trong nha KZ-LD.xx. NET

Théng s6 ki thuit
Ma hiéu KZ-LD.04 NET
Nguén dién AC 220V/Max. 80mA
Giao tiép (téc d6) vé CCU ETHERNET (10/100 Mbps)
S6 diém anh hién thi Matrix 16x64
Vit licu Thép son tinh dién
Chir “LOTS AVAILABLE” Bing mica chiéu sang bén trong
Kich thudce (RxCxS) 545x262x90 mm

Bdng 3.4 Théng sé ki thudt Led don trong nha LZ-LD.04.NET

% KZ-LOV.xx — BANG LED NGOAI TROI BUNG.
- Hién thi s0 luong cho do trong tai rr~16i vung trong bai do xe.
- Vi tri lap dat: phia trudce cong bai do xe

Hinh 3.15 Bang LED ngoai troi dung KZ-LOV.xx
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Thong s6 ki thuit

Ma hiéu

KZ-LOVxx.NET

Nguon dién

AC 220V/Max. 750mA

Giao tiép (téc d6) vé CCU

ETHERNET (10/100 Mbps)

Module hién thi s6 chd d6 trong

Ma tran LED, s diém anh 16x32 Kich
thuodc: 16cm x 32cm

SO Module tiéu chuan

03 Module

Hién thi cac ky tu c¢b dinh

Bang mica chiéu sang bén trong

S6 luong phan ving

Theo thiét ké bai xe

Vit liéu chinh Thép son tinh di¢n
SO mit hién thi 01 mit

Tiéu chuan chéng bui/nudc P65

Kich thudc tiéu chuan (RxCxS) 800x2000x300 (mm)

Bang 3.5 Théng sé ki thudt ciia KZ.LOV.xx.NET

% Switch IS170-26TF-AC

-Bo chyyén mach IS170 series la by chuyén mach truy cap L2 khong duoc quan 1y
hi¢u suat cao do Maipu phat trién. N6 dugc ap dung trong mang LAN SMB va gidi
phap chuyén mach Layer2 dé trién khai, cung cap kha nang chuyén tiép toc do

duodng truyén cua tat ca cac cong.

- N6 ap dung cong nghé luu trit va chuyén tiép, két hop v4i phan bod bo nhd dong,
dé dam bao phan bo hiéu qua cho timg cong. Bo chuyén mach IS170 series dap tng
t6t cac yéu cau toan dién ctia khach hang SMB nhu chi nhanh, khach san, nha hang,
truong hoc, hau can, chudi ctra hang, v.v.

Hinh 3.16 Switch IS170-26TF-AC

Théng s6 ki thuit

Ma hi¢u

IS170-26TF-AC

Luu lugng cong vt Iy

24*10/100/1000M Base-T giao di¢n 2*1G

SFP
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Kha nang chuyén doi 52Gbps
Ngué)n dién ¢b dinh 1

Quat c6 dinh Co

Ti€u thu dién nang <15W
Kich thudce 442x220%44.2

Bang 3.6 Thong sé ki thudt ciia Switch I1S170-26TF-AC

% KZ-KPF Kiosk tim kiém xe va thanh toan

- Tim kiém xe theo thé tir hodc bién sd

- Chi dan duong di cho khach bang ban d6

- Hd tro dau doc QR code dé thanh toan

- Thanh toan qua vi dién tir hoac Smart Banking
- Thanh to4n tién mit

- Canh béo khi c6 su cb

- Nguoi dung twong tac tryc tiép voi man hinh cam ng 32inch

Hinh 3.17 KZ-KPF Kiosk tim kiém xe va thanh todn

46

Sinh vién thuc hién: H6 Nguyén Qudc Hiéu Hué6ng dan: TS. Nguyén Qubc Dinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

CHUONG 4: HE THONG PO XE CO KHi PUZZLE STACKER HORIZONTAL
(PSH)

4.1. Céu tao chinh ciia hé thong db xe co khi puzzle stacker horizontal (PSH)
4.1.1 Két cAu thép
o Cot trude: St dung thép dng vudng 150x150 mm, thiét ké 2 cot gitp d& dang lap
dit day dién va bang diéu khién, dong thoi tao thuan loi cho viéc xe ra vio.
o Cét sau: St dung thép H100x100 mm, thiét ké 4 cot ting kha ning chiu lyc va giam
tac dong 1én san, dong thoi giam rung lic trong qua trinh hoat dong.
Bé mat két cau thép co thé duoc xur ly bﬁng son, son tinh di¢n hodc ma kém nhung
néng dé ting d6 bén va chdng dn mon.

Hinh 4.1 Két cdu thép

4.1.2 H@¢ thong truyén dong
Str dung h¢ )fich 4 diém doc lap va thiét ké xich dang tron dé nang ha, dam bao hoat
dong an toan va on dinh.

GOm hai loai mo-to chinh:
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o Mo-to ndng: Cong suat 2.2 kW, ti s6 truyén 1/20.

500(Wlth Brake) 275 3
(465) PT1/2 OILFILLER POINT
T AND VENTILATION
OILGAUGE 68.5
55 | 5
s
s | T e
wn
™~
&8 il
(MG20A-14G) | al
150 90 210
193 _PT1/4/ 256
- e
OIL DRAIN
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Hinh 4.2 Motor nang lifting motor parks

o Mo-to truot: Cong suét 0.2 kW, ti sb truyén 1/10.

326.5(With Brake) 203.5 -
300 PT1/4 OIL FILLER POINT
Bl 415 AND VENTILATION
OIL GAUGE 20 TER
/1 5 = 13015 5 6
; I I -— \ "™ 2 ) .‘,. _."!
- 4 - — ” St imE - g - A
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m
. 1M1 A—\n 11 22h
P9~ D14 65 | |55 | PT1/4 : gg \4-011
(MG20A-14 90 ol Bets
POINT

Hinh 4.3 Motor truot Sliding motor parks

Mo-to truot ngang duoc két nbi truc t1ep V0'1 truc truyen hrc ngang va st dung truyen
dong dong cap. Piéu nay giup hé thdng truot 6n dinh hon, it 6n hon.

4.1.3 Pallet
e Thiét ké buffer 10 xo va giam chin cao su ¢ day pallet gitp nang ha ém ai
e Thanh chiin banh sau sir dung thép tron véi céc 16 c6 thé diéu chinh va bao vé hiéu

qua banh xe
e Vi cap dién + day bdo v€, khung va cap khong bi bién dang va cap dugc bdo vé
khong bi dut
48
Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh

Poan Vinh Quang



Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

Hinh 4.4 Buffet 16 xo va giam chdn

4.1.4 Thiét bi bio vé
o Cong tit gii han hanh trinh ha: Khi Pallet xuong dén vi tri ¢6 thé cham vao cong
tat gigi han xudng, ngudn dién truyén dong sé bi cat khién pallet ngimg chuyén dong

Hinh 4.5 Céng tat gi6i han hanh trinh ha

e Mobc ch("ing roi: HE théng dugc trang bi moc chéng roi1 hoat dong bé'mg dién tai 4
dau pallet. Khi khong hoat dong, moc chdng roi ludn ludn & trang thai khoa. Tuyét
ddi an toan cho xe. Chi khi hé théng hoat dong, mde chéng roi duoc tiép dién, lac
nay khéa méi mé ra thi xe méi cé thé ha xudng
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Hinh 4.6 Méc chong roi
Khi nang pallet, h¢ théng c6 3 16p bao vé, bao gém:

e Cong tic giéi han hanh trinh niang: Giup dimg chuyén dong khi pallet dat dén 4o
cao toi da cho phép

e Cong tic qua gioi han hanh trinh ning (cong tic dw phong): Hoat dong nhu mot
16p bao vé b sung, ngat hé théng néu cong tic chinh khong hoat dong, ngin ngira
viéc nang vuot qué gidi han an toan.

Hinh 4.7 Céng tdc gidi han hanh trinh ndng va qud hanh trinh ndng
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e Cong tic chung xich / cap: Khi xich bi ching hodc nhay khoi puli, thiét bi s& ngat
tin hi¢u diéu khién/motor hodc gui canh bdo dé ngan chan tai nan co khi nghiém
trong.

Hinh 4.8 Céng tdc gidi han hanh trinh ha

e Cong tit giéi han hanh trinh trugt: Khi bd phan co khi treot dén vi tri cudi hanh
trinh, no s€ tac dong vao cong tac, lam cong tac dong hodc ngat mach dién lam pallet
dung

Hinh 4.9 Céng tdt giGi han hanh trinh truot

e Cam bién xAm nhap hé thong: Khi hé thong dang hoat dong, néu c6 ngudi hoic
dong vat xam nhap hudng xe vao thi hé thong dimng lai ngay lap tirc va phat canh
b4o nguy hiém.
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Hinh 4.10 Cam bién xdm nhdp hé thong

e H¢ thong phanh dién tir:
- Chtrc ning chinh: Phanh dién tir dugc tich hop vao co ciu nang ha dé giir ¢d
dinh khay d6 xe khi motor ngung hoat dong, ngdn chédn hién tuong trugt hoac
roi tu do.
- Nguyén 1y hoat dong: Khi cép dién, phanh dién tir dugc giai phong, cho phép
motor hoat dong va di chuyén khay d6. Khi ngét dién, phanh sé& tu dong kich
hoat, giit chit truc motor, dim bao khay d6 dimg yén tai vi tri mong muon.
- Tich hgp an toan: Phanh dién tir thuong dugc két hop véi cac cam bién hanh
trinh va hé théng diéu khién PLC dé dam bao hoat dong chinh x4c va an toan
trong moi tinh huéng.

e Thanh chin banh sau: St dung thép tron vé6i cac 16 ¢6 thé diéu chinh va bao
vé hiéu qua

Hinh 4.11 Thanh chdn bdanh sau
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4.1.5 Tu diéu khién
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Hinh 4.12 Téng quan cua ti diéu khién

e PLC Omron Sysmac CPM2AH-30CDR
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Hinh 4.13 PLC Omron CPM2AH-30CDR
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,

Ha Ngi

Thong s6 ki thuit

Tén san pham

PLC Omron CPM2AH-30CDR

S6 ngo vao, ra

30 diém (18 input / 12 output)

Nguodn cap

24VDC (£10%)

Kiéu ngo ra

Relay output (loai R)

Tbc d6 thuc hién 1énh

0.3 us cho 1énh co ban, 1.5 us cho 1&€nh phirc hop

B0 nhé chuong trinh

2K steps (khoang 2048 budc Iénh)

B6 dém toc do cao

2 ngo vao tdc d6 cao, toi da 2kHz

Ngo ra xung toc do cao

2 kénh, toc do toi da 1kHz (dang transistor) — (Model relay
khong c6 ngd ra xung)

Cong truyén thong 1 cong RS-232C (mini 8-pin), két ndi 1ap trinh hoic HM

Ngo vao Analog Khong tich hop san (phai gan thém module)

Ngo ra Anaglog Khong tich hop san (phai gin thém module)

Cé thé ghn thém MOdl}le mo rong (I/0, Analog, Communication, v.v.) qua cong
chuyén dung

Chirc ning Lap trinh ladder, chirc ndng logic, dém, thoi gian, truyén thong,

mo rong

Nhiét d lam viéc

0°C ~ 55°C

Tiéu chuan

CE, UL, cUL, Lloyd, NK (tuy model)

Kich thudc Khoang 90mm x 120mm x 60mm
Bdng 4.1 Théng sé ki thudt CPM2AH-30CDR
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
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e MCB 3P BKN-D20

Hinh 4.14 MCB 3P BKN-D20
Thong s6 ki thuat
Hang san xuat LS Electric — Han Quéc
Dong san pham BKN series
Ma thiét bi BKN-D20
Dong dinh muc 20A
S6 cuc 3P (3 cuc) — dung cho 3 pha
Dic tuyén bao vé Loai D— dung cho tai cadm (motor, may bom...)
Kha ning cat (Icu) 6kA (theo tiéu chuan IEC 60898)
bién &p dinh mirc 400V AC/ 50Hz
Tiéu chuan ché tao IEC 60898-1
Ung dung Bao vé qua dong, ngin mach cho hé thong dién 3 pha
Xuat xir Han Qudc hodc nha may LS tai Trung Qudc (tury 16 hang)

Bang 4.2 Théng s6 ki thudt cia MCB 3P BKN-D20
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e MCB 2P BKN D6

Hinh 4.15 MCB 2P BKN D6

Théng so6 ki thuat
Hang san xuét LS Electric — Han Qudc
Dong san pham BKN series
M thiét bi BKN-D6
Dong dinh murc 6A

SO cuc

2P (dung cho mach 1 pha 2 day hodc 2 pha)

Pac tuyén bao v¢

Loai D — chiu duoc dong khai dong cao (10-20 lan In)

Kha ning cat (Icu) 6kA (theo IEC/EN 60898-1)
Dién ap dinh muc 230/400VAC — 50/60Hz
Tiéu chuan ché tao IEC 60898-1

CAp bao vé P20

Tiéu chuan ché tao

IEC/EN 60898-1

Béo v¢ tai, motor nho, mach di€u khién c6 dong khaéi

Ung dung dong cao
Xuat xir Han Qudc hodc nha may LS tai Trung Qudc (tly 16 hang)

Kich thudc (2 module)

Rong ~35mm x Cao ~80mm x Sdu ~68mm

Bang 4.3 Théng s6 ki thudt ciia MCB 2P BKN-D6
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
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e Chu chi GIGA18N-32K

Hinh 4.16 Cau chi GiGal8N-32K

Thong s6 ki thuit

Tén san pham Cau chi GIGA18N-32 Giga Electric
Dong GGI18
S6 cuc 1P
Dong nhiét dinh muc 32A
Kich thudc rudt cau chi 22x58mm
Dong ngin mach 100kA
bién &p lam viéc 500V
Lap dat Din rail

Bang 4.4 Théng s6 ki thudt cia Gigal SN-32K
¢ Relay pha RM17TE00

Hinh 4.17 Relay pha RM17TE00
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Théng sb

Gi4 tri

Chtrc nang

Giam sat mat pha, ddo pha

Dong san pham

Zelio Control

Dién ap giam sat

3 pha 208 — 480 VAC

Tan s6 hoat dong

50/60 Hz

bién ap cach ly dinh muc

4 kV giita tiép diém va mach dién ap giam sat

Ché do bao vé

Mat pha, thir ty pha sai

Ngudng diéu chinh thoi gian
tré

0.1 — 10 giay (bién tré mat trude)

Tiép diém dau ra

1 SPDT (1 thuong mé + 1 thuong dong) — 8 A/
250 VAC

Loai tiép diém

Co khi (relay)

Nguodn cap

Khong can cap riéng — 1y truc tiép tir pha gidm
sat

Chi thi LED

Co6 LED bao tinh trang hoat dong

Nhiét do lam viéc

~20°C @én +50°C

Kich thudce

17.5 mm (réng) x 74 mm (cao) x 70 mm (sdu)

Lap dat

G#n trén thanh DIN rail 35 mm

Tiéu chuan bao vé

IP20 (vo), IP30 (mdt trudce)

Ching nhan

CE, UL, CSA, EAC

Bang 4.5 Théng s6 ki thudt ciia Relay pha RM17TE00
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e Khoi dong tir tong LS GMC-12

—— s —

a3

" eaa'
\ — y 3 ol
li';}‘
cee"

Hinh 4.18 Khoi dong tir tong GMC-12

Thong s6 ki thuat
Tén san pham Khéi dong tir LS GMC-12
Dong dinh mirc (AC-3) 12A
Cong suat chiu tai (3 pha 380V) | ~3.7kW

SO cuc chinh

3cuc (L1,L2,L3 — TI, T2, T3)

Tiép diém phu (thudng co san)

1 NO (1 tiép diém thudng mo)

bién ap cudn hut (coil) 380V AC
Tan s6 hoat dong 50/60 Hz
Dién &p céach dién dinh mic (Ui) | 690V AC
bién &p chiu xung dinh mirc 6 kV

(Uimp)

Ti€u chuan str dung

IEC 60947-4-1

Cap bao vé¢

P20 (bén ngoai can lap trong ti dién)

Gan ro le nhiét

C6 thé gin ro le nhiét dong twong Gng

Kich thudéc (W x H x D)

~45 x 77 x 87 mm (thay doi nhe theo phién
ban)

Trong lugng

Khoang 0.4 — 0.5 kg

Bang 4.6 Théng s6 ki thudt ciia LS GMC-12
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e Khéi dong tir cho dong co (0.2kW) LS GMC-6
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Hinh 4.19 Khoi dong tuwr LS GMC-6

Thong s6 ki thuit
Tén san pham Khai dong tir LS GMC-6
Dong dinh mirc (AC-3) 6A
Cong suit chiu tai (AC-3, 380V) Tbi da ~1.5 kW
Pién 4p cach dién dinh mirc (Ui) 690V AC
bién ap chiu xung (Uimp) 6 kV
Cuon hut (coil voltage) 380V AC
Tan sb hoat dong 50/60 Hz

Tiép diém chinh

3 cuc chinh (L1, L2, L3 — T1, T2, T3)

Tiép diém phu mic dinh

1 NO (1 thuong mo)

Nhiét do0 moi truong lam viée

-5°C @én +60°C

Gan ro le nhiét

C6 thé gin MT-6 hodc MT-32 tuong g

Cap bao v¢

IP20

Kich thuée (W x H x D)

Khoang 45 x 77 x 80 mm (rat nho gon)

Trong luong

~0.3 - 0.4 kg

Tiéu chuan ap dung

IEC 60947-4-1 / KS C IEC 60947-4-1

Bdng 4.7 Théng s6 ki thudt ciia LS GMC-6
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o Khéi dong tir cho dong co nang ha (2.2kW) LS GMC-9
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Hinh 4.20 Khoi dong tuw LS GMC-9

Thong s6 ki thuit

Tén san pham Khoi dong tir LS GMC-9

Hang san xuat LS Electric (Han Qudc)

Dong dinh mirc (AC-3) 9A

Cong sudt chiu tai (AC-3, 3 pha | T6i da ~2.2 kW

380V)

Cong suat chiu tai (1 pha 220V) ~0.75 - 1.1 kW

bién ap cach dién dinh muc (Ui) 690 VAC

bié¢n ap chiu xung (Uimp) 6 kV

Tiép diém chinh 3 cuc chinh (L1, L2, L3 — T1, T2, T3)
Tiép diém phu mic dinh 1 NO (1 thuong mé)

bién ap cudn hut (coil) 380V AC

Tan sb hoat dong 50/60 Hz

Kha ning gin ro le nhiét Dung loai ro le nhiét MT-32 (hodac MT-12)
Cap bao vé P20

Nhiét do 1am viéc -5°C dén +60°C

Kich thuée (W x H x D) ~45 x 77 x 87 mm

Trong luong ~0.4-0.5 kg

Tiéu chuan 4p dung IEC 60947-4-1

Bdng 4.8 Théng s6 ki thudt ciia LS GMC-9
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¢ Ro le nhiét cho dong co nang ha (2.2kW) LS GTH-22
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Hinh 4.21 Ro le nhiét GTH-22

Thong s6 ki thuit
Tén san pham Ro le nhiét LS GTH-22
Dai dong chinh duoc T 0.63Adén 1A
bién 4p cach dién dinh muc | 690V AC
(Ui)
bién &p lam viéc dinh mirc (Ue) | 380V — 415V AC
S6 cuc 3 cuc chinh
Tiép diém phu 1NO+1NC
Dong cit e thoi (Tth) ~10 1an dong dinh mirc (tiy thoi gian)
Loai reset Tuy chon: Manual (tay) hoac Auto (tu dong)
Chirc ning bao vé Qua tai, mat pha
Nhiét do lam viéc -5°C dén +60°C
Cap bao vé P20
Tudi tho co khi / dién ~10"6 lan dong ngat / ~10"5 lan dién
Lap kém khoi dong tir GMC-6, GMC-9, GMC-12 (gan truc tiép duogc)
Tiéu chuan ap dung IEC 60947-4-1

Bdng 4.9 Théng s6 ki thudt ctia GTH-22
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e Ngudn nudi PLC ngudn to ong 24V

PSS S S . S

S

Hinh 4.22 Ngudn té ong 24V

Théng s6 ki thuat
Hang san xuat MZMW
Model SV-250-24
Dién ap dau vao AC 380V (340-440V)
Dién ap dau ra DC 24V
Cong suat 250W
Dong dién dau ra 10.4A

Cap bao v¢

- Bao vé qua dong
- Bdo v¢ qua ap
- Bao v¢ ngan mach

- Loc nhiéu EMI chéng nhiéu tbt, d6 6n dinh
cao

Bdng 4.10 Théng sé ki thudt ngudn nudi PLC
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Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
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CHUONG 5: THIET KE PHAN MEM PHAN LOAI XE VA NHAN DIEN BIEN

5.1 Tong quan kién tric phan mém
5.1.1 So do tong thé h¢ thong phan meém

XE DEN CONG VAO

r

POC RFID (Tai céng In)

r

G| TIN HIEU BEN MAY TINH

May tinh x ly:

- Kich hoat Camera Al

- Nhé&n dién bién s& (YOLOv10 + PaddleQCR)
- Nhén tin hiéu tir cdm bién laser

* < 1475mm —» SEDAN

® = 1475mm & £ 1910mm = SUV

* = 1910mm va dai £ 5000mm — OVERSIZE

SO

So sanh & lwu dir ligu:

- Kiém tra trung khép RFID & bién s&

- Liru loai xe (SEDAN/SUV/OVERSIZE), thi gian,
bién s&

- Lrru vao CSDL (SQLite)

r

MO BARRIER IN (Servo)

r

XE DEN CONG RA

A 4

h 4

DOC LAI RFID (Tai cdng out)

h 4

G GICF LIEU BDEN MAY TINH

May tinh xir Iy [&n 2:

- Kich hoat camera Al tai cdng out

- Nhin dién lai bién s&

- So sanh voi diy liéu d3 lwu (RFID + bién s8)
- Tinh thévi gian dd & phi

h 4

M& BARRIER OUT (Servo)

XE VAO BAI

h

XE RO BAI

Hinh 5.1 So do tong thé hé théng phdn mém

64

Sinh vién thuc hién: H6 Nguyén Qudc Hiéu

Poan Vinh Quang

Hué6ng dan: TS. Nguyén Qubc Dinh



Nghién ciru va Thiét ké bai d6 xe thong minh ng dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phén Viét Chao,

Ha Ngi

Giai doan xe vao bai (Cong vao)

Khi xe di dén cong IN cta bai dd, hé thong dugc kich hoat dé bat ddu qua trinh nhan
dién va phan loai phuong tién. Luc nay, ngudi diéu khién phuong tién phai ding lai dé hé
thdng thue hién cac budc xt 1y tiép theo.

/7
0.0

*,

D)

D)

D)

L X4

boc thé RFID (tai cong IN):~H¢ théng st dung dﬁq doc RFID HS0430B dé nhan
dién the cua phuong tién. Moi phuong tién dugce cap mot the RFID riéng biét co
chtra ma UID duy nhat.

« Tai cong vao, dau doc RFID doc dir liéu UID tir the.

« Tin hiéu nay duogc truyén dén vi diéu khién trung tim cta hé thong.

Giri tin hiéu UID dén may tinh: Vi diu khién phai xi 1y tin hi¢u tir dau doc va giri
chuoi UID Ién may tinh thong qua cong Serial (UART).

« Trong giai doan md phong, phan mém comOcom dugce sir dung dé tao cong COM
40, két n61 Arduino (Proteus) véi phan mém xtr 1y trén may tinh.

Xt 1y tai phan mém mady tinh: Sau khi nhén tin hiéu UID, phan mém may tinh thuc
hién cac budc sau:

o Kich hoat Camera Al tai céng IN: Camera duoc bat dé chup anh bién sb cua
phuong tién.

« Nhan dién bién sé: Su: dung mo hinh Al YOLQVIQ dé phat hién bién sb, sau d6
dung PaddleOCR dé nhan dang ky tu trong bién so.

. Tiép nhén tin hiéu cam bién chiéu cao: Cam bién laser hoic IR (trong m6 phong)
cung cap dir liéu chiéu cao xe. Dya trén chiéu cao nay, hé thong s& phan loai
phuong tién:

o Chiéu cao < 1475mm — SEDAN

o 1475mm < chiéu cao < 1910mm — SUV

o Chiéu cao > 1910mm va chiéu dai < 5000mm — OVERSIZE
So sanh va luu trir dir liéu

« Hé thong kiém tra su trung khép gitta UID RFID va bién sb xe (dé chong gian
1an).

« Ghi lai thong tin: M UID, Loai xe (SEDAN/SUV), Bién s6 xe va Thoi gian vao
bi

« Luu toan bd dir liéu vao Co so dir liéu SQLite dé phuc vu cho xir Iy tai cong
OUT.

Diéu khién mé barrier IN: Sau khi xac thyc thanh cong:

« Phan mém gui tin hi¢u diéu khién dén Arduino.
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Egh;lén ciru va Thiét ké bai d§ xe thong minh @ng dung tai Dy 4n Danang Times Square ciia Cong ty c¢6 phin Viét Chao,
a Noi
« Arduino kich hoat servo motor mé barrier IN dé phuong tién di vao bai.
o Barrier tu dong dong lai sau khoang thoi gian dinh trude.
Giai doan xe roi bii (cong OUT)
Khi phwong tién di chuyén dén cong OUT, hé théng bat dau quy trinh xéc thyc 1an 2.
< Poc lai thé RFID (tai cong OUT)
« Dau doc RFID tiép tuc quét UID tir thé cta phuong tién.
« Dir liéu UID duoc giri vé may tinh qua Arduino gidng nhu & budc vao bii.
% Xur ly tai may tinh
« Kich hoat lai Camera Al tai cong OUT dé chup va nhén dién lai bién s xe.
o Phin mém thuc hién:
o So sanh UID va bién sb véi dit ligu da luu tir khi xe vao bi.
o Néu khép, tinh thoi gian dd xe (thoi gian vao — ra).
o Tinh phi 3 xe néu c6 quy dinh (trong phién ban thyc té).
% Diéu khién mo barrier OUT

« Khi dir liéu hop 1¢, phan mém gui tin hiéu diéu khién mé barrier OUT.

e Arduino kich hoat servo dé mo barrier cho xe roi bai.

-

=

B

1
e

b

Hinh 5.2 Quy trinh ctia hé théng
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

5.1.2 Mo hinh phan 16p (Layered Architecture)

PHAN CUNG (Hardware Layer) |

- RFID Reader (IN/OUT)

- Laser Sensor (phan loai xe)

- Camera Al (nhan dién bién sd)
- Servo Barrier

- Arduino (Giao tiép vai PC)

LOP GIAO TIEP (Communication Layer)

- Serial (UART) giira Arduino & PC
- USB/Webcam dén phan mém Al

LOP XU LY NGHIEP VU (Business Logic Layer)

1. Module Nhan Dién Bién So:
- YOLOv10 phat hién bién
- PaddleOCR nhan dang ky tu
2. Module Phéan Loai Xe:
- Tin hiéu cadm bién laser
- Phan loai: SEDAN / SUV / OVERSIZE
3. Module So Khép & Diéu Khién Barrier
- So sanh RFID + bién s6
- Quyét dinh dong/md barrier

|LOP LUU TRO D' LIEU (Data Layer) |

- Co' so dir liéu SQLite
- Bang: Xe vao, Xe ra, RFID, Loai xe, Thoi
‘gian vao, Thei gian ra, Tinh tién

LOP GIAO DIEN NGUOI DUNG (User Interface)

- Giao dién Python (PyQt)

- Hién thi: bién s6, RFID, loai xe, thoi gian ra vao, thanh tién
- NGt diéu khién tay (manual override)

- Hién thi camera

Hinh 5.3 M6 hinh phan lop
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Nghién ciru va Thiét ké bai d6 xe thong minh ng dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phén Viét Chao,
Ha Noi

H¢ thong dugc thiét ké theo md hinh phan 16p, bao gdm 5 16p chinh: Lép Phan
Cung, Lop Giao Tiép, Lop Xu Ly Nghi€ép Vu, Lop Luu Trir Dit Li€u va Lop Giao Dién
Ngudi Dung.
Lép Phin Cirng (Hardware Layer)

L&p nay bao gdm cac thiét bi vat 1y chiu trach nhiém thu thap dir liéu va diéu khién cac
thanh phan co dién:

o RFID Reader (IN/OUT): Thiét bi doc thé RFID, dugc si dung dé xac dinh cac
phuong tién ra/vao.

« Laser Sensor (phan loai xe): Cam bién laser dung dé do kich thudc va phan loai xe
(vi du: SEDAN, SUV, OVERSIZE).

e Camera Al (nhan dién bién s0): Camera dugc tich hop tri tu¢ nhan tao dé chup anh
va nhan dién bién so xe.

« Servo Barrier: Rao chin tu dong, duoc diéu khién dé dong/mo 161 di.
« Vi diéu khién (Giao tiép v6i PC): Vi diéu khién dong vai tro cau ndi giao tiép giita
cac cam bién, thiét bi ngoai vi va may tinh c4 nhan (PC).
Lép Giao Tiép (Communication Layer)

L&p nay quan 1y viéc truyén thong gitra cac thanh phan phan cing va phan mém, ciing
nhu gifra cac module phan mém:

« Serial (UART) giita vi diéu khién & PC: Giao tiép ndi tiép qua UART (Universal
Asynchronous Receiver/Transmitter) dé truyén dir li€u va 1énh diéu khién giira
Arduino va PC.

« USB/Webcam dén phan mém AI: Giao tiép qua cong USB hoic su dung webcam
dé truyén hinh anh tir camera dén phan mém Al xtr 1y nhén di¢n bién so.
Lép Xir Ly Nghiép Vu (Business Logic Layer)
bay 1a "bo ndo" ctua hé théng, noi thuc hién céc thuat toan va quy tac nghi¢p vu chinh:
« Module Nhan Dién Bién Sé:
o YOLOV10 phat hi¢n ]:)ién: St dung mo6 hinh YOLOv1O0 (You Only Look
Once phién ban 10) dé phat hién vi tri bién s6 trong hinh anh.
o PaddleOCR nhan dang ky tu: Ap dung cong nghé PaddleOCR dé nhan dang
cac ky tu trén bién s6 da dugc phat hién.
e Module Phan Loai Xe:
o Tin hiéu cam bién laser: Str dung dir li¢u tir cam bién laser dé xac dinh kich
thuoc xe.
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o Phén loai: Thuc hién phan loai xe thanh cac loai nhu SEDAN / SUV /

OVERSIZE dua trén dir li€u cam bién.
« Module So Khép & Piéu Khién Barrier:

o Sosanh RFID + bién sb: So sanh thong tin RFID cua xe v6i bién sé dd nhan
dién dé xac minh.

o Quyét dinh dong/mé barrier: Dya trén két qua so sanh va cac quy tac nghiép
vu (vi du: xe da dang ky, thanh toan hop 1¢), hé thng s& quyét dinh diéu
khién rao chin dong hodc mé.

Lép Luu Trir Dir Liéu (Data Layer)
Lé6p nay chiu trach nhiém lwu trir va quan 1y dit liéu cua hé thong:

e Cosddirliéu SQLite: Str dung SQLite, mdt hé quan tri co s& dir liéu nhe, dé luu trix
thong tin.

« Bang:
o Xe vao: Luu trit thong tin chi tiét vé xe khi vao.
o Xe ra: Ghi lai thong tin khi xe ro1 di.
o Loai xe: Danh muc hoéc thong tin chi tiét vé cac loai xe.
o Thoi gian vao: Thoi diém xe di vio.
o Thoi gian ra: Thoi diém xe roi di.
o Tinh tién: Thong tin lién quan dén viéc tinh toan phi.
Lép Giao Dién Ngudi Dung (User Interface)
L6p nay cung cap giao dién dé ngudi dung tuong tac voi hé thong:

« Giao dién Python (PyQt): Phat trién giao dién nguoi dung bang thu vién PyQt cia
Python, cho phép tao cac ing dung d6 hoa dep mat va chiic ning.

« Hién thi:
o Bién sb: Hién thi bién s6 xe da duoc nhan dién.
o RFID: Hién thi thong tin RFID.
o Loai xe: Hién thi loai xe da duoc phan loai.
o Thoi gian ra vao: Cung cap thong tin thdi gian xe vao va ra.
o Thanh tién: Hién thi s6 tién can thanh toan (néu co).

« Nut diéu khién tay (manual override): Cung cip kha ning can thiép thi cong, cho
phép ngudi van hanh di¢u khién rao chan hodc cac chirc nang khac trong truong hop
khan cap hodc can thiét.
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« Hién thi camera: Tryc tiép hién thi hinh anh tir camera dé ngudi dung c6 thé quan
sat.

5.2 Mo hinh phan loai xe va doc thé RFID
5.2.1 Mo ta quy trinh phén loai

- Muyc tiéu: Phén loai cac phuong tién thanh cac nhom nhu SEDAN, SUV, hodc
OVERSIZE dua trén chiéu cao cua xe khi di qua tram ki€ém soat, phuc vu vi¢c di€u phoi
do xe, kiém soat ra vao va tinh phi phu hop.

- Quy trinh phén loai gdm céc buédc sau:
< Budc 1: Phat hién phuong tién dén.

Khi ¢6 xe di chuyén dén vi tri kiém soat dau vao, cam bién hong ngoai (IR) s& phat hién
vat can va kich hoat hé thong.

< Budc 2: Po chiéu cao xe bang cam bién laser.

Cam bién laser dugc gan c6 dinh phia trén dau vao sé& do chiéu cao xe.
Dit liéu chiéu cao duogc giri vé vi diéu khién.

% Budc 3: Phan loai theo ngudng.

Arduino sé& so sanh chiéu cao do duoc véi cac ngudng xac dinh trude:
Néu chiéu cao < 1475 mm — Loai: SEDAN

Néu chiéu cao > 1475 mm va < 1910 mm — Loai: SUV

Néu chiéu cao > 1910 mm va chiéu dai > 5000mm — Loai: OVERSIZE
< Budc 4: Giri két qua 1én may tinh.

Két qua phan loai duoc giri 1én phin mém giao dién trén may tinh qua cong Serial .
Dit liéu bao gdm: Loai xe (SEDAN/SUV).

Thoi diém doc.

Gia trj chiéu cao thuc té (mm).

< Buéc 5: Hién thi va luu trit.

Phan mém trén may tinh nhan dir li¢u va hién thi loai xe 1én GUL

Loai xe cling cac thong tin lién quan s& duge luu vao Co so dit liéu (SQLite) dé két hop
v6i1 thong tin nhan dién bién s6 va RFID sau do.

5.2.2 Str dung cam bién IR33 dé phan loai.
Trong hé théng phan loai xe, cam bién hong ngoai IR33 dong vai tro then chdt dé xac

dinh loai phuong tién dya vao kich thudc thuc té. Phuong phap st dung cam bién hong
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ngoai giip dam bao tinh tur dong, nhanh chong va d6 chinh xac cao, d6ng thoi loai bo su
phu thudc vao yéu td con ngudi.

Nguyén 1y hoat dong ciia cam bién hdng ngoai IR33

Hé¢ thong s dung cam bién hong ngoai IR33 duoc lap ¢ dinh & phia trén lan xe,
huéng xudng mit dit. Khi mot phuong tién tién vao khu vuc kiém soat, cam bién s& do
khoang cach tir cam bién dén diém cao nhét cua xe.
Thiép 14p ngudng phan loai

bang LED hién thi

cam bién 03 _ SUV.LSEDAN
thu / phat \
cam bién 04 = cam bién 02 cam bién 01 Son finh dién
thu / phat @ thu / phat thu / phat [ =
O\ Inox 555 : Inox C,\ [ Inox -
=) (=] (=)
ONG PVC = NG SAT M10 ONG PVC o NO SAT M10 ONG PVC s NO SAT M10 NO SATMI0 ONG PVC
AM SAN (x4) AM SAN (x4) AM SAN (x4) (x4) AM SAN
e e it e
SAN BE TONG
| 2500 |
| 5000 |
Hinh 5.4 Vi tri ddt cdc cdm bién hdng ngoai phdn loai xe
Loai xe Cac cam bién kich hoat
SEDAN Cam bién 1 va cam bién 2
SUV Cam bién 1, cam bién 2 va Cam bién 3
OVERSIZE Tat ca cac cam bién hodc cam bién 1, 2, 4 (Pallet khong qua 5m)

Bdng 5.1 Bdng cdc ngwdng phdn logi xe

Céc ngudng duoc thiét 1ap dwa trén quy chuan kich thude thuc té cua xe tai Viét Nam
va kinh nghiém tu thuc tién hé thong bai do.

Giao tiép véi hé thong diéu khién

Khi cam bién do duogc chiéu cao, gia tri nay dugc truyén vé bﬁ) diéu khién phan loai xe
KZ-VRC.NET, sau d6 dugc xur ly va phan loai theo ngudng. Két qua phan loai dugc gui
qua cong Serial (UART) dén phan mém may tinh.

Thong tin giri bao gdm: Ma loai xe (SEDAN, SUV)
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Khi hé théng bdo OVERSIZE thi canh bao cho khach hang bii dd xe khong nhan xe
vao bai vi hé thong do xe co khi c6 PALLET chi dai 5m khong chira du kich thudce xe.

5.2.3 K&t ndi phan cirng IR33 va vi diéu khién

Trong giai doan thir nghiém hé thong phan loai xe, nhom ban dau sir dung cam bién
thue té IR33 két hop voi bo diéu khién KZ-VRC.NET. DAy 1a cac thiét bi chuyén dung do
cong ty KZtek thiét ké nham phuc vu cho viéc phan loai phwong tién giao thong trong cac
hé théng bai dd xe thong minh. Tuy nhién, do cac thiét bi nay 1a san pham doc quyen
khong dugc cung cip cong khai va khong c6 md hinh mé phoéng tich hop sén trong phan
mém Proteus, nhém di quyét dinh str dung Arduino MEGA 2560 dé gia lap chirc ning cta
bd diéu khién KZ-VRC.NET trong qua trinh mé phong va kiém thir hé¢ thong.

Pé mo phong tin hiéu dau vao tir cam bién chiéu cao, nhom str dung mo-dun IR Infrared
Obstacle Avoidance Sensor, thiét b nay co san trong thu vién Proteus va ¢ kha néng phat
hién vat can tuong tu cam bién chiéu cao trong thuc té. Bang cach b tri cac cam bién &
cac vi tri cao thap khéc nhau, Arduino MEGA sé& doc céc tin hiéu tir cam bién va xac dinh
chiéu cao xe dé phan loai thanh SEDAN, SUV hoac OVERSIZE theo nguyén tac dinh sén.

Song song v&i qué trinh phan loai xe, hé thong con duge tich hgp mo-dun RFID
HS0430B nham quan 1y thong tin phuong tién. Thé RFID gan trén xe s& dugc dau doc thu
nhan, sau d6 dit liéu UID cua thé dugc vi diéu khién xir 1y va gui dén phan mém may tinh
dé kiém tra, d01 chiéu va luu tri. Arduino MEGA chiu trach nhiém giao tlep qua giao thirc
UART (qua cong Serial) dé truyén dir liéu UID vé may tinh, noi phan mém quan 1y tiép
nhan va thuc hién cac bude xac thue can thiét nhu ddi chiéu bién sd, kiém tra thoi gian
vao/ra hodc diéu khién rao chén (barrier).

Gi6i thiéu vé Arduino MEGA 2560

Arduino MEGA 2560 1a mét vi diéu khién mé rong thudc dong Arduino, dugce phat
trién dua trén vi diéu khién ATmega2560 cua hang Atmel (nay 1a Microchip). Pay la phién
ban c6 nhiéu chan 1/O nhit trong ho Arduino phé thong, phu hop voi cac du an can xur Iy
nhiéu tin hiéu vao/ra cung luc nhu: robot phtrc tap, hé thong diéu khién da thiét bi, hay hé
thong phan loai xe nhu trong dé tai.
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Hinh 5.5 Sor db chdn trong Arduino MEGA 2560

Arduino Megas c6 so dd linh kién nhu céc hinh trén:

o 5 Chan GND

e 3chan5V

e 1chan3.3v

e 1 ntreset

o 16 chan analog

e 4chan UART

e 54 Chan digital trong d6 c6 15 chan chung ta c6 thé st dung nhu PWM
o 6 Chan lap trinh ISP
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So do két néi IR Infrared Obstacle Avoidance Sensor va Arduino MEGA 2560.
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Josuag paieu|
1o
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Hinh 5.6 So do két noi trén mé phong

Bang két ndi chan tin hiéu IR Infrared Obstacle Avoidance Sensor va Arduino MEGA 2560

IR Infrared Obstacle Avoidance Sensor Arduino MEGA 2560
SENSOR 1 Chan 22
SENSOR 2 Chan 23
SENSOR 3 Chan 24
SENSOR 4 Chan 25

Bdng 5.2 Bdng két néi chdn tin hiéu ctia IR véi Arduino MEGA 2560

5.3 Giao tiép va Xir li tin hiéu RFID
5.3.1 RFID IC CARD / Tag Reader HS0430B
Hé théng st dung dau doc RFID HS0430B hoat dong & tan s6 125kHz, giao tiép bﬁng

UART (Serial) Sié nhan dang phuong tién. M5i~thé RFID c6 mot ma s duy nhat (UID),
dugc st dung dé xac dinh xe khi vao va ra bai do xe.
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Hinh 5.7 Bdu doc thé RFID (HS0430B)

Théng s6 ky thuit
- bién ap sir dung: 5VDC tir cong USB
- Tuong thich: Thé RFID IC Card / Tag
- Tan sb hoat dong: 125 kHz
- Khoang c4ch nhén thé: 8~15cm
- Chuan giao tiép : UART
- Chuén chéng nudc : IP54
- Nhiét do hoat dong : -40 ~ 80 6 C
- D) 4m hoat dong : 5% - 95%
- Hé diéu hanh hd trg : Windows, Linux,...
- Kich thude : 96 x 60 x 11mm
5.3.2 Két ndi phan ctirng RFID va vi diéu khién
So do chan ndi gitra HS0430B va Arduino MEGE2560
- Hé thong chi m6 phong nén thay vi sir dung HS0430B ta str dung VIRTUAL TERMINAL
thay cho thiét bi RFID. Virtual Terminal trong Proteus dong vai tro nhu moét thiét bt UART

guri dit liéu dén Arduino. Chung ta c6 thé gd tay vao Virtual Terminal chudi UID, vi du:
0A0045F23B, giong nhu HS0430B sé& gui thuc te.

75

Sinh vién thuc hién: H6 Nguyén Qudc Hiéu Hué6ng dan: TS. Nguyén Qubc Dinh
Poan Vinh Quang



Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

RFID Arduino MEGA 2560
HS0430B (IN) TX RXO0 (Chan 0)
HS0430B (OUT) TX RX1 (Chan 19)

Bdng 5.3 Két néi RFID véi Arduino MEGA 2560

ARD1
ARDUINO MEGA2560

- -

ONINQyV

0952 eBajy ouinpay
paanne
[RIRT]

woorspafoigburiasuibugzay - mmm

23 RFID OUT
D4 RX_Out O——————
TX_Out Q—————

9ZLL NV9L
0952VOINLY

NI 90TVNY
SEEEEEEREER

RX_In O————
QO TX_COM ™ In O———

La10s0y
[ J

2
22
4

mmmmmmmmmmmmmm

Hinh 5.8 Sor db két ndi trén mé phdng

5.3.3 Xirly UID tir RFID va giri 1én may tinh

Muc tiéu cia qua trinh xir ly UID

Muc tiéu chinh ctia phan nay 1a xt Iy chudi UID (Unique Identifier) tir thé RFID doc
duoc boi vi diéu khién (Arduino Mega 2560), sau d6 giri chudi dit liéu ndy toi may tinh dé
thuc hién:

- Kiém tra tinh hop 1¢ cta thé

- Ghi nhan thong tin xe ra vao

- Diéu khién d6ng/mé barrier thong qua phan hdi tir may tinh

76

Sinh vién thyc hién: H5 Nguyén Quéc Hiéu Hudng dan: TS. Nguyén Québc Pinh
Poan Vinh Quang




Nghién ciru va Thiét ké bai d6 xe thong minh ng dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phén Viét Chao,
Ha Noi

Quy trinh xir ly dir liéu UID
Toan bd qua trinh xtr Iy va truyén dit liéu dién ra nhu sau:

Budc 1: Nhan dir liéu tir RFID

- Khi ngudi dung quét thé RFID, mo-dun HS0430B giri chudi dit liéu UID qua cong Seriall
(UARTT1) cua Arduino Mega 2560.

- Chudi nay c6 do dai ¢b dinh (thuong 10 ky tr), dang ky tw ASCIL vi du: "3A00B5C2F1".

Budc 2: Kiém tra va chuin hoa chudi UID

- Arduino gé d(_)cltoa‘m bo chudi tir Serial ( RFID IN) hoidc Seriall (RFID OUT), loai bo ky
tu khong can thiét nhu \r hodc \n.

- C6 thé ap dung budc kiém tra dinh dang UID (vi du: chi chap nhan ky tu s6 va chit cai in
hoa, d¢ dai = 10).
Budce 3: Guri dit liéu 1én may tinh qua Serial3

- Arduino Mega sir dung cong Serial3 (UART3) két ndi v6i may tinh thong qua USB (chan
TX3 — RX3).

- Sau khi doc thanh cong UID, Arduino sir dung 1énh Serial.print() dé truyén chudi 1én may
tinh.

- M4y tinh (phan mém Python hoic giao dién GUI) s& ling nghe cong COM dé nhan dix
liéu.
Két ndi Arduino MEGA 2560 dén phin mém quan li bii d6 xe thong minh

Gi6i thiéu comOcom:

- Trong qua trinh phat trién va moé phong hé thong quan 1y bai d6 xe thong minh, thay vi
str dung thiét bi phan cing thyc té, nhom su dung coéng cu comOcom dé gia lap céng COM
ao. bay la mot trinh diéu khién ma ngudn mé cho Windows, cho phép tao hai cong COM
nbi véi nhau, tir d6 mé phong qua trinh giao tiép gitta Arduino va phan mém quan 1y ma
khong can két nbi vat 1y.

Str dung comOcom giup nhom thyc hién:
- M6 phong qua trinh truyén dit liéu tir Arduino dén phan mém quan 1y va nguoc lai.

- Kiém tra cic chuic ning truyén — nhan thong tin RFID, 1énh m¢ barrier ma khong can six
dung phan ctrng thuc.

- Hb trg qua trinh lap trinh va g& 16i phan mém trén may tinh mot cach linh hoat.
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i
=) Virtual Port Pair 1 COM5 COoM8
- COMS emulate baud rate (] (] emulate baud rate
4- COME enable buffer overun [ (] enable buffer overmun
enable plug+n mode I;I I;I enable plug-in mode
enable exclusive mode [ | [ | enable exclusive mode
enable hidden mede (] (] enable hidden mode
RX = @ RX
TX & 8 TX
DTR = = DTR
DSR & ® DSR
DCD & ®DCD
RTS & & RTS
CT5 & ®CTS
Rl ] @ R
ouT1 @ BOUTY
ouTZ @ BOUT2
OPEN @ . B OPEN
CN
Add Pair Remove Reset Apply

Hinh 5.9 Phdn mém gid ldp c6ng Com comOcom
Nguyén ly hoat dong ctiia comOcom
- comOcom tao mot cap céng COM 4o, vi du: COM5 <=> COMS.
- Khi mét g dung (nhu Arduino IDE Serial Monitor, hodc mé phong tir Proteus) guri dir
liéu dén COMS, ing dung khéc (vi du phan mém quan ly viét bang Python/C#) c6 thé doc

dir 1iéu do tt COMS — va nguoc lai.

- Piéu nay mé phong hoan hao qua trinh giao tiép UART giita hai thiét bi that.
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Hinh 5.10 Két néi Arduino MEGA 2560 dén Com 5

Viéc st dung comOcom gitip hé thong dugc kiém thir hiéu qua, linh hoat va tiét kiém
chi phi phan cing. Trong giai doan phat trién, day la cong cu khong thé thiéu dé ddm bao
tinh dung dan va on dinh cua phan mém trudc khi trién khai trén h¢ thong that.
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5.4Phan mém nhan dién bién so

5.4.1 Giéi thiéu vé mé hinh YOLOv10 va PaddleOCR

M6 hinh YOLOv10:

Téng quan:

Puoc phat trién boi nhom nghién ctru Ultralytics, YOLOv10 la mdt thuat toan thi
giac may tinh dugc sir dung dé phat hién ddi twong dwa trén mang than kinh tich chap
(convolutional neural network — CNN). YOLOV10 tiép tuc hudng t&i viéc can bang giira
tdc d6 va do chinh xéac, va dic biét téi uvu hon cho cac ung dung real-time object detection
trén thiét bi edge hoac cloud.

Dau vao cia mo6 hinh 1a mot 4nh, m6 hinh s€ nhén dang anh d6 c6 do1 tuong nao
hay khong, sau do s€ xac dinh toa d cua doi tuong trong birc anh.

Dac diém:

YOLOV10 Ia phién ban nang cépNCﬁa phién ban trude d6 la YOLOVS, nhanh hon
nhung van gitr duge d6 chinh xac cao, ho trg huan luyén nhanh chong, don gian hon. C6
thé dé dang trién khai trong céc du an thyc té nhu:

- Nhan dién bién sb xe & kiém soat bai dd xe

- Giam sat va kiém tra chét lugng trong cong nghiép
- H¢ théng giam sat an ninh & nhan di¢én khuén mat
- Robotics & Xe tu hanh

Hinh 5.11 Bién s6 xe dworc phdt hién ding YOLOv10
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Cic buéce huan luyén mé hinh YOLOV10:
Bwéc 1: Chuén bi dit liéu:

Pé huén luyén mo6 hinh YOLOV10, ta can cd tap dir li€u hinh anh dugc gén nhan va
chu thich d6i twong twong tmg cua ching. Cac chu thich bao gdm nhin 16p dbi twong
(class) va toa do cua hop gidi han (bounding box) ctia né trong anh. D li¢u nay dugc su
dung dé dao tao m6 hinh phat hién chinh x4c cac dbi twong trong hinh anh méi.

Viéc tao ra tap dit liéu tuy chinh 1a mot qua trinh kho khan. Cé thé mat hang chuc
hodc tham chi hang tram gid dé thu thap hinh anh, gin nhan va chuyén dbi chung & dinh
dang thich hop. Nhung ngay nay da c6 nhiéu cong cu hd trg viéc xir 1y dir liéu nhu
Labellmg, RectLabel hay Roboflow.

£ Explore the Roboflow Universe

© Feoarie Projecss

L

Hinh 5.12 Céng cu Roboflow Universe
Budéc 2: Huan luyén mé hinh:

Vi viéc huan luyén yéu cau rat nhiéu tai nguyén phan cing nén ching ta s€ st dung
cong cu Google Colaboratory.

Google Colaboratory (hay Google Colab) la mot nén tang mién phi do Google cung
cap, giiip nguoi dung viét va chay ma Python trén nén tang ddm may ma khong can cai dit
phan mém trén may tinh. Colab chil yéu duoc sir dung trong may hoc (Machine Learning),
xur 1y dir li€u 16n va thi gidc may tinh (Computer Vision).

Cac tinh nang:

- Chay Python trén ddm may

- H6 trg GPU & TPU mién phi

- Két ndi véi Google Drive

- Ho tro Markdown va Jupyter Notebook
- Chay ma Python tuong tac

81

Sinh vién thuc hién: H6 Nguyén Qudc Hiéu Hué6ng dan: TS. Nguyén Qubc Dinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

Saep 07: Clone the YOLOVI0 Github Repo

S2ep 02; Install All the Requried Packages

Hinh 5.13 Giao dién Google Colab

Theo tai li€u cua Ultralytics, cac budc huan luyén nhu sau:

Két néquoogIe’ Colab voi GPU: Google Colab cung cAp GPU mién phi nhu Tesla T4 hoic
P100 dé tang toc huan luyén.

Fmguse units avallsbie. Bmsources ofternd free of charge s not guammeed
L B ruttime ey st op 10 4 howrs 10 minses

Mang

Engime hackend (GPU)
125PM

Symieen HAM
1112760

Hinh 5.14 Két néi GPU ctia Google Colab
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Clone YOLOV10 vé may tinh ao Colab.

Hinh 5.15 Clone YOLOv10 vé mdy do

Cai dat cac thu vién can thiét: Mot s6 thu vién quan trong nhu: Ultralytics, Pytorch, numpy,
OpenCV, ...

v Step 02: Install All the Requried Packages

Hinh 5.16 Cai ddt cdc goi thw vién

Chuén bi tap dir ligu: YOLOV10 str dung dir li¢u theo dinh dang chuan YOLO format, véi
moi anh di kem 1 file text chira cac toa d bounding box. Ching ta str dung Roboflow dé
tim céc dataset c6 san va tai vé may ao dé huan luyén.

v Step 04: Download the Dataset from Roboflow

o

yi-rone .y wtl (75 RN)

fuse/local /1 i/ pythont 18/dist -packages (from reboflew] (2024.6.2

ay Wbl (100 kn)
vta

Hinh 5.17 Tdi Dataset tir Roboflow
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Huén luyén mé hinh YOLOv10: Chay 1énh hudn luyén.

« Step 05: Train Custom Model

Hinh 5.18 Giao dién Google Colab

Giai thich c4c tham sb:

e Batch size: 1a mot trong nhitng tham s6 xéac dinh s6 luong dit liéu huan
luyén duogc st dung trong mot lan 1ap lai thuat toan. N6 chi dinh sb luong
mau s& dugc truyén qua mang than kinh (Neural Network) ciing mat ltc.
Viéc lya chon batch size phu thudc vao kich thudc cta tap dir liéu, do phuc
tap cia mo hinh va tai nguyén may tinh.

e Epochs: 1a mét 14n lip hoan chinh théng qua toan b tap dir liéu trong
quéa trinh dao tao. Trong mdi Epochs, md hinh dugc trinh bay véi toan bo
tap dit li€u va no cép nhat cac trong sb ctia nd dya trén céc 16i ma nd mic
phai trong khi du doan dau ra chinh x4c. Muc tiéu ctia nhiéu Epochs 1a cai
thién do chinh xac cua mo hinh béng cach diéu chinh weight cua no trén
toan bo tap dir liéu nhiéu lan.

e Model: str dung trong sb da dugc huan luyén ban dau ctia mé hinh, vi
du nhu yolov10n.pt, yolovlOm.pt, yolov10x.pt.

e Data: st dung tap dir liéu da tai vé truge d6 dé huin luyén.

Sau khi huan luyén, ta s€ c6 mot tap trong so6 tot nhat va cac chi s6 huan luyén:

YOLOv1®n summary (fused): 285 layers, 2694806 parameters, © gradients, 8.2 GFLOPs
Class Images Instances Box(P R mAP5@ mAP50-95)

all 64 68 8.981 8.794 0.867 ©.486
Speed: ©9.2ms preprocess, 5.1ms inference, 8.0ms loss, ©.1ms postprocess per image

Hinh 5.19 Chi s két qud hudn luyén
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e P (Precison): D chinh cao (90,1%), md hinh it bi nham 1an, it phét hién sai.
e R (Recall): Twong dbi tot (79,4%), mo hinh phat hién kha day du cac vt thé.
e mAP@0.5 (mean Average Precison): Khé cao (86,7%), rat tot cho bai toan nhan
dién
e mAP@0.5:0.95: Trung binh (48,6%), c6 thé cai thién bang cach thém nhiéu anh
huén luyén, da dang goc nhin, anh sang, ...

PaddleOCR:
Téng quan vé OCR:

He¢ thong nhan dang chir viét (Optical Character Recognition — OCR) di dugc
st dung rong rai trong thuc té nhu doc hoa don, cac loai giéy to ca nhan. Tuy nhién OCR
van 1a mot van dé dﬁy thach thtrc vé ca d6 chinh xac va téc d6 tinh toan. Cac coOng cy va
cac thuat toan trich xuat ngay cang duoc phat trién va 1am viéc hiéu qua trong viéc nhin
dang va phan tich cu tric.

Gidi thiéu PaddleOCR:

PaddleOCR la mét thu vién nhan dang ky tu quang hoc (OCR) ma ngudn mo
do Baidu phat trién, thudc hé sinh thai PaddlePaddle. Thu Vi§n nay ho trg nhan dang van
ban trong hinh anh v6i dJ chinh xac cao va téi uu hoa hiéu suat, dac biét phu hop vdi ngdn
ngir da dang, bao gom tiéng Viét.

- C4c tinh nang chinh cua PaddleOCR:
- HO tro nhéan dang nhiéu ngon nglr

- Kién trac OCR manh m&

- Hd tro nhidu mé hinh OCR khac nhau
- Tich hop GPU & CPU

- D& dang tich hop vao cac hé théng Al
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5.4.2 Quy trinh chup va xir Ii anh bién s6 cia YOLOv10 va PaddleOCR:

- Nhan dir liéu tir camera: dir li€u dau vao la anh/video tir webcam, camera IP, hoac anh
chup san.

- Phat hién ving chira bién s6 bang YOLOv10: ding mé hinh d3 huin luyén dé xac dinh
vi tri bién s6 xe. Két qua s€ dugc mdt bounding box (toa dJ).

- Cat va xtr 1 anh bién sd: dung bounding box dé cat ving chira bién sb.
- Nhan dang ki tuy bién s6 bang PaddleOCR: Pua vung chira bién s da cit vao PaddleOCR
dé nhan dang ki ty, sau do s€ tra vé chudi ki ty 1a bién s6 xe dya vao gia tri do tu tin co6 thé

dat trudc.

- Xu 1i hau ky chuoi bién s6: Lam sach chudi bién s6 (bé dau cham, ki ty la,...), kiém tra
ding dinh dang bién so xe.

- Luu va hién th dit liéu: Hién thi bién s doc duoc 1én giao dién GUI, luu céc dit liéu lién
quan vao SQLite.

Hinh 5.20 Két qud bién sé xe doc dwoc

86

Sinh vién thuc hién: H6 Nguyén Qudc Hiéu Hué6ng dan: TS. Nguyén Qubc Dinh
Poan Vinh Quang



Nghién ciru va Thiét ké bai d6 xe thong minh ng dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phén Viét Chao,
Ha Noi

5.5  Thiét ké giao dién nguoi dung (GUI):
5.5.1 Cong cu va thw vién can dung:

Giao dién nguoi dung (GUI) cua phan mém sir dung thu vién PyQt5 va cong cu Qt
Designer dé thiét ké.

Qt Designer 1a mot cong cu dé nhanh chéng xiy dung giao dién ngudi ding dd hoa
v6i cac widget tir khung Qt GUI . N6 cung cip mot giao dién kéo va tha don gian dé bé tri
cac thanh phan nhu nut, truong van ban, hop to hop va hon thé nita. Pay 1a anh chup man
hinh cua Qt Designer trén Windows:

4 enngee =

Fle B Foem  View  Settegr  Wiedow  Hep

5 C} iNL R i o w3 SN

Wit Bo C Dgect baipwatar a2 »

ey - rertad” L= Fregurty Edee £ =

1

|

- Che

| - - + B Duicg Qbvécg
I = Vertc Lagast tuttercs QDiseg

Hinh 5.21 Giao dién ctia phdn mém Qt Designer

Qt 1a mot Application framework da nén tang viét trén ngdn ngir C++, dugc dung
dé phat trién cac tmg dung trén desktop, hé thong nhing va mobile. H trg cho cac platform
bao gom : Linux, OS X, Windows, VxWorks, QNX, Android, 10S, BlackBerry, Sailfish
OS va mét sb platform khac. PyQt dugc phat trién boi Riverbank Computing Limited, 1a
Python interface cua Qt, két hop cua ngoén ngir 1ap trinh Python va thu vién Qt, mét thu
vién bao gdm cic thanh phan giao dién diéu khién (widgets , graphical control elements).
Phién ban ma phan mém sir dung 1 phién ban thir 5 — PyQt5.

Hinh 5.22 Lénh cai ddt PyQt5
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5.5.2 Giao dién ngwoi dung (GUI): N
Str dung cong cu Qt Designer cung voi cac Widgets co san , giao dién nguoi dung
(GUI) cua phan mém duogc thiét ké nhu sau:

wl

':'!‘nv-mm-lldtﬂ._u'

Téng xe: suv: SEDAN: Xe vao:
Hidn 86 RFID Logi xu Girdr vao RFID:

Logi xe:

| Xera:
RFID:

Thanh tién:

Ché do bing tay  Biénsé: Xe vao '

RFID: Loal xe: Xera

Xom dir U &5 luu Xudt Excel

Hinh 5.23 Giao dién ngwoi dung (GUI) ctia phdn mém
Trong do:

e Hai khung camera: Vao (trai), ra (phai) dung imageLabel va dugc dat d§ phan giai
la 640x480.

e Khung hién thi thong tin xe vao/ra: st dung cac Label, hién thi cac thong tin ctia xe
(bién s6, RFID, loai xe, thanh tién).

e Danh sach xe dang giri trong bai: sir dung tableWidget, hién thi va luu trit thong tin
cua xe vao (bién s6, RFID, loai xe, thoi gian xe vao).

o Khung ché d6 bang tay: sir dung cac Label va lineEdit dé nhap bang tay thong tin
cua xe khi hé théng nhan dién ¢6 su ¢d, cung voi hai ntt bam vao/ra.

e Céic nut bdm Xem dit liéu va Xuat CSV: dung dé xem toan bo dit liéu vao/ra cta bai
xe, ¢6 thé xuét ra Exel.

e Hién thi tong s luong xe dang guri theo timg loai xe.
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5.6  Chi tiét hoat dong ciia phin mem.
5.6.1 Cac chic ning chinh céia phin mém:

Phan mém quan 1y bii dd xe théng minh giup ty dong héa qua trinh nhan dién xe
vao, ra dua trén cac chirc nang chinh nhu sau:

- Giao dién nguoi dung (UI): Truc quan, gitp ngudi dung dé dang giam sat hoat
dong.

- Nhén dién bién sd: Dung YOLOvV10 va PaddleOCR dé nhan dang bién sd, chi
chap nhan cac bién s dung dinh dang.

- Xu li RFID qua céng COM: Doc dir li€u nhan tur céng COM, phan biét xe vao/ra,
va loai xe.

- Xtr li camera va nhan dién: Hai QTimer doc khung hinh lién tuc tir camera, khi
c6 RFID hop [€ thi hé thong moi cho phép doc bién s6 va luu vao bd nhé tam.
Khi xe ra, RFID va bién s0 phai trung voi luc xe vao.

- Tinh tién giri xe: Tinh tién bang hiéu so gitra gio ra va gid vao.

- Luu trir dir liéu: Dt liéu d@)ng thoi duoc luu vao JSON file va SQLite database,
c6 thé xuat ra Exel.

- Xir 1i thii cong: Phong trudng hop hé théng nhéan dién c6 su ¢b, cho phép nhan
vién truc c6 thé nhp thu cong bién sb, RFID va loai xe.
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5.6.2 Giai thich chi tiét tirng ham trong phin mém:
Ham khéi tao: _init__ (self)

9680, timeout=1)

F.timer.timeout.connect(self.read serial)

L +32wmnm cdamdlAnnt
(parameter)

.cap_in

F.cap_out

F.timer_in =
f.timer_in.

F.timer_in.start(3e)

F.timer_out = QTimer()

F.timer out.timeout.connect(self.update_ frame_out)

F.timer_out.start(38)

F.export_csv_button.clicked.connect(self.export_to excel)
F.db_button.clicked.connect(self.show_database)

F.manual in.cli .connect(self.manual_entry)
F.manual_ out.clicked.connect(self.manual_exit)

F.allow_plate_reading =
f.last_rfid =
F.last_type =

f.allow_plate out =
F.last_rfid out =

Hinh 5.24 Ham khdi tao

Churc nang:

e Khdi tao giao di¢n nguoi dung.

e Két nbi camera va cong Serial.

e Khoi tao cac bién tam thoi (co cho phép doc bién sd xe vao/ra), bd nhd tam luu xe
dang d6 (entry data).

e Thiét 1ap cac Timer dé xur 1i cac khung hinh tir camera, doc Serial.

e Gan su kién cho cdc nat bAm trén giao dién (xem database, xudt excel, xe vao/ra thi
cong).
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Ham doc Serial: read_serial(self)

Hinh 5.25 Ham doc Serial

Chtrc nang:

e Doc dir liéu tur céng COM, néu d}} ligu dang “I,<rfid>,<type>" thi xe vao, néu dix
liéu dang “O,<rfid>" thi xe ra. Hién thi thong tin doc duoc Ién GUIL

[ J

Phén tich va Iuu thong tin RFID va loai xe, cho phép camera nhan dién bién sb.
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Ham cap nhit camera vao: update_frame_in(self)

update frame Iin(self)

Hinh 5.26 Ham cdp nhdt camera vao
Chtrc nang:

e Doc khung hinh tir camera vao va hién thi 1én giao dién.

e Néu dang & ché d6 cho nhan dién (allow plate reading = True, bién nay dugc gan
gia tri True khi da nhan dugc dir li¢u RFID, cho phép nhan dién bién sé), g01 ham
detect_plate(frame) dé tim va nhan dién bién sé.

e Néu bién sé hop 18, luu bién s, RFID, loai xe va thodi gian vao vao entry data, hién
thi 1én GUI & phan danh sach xe dang guri va phan théng bao xe vao.

e Gui tin hiéu mé barrier dé xe vao.
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Ham cip nhit camera ra: update_frame_out(self)

update_frame_out(self):

ret, frame = self.cap out.read()

if ret:
self.cap out = cv2.VideoCapture(1)
return

self.show frame(self.image label out, frame)

if self.allow plate out:
plate = self.detect_plate(frame)
rfid_out = self.last_rfid_out

if plate:
return

if plate self.entry_data:
self.label _out.setText(f"Bién s& {plate} khéng c6 trong di¥ 1idu vao!™)
QTimer.singleShot (5608, : self.label out.setText("Xe ra:"))
self.allow plate out =
return

type = self.entry data[plate]["type"]
rfid_in = self.entry_data[plate]["rfid"]

if rfid out != pfid_in:
self.label out.setText(f"RFID khdng tring khdp cho xe {plate}!™)
QTimer.singleShot (5688, : self.label out.setText("Xe ra:"))
self.allow_plate out =
return

if plate self.recent_detected_out:
now = datetime.now()
entry_time = self.entry data[plate]["entry_time"]
exit_time = now
duration = (exit time - entry time).total seconds() / 3608
fee = int(duration * 15688)

self.save_record(plate, rfid_in, type, entry_time, exit time, fee)
self.label out.setText(f"Xe ra: {plate} lic {now.strftime( "%d/%
self.label fee.setText(f"Thanh tién: {feel}d")
QTimer.singleShot(10eee, : self.label out.setText("Xe ra:"))
QTimer.singleShot(10eee, : self.label fee.setText("Thanh ti&n:"

{duration ")

for row in range(self.tableWidget.rowCount()):
plate_item = self.tableWidget.item(row, @)
rfid_item = self.tableWidget.item(row, 1)
if plate_item rfid_item:
if plate_item.text() == plate rfid_item.text() == rfid out:
self.tableWidget . removeRow(row)
break

del self.entry_data[plate]
QTimer.singleShot(@, : self.serial port.write(b’'OUT\n"))

self.recent_detected_out.add(plate)
QTimer.singleShot (16866, : self.recent_detected_out.discard(plate})

self.allow plate out =

Hinh 5.27 Ham cdp nhdt camera ra
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Churc nang:

e Tuong tu nhu ham cap nhat camera vao, nhung dung cho camera ra.

e Sau khi nhan dién duoc bién sb xe, kiém tra bién sb co ton tai trong entry data
khong, so sanh RFID lic ra va lic vao c6 giéng nhau khong. Néu hop 18, tinh thoi
gian d6 xe, phi d xe va hién thi 1én giao dién & phan xe ra, x6a dit liéu trong bang
danh sach xe dang gtri.

e Ghi dir li¢u vao JSON, SQLite va guri tin hi¢u m¢ barrier.

Ham phat hién bién sé: detect_plate(self, frame)

detect_plate(self, frame):
plate_text =
ults = model.predict(frame, conf=8.6)
esult in results:
or box in re

paddle_ocr(frame, x1, y

x.?ulimatch(label):

=, label, (x1,
FONT_HERSHEY SIMPLEX, ©.6, (@, 2
n plate_text

Hinh 5.28 Ham phat hién bién s6

Chtrc nang:

e Gui anh vao mo hinh YOLOv10 dé phat hién ving chtra bién sd.

e Layvunganh catra tu YOLOV10, goi ham paddle_ocr() d€ nhén dang ki ty tir ving
bién soO.

e Tra vé chudi bién s nhan dugc.

Ham nhén dang ki tu: paddle_ocr(frame, x1, y1, x2, y2)
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Hinh 5.29 Ham phdt nhdn dang ki tw
Churc nang:

e St dung PaddleOCR dé nhan dang chir tr viing bién s6 duoc cit ra.

e Tra vé chudi ki tu duoc phat hién v6i s6 diém dét trudce.

e Loai bo khoang trang va chir thura.
Ham luu trir dir li€u: save record(self, plate_ number, entry_time, exit_ time,
rfid, vehicle_type, fee)

save record(self, plate, r

Hinh 5.30 Ham lwu trir dir liéu

Chtrc nang:

e Ghi thong tin vao File JSON (parking data.json) va co s& dir li¢u SQLite
(parking.db).
e Thong tin bao gom bién so xe, RFID, loai xe, gio vao, gio ra va phi.
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Ham xem dir li€éu: show_database(self)

Hinh 5.31 Ham xem dir liéu

°

Chtrc nang: Khi bdm nut “Xem dir liéu” & GUI thi chuong trinh s& goi ham nay.

e Truy van 100 ban ghi gan nhat ciia co sé dit lidu.
e Hién thi ra ctra s6 popup, hién thi thong tin bién s6, RFID, loai xe, gio vao, gio ra
va phi.
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Ham xuit dir liéu: export_to_excel(self)

export_to_excel(
file_path, _ =
if file path:

return

rows = cursor.fetchalll()
conn.close()

datetime.fromisoformat(row )
ime.fromisoformat(row[4])

row[1],
: row[2],

" entry dt.strftime
t.strftime
t.strftime

_dt.strftime

datetime(df[ "Date_
n_DT"].dt.strftime(

revenue_by da df . groupby
revenue_by_day.columns = [

revenue_by month
revenue_by month.

as writer:
» index:
» sheet_name=
» sheet_nam

ion as e:
.critical(self, "

Hinh 5.32 Ham xudt dir liéu
Chtic nang: Khi bdm nut “Xuat Excel” & GUI thi chuong trinh s& goi ham nay.

e Truy van toan bd dit liéu tir co sé dir liéu SQLite
e Xuat ra file Excel, tao cac sheet chira doanh thu theo ngay va theo thang. Canh béo
101 néu co su co xay ra.
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Ham xir li xe vao thui cong: manual_entry(self)

manual_entry(self):

f.rfid_manual
f.type_manual.t

rfid
arning(self,

if plate self.entry_data:
arning(self,

now = datetime.now()
self.entry_data[plate]
‘e r_time": now,

self.tableWidget.insertRow(row_position)

plate_item
rfid_item
type_item
time_item =

item in (plate_item, rfid_item, type_item, time_item)
item.setTextAlignment .AlignCenter)

B, plate_item)

1, rfid_item)
type_item)

3, time_item)

F.label in.setText(f Th g - Xe [
f.label_rfid_in.setText(f"RFID: {rfid}"

F.label type.set ( i
ingleShot(5eee
singleShot(5eee,

.singleShot (5688, : self.label_type.setText

.singleShot(e, : self.serial_port.write(b’MAN
1f.plate_manual.clear()
1f.rfid_manual.clear()

elf.type_manual.clear()

Hinh 5.33 Ham xt li xe vao thti c6ng

Churc nang:

Xt i nhu mot xe vao thong thuong, nhung thay vi quét RFID va nhén dién bién s6
thi cho phép nhan vién tryc nhap bang tay cac thong tin bién s xe, RFID, loai xe.
Céc chuc nang khac ctiia chuong trinh hoat dong binh thuong.

C6 canh bao khi nhap thiéu, trung thong tin.
Gui tin hi€u mo barrier.

Str dung khi hé théng nhan dién bién s6 va RFID c6 su cd.
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Ham xir li xe ra thi cong: manual_exit(self)

Hinh 5.34 Ham xuw I xe ra thii cong

Chtrc nang:

e Xir li nhu mét xe ra thong thudng, nhung thay vi quét thé va nhan dién bién s thi
cho phép nhan vién truc nhap bang tay cac thong tin bién sb xe, RFID.

Céc chtric nang khéc cua chuong trinh hoat dong binh thuong.

C6 canh bao khi nhap thiéu thong tin, sai thong tin, khong tring khép RFID.

G tin hiéu mé barrier.

Str dung khi hé thdng nhan dién bién s6 va RFID c6 su c.
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5.7
5.7.1

Panh gia hiéu qua phan mém

Ty 1€ nhan dién chinh xac

Sau khi thiét 1ap tham sb thi viéc dao tao hoan toan dugc may tinh xtr ly, tuy nhién ta
can danh gia mé hinh sau khi hoan thanh 13 mot bude quan trong dé kiém tra hiéu suat
cua mo hinh v&i nhitng tép dit liéu méi. Mot sb chi sd duoc st dung dé danh gia hic¢u
sudt cia mo hinh nhu:

Accuracy (d6 chinh x4c): 13 s6 liéu don gian va pho bién nhit do ludong sé du doan
chinh x4ac do mo6 hinh dua ra chia cho tong s6 du doan. Tuy nhién, dg chinh xéc thoi
c6 the khong du dé danh gia cac mo hinh cho dit li¢u mat 6n dinh.

Precision (40 chuan xac): la phﬁn nho cua cac du doan tich cuc thuc sy trong sb tat
ca cac du doan tich cuc do mo hinh dua ra. S6 li€u nay rat quan trong trong céc tinh
huong ma két qua duong tinh gia trd thanh van dé.

Recall (kha nang thu hoi): 1a phan du doan tich cuc thuc sy trong s tat ca cac diém
dir 1iéu tich cuc. SO li€u nay rat quan trong trong cac tinh huéng ma am tinh gia tr&
thanh van de.

F1 Score: 1a mot chi s6 giita do chinh xac va kha ning thu hoi. N6 cung cap su can
bang gitra hai s6 li€u va hitu ich khi ca do chinh xac va kha nang thu hoi déu quan
trong.

Nhin chung, danh gid md hinh 1 mdt budc quan trong trong hoc may giup ching ta
hiéu hiéu suat cia mot mé hinh va xac dinh cac diém cin cai thién. Bing cach hiéu
duoc diém manh va diém yéu cua mdt mo hinh, chiing ta co thé cai thién n6 1ap di lap
lai dé dat duoc két qua tot hon.

Precision-Confidence Curve

tconce
w— ol classes 1.00 at 0.899

Confidence

Hinh 5.35 D6 thi dé tw tin va chinh xdc
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5.7.2 Két qua xir Iy va phan hoi ciia phin mém

Khéi dong phan mém “Bii d6 xe thong minh — Ty dong”

B Bdian thing menh - T ing

Téng s6 xe: 0/50 SUV: 0 Sedan: 0 Xe vao:
Buhn 26 AFID Loal 2w Gitr v RFID:

Logl xe:

Xe ra:
RFID:
Thanh tién:

Ché do bing tay  Biénsé: Xe vao |

RFID: Loai xe: Xera

Xem dir I ¢y Xuit Excel

Hinh 5.36 Giao dién phdn mém khi vira khéi dong
Xe vao bai

Gia 1ap nhap RFID IN s6 thé 1234556 & Virtual terminal (phrﬁn mém Proteus), kich hoat 2
cam bién SENSORI1 va SENSOR2, Camera Al quét bién s6 xe 18A-12345. Ta duoc két
qua:

Hinh 5.37 Nhdp RFID va cdm bién SENSOR 1 va SENSOR 2 kich hoat
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Téng sb xe: 1/50 SUV: 0 Sedan: 1 Xe vao: 18A12345 luc 14:26:41
Bl wb RFID Logi xe Gy vho RFID: 1234556

BALIMY e o 2040810 1384

Loal xe: SEDAN

Xe ra:
RFID:
Thanh tién:

Ché d6 bang tay  Biénsé: Xe vo

RFID: Loal xe: Xera
Xem dir ligu 43 o Xuit Excal

Hinh 5.38 Két qud nhdn dworc trén giao dién

Nhan dién bién s6 bang AI (YOLOv10 + OCR):

- Bién s6 nhan dién: 18A-123.45

- Thot gian nhan dién va xur 1y: ~500-700 ms

- Anh chup bién s6 duoc hién thi ngay tai giao dién bén trai.

Poc va xac thuc RFID:

- Ma RFID: 1234556

- Thot gian xéc thye: ~100 ms

- Hé théng ghi nhan ding RFID hop 1¢ va ddi chiéu bién s6 — hién thi két qua bén phai.
Phan loai xe:

- Loai xe: SEDAN (dua trén chiéu cao cam bién hodc dit liéu ding ky)

- Két hop dir liéu RFID va Al phan mém phén loai va luu vao danh sach xe dang giri.

Thot gian vao dugce ghi nhan chinh xac:
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- 2025-06-16 14:26:41 hién thi tai bang thong tin xe vao.

Giao dién cap nhat thoi gian thuc:

- Danh sach xe vao dugc cap nhat tu dong.

Pong thoi Phan mém gui tin hiéu xudng cho Vi diéu khién dé m¢ Barrier IN

LCD1
Lot
IM: SEOAN Mo b
UIb: 1234336
AFFLEFe o o Virtual Terminal - RFID IN n
|1234556

— BARRIER OUT
4 r oy
D1 BarD O——1 8
D red O—.—. ]
LEDRED —
B2 T
_green 5 5 p
5°E'§:FEF}EE“ o BARRIER IN e Ebldor
Barl Cr 1 - ‘O) RX_Out OF -
i e Tx_omO—'
Hinh 5.39 Barrier In m¢ ra
Xe ra khoi bai
Gia 1ap nhap RFID OUT 1234556, Camera Ai quét bién s0 lac xe ra. Ta dugc két qua:
. of ElA A4
r [ ; % 'L zame Virtust Terminal - RAD OUT n

BARRIER CUT
anrid)

)
4

BPARRIER IN
o~ AFID OUT

1.
[ et ==

Hinh 5.40 Nhdp RFID Iic xe ra
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Téng s6 xe: 0/50 SUV: 0 Sedan: 0 Xe vao:
Bl oo RFID Logl x» G van RFID:
| Loal xe:
' Xe ra: 18A12345 ltc 16/06/2025 14:27:26 | 0.01h
RFID: 1234556

Thanh tién; 188d

Ché dd bing tay  Biénsé: Xe vao

RFID: Loal xe: Xera

Xem dir Béu 43 luu Xuat Excel

Hinh 5.41 Két qud nhdn dworc khi xe ra

- Bién s6 xe: 18A-123.45

- Thoi gian ra: 16/06/2025 14:27:26

- Thoti gian gui xe: 0.01 gio

- Thanh tién: 188 dong

- Thong tin RFID: RFID hop 18, dugc truy xuat thanh cong tir co so dir licu.

Sau khi dting thong tin Bién s6 xe va RFID thi giri tin hiéu xuéng dé mé Barrier cho xe ra
khoi bai
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arrier.

28 yE. sanmzaEam

T :{ noe H_”. pap

- axen &
RARIUER O%

HARFIER N

.‘3

t | Foarwey|

Hinh 5.42 Barrier Out m¢ ra cho xe ra

Xem dir liéu da lwu va xuit file CSV

Téng sé xe: 0/5

B 90 03

1

RFID:

Thanh tién:

Ché do bang tay  Biénsé: Xe véo
RFID: Loai xe: Xe ra
Xow dir ligu & iy Xudt Excel

Hinh 5.43 Xem dir liéu da lwu
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Téng sé xe: 0/50

B »d RFID

Thanh tién:
Ché doé bang tay  Biénsé: Xe vao I
RFID: Loai xe: Xera
Xeom dir ligu 42 by Xizit Excal
Hinh 5.44 Xudt file Excel
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Ché d¢ bang tay

Bao vé truc bai xe khi gip 16i chuyén sang ché do bang tay nhap du thong tin Xe vao, Loai
xe va RFID, khi nhap du thong tin giao dién s€ “Thu cong — Xe vao: ......... ” va luu no6 vao
danh sach xe dang gui. Pong thoi mé barrier ¢ ché do bang tay.

#' 0 anéng mnh - Tu &e

Téng sé xe: 1/50 SUV: 1 Sedan: 0 Thu cong - Xe vao: 12A12345
flén wd RFID Logl == Gy vivn RFID: 123456
= e Loal xe: SUV

Xe ra:
RFID:
Thanh tién:

Ché d6 bang tay  Binsé: Xe vho

RFID: Loal xe: Xera

Xem dir Udu d3 luu Xuit Excel

Hinh 5.45 Giao dién xe vao & ché dd bang tay
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Ché d¢ bang tay xe ra bao vé truc bii nhap thong tin xe ra thong qua Camera va thé xe, két
qua ta nhan duoc:

5 B e thieg menh

| Téng sé xe: 0/50 SUV: 0 Sedan: 0 Xe vao:
| Bidu 36 RFID Loal xe G vt RFID: 123456
Loal xe:
* Thu céng - Xe ra: 12A12345 | 0.00h
RFID:

Thanh tién: 37d

Ché dé bang tay  Biénsé: Xe vio |

RFID: Loal xe: Xera
Koot dir lipu da ey Xudt Excel

Hinh 5.46 Giao dién xe ra & ché dé bdng tay
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Téng 56 xe: 0/50 SUV: 0 Sedan: 0 | Xe vao:
[ RFiD Logl e Gt vy RFID:

Loal xe:
Xe ra:
RFID:
Thanh tién:

Ché dé bing tay  Biénsb: 15213455 Xe vao l

RFID: Lot xe: sedan
Nom du beu d3 e Nt Excel

Hinh 5.47 L6i nhdp chwa ddy du théng tin ctia xe

Xe vao:

Téng sé xe: 1/50 suv: 0
Séo o W Ligs we b who RFID:
— ’ “ e Lopl xe:
Xe ra:
RFID:
Thanh tén:

Ché dé bing tay

Kore oU My €3 iru

Kyt Excel

RFID:

1234

Bién s0; 15213458

Lot xe;

Xera

Hinh 5.48 L6i nhdp sai dir liéu xe vao
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Téng s6 xe: 1/50 suv: 0 Sedan; 1 | Xe vao:

Hher ot W Legt xo e ven | RFID:
ADAN A

Logi xe:

Xe ra:
RFID:
Thanh tén:

Ché do bing tay  Bién sb: 1521345 Xe vho.

RFID: 12345 Logi xe: Xera
Xom dir b 03 ey Xudt Evesl

Hinh 5.49 Cdnh bdo khéng cé6 dir liéu vao cua xe trong dir liéu

Téng sé xe: 1/50 SUV: 0 Sedan: 1 I Xe vio:

e 0d wno Loyl »e Gt wae RFID:

Loai xe!

Xe ra:
RFID:
Thanh tién:

Ché dd bang tay  Biénsé: 15213456 Xe vao I

RFID: 12345 Lol xe: sedan Xern |
Row Al bde &3 oy X Fucel DN

Hinh 5.50 Cdnh bdo bién s6 da cé trong dir liéu
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5.7.3 Cac han ché va dé xuat cai tién

Cac han che

Han che

Mo ta

Do chinh xac nhan dién bién s6

Trong diéu kién anh sang yéu, bién s6 bi md, cong
hoac c6 vét Xuc'rg, hé thong Al (YOLOvIO +
PaddleOCR) c6 thé nhan sai hodc khong nhan di¢n
duorc.

Kha ning chong gia mao

Heé théng chi so sanh RFID va bién sd, nén c6 thé
bi qua mit bang thé gia hodc dan bién sb gia néu
khong c6 thém xéc thuc sinh tric hoc hodc camera
toan canh.

Phan loai xe don gian

Vjéc phan loai xe chi dya vao chiéu cao la twong
doi, khong du chinh xéc trong mot so truong hop
dac biét (vi du SUV gam thap, SEDAN d¢ gam
cao).

Mat két ndi gitta Vi diéu khién va
PC

Néu két ndi Serial bi ngét hoac may tinh treo, h¢
thong c6 thé khong mé dugc barrier hodc luu dir
liu sai.

Khoéng c6 hé thong canh bao 161

Khi mot module gip 16i (vi du camera mat tin
hi€u, cam bién hong), ngudi dung khong nhan
dugc thong bao ngay dé xu 1y.

Khé mé rong nhiéu cong IN/OUT

Thiét ké hién tai phu hop cho 1 cé‘ng INval cong
OUT. Néu mé rong nhiéu cong, can thiét ké lai hé
thong xtr 1y va giao tié€p.

Bdng 5.4 Cdc han ché cia hé thong

Peé xuat cai tien

Dé xuat

Lgiich

Thém xur Iy anh nang cao (Al
Enhancement)

Két hop thém cac k¥ thuat xir Iy anh tién xu 1y (loc
nhi€u, tang tuong phéan) dé cai thién do chinh xéc
nhan dién bién so.

Tich hop camera toan canh va canh
bdo gia mao

So sanh hinh anh toan xe va bién s6 dé phat hién
cac tinh hudng bién gia, thé gid. Co thé tich hop
phat hién “bién la” (chua tirng vao bai).

Str dung nhiéu cam bién phan loai

Két hop ghiéu dai, chiéu cao va chiéu rong dé phan
loai xe bang mo hinh Al thay vi chi dung IR33.
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Tich hop hé thong du phong/khdi | Ty dong luu dif li¢u tam thoi khi mat két ndi va
phuc (Fail-safe) dong bo lai khi phuc hoi. Co ché do "bypass" mo
barrier thu cong kém ghi log.

Giao dién canh bao 15i thiét bi Thém chirc nang kiém tra tinh trang hoat dong cia
camera, cdm bién, RFID. Néu c6 101, thong bao va
ghi log dé xu 1y kip thoi.

Thiét ké huéng mé rong Xay dung k@én trac huong dbi trong va da luong
(Scalability) dé xur ly nhiéu cong IN/OUT cung lac. Luu trit tap
trung dé€ dung chung dir li¢u.

Bdng 5.5 Pé xudt cdi tién
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KET LUAN VA HUONG PHAT TRIEN

Két luan

Trong qua trinh thuc hién d8 tai, nhém ching em d3 nghién ctru va xay dyng mé hinh
mo phong mot hé thong bii d6 xe thong minh cua dy 4n Time Square Pa Ning cua cong
ty ¢6 phan Viét Chao. M6 hinh c6 kha nang phéan loai phuong tién va nhan dién bién sb xe.
Hé théng st dung RFID dé kiém soat vao/ra, cam bién chiu cao dé phan loai xe thanh
SEDAN, SUV va OVERSIZE, d6ng thoi két hop voi cong nghé nhan dang bién sé bang
Al @é tang tinh ty dong hoa va chinh xac.

Dic biét, nhom da tham khao va nghién ctru theo nguyén 1y hoat dong ciia hé thong
dd xe co khi PSH — mt mé hinh db xe hién dai va pho bién tai céc d6 thi. Tr 46, nhém rit
ra céc tinh nang phu hop va 4p dung vao mé hinh mé phong cua minh. Tuy chi sir dung
phan ctng don gian nhu Arduino MEGA 2560 va md phong bang Proteus, nhung hé thong
van dam bdo dugc chu trinh co ban nhu: quét thé — phan loai — nhan dién — diéu khién
barrier — luu dir liéu.

Dé tai khong chi giup nhom nang cao ky nang 1ap trinh, giao tiép gitra phan cung va
may tinh, ma con rén luyén tu duy tich hop hé thong, xur 1y tin hiéu va thiét ké giao dién
phan mém.

Tuy rang san pham di hoan thanh nhung ddi véi ban than nhom em van thay san pham
con nhiéu thiéu soét, can duoc chinh stra va cai tién nhiéu hon
Huéng phat trién

Trong twong lai, nhdm mong muén dugec mo rong hé théng theo hudng thuc té hoa,
tich hop v&1 mo hinh co khi d6 xe dang nang/ha nhu PSH, gitip m6 phong chinh xac hon
quy trinh van hanh thuc té.

Tich hop thém camera dé xir 1y anh thoi gian thuc va ting d6 chinh xac cho hé thong
nhan dang bién so.

Ap dung tri tué nhan tao dé t6i wu hoa viéc phan loai phuong tién va quan 1y chd tréng
trong bai xe.

Thiét ké ing dung di dong dé ngudi ding c6 thé theo di tinh trang xe, kiém tra vi tri,
thanh toan hoac dat cho trudc.

Mo rong hé théng co s& dit lidu dé dap ung luong xe 16n, hd tro trién khai tai cac toa
nha cao tang, trung tdm thuong mai hoac khu cong nghiép.
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Nghién ciru va Thiét ké bii dd xe thong minh tng dung tai Dy in Danang Times Square ciia Cong ty ¢é phin Viét Chao,
Ha Noi

TAI LIEU THAM KHAO

[1] GitHub - entbappy/License-Plate-Extraction-Save-Data-to-SQL-Database
[2] Ot Widgets Designer Manual

[3] YOLOVI10: Phat hién ddi twong dau cudi theo thoi gian thuc - Ultralytics YOLO Tai
licu

[4] https://kztek.net/giai-phap/giai-phap-quan-ly-xe-vao-ra/he-thong-kiem-soat-xe-vao-ra

[5] https://vietchao.vn/product/he-thong-do-xe-ban-tu-dong-xizi-nhat-ban/
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https://vietchao.vn/product/he-thong-do-xe-ban-tu-dong-xizi-nhat-ban/

Nghién ciru va Thiét ké bai d6 xe thong minh ing dung tai Dy 4n Danang Times Square ciia Cong ty ¢6 phan Viét Chao,
Ha Noi

PHU LUC
[1] Source Code phan mém bai d6 xe thong minh

[2] Source Code giao dién phan mém

[3] Source Code Arduino Mega 2560
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