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Phiéu giao deé tai
NHIEM VU PO AN TOT NGHIEP

Ho va tén sinh vién 1: Pham Tran Phi Hing  Ho va tén sinh vién 2: Nguyén Viin Hiéu

MSSV: 20035280 MSSV: 20035503
Lép: DH20TD Loép: DH20TD
Chuyén nganh: Piéu khién va tw déng héa Chuyén nganh: Piéu khién va tw dong héa
H¢ dao tao: Pai hoc chinh quy H¢ dao tao: Pai hoc chinh quy
Khéa hoc: 2020 — 2024 Khoa hoc: 2020 — 2024
| Tén dé tai:

“MO HINH BAI GUI XE TU DPONG”

Il.  Nhi¢m vu

1. Céc s6 liéu ban dau
- Kich thudc mé hinh:
- Bong co budc 12V
- Dong co servo
- Cam bién tiém can phat hién kim loai
- Wedcam két ndi may tinh qua cong USB
- Co cau truyén dong bang bang ring va day xich
- Mach arduino va mach RFID

2. NOi dung thyc hién

- Tim hiéu nghién ciu giao thirc két ndi gitta may tinh — mach arduino — mach
RFID

- Tim hiéu dit liéu va phuong thtrc xtr 1i dir liéu thu thap tir mach doc thé RFID va
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dir 11éu hinh anh tr webcam
- Tim hiéu céach thtic hoat dong ctia mo hinh dé lya chon linh kién
- Thiét ké mo hinh phan cing
- Tim hiéu va nghién ctru cach thirc van hanh dong co budc
- Téng hop kién thirc va viét chuong trinh chay
- Lap rap mo6 hinh va chay thir nghiém, can chinh stra 16i mé hinh
- Rt ra nhan xét, danh gia chung va tong hop kién thuc thu duoc
- Viét bao céo ludn an
- Bio cdo dé tai tét nhiép
I1l.  Thong tin giao dé tai
Giang vién huéng dan: ThS. Luu Hoang
- Ngay giao nhiém vu: 15/01/2024

- Ngay hoan thanh nhiém vu: 30/05/2024

Ba Ria - Viing Tau, ngay thang nam 2024

GIAO VIEN HUONG DAN SINH VIEN THUC HIEN
(Ky va ghi rd ho tén) (Ky va ghi rd ho tén)
ThS. Luu Hoang Pham Tran Phi Hing Nguyén Vin Hiéu

TRUONG KHOA
(Ky va ghi r6 ho tén)
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Pé tai: “MO HINH BAI GUT XE TU PONG”

LICH TRINH THUC HIEN PO AN

Thoi gian Noi dung Xac nhan cua
GVHD
15/01 Ding ki va nop ké hoach thuc hién do
16/01/2024 an tot nghiép
17/01 Tim hiéu, nghién ctru vé thiét ké khung,
20/02/2024 mach dién can thuc hién
21/02 Lén ké hoach tinh toan chi phi
10/02/2024 Thuc hi¢n ddt mua va gia cong cac linh
kién
11/02 Thu thap, thir nghiém linh kién
14/02/2024 L'Zip ghép mo hinh
15/02 Xay dung chuong trinh thu thap dir liéu
20/02/2024 doc thé tir mach RFID
21/02 Xay dyng truong trinh xtr ly anh
10/03/2024
11/03 Xay dung truong trinh C# 14p trinh cho
20/03/2024 mach arduino
21/03 Xay dung giao dién diéu khién
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31/03/2024

Xay dung chuong trinh thu thap dir li¢u

Chay thtr nghiém, ra xoat 16i, chinh stra

chuong trinh va phan cing

01/04 Hoan chinh mé hinh
13/04/2024 Viét luan van

14/04 Hoan chinh luan van
30/05/2024

Nop béo cao
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NHAN XET CUA GIANG VIEN HUONG DAN

.................................................................................................
.................................................................................................

Ba ria viing tau, thAng nam 2024

Giang vién huwéng din
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NHAN XET CUA GIANG VIEN PHAN BIEN

.................................................................................................
.................................................................................................

Ba ria viing tau, thAng nam 2024

Giang vién phan bién
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LOI CAM DOAN

Do an tt nghiép dugc thuc hién bai sinh vién Pham Tran Phi Hung, Nguyén Vin
Hiéu 16p DH20TD, chuyén nganh Piéu khién va Tu dong hda, sinh vién truong Pai
hoc Ba Ria Viing Tau cam doan rang d6 an t6t nghiép d¢é tai “MO HINH BAI GUT XE
TU DONG” 1a cong trinh nghién ctru cta riéng ctia nhom dudi sy hudng dan cua thay
ThS. Luu Hoang khoa ky thuat — cong nghé, tat ca cac thong tin, dir li¢u va tai liéu
duoc st dung trong d6 an nay déu dugc trich dan day du va chinh xac tir cdc ngudn
tham khao duoc ghi chi trong phan tai liéu tham khao. Cam doan rang d an nay 1a
san pham cua cong stc va kién thic ca nhan ctia nhom, va khong sao chép hoic st

dung tai liéu tir ngudn khac ma khong dugc ghi chi.

Nhém chiu trach nhiém hoan toan vé ndi dung va ¥ kién ctia d6 4n nay, va sin sang
chiu trach nhiém trudc cac co quan chirc ning néu cé bat ky vi pham nao lién quan dén
quy dinh cta trudng hodc phap lut va khong vi pham bat ky nguyén tic gian 1an nao.
Trén tinh than ctia sy trung thyuc va trach nhiém, nhém ching em cam doan rang tat ca

nhiing gi dugc néu trén l1a ding va chan thanh.

Ba Ria — Viing Tau, ngay ,thang ,nam 2024

Sinh vién thuc hién

Pham Tran Phi Hung Nguyén Vin Hiéu
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LOI CAM ON

Em xin gt 10i cam on chan thanh va sy tri 4n sdu sic dbi voi cac Thay Co cua
truong Pai Hoc Ba Ria Viing Tau, dac biét 1a cac Thﬁy C6 khoa Ky Thuat - Cong
Nghé cua truong da tao diéu kién cho em hoc tap ¢ khoa va em ciing xin chan thanh
cam on thiy ThS. Luu Hoang d3 nhiét tinh huéng dan em dé hoan thanh dé tai tot

nghiép.

Trong qua trinh hoc, cling nhu 1a trong qua trinh 1am bai bao céo, kho tranh khoi sai
sot, rat mong quy thay, cd bo qua. Pdng thoi do trinh d6 1y luan cling nhu kinh nghiém
thue tién con han ché nén bai bao cao khong thé tranh khoi nhimng thiéu sot, nhom em
rat mong nhan dugc ¥ kién dong gop tir thay, ¢6 dé em hoc thém dugce nhiéu kinh

nghiém va s& hoan thanh t6t hon.

Cudi cing em xin kinh chic quy thay co tai Truong Pai Hoc Ba Rja Viing Tau, va
quy thay co6 khoa Coéng Nghé - K§ Thuat that doi dao sttc khoe, niém tin dé tiép tuc

thuc hién st ménh nha gido cao dep cua minh.

Trwong Dai Hoc Ba Ria Viing tau
Khoa: Ky thuat — Cong nghé
Chuyén nganh: Piéu khién va Tw dong hoa
P an tot nghiép
Ba ria viing tau, ngay 25 thang 4 nam 2024

Nhom xin chan thanh cam on!
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PHAN MO DAU

Ly do chon deé tai

X4 hoi hién dai phat trién v6i hé théng giao thong day dic, nhu cau st dung phuong
tién c4 nhéan, dic biét 1a xe 6 t6 ngay cang ting cao. Diéu ndy dan dén tinh trang thiéu
hut tram trong chd do xe, dic biét tai cac thanh phé 16n. Viéc do xe tran lan trén via
hé, 10ng duong gy mat my quan d6 thi, tiém an nguy co mat an toan giao théng va
can trd giao thong chung. Nhan thic dugce van dé cap thiét nay, nhom chiing toi quyét
dinh nghién ctu dé tai “MO HINH BAI GUI XE TU PONG” véi mong mudn gop
phan giai quyét thuc trang thiéu chd dd xe, déng thoi mang dén giai phap an toan, tién

191 cho nguodi str dung.

Hé théng bai guri xe 0 t0 ty dong duoc xay dung dua trén nén tang cong nghé tién

tién, bao gdm:
e Bo mach Arduino: Thiét bi xir 1y trung tam, diéu khién toan bo hé théng.
e Ngon ngit Python: Giam sat va quan 1y hé thong.
e (Cong ngh¢ RFID: Nhan dién bién s xe chinh xac, bao mat cao.
e Xir 1y anh bang C#: Phat hién vi tri tréng, hd tro dd/1ay xe tu dong.

Véi nhitng uu diém vuot troi nhu hoat dong hoan toan tu dong, tién lgi cho nguoi s
dung; an ninh, bdo mat cao; t6i wu dién tich va tiét kiém chi phi van hanh, hé¢ théng bai
guri xe 6 tO ty dong duogc ky vong sé trd thanh giai phap tdi vu cho bai toan d xe trong
do thi.

Ngoai ra, dé tai nghién ctru ndy con c6 y nghia khoa hoc va thuc tién cao, gitp sinh
vién tmg dung kién thtrc da hoc vao thyc tién, rén luyén k¥ ning thiét ké, 1ap trinh va
diéu khién hé thong tu dong, gop phan ning cao chat lugng dao tao va dap tmg nhu

cau thi truong lao dong.

Hé thong bai guri xe 6 t tu dong - Giai phap thiét thuc cho twong lai!
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CHUONG 1
TONG QUAN

1.1 Pit van dé

Thi truong 6 t6 Viét Nam dang ching kién su tang trudng manh me, dac biét l1a sau
dai dich Covid-19. Nhu cau vé chd d6 xe ngay cang cao, dac biét tai cac thanh phé 16n.

Tuy nhién, cac bai dd xe truyén théng thuong gip nhiéu han ché nhu:

e Qua tai: Do sd luong xe tang cao, cac bai d6 xe truyén théng thuong xuyén

ro1 vao tinh trang qua tai, gdy kho khan cho viéc do xe va di chuyén.

e Liang phi dién tich: Viéc str dung cac phuong phap d6 xe truyén théng thuong
lang phi dién tich, dan dén hiéu qua su dung dat thép.

e Thiéu an toan: Cac bai dd xe truyén thong thuong thiéu hé thong camera giam

sat va bao v¢, dan dén nguy co mat cap va hu hong xe cao.

e Gay 0 nhiém moi truong: Viée tap trung nhiéu xe trong mdt khu vuc nho co
thé dan dén 6 nhiém tiéng 6n va khi thai, anh huong dén moi trudng xung

quanh.

Pé giai quyét nhitng van dé trén, can c6 giai phap hién dai, ty dong hoa cao dé quan
1y bai dd xe hiéu qua. Bai dd xe can tiét kiém dién tich, ddm bao an toan, than thién
v6i moi trudng va cé tinh kinh té cao.

“MO HINH BAI GUI XE TU DPONG” 1a dé tai c6 tinh cap thiét, khoa hoc, thuc tién
va sang tao. Mo hinh dé xuét c6 thé gop phan giai quyét van dé thiéu chd dd xe hién

nay, dong thoi gop phan nang cao chat luong cudc sdng cho ngudi dan.

Pé tai nay sé tap trung vao nghién ctru hién trang cac hé thong bai gii xe 6 t6 tu
dong trén thé gi6i, phan tich nhu ciu va yéu cau vé bii dd xe tai Viét Nam, dé xuat mo
hinh hé théng bai gui xe 6 t6 tuw dong phi hop véi diéu kién Viét Nam, thiét ké chi tiét

cac thanh phan cua hé thong va lap du toan kinh té - k¥ thuat cho mé hinh dé xuét.
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Nghién ctru ndy duge ky vong s& mang lai nhitng loi ich thiét thuc sau:
e Giai quyét van dé thiéu chd dd xe hién nay, dic biét tai cac thanh phd 16n.
e Nang cao hi€u qua st dung dat va tiét kiém dién tich.
e Dam bdo an toan cho xe cd va tai san ciia nguoi dan.
e Gop phan bao vé méi trudng va nang cao chat luong cudc sdng.

Vo1 tinh cé\p thiét, tinh khoa hoc, tinh thuc tién va tinh sang tao, dé tai nghién ctru

nay htra hen s& mang lai nhimg dong gop thiét thuc cho xa hoi.
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1.2 Muc tiéu

Ung dung nhing tinh ning tién ich va vuot trdi ctia mach arduino, cac thiét bi tu
dong nhu cam bién, dong co budc, dong co servo.... dé thuc hién mot md hinh bai gilt
xe 6 td mang tinh tu dong cao, co kha ning ty dong cat xe va tra xe. Ngoai ra, voi dé
tai nay nhém con Gmg dung cong nghé RFID va xtr Iy anh nhan dién bién sb xe dé ting

cuong tinh bao mat cho hé thong.

1.3 N¢i dung nghién ctru
Trong dé tai nay, nhom s€ tién hanh nghién ctru cac ndi dung nhu sau:
e Thu thap dir li€u v€ nhu cau st dung xe 6 t6 ¢4 nhan va cac bai gitt hién nay.

e Tim hi€u vu va nhugc diém cua mot s6 bai gilt xe 06 t0 dang dugc ap dung

hién nay.
e Nghién ctru, xdy dung thuat toan diéu khién hé théng bai giit xe 6 to tu dong.
e Thiét ké va thi cong mé hinh.
o Danh gia két qua thyc hién.

e Nhan xét vu nhugc diém cia toan bd hé thong va hudng phat trién dé tai.

1.4 Giéi han

Vi mot s6 diéu kién khach quan cling nhu chil quan nén dé tai nay s€ co6 mot so gidi

han nhu sau:

e Nhom chi thuc hién san phidm ¢ mac do mo hinh c6 thé hoat dong trén quy
mod nho, phuong thirc hoat dong dua trén sy sdng tao cia nhoém vi vay san
pham ma nhom 1am ra khong c6 tinh Gng dung thyc té cao cling nhu khéng co

tinh dén thuong mai hoa san pham
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e Kich thuéc mé hinh nhd gon: chiéu cao 70cm, chiéu rong 50cm va chiéu dai

50cm.
e Chi ¢6 6 vj tri dé cét xe 6 0.

e Su dung loai dong co budc dugc van hanh thong qua tan sd sau khi duoc

khuéch dai tir mach arduino.
e He¢ thong c6 thé tinh chi phi giit xe, con viéc thu phi phai cin nhan vién thuc
hién.
1.5 B6 cuc
Pé tai dugc trinh bay trong 6 chuong;
> Chuong 1: Tong quan
> Chuong 2: Co s ly thuyét
> Chuong 3: Thiét ké hé théng
> Chuong 4: Thi cong hé théng
» Chuong 5: Két qua, nhan xét va danh gia
> Chuong 6: Két luan va hudng phat trién
Cu thé nhu sau:

e Chuong 1: Téng quan

bat van dé dan téi ly do chon deé tai, trinh bay muc ti€u, ndéi dung nghién clru, xac

dinh mdt s6 gi61 han va trinh bay bo cuc cua deé tai.

e Chuong 2: Co s& Iy thuyét

Trinh bay, phan tich vu nhugc diém cua cac phuong an bai dd xe 6 t6 hién c6 trén
thi trudng, tir d6 chon ra phuwong an phu hop cho dé tai. Gidi thiéu mot sb 1y thuyét

lién quan va nhiing phan cing can su dung cho dé tai.
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e Chuong 3: Thiét ké hé thdng

Xay dung so dd khéi, trinh bay nguyén 1y hoat dong cta hé théng. Thiét ké va lwa
chon linh kién phu hop cho ting khéi. Xay dung so dd nguyén 1y cho ting khéi va

toan b hé thong.

e Chuong 4: Thi cong hé thdng

Trinh bay cac budc thi cong moé hinh hoan chinh tir phan ctng dén phan mém. Xay
dung luu dd giai thuat, phuong trinh tinh todn cac thong sb cu thé, xir 1y tin hi¢u va lap

trinh cho C#, vi diéu khién.

e Chuong 5: Két qua. nhan xét va danh gia

Trinh bay nhiing két qua dat duoc (cdu trac mé hinh, giao dién phan mém). Sau do
dua ra nhan xét tong thé vé dé tai ciing nhu nhiing danh gia dua trén cac myc tiéu da

dit ra ban dau.

e Chuong 6: Két luan va hudng phat trién

Trinh bay nhiing vu nhuoc diém cua toan b hé théng. Tt d6 dua ra két luan va

hudng phat trién cho dé tai.
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CHUONG 2
CO SO LY THUYET

2.1 Phan tich ciAc phwong 4n bii dd xe

Do nhu ciu xi hoi phét trién nén phuong an bii d6 6 t6 ngay cang da dang. Sau day
la ph?m trinh bay dac diém, vu, nhugc cua mot sb phuong an dugc ap dung phé bién
nham la chon ra phuong 4n phi hop cho dé tai.

2.1.1 Cdc dang bai d6 xe é té hién nay
Bii ddu xe truyén théng 13 hinh thirc 1au doi va thong dung nhat hién nay, thuong

duoc dat ra ngoai troi hoac trong cac khu vuc khong gian mé.

Hinh 1: Bai ddu xe truyén thong

Bén canh wu diém boi sy don gian vé cach van hanh, bai gui xe truyén thdng thudng
ton kha nhiéu dién tich mat bf?mg hoat dong.
Ngoai ra dudi su khan hiém vé mit bang ciing di thoi thuc hinh thic bai giri xe

truyén thdng phat trién thém nhiéu dang méi nhur:
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Bai giri xe tAng him

Hinh 2: Bai giti xe tang ham
Pay 1a loai bai dau xe duoc xay dung dudi long dat hodc tang him cua cac toa nha.
Chung thudng c¢6 hinh dang xép hinh, voi cac diy cot va hé thong duong ham dé di
chuyén xe vao va ra. Mic du chi 1a mot dang bién thé cia bai gui xe truyén thong,
nhung viéc tn dung khong gian ting hdm cia cac toan nha di giai quyét dugc phan

nao do cho nhugc di€m cua bai gui xe truyén thong vé khong gian.

Bii diu xe da ting

Hinh 3: Bai ddu xe da tang
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Pay 1a hinh thtrc bai dau xe co cdu tric xép chong 1én nhau thanh nhiéu ting nhiéu
khu hodc tham chi 1 ca 1 toa nha, tao thanh bai giri xe dd 6. Cac ting thuong dugc
két ndi bang hé théng duong di dé xe c6 thé di chuyén giira cac tang. Mic du giai
quyét dugc da phan nhuoc diém cii nhung lai doi hoi mot lwong 16n chi phi dau tu ban
dau, bén canh d6 1 kha ning luan chuyén xe trong toa nha va can cé lugng nhu cau
gri xe 16n nhung 6n dinh. Vi vdy voi mé hinh ndy van hiém khi dugc tng dung vao

thuc té.

Bii @6 dang tang di dong

Pay 1a phuong an d6 xe phu hop véi cac thanh phd 16n co lugng xe qua tai. He
thong sir dung ciu truc thiét ké mot thap va cao 2 hodc 3 tang, mdi tang giit duoc tir 4

dén 5 xe.

Hinh 4: dang tang di dong

e Uu diém: chi phi thap, phu hop nhiéu loai dia hinh, tiét kiém dién tich, bao

tri, bao dudng, di chuyén don gian.

e Nhuoc diém: chi phu hop v6i quy md nho (5 dén 15 6 t0), co cau diéu khién
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chua ty dong.
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Bai giri xe tw dong dang ting

Hinh 5: Bai giti xe tw déng dang tang

Bai gt xe ty dong dang tang 1a mot dang tién tién cua bai ddu xe, thuong dugc sir
dung trong cac khu vuc d6 thi ¢6 dién tich dat han ché. Co ciu tric xay dung voi nhiéu
tang dau xe dugc xép 1én nhau. Ciu tric nay giup tdn dung khéng gian dat hiéu qua,
cho phép dau nhiéu xe hon trén dién tich nho hon. Xe dugc di chuyén giita cac tang
dau xe thong qua hé théng co khi hodc hé thdng thang may tu dong. Hé théng nay
thudng dugc diéu khién boi may tinh hodc mach diéu khién dé dam bao sy chinh xac
va hi¢u qua.

Nguoi str dung thuong s€ gui xe tai mot diém dit xe tu dong. H¢ théng s tu dong di

chuyén xe vao cac vi tri trong trén cac tang ddu xe va lay lai xe khi can thiét.

Bii giri xe tu dong dang tang khong chi giup giai quyét van dé db xe ma con cai
thién su tién lgi va an toan cho nguoi st dung, d(‘A)ng thoi t6i wu hoa st dung khong
gian dat trong cac khu vuc do thi.

Tuy nhién dé thuc hién duoc Viée xay dung va trién khai bai gl xe tu dong dang
tang yéu cau nha dau tu phai rét mot sd luong 16n von dau tu ban dau. Cac hé thong

may moc, thiét bi va cong nghé phire tap déu dong goép vao chi phi nay.
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Bai giri xe tw dong vong xoay:

Hinh 6: Bai giti xe tw dong vong xoay

Bii gui xe tu dong dang vong xoay dugc thiét ké dé tan dung toi da dién tich dat co
san. CAu triic xoay 2 quanh truc gitip nang ha céac tang xe mot cach dé dang hon, cho
phép dau duogc nhiéu xe hon trén dién tich nho hon so véi cac hé théng dau xe truyén

théng, giam thiéu dién tich can thiét cho viéc dau xe.

Bii gui xe ty dong dang vong xoay thudng duoc trang bi cac hé thong an ninh nhu
camera giam sat, ctra ty dong va co ché kiém soat truy cap dé dam bao an toan cho xe
va nguoi str dung. Viée tu dong hoéa qua trinh dau xe ciing gitip giam thiéu nguy co va

cham hodc hong hoc.

Nguoi str dung co thé glri xe tai mot diém dat xe va hé théng s€ tu dong dua xe vao
cac vi tri ddu xe tréng trén vong xoay. Viéc nay giup tiét kiém thoi gian va cong sic
cho nguoi sir dung, déng thoi ting cudng sy linh hoat trong viéc quan 1y khong gian
dau xe.

Hé thong thanh toan thudng duoc tich hop truc tiép vao quy trinh dau xe, cho phép
nguoi sir dung thanh todn mot cach dé dang thong qua cac may thu phi ty dong hoic

ung dung di dong.
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Bii gui xe tu dong dang vong xoay thudng dugc thiét ké dé hoat dong mot cach
hiéu qua vé ning luong, giam thiéu lang phi va toi uu hoa hiéu suat hoat dong.
2.1.2 Phwong dn lya chon
Sau khi phan tich, phuong an ap dung vao dé tai dugc lwa chon theo C4c chi tiéu dé
ra nhu sau: tiét kiém dién tich, hiéu qua kinh té theo thoi gian, tinh ty dong cao, dé
thue hién vé hién thuc héa mé hinh. Do d6 phuong 4n bai giri xe dang vong xoay dugc

str dung vao dé tai ctia nhom ching em.
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Hinh 7: thiét ké mé hinh Bai giri xe tir ddng vong xoay ciia nhém
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2.2 Cac co s& 1y thuyét lién quan

2.2.1 Gidi thiéu vé ngon ngiv Python va mét sé cong cu lién quan

Python la gi?

Tai sao nén si dung Python?

Python 1a ngbn ngit 1ap trinh may tinh bac cao thudng duoc sir dung dé xay dung
trang web va phan mém, tu dong hoa cac tic vu va tién hanh phan tich dir liéu. Python
1a ngon ngir ¢6 muyc dich chung, nghia 1a né c6 thé duge sir dung dé tao nhiéu chuong

trinh khac nhau va khong chuyén biét cho bat ky van dé cu thé nao.

Tinh linh hoat nay, cing véi sy than thién véi nguoi méi bat dau, di khién no tro
thanh mot trong nhitng ngdn ngit lap trinh dugc sit dung nhiéu nhét hién nay. Mot
cudc khao sat duge thuc hién bai cong ty phan tich nganh RedMonk cho thy rang day

1a ngdn ngit 1ap trinh phd bién thr hai ddi véi cac nha phat trién
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Mt 5o tiéu diém vé python:

Python duoc phét trién vao cudi nhitng nim 1980 boi Guido van Rossum tai
Vién Nghién ctru Qudc gia vé Toan hoc va Khoa hoc May tinh & Ha Lan véi
tu cach 1a ngudi ké thira ngdn ngit ABC c6 kha ning xtr Iy va giao tiép ngoai

A

1€.

Python c¢6 ngudn gdc tir cac ngdn ngi lap trinh nhu ABC, Modula 3, small

talk, Algol-68.

Van Rossum da chon tén Python cho ngdn nglt méi tr mot chuong trinh
truyén hinh, Monty Python’s Flying Circus.
Trang Python 13 mot tép c6 phan mé rong .py chua co thé 1a sy két hop cua

Thé HTML va tap Iénh Python.

Vao thang 12 nam 1989, ngudi sang tao da phat trién trinh thong dich python
dau tién nhu mot s thich, va sau dé vao ngay 16 thang 10 nam 2000, Python

2.0 duoc phat hanh véi nhiéu tinh ning moi.

Vao ngdy 3 thang 12 nam 2008, Python 3.0 dwgc phat hanh véi nhiéu thu

nghiém hon va bao gom céc tinh nang mai.
Python 12 mdt ngdn ngit kich ban ma ngudén mo.

Python 1a md nguén m¢, c6 nghia la bat ky ai cling c6 thé tai xudng mién phi
tur trang chu va st dung n6 dé phat trién cac chuong trinh. Ma ngudn cua no

c6 thé dugc truy cap va stra doi theo y€u cau trong du an.

Python 1a mdt trong nhitng ngdn ngilt chinh thirc tai Google.

Ung dung ciia python

Python thudng dugc sir dung dé phat trién trang web va phan mém, tu dong hoa tac

vu, phan tich dit liéu va tryc quan héa dit liéu. Vi twong d6i dé hoc, Python da duoc

nhiéu nguoi khong phai 1a 1ap trinh vién nhu ké toan va nha khoa hoc ap dung cho
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nhiéu cong viéc hang ngay, chang han nhu t6 chirc tai chinh.
Uu diem:

e D& doc va d& hiéu: Python c6 cu phap don gian va gan giii voi ngén ngit tu
nhién, gitp cho viéc viét mi tro nén dé dang va dé hiéu hon. Piéu nay lam
cho Python trg thanh mot Iya chon tét cho ca ngudi méi bat dau va nhing 1ap

trinh vién kinh nghiém.

e Cong dong lén va su hd tro manh mé&: Python c6 mot cong dong 1ap trinh vién
rat 1on va ning dong, voi nhiéu tai liéu, huéng dan va thu vién ma nguon mé
phong pht. Diéu nay gitp cho viéc hoc va lam viéc vo1 Python tré nén dé

dang hon.

e Da ndng va linh hoat: Python c6 thé duoc st dung cho nhiéu muc dich khac
nhau, tir viéc viét script don gian cho dén phat trién ung dung phuc tap. No

cling co thé tich hgp dugc voi nhi€éu ngdn ngir va cong nghé khac.

e Tinh mé rong va phat trién: Python c6 mot hé thdng thu vién va framework
phong pht, cho phép lap trinh vién m¢& rong chirc ndng cua ngdén ngilr theo

nhu cau cu thé cua du an.

e HO tro cho nhiéu nén tang: Python c6 san trén nhiéu hé diéu hanh khac nhau
va co thé chay trén nhiéu loai thiét bi khac nhau, tir may tinh ca nhan dén thiét

bi di dong va thiét bi nhung.

Vi sy da ning va dé su dung cua no, Python 1a mot lya chon 1y tudng cho viée 1ap
trinh cadc mo hinh bai gui xe tu dong. Bing cach sir dung Python, ching ta co thé viét
mi dé diéu khién cac hé thong diéu khién, xir 1y dir liéu tir cac cam bién va thiét bi, va
tham chi x4y dung giao dién nguoi ding dé tuwong tac véi nguoi dung cudi. Do do
chung em di lya chon python 1a ngdn ngir dé 1ap trinh xtr 1y anh va giao dién cho dé

tai nay.
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Giai thuat xi@ lv anh nhan dién bién so xe

B1: Camera nhdn 1énh chup anh tir python va tién
hanh chuyp hinh.

B2: Sau khi ¢6 dugc hinh anh tr camera, chuong

trinh tién hanh qua trinh tach bién sb xe ra khoi hinh.
B3: T bién sb xe ta tién hanh 1y duong vién anh.

B4: Nhu bude ¢ trén ta da cé cac duong vién xung
quanh cac ky tu, tr cdc duong vién nay ta cat riéng 1¢

tung ky tu cua bién so xe.

B5: V6&i nhimg miu ky ty dugc cit ra, ta dua
chiing vao thu vién nhan dang ky tu c6 san trong

Emgu CV.

B6: Mac du da nhan dang dugc cac ky tu, nhung
lac nay thtr tu cia chiing van rat 16n xo6n. Do d6 bude
cudi cung la sap xép chung theo thu ty dya vao vi tri

cat cua cac ky tu & budc

Chup anh
Tach hinh bién s6

lay dwdng vién ky tw

Nhan dang ky tw

Sap sép ky tu

Két thuc

Hinh 8: Giai thuat xu ly anh

nhan dién bién so xe
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2.2.2 Gidi thigu vé ngon ngiv C# va mét so cong cu lien quan

.NET COR

C# (hay con goi 1a C Sharp, 13 ngén ngir 14p trinh huéng di tuong, hién dai do
Microsoft phat trién nhu mot phan cta nén tang .NET. N6 duoc gidi thiéu lan dau
tién vao nam 2000 va ké tir d6 da tro thanh mot trong nhitng ngdn ngit 1ap trinh

dugc str dung rong rai nhat trong nganh.

C# c6 thiét ké don gian, manh mé& va linh hoat. S& hitru mot cu phap twong tu nhu
cac ngdn ngir 1ap trinh pho bién, bao gom Java va C++, gilip cac nha phat trién da

quen thudc vo1 cac ngon ngit nay dé lam quen.

Mot trong nhimng tinh ning chinh ctia C# 13 an toan kiéu cta no, gitp ngin ngira
cac 15 lap trinh c6 thé xay ra véi cac ngdn ngir khac. Khong nhitng vy, nd con hd
trg quan 1y bd nhd ty dong thong qua trinh thu gom réc, gitp dé& dang viét ma dang

tin cdy ma khong 1am ro ri bd nhé hay gy ra bat ky su ¢d nao.

Nho nhirng diéu d6, nén C# duoc su dung rong rai trong vi¢c phat trién cac ung
dung Windows danh cho may tinh dé ban, game, ing dung web va cac tng dung
danh cho thiét bi di dong. Ngoai ra, nd con duoc st dung trong phat trién ph?m mém
doanh nghiép, voi nhiéu cong ty 16n st dung C# dé xdy dung cac ung dung kinh

doanh cua ho.
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Vi tong quan nhitng diéu trén, thi chung ta d& dang nhan thidy C# 13 mot ngdn ngix
manh m¢ va linh hoat, phu hop véi nhiéu nhiém vu 1ap trinh. Cho du ban méi bét
dau lam quen véi lap trinh hay 1a mot nha phat trién ¢ kinh nghiém, thi C# luén 13
mot ngdn ngit tuyét voi dé hoc va stir dung khi muén xay dung cc ung dung manh

m¢, dang tin cdy va c6 thé mo rong.

Ung dung

Tuong ty nhu cac ngdn ngir 1ap trinh khac, C# duoc sir dung dé tao cac chuong
trinh va tmg dung khac nhau. Céac tng dung da dang danh cho thiét bi di dong, may
tinh dé ban, dich vu dua trén dam may, trang web, phén mém doanh nghiép hay céc

ung dung tro choi.
Do d6, C# dugc tin tudng st dung nhiéu trong cac linh vuc chinh:

e Phat trién Gng dung may tinh: C# thudng dugc st dung dé phat trién cac Gmg
dung may tinh trén nén tang Windows, bao gom céac ung dung desktop nhur

g dyung quan 1y, tro choi, cong cu dd hoa, va phan mém ning lugng.

e Phat trién Gng dung di dong: St dung Xamarin, mot cong cu phat trién tng
dung di dong duoc Microsoft so hitu, ban c6 thé sir dung C# dé phat trién tmg

dung di dong cho ca 10S va Android.

e Phat trién ung dung web: C# thuong dugc str dung trong viéc phat trién tmg
dung web thong qua ASP.NET, mot framework web duoc tich hop trong
NET Framework. ASP.NET cung cép cac cong cu manh mé& dé phat trién
ung dung web chuyén nghiép va hi¢u qua.

Uu diém

o C# giup tiét kiém thoi gian: Str dung ngon ngir lap trinh C# giup tiét kiém
thoi gian bdi n6 dugc nhdp tinh va rat d& doc. Moi hanh dong tim kiém cac
tap 1énh dé tim ra cac 18i lam gian doan cac chirc ning cia Gng dung déu

duge t6i wu hoa thoi gian ¢ muc do tot nht. Ngoai ra, C# hoat dong theo
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huong don gian va hiéu qua cho phép cac 1ap trinh vién str dung it thoi gian
dé viét cac doan ma phirc tap trong du an ctia minh. Vi mot ngén hang b
nhé da dang gitp t6i wu hoa thdi gian lao dong va cai thién thoi gian hoan

thanh du 4n dang thoi han.

e HO trg qua trinh hoc tap hiéu qua: Khong chi hé tro thoi gian trién khai dy 4n
hi€u qua, C# chi yéu cau lugng thoi gian nhd dé c6 thé hoc va thanh thao cac
thao tac trién khai cong viéc. C# cung cp cac tinh ning don gian va dé st
dung cho phép ngudi diung mdéi ¢o it ki niang cong nghé co thé hoc tap va

thao tac dé dang hon.

e Ngon ngit 1ap trinh mé rong va dé duy tri: Ngon ngit 1ap trinh C# véi kha
niang mé rong tét va tinh ning bao tri hiéu qua boi tinh chat nghiém ngit
trong qua trinh viét ma tinh. Do d6 ma cac chuong trinh C# thuong nhat quan
va c6 mirc d6 dang tin cdy cao. Cho phép nguoi dung diéu chinh va bao tri tbt
hon so véi cac chuong trinh duoc viét bang ngdn ngit khac. Pic biét, cac
ngin xép cta ngdn ngit lap trinh C# khong thay doi sau nhiéu 1an trién khai

va nang cap giup cho cac dy an dugc luu trit khong bi thay doi vi tri.

e Co6 mot cong dong 16n: Moi ngdn ngir 1ap trinh hoat dong khong chi dua vao
mot nén tang hay dich vu duoc hd tro bai cac chuyén gia CNTT. Céc lap trinh
vién s& phai dua vao sy hd trg cta cong dong trong cung linh vuc nghién ciu
ngodn ngi 1ap trinh v6i nhing kinh nghiém va kién thirc chuyén mén cao. Céc

cong dong chuyén gia lap trinh ndy c6 thé tim kiém trén StackOverflow.

Hau hét cac trang web Hoi va Pap dugc trién khai dya trén ngdn ngit 1ap trinh
C# nén cac nha phat trién di tao nén mot phan 16n cong ddng cho phép ngudi
dung héi, tra 161 hoac thyc hi¢n cac tuong tac khac nhau. C# con céd cong
ddng twong tac ca nhan trén Meetuo.com cho phép moi thanh vién tham gia
cac cudc thao luan truc tuyén va IRL duoc lén lich ngiu nhién hodc nhét

quan.

Page 31



e C# 1a hudng dbi twong: Hudng ddi tuong 1a tinh ning dic biét nhat ctia ngdn
ngir 14p trinh C# vé6i nhiéu loi thé khac nhau nhu tinh hiéu qua va linh hoat.
Tuy nhién, vdi mot sé nha phat trién khéng quen vi OOP c6 thé khong mudn
lga chon ngdn ngtr 1ap trinh C#. Hay yén tam vi C# 1a mdt ngdn ngtr 1ap trinh
hudng d6i twong kha than thién voi nguoi ding

So dd gidi thuit C# diéu khién dong co

Bit dau

Hinh 9: So do gidi thudt C# diéu khién dong co
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2.2.3 Cong Nghé RFID
Gidi thi¢u
RFID 1a cong nghé nhan dang ddi tuong bang séng vo tuyén. Cong nghé nay cho
phép nhan biét cac ddi twong thong qua hé thdng thu phat song radio, cho phép ghi va
doc dir liéu tir mot thé hodc tag thong qua song radio tir d6 co thé giam sat, quan 1y
hodc luu vét tung ddi tuong. RFID thuong dugc st dung dé nhan dién va theo ddi cac

doi tuong, hang hoa, va nguoi dung mot cach ty dong va khong can ti€p xtc.
Cau tao

Hé thong RFID gdm ba phan chinh: tag (th¢), thiét bi doc (reader), va hé thong phan

mém dé xu 1y dir liu.

« PP Film & PET.

Dry

Inlay . b
* Angten \

Cau tao RFID thu ddng
dang Inlays

Hinh 10: cdu tao Thé RFID
Thé RFID chira m¢t doan ma khong trung lap gilta cac thé dugc luu trit trong mot

chip va duoc truyén qua song radio.
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Hinh 11: Thiét bi doc RFID RC522
Thiét bi doc RFID 13 mét thiét bi dién tr ¢ kha ning giri va nhan soéng radio dé

tuong tac voi cac thé RFID.

Nguyén ly hoat dong

Thiét bi RFID reader phat ra song dién tir & mot tan sd nhat dinh, khi thiét bi thé
RFID trong vung hoat dong s€ cam nhan dugc song di¢n tor nay va thu nhan nang
lugng, tir d6 phat lai cho thiét bi RFID reader biét mi sé ctia minh. Tir d6 thiét bi

RFID reader nhin biét dugc tag nao dang trong viing hoat dong.

Application RFID

Antena (@ EJ/J Tag
> <<<( @ Tag

@@ Tag

Reader

Hinh 12: Nguyén Iy hoat déng RFID
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Ung dung

Thé chip (tag) RFID chira rit nhiéu ma nhan dang khac nhau, thong thuong 13 32 bit
tuong (mg v6i hon 4 ty ma sd khac nhau. Ngoai ra khi xuat xuéng mdi thé chip RFID
duoc gén mdt ma sd khac nhau. Do vay, khi mot vat duoc gén chip RFID thi kha nang
nhan dang nham véi 1 thé chip RFID khac 1a rat thap, xac suat 1a 1 phan 4 ty. Vi uu
diém vé mat cong nghé nhu vay nén sy bdo mat va do an toan cua cac thiét bi ung

dung cong nghé RFID 1 rét cao.
- Theo d&i va quan Iy hang héa trong chudi cung tmg va logistics.
- Quan ly hang t6n kho trong cac kho hang va cira hang ban 1¢é.
- Theo ddi vat nudi trong ndng nghiép va cong nghiép thuc pham.
- Diéu khién truy cap vao cac khu vuc an ninh va kiém soét ra vao.
- Quan Iy tai san trong céc t6 chtic va doanh nghiép.

- Thé thong minh cho giao thong cong cong va diéu khién ra vao trong cac toa

nha va cong trinh.,
2.3 Gi6i thiéu mot s6 phan mém lap trinh
Phan mém lap trinh, hay con duogc goi la trinh bién dich hodc mdi truong phat trién
tich hop (IDE), 1a cac cong cu may tinh dugc thiét ké dé hd tro 1ap trinh vién trong
viéc tao, kiém tra va g0 16i ma nguén.
Mot s6 chiic nang pho bién cta phan mém 1ap trinh:
e Chinh stra ma: Ho tro lap trinh vién viét ma bang cach cung cap giao dién dé
dung, kiém tra cu phap, va déi khi dé xut tu dong mot s6 cau 1énh.
e Bién dich va lién két: Chuyén d6i ma nguon viét bang mot ngdn ngir 1ap trinh
thanh m3 may hodc mi trung gian, sau do lién két né véi cac thu vién hodc

module khac dé tao thanh moét chuong trinh hoan chinh.

e G0 lo1: Cung cap céc cong cu d€ giap 1ap trinh vién tim ra va stra 161 trong ma
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nguon cua ho.

e Phan tich ma: Cung cap phan tich vé chat lugng ma, hi€u suat va cac van dé

khac.

e Quan ly dy an: Gitip to chirc va quan 1y cac tép, thu muc, va tai nguyén khac

cua mot du &n phan mém.

e HJ tro version control: Tich hop voi hé thdng quan 1y phién ban nhu Git dé

gitp 1ap trinh vién quén ly céc phién ban khac nhau ctia ma nguon.

e Emulator va simulator: Cho phép lap trinh vién kiém tra chuong trinh cta ho
trong mdt moi trudng gia 1ap, thich hop cho viéc phat trién phan mém trén

nén tang khac nhau.

2.3.1 Phdan mém Python IDLE

¢ IDLE

Hinh 13: giao dién Phan mém Python IDLE

La mét IDE co ban duoc cung cip sén v6i Python va hd trg cho céc tinh ning nhu
gd 16i, trinh bién tap ma ngudn va hd trg cho shell Python. Python IDLE s& 1a mot
phan mém 1ap trinh than thién va dé dung cho ban. Phin mém nay di kém khi cai dat
Python. IDLE cung cap mét trinh bién tdp ma nguon véi kha nang t6 mau ct phap, tu
dong hoan thién ma va cac chiic nang chinh stra co ban khac. Ngoai ra, IDLE c6 cac

tinh ning g& 18i co ban, nhu dat diém dung (breakpoints) va kiém tra bién.
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2.3.2 Phan mém Arduino IDE

©0) Arduino IDE

Hinh 14: Phdn mém Arduino IDE
Gidi thi€u
Arduino IDE 12 mét phan mém ma ngudn mé cha yéu dugc sir dung dé viét va bién

dich ma vao module Arduino.

Pay 1a mot phan mém Arduino chinh thire, giup cho viéc bién dich mi tro nén dé
dang ma ngay ca mot ngudi binh thuong khong c6 kién thirc k¥ thuat ciing ¢ thé 1am

duoc.

No6 c6 cac phién ban cho cac h¢ dieu hanh nhu MAC, Windows, Linux va chay trén
nén tang Java di kém véi cac chitc ning va 1énh co6 san dong vai trd quan trong dé go
161, chinh sira va bién dich ma trong moi trudng.

Cé rat nhiéu cac module Arduino nhu Arduino Uno, Arduino Mega, Arduino
Leonardo, Arduino Micro va nhiéu module khac.

Mbi module chira mot bo vi dicu khién trén bo mach duoc 1ap trinh va chap nhan
thong tin dudi dang ma.

Ma chinh, con dugc goi 1a sketch, dugc tao trén nén tang IDE s€ tao ra mot file Hex,
sau d6 duogc chuyén va tai Ién trong bo di€u khién trén bo.

Moi truong IDE chu y€u chutra hai phan co ban: Trinh chinh stra va Trinh bién dich,
phan dau st dung dé viét ma dugc y€u cau va phan sau dugc str dung dé bién dich va

tai ma 1én module Arduino.
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Moi trudmg nay hd trg ca ngdn ngir C va C ++.
2.4.3 Phin mém qt Designer
Gidi thi€éu
Qt Designer 1a mot cong cu dé nhanh chong xay dung giao dién nguoi dung do hoa
v6i cac widget tir khung Qt GUI . N6 cung cap cho ban mét giao dién kéo va tha don
gian dé bd tri cac thanh phan nhu ndt, trudng vin ban, hop to hop va hon thé nira. Day

la anh chup man hinh cua Qt Designer trén Windows:

Qt Designer
File Edit Form View Settings Window Help

DB no EHuRE NEWE

HEBN

Widget Box | Object Inspector # %
Filter Object Class I
a Layouts - 4 [ Dialog  QDialog

g Wertical Layout buttenBox QDialogButtonBox

|II] Horizontal Layout

m

................. T |PloperlyEdilm =) X|

£8 Grid Layout il | %
Filt =
4 Form Layout SRR S = e .

s Spacers [ i o Dialog : Qbialog

[B#d Horizontal Spacer .

ﬁ Vertical Spacer |} | s

= Buons |HENEE
H Push Button | Resource Browser

Tool Button / e A
(® Radic Button <resource root>

. Check Box

a Command Link Button

Dialog Button Box | signalslot Editor | Action Editor | Resource Browser

Hinh 15: giao dién lam viéc trén Qt Designer
Qt Designer tao ra “.ui” cac tép. Pay la mot dinh dang dua trén XML dac biét dé luu
trit cac widget dudi dang cdy. Ta co thé tai cac tép nay trong thoi gian chay hodc dich

ching sang ngon ngir lap trinh nhu C ++ hoac Python.

Chung em str dung Qt Designer cung vdi Python vi nd 1a mot ngoén ngir dong c6 1oi

cho viéc tao mau nhanh.
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2.5 Gidi thiéu phan cirng

Trong dé d¢é tai nay chung em st dung mét sd linh kién phan cing sau:

- Thiét bi xir Iy trung tAm:
= bo mach arduino nano
= may tinh
- Thiét bj dau vao:
= cam bién tiém can phat hién kim loai
= webcam
= nit bAm
= mach quét thé RFID
- thiét bi dau ra:
= dong co budc
= dong co servo
» dén LED
* |oa
- céc thiét b khac:
= ngudn adapter 12V 5A
= jack nhan nguén
= modun relay
* Driver dong co budc
= Mach ha ap

» Icén ap Im7805, transistor, tu,...
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phan cimg co khi
= khung nhom
* nhya mica
= nhoéng xich, xich
" truc quay inox, vong bi (bac dan), dai c¢d dinh, dai dc

= ¢ vit, que nhom, dai banh ring, diy dai (curoa), gia cd dinh

khung,...

Page 40



CHUONG 3

THIET KE
3.1 Gi6i thiéu

Véi dé tai nay thi yéu cau phai 1am sao cho co céu c6 thé nang, ha va lay xe ra vao
khung dé c6 thé d& dang thao tac trong viéc lay va cit xe, cung véi d6 thi viée giao tiép
quet thé RFID va chup anh tor Camera cling nhu hoat dong ctia cdc motor. Vi vay
nhom phai thiét ké cac yéu cau sau:

e Thiét ké mach diéu khién cac dong co.
e Thiét ké mach két ndi ngd vao v6i cam bién va cong tic.
e Thiét ké mach driver két ndi ngd ra ctia arduino dé diéu khién dong co budc.
o Thiét ké b doc thé¢ RFID tir mach doc thé RFID - RC522 va hét ndi Adruino
nano
3.2 Thiét ké hé thong
3.2.1 Thiét ké so dé khoi hé théng

Khodi Webcam Khdi RFID
Chi thich \ \, /‘ Z
Tin hidy: —— Khéi xtr Iy .
: ., trung ta Arduino
May tinh il

Ngudén: —

“ nano
e ——

Kh(')‘iAcém Khéi dong Khéi niit
bién o nhan

Hinh 16: so do khoi hé thong
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Chirc niing ciia tirng khdi

Khéi ngudn adapter: cung cip ngudn cho toan bd hé thdng hoat dong.

Khdi doc thé RFID: bd doc thé tir RFID ¢6 nhiém vu doc ma thé.

Khéi webcam: dung camera dé chup anh.

Khéi cam bién: xac dinh vi tri tAng trung tam khi khoi dong.

Khéi dong co: dong co bude 12VDC va dong co sevor dé van hanh mé hinh.

Khéi xir 1y trung tam:

+ Str dung laptop tich hop san nhiing cong cu 1ap trinh ¢6 nhiém vy thu nhan, xt 1y,

luu trir ma thé tr dau doc thé RFID, nhan dang bién sb tir hinh chup duoc bﬁng
Camera, giao tiép v6i arduino.

+ Arduino nano nhan tin hiéu diéu khién tir may tinh va cac tin hiéu ngd vao dé xu
ly va diéu khién dong co.

Hoat dong ciia hé thong

Hé théng gém 6 thé ung voi1 6 tﬁng, mdi ma thé duoc luu ¢d dinh véi mot té‘mg.
o Catxe:

Khi c6 xe vao thi nhan vién bam nat “vao” va quet thé, lic nay hé théng bat dau
viéc so sanh xem mai thé xe vira quet Gng véi tang nao, néu ma thé nhan vao 1a dang
thi hé thong diéu khién motor budc quay truc hé thong ha tang img véi ma thé xudng
dudi cung. Sau d6 dong co servo diéu khién thanh chén barie trudc hoat dong, thanh
chin barie dugc mé ra, ta cho xe vao va thuc hién nhan bién sb. Khi xe vao tﬁng, ta
quet thé thém lan nita, hé thong bat dau chup anh xir 1y anh cho ra thong tin bang ki tur
van ban tmg véi bién sb xe d6, sau d6 luu vao bién nhd tng véi thé xe va diéu khién

dong co servo cho thanh chan barie trudc dong lai, xe vao vi tri va hoan tat viéc cat xe.
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e Traxe

Ciing nhu viéc cat xe thi viéc 1y xe tra khach ciing twong tu. Lan luot khach bim
nat “ra” va quet thé sau do hé thong s& xem xe di co trong bai chua, néu di co thi bat
dau di chuyén truc quay dén vi tri ting tra xe cho khach, thanh chan barie sau mo ra,

xe 101 khéi bai, thanh chin barie dong lai.
e Su cd mat thé

Vi khich hang mat thé tir nén viéc ldy xe bang qua trinh quét thé khong duogc thuc
hién. Nhu vay, hanh khach mudn lay dugc xe budc phai chimg minh xe minh dugc giri
trong bai bang cac gidy to tiy than. Nhan vién kiém tra gidy to ciia khach hang, kiém
tra bién sd xe c6 ton tai trong co so dit liéu khong. Néu co thi truy xuét vi tri d6 xe dé
tién hanh tra xe v&i ché do diéu khién bang tay va luu lai thong tin khach hang mat thé.
Sau d6 tién hanh x6a thong tin xe da gui trong cd s6 dit lidu.

3.2.2 Thiét ké phén cing

a) khoi xir Iy trung tim:

Khéi xir 1y trung tim bao gdm Arduino nano CH340 va may tinh giao tiép voi nhau

qua giao thitc UART hay hiéu mot cach ném na 1a Serial.
Arduino nano CH340 dugc lia chon trong dé tai ndy cé cac thong s co ban sau:

e Nguon: 2.7V —5.5V
e Input/Output : 23
e Sbchan: 28
e Dong hoat dong : 1.5mA
e Dong cho: 1TuA
e Dong output : 20mA

e Thach anh ngoai : 16Mhz
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e Thach anh ndi : 8Mhz

e Céc chuan giao tiép : I)C, SPL, UART / USART, USB
e B6 nhé ROM : 32KByte

e B0 nhd SRAM : 2KByte

e B0 nhd EEPROM: 1KByte

e Nhiét do hoat dong : -40°C ~ 85°C

e Cong ADC : 10Bit — 8 Kénh

e Timer : 8Bit hoac 16Bit

)

) & 1 C
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{0l
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!

[MISO)/ pcvis [ P ]@—. ﬁ { .—-m[' PB5 || rcvs | SCK /@

Hinh 17: so dé chitc ning chén ciia mach Arduino Nano CH3

b. Thiét ké mach doc thé RFID

RFID la chit viét tit ctia Radio Tan sé Nhan dang va day l1a cong ngh¢ tu dong duoc
st dung rong rai trong nhiéu nganh cho cac nhiém vu nhu theo ddi nhan sy, kiém soat
truy cp, quan 1y chudi cung tng, theo ddi sach trong thu vién, hé thong tram thu phi,

V.V.
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Trong bai nay nhom ching em sir dung mach doc thé RC522 cho mach thuc hién

RFID-RC522 pinout see MFRC522" chip datasheet

[fed] 5
E, a
(eEn).,
El o b
[fw]s
[F)s

LHIEEILE

DI Rl L1 L2

Hinh 18: Module doc the RC522
Module doc thé RC522 ¢6 thé doc duge cac loai thé co két nbi khong day nhu NFC,
thé tir (loai dung lam thé giam gid, thé xe bus, tau dién ngam...). Module ¢ céc thong

s6 chinh nhu:
e Dién &p nudi: 3.3V;
e Dong dién nudi :13-26mA
e Téan s6 hoat dong: 13.56MHz
e Khoang cach hoat dong: 0 ~ 60 Mmm
e (Cong giao tiép: SPL toc 46 t6i da 10Mbps
e Kich thudc: 40mm x 60MMm
e (06 khé nang doc va ghi.

Phan cimg can co:

e Mach arduino
e Modun doc thé RFID RC522
e Day két n6i, bang mach
e Thé NFC

bau doc RFID bao gdm mot md-dun tan s6 vo tuyén, bd dieu khién va cudn ang ten
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tao ra truong dién tur tan sb cao. Mat khac, thé thuong 1a mdt linh kién thu dong, chi
bao gém ang-ten va vi mach dién tir, do do, khi n6 & gﬁn truong dién tu cua bd thu
phat, do cam tng, mot dién ap dugc tao ra trong cudn ang ten cua nd va di¢n ap phuc

vu nhu 1a nguon dién cho vi mach.

Electromagnetic field

RFID Reader
Transponder/Tag
Contro
\
‘y \
Power £
S 11011011
Data I t
S—

Hinh 19: nguyén ly thu nhan tin hiéu cua mach RFID
Khi thé duoc cip ngudn, nd cé thé trich xuat thong tin duoc truyén tir dau doc va
gui tin nhén tré lai dau doc, n6 sir dung mot k¥ thuat goi 1a thao tac tai. Bat va tit tai O
ang-ten cua thé s anh hudng dén muec tiéu thy dién cua ang-ten cua bd doc co thé
duoc do la sut ap. Su thay ddi dién ap nay s€ duoc ghi lai dudi dang 0 va 1 va do la

cach dur liéu duoc truyén tir thé dén dau doc.
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Cich két n6i modun RFID véi arduino:

@ zsod-ai iy @

()

i

RFID Module

Pin 3.3v

No Connection
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L] ie
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2 1 ]
9 :e
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Hinh 20: Cdch két néi modun RFID véi arduino

e Chan VCC cua md-dun RFID RC522 duoc két ndi v6i chan 3.3V cua

Arduino Uno.

e Chan RST ciia mo-dun RFID RC522 duge két ndi voi chan digital 9 trén

Arduino Uno.

e Chan SS (Slave Select) cia mo-dun RFID RC522 duoc két ndi voi chan
digital 10 trén Arduino Uno.

e Chan MOSI ctia md-dun RFID RC522 dugc két nbi véi chan digital 11 trén

Arduino Uno.

e Chan MISO ctia mé-dun RFID RC522 duogc két ndi v6i chan digital 12 trén
Arduino Uno.

e Chan SCK ctia mo-dun RFID RC522 duoc két ndi voi chan digital 13 trén
Arduino Uno.

Pé doc dir lidu tir the RFID, chiing ta can sir dung thu vién MFRC522 va viét ma
Arduino tuong Ung.
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¢. khoi cim bién, cong tac

Trong bai nay nhém ching em sir dung mot cam bién tiém can dé do ting

Hinh 21: Cam bién tiém cdn LISA3-2-ZIBX NPN 2mm

e Di¢n ap: 5-24V

e Loai cam bién: NPN (NO)

e Khoang cach phat hi¢n: <2 mm
e Dong chiu tai: <300mA

e D4i tuong phat hién: Kim loai

e Kich thudc lap dat: 16 8mm
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Ngoai ra con ¢ cac nat bAm co hoc dé thao tac sir dung mé hinh

Hinh 22: Nut nhéan nha R13-507 16mm

Céc chtic nang str dung gom:
e 2 nut “star”
e 2 nut “stop” va
e [ nut “reset”

d. Khbi webcam:

Trong bai nay nhém chdng em str dung mot webcam dung 1am thiét bi thu thap hinh

anh dé xu ly anh doc bién s6
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Hinh 23: Webcam may tinh AUKEY PC-W3

Véi cac thong s6 ki thuat nhu sau:

Model

PC-W3

Sensor

1/2.9" CMOS Image Sensor

Recording Resolution

1080p (30fps), 720p (30fps), 480p (30fps), 240p (30fps)

Video Format MJPEG, YUV
Effective Pixels 2.0 Megapixels
Focus Distance 0.3 to 5m
Viewing Angle 85°

Minimum lllumination <5 lux

Microphone

Dual stereo microphones

Input

DC 5V 200mA (Max)

System Requirements

Windows XP / Mac OS 10.6 / Android 5.0 or above

Material

ABS

Operating Temperature

-10C - +45C (14°F - 113°F)

USB Cable Length

180cm / 5.9

Size

81 x26.5x25.5mm /3.19"x 1.04" x 1.00"

Hinh 24:

théng s6 ki thudt webcam sir dung
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e. Khéi dong co:

Trong bai nay nhém chiing em sir dung gém 1 dong co bude DC 12V va 2 dong co

Sevor.

Hinh 25: Dong co buéc SUMTOR 42HS3413A4 — 0.28Nm — 1.3a — 42*34mm

bong co buéc SUMTOR 42HS3413A4 — 0.28Nm — 1.3a — 42*34mm

Puoc dung 1am dong co chinh cia md hinh, dé quay truc banh ring dé nang ha cac

tang dd xe
Thong s6 k¥ thuat chinh:
e Kich thudc mat bich: 42x42 mm.
e Chiéu dai than: 34 mm.
e Dong chiu tai: 1.3A.
e Moment xoan: 0.28Nm

e Goc budce: 1.8°%/step
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—>|VDD

microcontroller

|—GND

I— logic power supply
(3-5.5V)

Hinh 26: Driver dong co budc a4988
Pé diéu khién dugc dong co budc tir tin hidu diéu khién arduino, ta can thém mach
driver gitp arduino giao tiép dugc véi dong co, trong bai ndy nhom chung em st dung

Driver dong co budc a4988 dé dicu khién dong co budc.

Hinh 27: dong co Servo SG90S

Pong co Servo SG90S duoc dung dé nang ha thanh chan barie trudc va sau md hinh
bai gui xe v6i thong sé chinh:
e Trong lugng: 9g

e Dién ap: 5V
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e Mau sic: Xanh
e Goc quay: 180°

3.2.3 So do nguyén Iy toan mach
Nguyén 1y hoat dong ciia hé thong:

o Catxe:

Khi ¢ xe vao thi ngudi ding bAm nut “vao” va quet thé, lic nay hé théng bét dau
viéc so sanh xem ma thé xe vira quet ing voi tang ndo, néu ma thé nhan vao 1 ding
thi hé thong diéu khién motor budc quay truc hé thong ha tang ing véi ma thé xudng
dudi cung. Sau do dong co servo diéu khién thanh chén barie truéc hoat dong, thanh
chin barie dugc mo ra, ta cho xe vao va thuc hién nhan bién sb. khi xe vao téng, ta
quet thé thém 1an nita, hé théng bat dau chup anh xtr Iy anh cho ra thong tin bang ki tu
van ban Gmg vai bién sb xe d6, sau d6 luu vao bién ting véi thé xe va diéu khién dong
co servo cho thanh chin barie trude dong lai, xe vao vi tri va hoan tat viée cat xe.

e Traxe
Ciing nhu viéc cat xe thi viéc 1y xe tra khach ciing twong tu. Lan luot khach bam
nat “ra” va quet thé sau do hé thong s& xem xe di co trong bai chua, néu di co thi bat
dau di chuyén truc quay dén vi tri ting tra xe cho khach, thanh chin barie sau mo ra,

xe 101 khoi bai, thanh chin barie dong lai.

e Su cbd mat thé
Vi khach hang mat thé tir nén viéc lay xe bang qua trinh quét thé khong duogc thuc
hién. Nhu vay, hanh khach mudn ldy dugc xe budc phai chimg minh xe minh duogc giri
trong bii bang cac gidy to tiy than. Nhan vién kiém tra gidy to ciia khach hang, kiém
tra bién sb xe co ton tai trong co s& dit liéu khong. Néu co thi truy xudt vi tri dd xe dé
tién hanh tra xe v&i ché do diéu khién bang tay va luu lai thong tin khach hang mét the.

Sau d6 tién hanh x6a thong tin xe di gui trong cd s& dit lidu.
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So do két noi toan mach

Hinh 29: ban thiét ké mach in thuc hién
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Chuong 4
THI CONG HE THONG
4.1 Gidi thi¢u
Sau khi thiét ké hoan chinh so d6 nguyén 1y cho toan hé thong, nhém tién hanh thi
cong mo hinh. Hé thdng duoc thi cong bao gdm hai phan chinh 13 thi céng phan cing

va thi cong phan mém. Cu thé nhu sau:

e V¢ phan cing: tién hanh lap rap cac thi€t bi vao mo hinh da gia cong trudc
do, két nd1 cac linh kién dién tir, do nhém st dung Arduino nano dé két noi

cac linh kién nén nhom cd thiét ké mot mach in két ndi cac mo dun véi nhau.

e V& phan mém: xay dung giai thuat va viét chuong trinh cho hé thdng.
Chuong trinh duoc 13p trinh dua vao nguyén 1y hoat dong cta hé thong tir khi
cap ngudn cho dén khi hé thong ngimg hoat dong, 4p dung duoc giai thuat

diéu khién vao mé hinh mdt cach t61 wu nhat.

Toan b qua trinh thi cong hé théng phai dam bao tt ca nhiing yéu cau vé thiét ké

ma nhom da dat ra ban dau
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4.2 Thi cbng m6 hinh

STT Linh kién chinh S6 lugng
1 | Mach Arduino nano CH340 1
2 | Module doc thé RC522 1
3 | Cam bién tiém can LI8A3-2-Z/BX NPN 2mm 1
4 | Dong co buoc SUMTOR 42HS3413A4-0.28Nm-1.3a—42*34mm 1
5 | Bong co Servo SG90S 4
6 | Webcam 3
7 | Loa 1
8 | Ngudn adaptor 12V 5A 1

Cac linh - Nut nhat

kién khac - Ic én ap 7805

- Transistor cong suat TIP42C

- Driver dong co budc a4988

- Modun ha &p DC LM2596

- Modun relay SRD-12VDC-SL-C
- beén led

- Tudién

- Dién tré

- Jack nguén, day dién,...
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4.2.1 Thi céng phén khung khung
Vé6i phan khung mé hinh, ta st dung vat lidu chinh 13 cac thanh nhém V-Slot
20mmx20mm dé 1ap ghép dinh hinh thanh khung suon

Hinh 30: théng sé ki thudt thanh nhém V-Slot 20mmx20mm
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DPé ¢6 duge mé hinh nhu du kién ching ta can ¢6 20 doan dai nga"m khac nhau:

e 400mm 2 doan
e 338mm 4 doan
e 250mm 4 doan
e 200mm 2 doan
e 160mm 2 doan
e 100mm 4 doan
e 60mm 2 doan

e 50mm 4 doan

Ngoai ra ching em con str dung thém 2 truc inox hinh tru dai 190mm lam 2 truc

quay trinh cho 4 banh xich
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Hinh 31: mé phong phdn khung mé hinh thuc hién

Trén day 1a ban mo phong 3D cuia phan khung mé hinh

e Cach tang gui xe dugc ghép tir cac tam nhya mica sau dé gat vao truc xich

chuyén dong c6 thé di chuyén duoc

e Trén day xich c6 gai cac chot dé gitr cac tang dé xe, khi truc xich di chuyén

cac tang trén d6 ciing luan phién quay theo nd

4.2.2 Thi céng phin mach dién

Dua vao ké hoach thyc hién ching em thuc hién mach dé ndi cac linh kién sau:
e Mach Arduino nano CH340

e Module doc thé RC522
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Cam bién tiém cén

Dong co budce

Dong co Servo

Nut nhat

Ic 6n ap 7805

Transistor cong suat TIP42C
Driver dong co budc a4988
Modun ha &p DC LM2596
Modun relay SRD-12VDC-SL-C
Dén led

Tu dién

bién tré

Jack nguén, day dién,...
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GND

Hinh 32: So do nguyén Iy di ddy ciia mach

Nhu vay chirc nang cua cac chan arduino nano dugc st dung nhu sau:
e A2, D8 nhan tin hi¢u nat “VAO”
e A3, D10 nhan tin hiéu nat “RA”
e Reset nhan tin hiéu nut “RESET”
e A5 suét tin hiéu Am thanh
e D2, D3, D4 suit tin hiéu diéu khién dong co budc
e D5, D6, A0, Al suét tin hiéu diéu khién dong co servo
e D7 reset mach RC522

e Chan VCC cua md-dun RFID RC522 duoc két ndi véi chan 3.3V cua
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Arduino Uno.

e Chan RST ciia mo-dun RFID RC522 duge két ndi voi chan digital 9 trén
Arduino Uno.

e Chan SS (Slave Select) cia mo-dun RFID RC522 duoc két ndi voi chan
digital 10 trén Arduino Uno.

e Chan MOSI cta md-dun RFID RC522 duogc két ndi véi chan digital 11 trén
Arduino Uno.

e Chan MISO ctia mo-dun RFID RC522 duogc két ndi véi chan digital 12 trén

Arduino Uno.

e Chan SCK cua md-dun RFID RC522 dugc két ndi voi chan digital 13 trén

Arduino Uno.

Sau khi thyc hién thi cong phan mach dién ching em thu dugc mach dién nhu sau:

Hinh 33: mach dién hoan thanh
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4.3 Lap trinh hé thong
4.3.1 Lap trinh cho ARDUINO

Gioi thiéu ph?ln mém:

Pé viét chuong trinh 1ap trinh va diéu khién cho arduino nano ching em sir dung

phan mém arduino IDE, day 1a phan mém co ban d¢ 1ap trinh cho arduino:

© 08 Arduino IDE

Hinh 34: giao dién arduino IDE

Chung ta s€ 1am viéc vai Arduino IDE theo cac budc sau:

Budce 1: Sau khi vao giao dién chinh cua IDE, ta can thiét l1ap loai board va céng

Serial m&i cho phu hgp nhu hinhbeen dudi.

IR
File Edit Sketch |Tools Help
Auto Format Crl+T
Archive Sketch
sketch_jul22a Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M (P

A5 (v i o) !

Serial Port » ATtiny45 (internal 8 MHz clock)
ATtiny45 (external 20 MHz clock)
ATtiny85 (internal 1 MHz dock) {
ATtiny85 (internal 8 MHz dock)
ATtiny85 (external 20 MHz clock)
ATtiny44 (internal 1 MHz clock)
ATtiny44 (internal 8 MHz dlock) |
ATtiny44 (external 20 MHz cock)
ATtiny84 (internal 1 MHz clock)
ATtiny84 (internal 8 MHz dlock)
ATtiny84 (external 20 MHz clock)
ATtiny13 (internal 9.6 MHz dock) n

& Arduino Uno :
Arduino Uno w/ ATmega8A

Arduino Nano w/ ATmega328

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328

Programmer >
Burn Bootloader

Hinh 35: thiét ldp loai board va cong Serial

Luu y, cong COM trong hinh duéi day 14 chi 1a hinh minh hoa trong may tinh cua
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ching em, tuy thudc vao moi may va cong két no61 khac nhau chung ta s€ c6 cac cong

COM cén thiét 1ap khac nhau:

o@ sketch_jul22a | Arduino 1.0.5-r2
File Edit Sketch #Tools Help

sketch_jul22a

Auto Format
Archive Sketch

Fix Encoding & Reload
Serial Monitor

Ctri+T

Ctrl+Shift+M

Board

Serial Port

>

Programmer
Burn Bootloader

Hinh 36: thiét lgp COMS3

Budc 2: vao muc file chon new tao file méi viét dé 1ap trinh code cho chuong trinh

& Arduino | Arduino IDE 2.3.2
File Edit Sketch Tools Help

New Sketch Crl+N -
New Cloud Sketch  Alt+Ctrl+N

Qpen... Ctrl+0

Open Recent P on>
Sketchbook » Lh>
Examples > P
Close Ctrl+W kZ.h)
Save Ctrl+s

Save As... Ctrl+Shift+S
Preferences... Ctrl+Comma

Advanced > 11

Quit Ctrl+Q A2

Budc 3: khai bo thu vién, khai bao bién va viét 1énh code cho chuong trinh

Arduine | Arduino IDE 2.3.2
File Edit Sketch Tools Help

Hinh 37: tao file méi dé ldp trinh

¥ Arduino Nano

Arduino.ino

1 #include <Wire.h>
2 #include <Servo.h>
3 #include <SPI.h>
4 #include <MFRC522.h>
5 Sservo servov;

6 Servo servor;

7 #define DI1 4

8 #define ST1 3

o #define EN1 2
18 #define ORI A4
il L #define BT_VAO A2
1z #define BT_RA A3
13 #define COI AS

14 #define SAI @

15 #define DUNG 1
16 #define BAT HIGH
17 #define TAT LOW
a8 #define S5_PIN 9

#define RST_PIN 7

Hinh 38: viét lénh code
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Luwu dd giai thuét cho Arduino

4

Bit dau

N\
— —

{ QUET THE J [ QUET THE J
[ HA TANG J [ HA TANG J
THANH CHAN THANH CHAN
BARIE TRUGC MG BARIE SAU MO
fé%i%;‘jﬁ;‘; PONG THANH

i CHAN BARIE SAU

Hinh 39: Luu do gidi thudt cho Arduino
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Giai thich luu d6:

Bat dau: néu xe vao ta nhan nut “vao” hé thong sé chuyén sang ché do xe vao, néu

xe ra ta nhan nat “ra” hé théng s& chuyén sang ché do ra vao

e Xe vao: 6 ché do nay hé thé)ng s& lam viéc tudn tu theo cac bude.

- Ha tﬁng: Sau khi quet thé xe hé théng s& dua trén ma sb thé quét duoc sau do
Iira chon tang tmg voi thé do, diéu khién motor quay ha tang theo yéu cau.

- Thanh chin barie trudc mo: sau khi ha tang thanh cong, hé thong diéu khién
thanh chan barie trudc mé ra dé cho xe vio tang

- Poéng thanh chin barie trudc: xe vo ting thanh cong, ta quet thé 1an nita dé
xé4c nhan ldy miu anh xir Iy ma bién s6, ldy mau thanh cong thanh chan barie

trudc dong lai

e Xera: ¢ ché d nay hé thong sé& lam viéc tudn tu theo cac budc.

- Ha tﬁng: Sau khi quet thé xe hé¢ théng s& dya trén m3 sb thé quét duoc sau do
Iira chon tang tmg voi thé do, diéu khién motor quay ha tang theo yéu cau.

- Thanh chin barie truéc mé: sau khi ha tang thanh cong, hé théng diéu khién
thanh chan barie sau mo ra dé cho xe vao tang

- Pong thanh chan barie sau: xe ra khoi ting thanh cong, thanh chan barie sau

dong lai
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Chuong trinh diéu khién trén arduino

B1: Khai bao thu vién

1 #include <Servo.h>

2 #include <MFRC522.h>

e Servo.h: Thu vién diéu khién servo.

e MFRC522.h: Thu vién giao tiép véi module RFID MFRC522

B2: dit tén bién cho 4 dong co servor

Servo
Servo
Servo
Servo

~N gy B

e Servov: barie 0 t6 vao

e Servor: barie 6 té ra

e Servovm: barie xe may vao
e Servovm: barie xe may ra

B3: khai bao tén chan cho aduino

e DII, STI, EN1: Céc chan diéu khién dong co bude. °

e ORI: Chan doc cam bién tir.

e BT VAO, BT RA: Céic chan nut nhéan 0 to. 15

e BT _VAO _m, BT_RA_m: Céc chan nut nhdn Xe may. ..

e COI: Chan diéu khién coi .

Servov,
servor,
servovm,
servorm,

11
12
13
14

16
7

19
20
21
22

e SS PIN, RST PIN: Cac chan giao tiép voi RFID. 22

#define
#define
#define

#define
#define
#define

#define

#define
#define

#define
#define

DI1 4
ST1 3
EN1 2

ORI A4
COI A5
SS_ PIN 9

RST_PIN 7

BT VAO A2
BT RA A3

BT VAOm 8
BT RAm 1@

Page 67



B4: khai bdo trang thai cac bién

int find_rfid = @;

int RFID = 9;

MFRC522 mfrc522R(SS_PIN, RST_PIN);

unsigned long uidDec, uidDecTemp;

byte bCounter, readBit;

int mode = @, dk_vao = 9, dk_ra =0, vr = @, cp = 9, so_xe =@, tt_vao =9, tt_ra = 6, dc_ra = 0;
int dk_vao.m =9, dk_ ram=0, vrm =90, cpm=0, soxem=280, tt_ vaom =0, tt ram=20, dc_ram
int i = 9, doc_bien =0, tt =0, tt2 =0, tt3 =0, tt4 = @, lan = @, read_id = 9, the = @, the_m =
String kqv = "", kgr = "";

String kqvl = "", kgrl = "";

String dataa = "";

char *tokenl, *token2;

char tama[4@];

String mang_bien[18@];

String mang_bien_m[10];

int mang_bai[1e];

unsigned long int time_gui = ©;

int d = 1000;

int bai = 1, vong = 1, kcach = @;

int dk1 = @, dk_bai = ©;

= 0;
e;

* mode, dk_vao, dk ra, vr, cp, so_xe, tt vao, tt ra, dc_ra, dk_ vao_m, dk ra_m,

VI_m, cp_m, so_xe_m, tt vao_m, tt_ra_m, dc_ra_m: Cac bién trang thai va diéu khién.
* 1, doc bien, tt, tt2, lan, read _id, the: Cac bién tam thoi khac.
« time gui: Bién dém thoi gian.
« d: Bién khoang thoi gian (1000 ms).
«  bai, vong, kcach: Céc bién diéu khién bai dd xe.
« dkl, dk_bai: Cac bién diéu khién khac.
«  kqv, kqr: Chudi két qua.
« dataa: Chudi dit liéu.
« tokenl, token2: Céc bién tach chudi.
« tama: Chudi tam thoi.
« mang_bien, mang bien m: Mang chudi bién sd xe 6 td va xe may.

* mang_bao: Mang canh béo.
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B5: cau hinh cac chan

void setup() {
Serial.begin(9600);
SPI.begin();
pinMode(COI, OUTPUT);
pinMode(DI1, OQUTPUT);
pinMode(EN1, OUTPUT);
pinMode(ST1, OUTPUT);
pinMode (ORI, INPUT_PULLUP);
pinMode(BT_VAO, INPUT_PULLUP);
pinMode(BT_RA, INPUT_PULLUP);
pinMode(BT_VAO_m, INPUT_PULLUP);
pinMode(BT_RA_m, INPUT_PULLUP);
digitalWrite(ST1, LOW);
digitalWrite(DI1, LOW);
digitalWrite(COI, LOW);
digitalWrite(EN1, LOW);

«  Serial.begin(9600): Khdi tao giao tiép Serial v6i toc do truyén 9600 bps dé co
thé in ra thong tin g& 18i hodc dit lidu.

«  SPLbegin(): Khoi tao giao tiép SPI, can thiét dé giao tiép v6i module RFID.

«  pinMode(COI, OUTPUT): C4u hinh chan COI lam dau ra dé diéu khién loa.

« pinMode(DI1, OUTPUT): C4u hinh chan DII 1am dau ra dé diéu khién dong co
buoc.

« pinMode(EN1, OUTPUT): Cau hinh chan EN1 lam dau ra dé diéu khién dong
co budc.

« pinMode(ST1, OUTPUT): C4u hinh chan ST1 lam dau ra dé diéu khién dong co
budc.

« pinMode(ORI, INPUT PULLUP): C4u hinh chan ORI lam dau doc tin hiéu tir
cam bién tur.

« pinMode(BT _VAO, INPUT PULLUP): Cau hinh chan BT VAO dé doc tin

hiéu tir nut nhan vao.
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« pinMode(BT RA, INPUT PULLUP): Cau hinh chan BT RA dé doc tin hiéu tir

nut nhan ra.

« digitalWrite(ST1, LOW): Pit chan ST1 ¢ mtc thap.

« digitalWrite(DI1, LOW): Pat chan DI1 & mirc thap.

« digital Write(COI, LOW): it chan COI ¢ murc thip dé tit loa.

« digital Write(EN1, LOW): Pat chan EN1 ¢ mtc thap.

B6: gan trang thai diéu khién dong co

while (digitalRead(ORI) ==
digitalWrite(ST1, HIGH);
delayMicroseconds(d);
digitalWrite(ST1l, LOW);
delayMicroseconds(d);

}

servov.attach(6);
servor.attach(5);
servov.write(0);
servor.write(90);
delay(30600);

servovm
servorm
servovm
servorm

.attach(Ae);
.attach(Al);
write(e);
.write(90);

delay(3000);
Serial.begin(9600);

1 A

« while (digitalRead(ORI) == 1): Vong lap kiém tra trang thai cta cam bién tir.

Néu cam bién tir chua kich hoat (doc gia tr1 1), dong co budc s€ dugc diéu khién dé

xoay mot budc.

« digitalWrite(ST1, HIGH) va digitalWrite(ST1, LOW): Diéu khién dong co budc

quay bang cach thay d6i trang thai ctia chan ST1.

+ delayMicroseconds(d): Tao do tré giita cac budc dé dong co budc hoat dong.

* servov.attach(6): Gan servo vao chan so 6.
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« servor.attach(5): Gan servo ra chan sd 5.

« servov.write(0): Dt servo vao & goc 0 do (co thé 1a vi tri dong cong vao).

« servor.write(90): it servo ra & goc 90 d6 (c6 thé 1a vi tri mé cong ra).

« delay(3000): Doi 3 gidy dé cac servo di chuyén tdi vi tri

B7: chuong trinh ché d6 auto xe vao

95

96

97

98

29
100
101
102
103
104
105
106
107
108
109
116
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

void Auto() {
if(digitalRead(BT_VAO) == @)
if(digitalRead(BT_RA) == @)
if (vr == 1) {
if (so_xe < 6) {
while (read_id == @) {
doc_rfid();

}

if (mang_bai[the] == @) {
read id = ©;
quay();
mov () ;
delay(500);
while (read_id

doc_rfid();

@) {

}

cp = 1;
guidulieu2();
cp = 6;

while (doc_bien == @) {
serialkvent();
guidulieu();

¥

mang_bien[the] = kqv;

doc_bien = 0;

vr = 0;
read id = ©;
SO_Xe++;
mang_bai[the] = 1;
guidulieu2();
delay(200);
dongv();

}

else{
read_id = 0;
vr = 0;

doc_bien = ©;

vr
vr
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digitalRead(BT VAO) == 0: Néu nt vao duoc nhan, vr dugc dit 1a 1.
digitalRead(BT RA) == 0: Néu nit ra duoc nhan, vr dugc dat 1a 2.

if (so_xe < 6): Kiém tra néu s6 luong xe trong bii it hon 6.

while (read_id == 0): Vong lap doc RFID dé lay ID xe.

if (mang_bao[the] == 0): Kiém tra néu RFID khéng ton tai trong danh sach cac

xe da vao bai.

quay(): Goi ham quay (c6 thé dé diéu chinh dong co hoic servo).
mov(): Go1 ham m& barie vao.

while (read _id == 0): Lap lai qué trinh doc RFID.

cp = 1; guidulieu2(); cp = 0;: Gui dit li¢u trang thai.

while (doc_bien == 0): Lay bién s xe tir Serial.

mang_bien[the] = kqv;: Luu bién sb xe vao mang.

so_xe++;: Tang sd luong xe trong bai.

mang_bao[the] = 1;: Panh diu RFID di vao bai.

guidulieu2(); delay(200); dongv();: Gui dit liéu va déng cong vao.
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B8: chuong trinh ché d6 auto xe ra

136 if (vr == 2) {

137 while (read_id == 0) {
138 doc_rfid();

139 }

140 quay () ;

141 delay(2000);

142 cp = 1;

143 guidulieu2();

144 cp = 9;

145 while (doc_bien == 0) {
146 serialEvent();

147 guidulieu();

148 }

149 doc_bien = 0;

150 vr = 0;

151 if (kgr == mang_bien[the]) {
152 mor();

153 if (so xe > @) so _xe--;
154 dc_ra = 1;

155 guidulieu2();

156 dc_ra = 0;

157 delay(7000);

158 dongr();

159 mang_bai[the] = ©;
160

161 }

162 else {

163 dc_ra = 2;

164 guidulieu2();

165 dc_ra = 9;

166 }

167 read id = 0;
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while (read_id == 0): Vong lip doc RFID dé lay ID xe.

quay(); va delay(2000);: Got ham quay va do1 2 gidy.

* ¢p = 1; guidulieu2(); cp = 0;: Gui dir li€u trang thai.

while (doc_bien == 0) { serialEvent(); guidulieu();}: 13y trang thai chuong trinh
doc bién.
« if (kqr == mang_bien[the]): Kiém tra bién s6 xe c6 khdp véi dit liéu luu trix

khéng.

mor();: Goi ham m¢& cong ra.

if (so_xe > 0) so_xe--;: Giam s6 lugng xe trong bai.

dc_ra = 1; guidulieu2(); dc_ra = 0;: Gui dir li€u trang thai.

delay(7000); dongr();: doi 7 gidy ctra sau dong lai
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B9: thiét 1ap chuong trinh chon va quay tang cho dong co budc

void quay() {
kcach = the - bai;

if (abs(kcach) <= 3) {
vong = abs(kcach);
if (kcach < @ )
digitalWrite(DI1, LOW);
else
digitalWrite(DI1, HIGH);
}
else {
vong = 6 - abs(kcach);
if (kcach > @ )
digitalWrite(DI1, LOW);
else
digitalWrite(DI1, HIGH);
}
digitalWrite(EN1, LOW);
for (int 1 = @; 1 <= vong * 2100; 1i++) {
digitalWrite(ST1l, HIGH);
delayMicroseconds(d);
digitalWrite(ST1, LOW);
delayMicroseconds(d);

}
bai = the;//
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Céch tinh tdng nhu sau
e kcach = the — bai: ta 14y s theé trir di s6 cua bai xe dang ha
e (abs(kcach) <= 3): sau d¢ lay tri tuyét dbi la ra khoang cach
Céch lya chon hudng:

e Néu gia tri tuyét d6i cuia khoang cach nhoé hon hodc bang 3, dong co s& quay
mot sb budce bang khoang cach.
e Néu khoang céach 1a s6 am, né sé& dit chan diéu huéng (DI1) xubng mirc

LOW; nguoc lai, néu khoang céch la s6 duong, no6 sé dat chan diéu hudng 1én

muc HIGH.
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4.3.2 Lap trinh xu ly hinh anh tur mady tinh

Luwu do thuat toan:

Chuong trinh “vao”

BAT DAU

Chuong trinh “ra”

NHAN MA THE

Truy xuit b nhé

[ XUAT MA TANG J

SANG ARDUINO

A4

XU LY ANH

Kiém tra ki tur

v

L LUU BIEN SO J|$

Nhan tin hiéu thé <_—

— Nhan tin higu the

NHAN MA THE

Nhaén tin hiéu thé

v

XUAT MA TANG
SANG ARDUINO

A4

XU LY ANH

So sanh ki tu da luu

N4

N

BAO LOI @ [ XOA BC) NHO J

Xuit tin hiéu sang
)

KET THUC

Xut tin hiéu sang

Hinh 40: Luwu do thudt todn xir 1y anh bang python IDLE
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Giai thich thuat toan:

Budc 1: khi bat dau tuy thudc vao tin hiéu nhan vé tir arduino dugc diéu khién bang

2

nat bAm ma may tinh s& chay theo 1 trong 2 chuong trinh “VAO” “RA
Budc 2: Thé tir dugc quét vao thiét bi doc thé, thiét bi s& co duge chudi dit liéu gdbm
7 ma ACSII dé dua 1én may tinh.
e Thiét bi gtri chudi ma ACSII va mdy tinh nhan dit liéu.
e Tir chudi ma ACSIL, rdi tién hanh truy cép co s& dit liéu.
Budc 3: Trong co s¢ dir liéu, may tinh tién hanh kiém tra xem ma thé dugc luu &
tang nao? (c6 nghia 1a chiéc thé tir d3 duoc 1ap trinh luu ¢b dinh tng voi 1 ting, nhu
vay co 6 thé ing véi 6 tang khac nhau cia mo hinh).
e Sau khi kiém tra duoc tAng nao, may tinh s& gii ma ting sang arduino dé di
chuyén téi tang do
Budc 4.1: Sau khi chuyén tang thanh cong, ta quet thé thém lan nita, qua trinh chup
anh va nhan dang bién s xe bat dau.
e Néu nhan dang anh sai (khong thé chup duoc hinh, nhan dang khong du ky
tu). May tinh s€ nhan dang lai mot lan nira khi ta quet thé
e Néu nhan dang dang, hé théng luu di 1iéu bién sb thu duoc va suét tin hiéu
hoan thanh cho arduino dé dong thanh chan barie trudc, chuong trinh két thuc
Budc 4.2: Néu dang chay chuong trinh “RA” thi hé thdng s& truy suit bd nhé va so
sanh voi ki ty bién sd thu duoc thdng qua qué trinh xtr Iy anh
e Néu nhan dang sai (khong thé chup duoc hinh, nhén dang khong du ky tu) hé
théng s& bao 161, may tinh s€ nhan dang lai mdt 14n nira khi ta quet thé
e Néu nhan dang ding, hé¢ théng x6a dita liéu bién s6 da luu trude do va suét tin
hiéu hoan thanh cho arduino dé m¢ thanh chin barie sau chwong trinh két

thuc
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Chuwong trinh chinh trén PYTHON:

S N

-] Oy U

[ae]

‘O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

38;
391

401

from PyQt5 import QtWidgets,uic
from PyQt5.QtWidgets import QApplication,

QPushButton, QLabel, QVBoxLayout

from
from
from
from

PyQt5
PyQtb
PyQt5
PyQt5
from PyQtbh

import QtCore
.QtGui import QIcon,

.QtCore import QTimer,

QtGui import *
.QtWidgets import *
.QtCore import *

QPixmap,
QTime,

from PyQth
import time
import cv2

from time import
import numpy as
import array as
import math
import sys
import serial
import os

from i
from
from PIL impo
import imutils
import pytesseract
import pygame
pygame.mixer.init ()
import time

np
arr

rt

sleep

from datetime import datetime

ser
print (ser.name)
Vs

mode 0; dk vao
mode ht = 0; tt vao
dk vao m = 0; dk ra

time vao

mmw,
r

0; tt_ra:

0;

g2 2 |

0;

0;
indextg = 0

VideoStream(src=1) .start ()
vs m = VideoStream(src=0) .start ()
dk ra

= 0;

0;

time ra

50 xXe =
tt ra = 0; vr
so xe m = 0; kg m
0; vr m = 0

mutils.video import VideoStream
imutils Import face utils
Image

0;

Qt

0;
0;

dc ra m

tien

QFont

k
d

0;

QWidget,

serial.Serial ('COM3',baudrate

0

mn

tgian vao =
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41lmang tg vao = [""]*10; mang_time_vao = [0.0]*%10; mang_bien = [""]*10;
42 data = "'; vr = 0; vr m = 0

13 baol = 0; bao2 = 0; bao3 = 0; baod = 0; baob = 0; baot = 0

44 def Time () :

45 global mode, dk vao, dk ra, so xe, kg, cp, mode ht, vr, tt wvao,
46 tt ra, dc ra

47 global wvs, img

48 global time2, time vao, time ra, tien, indextg, mang tg vao,

49 mang time vao, mang bien, data, vr

50

lobal baol, bao?2, bao3, baod4, baob5, baotc

51 global dk vao m, dk ra m, so xe m, kg m, cp m, vr m, tt vao m,
52 tt ra m, dc ra m
53 global vs m, img m

o L

- thoi gian-----------------—-
today = datetime.today()

day = today.strftime ("%d/%m/%Y")

now = datetime.now()

[e s

[SaEn SRR S RS RS RSy
1 oy U

current time = now.strftime ("%H:3M:%5")

9 time present = current time + " - " + day

60 call.lb tgian.setText (time present)

61 f-——— nhan dt liéun-----———--------——-
62 if(ser.in waiting > 0):

63 s = ser.readline () #Doc vao data

64 dataa = s.decode () # decode s

65 dataa = dataa.rstrip() # cut "\r\n" at last of string
66 try:

67 mang = dataa.split("|")

68 mode ht = int (mang[0])

69 tt vao = int(mang[1])
70 tt ra = int(mang[2])
71 cp = int(mangl[3])
72 vr = int (mangl[4])
73 dec ra = int(mang[5])
74 so_xe = int(mang[6])
75 tt vao m = int (mang[7])
76 tt ra m = int(mang[8])

cp m = int (mang[9])
vr m = int(mang[10])
dc ra m = int (mang[11]
SO Xe m int (mang[12]

-] —
0 —

-]

e

[ss]
[an)
Il

)
)
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81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

baol = int

bao2 = int

bao3 = int

baod4 = int

baob = int

bao6 = int
except:

a=2~0

call.lb so xe.setText (str(so_ xe))
call.lb so xe m.setText (str(so_xe m))

17 mode ht ==

call.lb mode.setStyleSheet ("background-color: rgb(0,

1f mode ht ==

call.lb mode.setStyleSheet ("background-color: rgb (255,

if tt vao ==

call.BT VAO.setStyleSheet ("background-color: rgb (255,

else:

255)")
170, 0)™)

O) lT)

call.BT VAO.setStyleSheet ("background-color: rgb (0, 255, 0)")

1L tt ra ==

call.BT RA.setStyleSheet ("background-color: rgb (255, 0, 0)")

else:

if so xe < 6:

call.lb so xe.setStyleSheet ("background-color: rgb (85,

else:

call.lb so xe.setStyleSheet ("background-color: rgb (255,

17 baol ==

call.lbl.setStyleSheet ("background-color:

else:
call.lbl.
1f bao2 ==
call.lb?
else:
call.lb2.
1f bao3 ==
call.lb3
else:
call.lb3.
1f baod == 1:
call.lbd.

call.BT RA.setStyleSheet ("background-color:

setStyleSheet ("background-color:
:setStyleSheet("background—color:
setStyleSheet ("background-color:
.setStyleSheet ("background-color:
setStyleSheet ("background-color:

setStyleSheet ("background-color:

O)")

255, 0)™)

O)ll)
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

el

se:
call.lbd.setStyleSheet ("background-color:

rgb (0, 255, 0)")

if baob ==

call.lbb.setStyleSheet ("background-color: rgb (255, 0, 0)")
else:

call.lb5.setStyleSheet ("background-color: rgb (0, 255, 0)")
1t bao6 == 1:

call.lb6.setStyleSheet ("background-color: rgb (255, 0, 0)")
else:

call.lbé.setStyleSheet ("background-color: rgb (0, 255, 0)")
=
il tt vao m == 0:

call.BT VAO m.setStyleSheet ("background-color: rgb (255, 0, 0)")
else:

call .BT VAO m.setStyleSheet ("background-color: rgb(0, 255, 0)")
if tt ram == 0:

call.BT RA m.setStyleSheet ("background-color: rgb (255, 0, 0)")
else:

if so xe m < 6:

call.BT RA m.setStylesSheet ("background-color: rgb (0, 255, 0)")

255, 0)™)

call.lb so xe m.setStyleSheet ("background-color: rgb(85,
else:
call.lb so xe m.setStyleSheet ("background-color: rgb (255, 0, 0)")
try:
+ Doc anh tir camera 1
framel = vs.read()
framel = imutils.resize (framel, width=800)
imggl = QImage (framel, framel.shapel[l], framel.shapel[0],
QImage.Format RGB888) .rgbSwapped ()
pixl = QPixmap.fromImage (imggl)
call.lb vid.setPixmap (pixl)
# Doc &nh tlu camera 2
frameZ = vs m.read()
frame? = imutils.resize (frame?2, width=800)
imgg2 = QImage (frame2, frame2.shape[l], frame2.shapel[0],
Qlmage.Format RGB888) .rgbSwapped/ ()
pix3 = QPixmap.fromlImage (imgg2)
call.lb vid m.setPixmap (pix3)
except: B a
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lel
162
163
le4d
165
166
167
168

=
- o5
(=)

-3 -

-

1 -1
o s W N

-

-

J
o WO o

~l o U= W N

o0 CO CO OO0 CO CO O GO OO O -~
o

e el e e e el e el e e el el e e el
)

O
(]

=
W0 W
N

193
194
195
196
197
198
199
200

if

pass
cp ==
i vr == 1:
1l so xe < 6:

img = framel

xulyanh ()

pixl = QPixmap('bien.jpg")

call.lb bien.setPixmap (pix1)

timel = time.time ()

il timel - time2 >= 7:
pygame.mixer.music.load ("SOUND\WELCOME.MP3™)
pygame.mixer.music.play ()
time?2 = time.time ()

mang tg vaol[indextg] = time present

mang time vao[indextg] = time.time ()

mang bien[indextg] = data

call.lb tgian vao.setText (mang tg vao[indextg])

indextg = indextg + 1

if indextg >= 3:
indextg = 0

else:

print ("day xe'")

timel = time.time ()

if timel - time2 >= 7:
pygame.mixer.music.load ("SOUND\FULL.MP3")
pygame.mixer.music.play ()
time2 = time.time ()

it vr == 2:
img = framel
xulyanh ()
pixl = QPixmap ('bien. pg')
call.lb bien.setPixmap (pixl)
cp = 0
dc ra ==
vitri = 0
for ii in range(0,3):
1f mang bien[i1i] == data:
vitri = ii
print("ii = ",ii)
time vao = mang time vao[vitri]
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201 call.lb tgian ra.setText (time present)

202 call.lb tgilan vao.setText (mang tg vao[vitri])
203 time ra = time.time ()

204 tgian gul = round(time ra - time vao)

205 tgian gul = int(tgian guil)

206 1f tgian gul <= 60:

207 tien = "5.000 VND"

208 ellf tglan gul <= 90:

209 tien = "10.000 VND"

210 else:

211 tien = "15.000 VND"

212 call.lb tgian gui.setText(str(tgian gui) + " s")
213 call.lb tien.setText (tlien)

214 timel = time.time ()

215 f timel - time2 >= 3:

216 pygame.mixer.music.load ("SOUND\BYE.MP3")
217 pygame.mixer.music.play ()

218 time?2 = time.time ()

219 dc ra = 0

220 if dc ra == 2:

221 timel = time.time ()

222 if timel - time2 >= 7:

223 pygame.mixer.music.load ("SOUND\ERROR.MP3")
221 pygame.mixer.music.play ()

225 time2 = time.time ()

226 dc ra = 0

227 #

228 1T cp m ==

229 1T vr m ==

230 1T so xe m < 6:

231 img m = frame2

232 xulyanh?2 ()

233 pixd = QPixmap ('bien.jpg")

234 call.lb bien m.setPixmap (pix4)

235 timel = time.time ()

236 if timel - time2 >= 7:

237 pygame.mixer.music.load ("SOUND\WELCOME.MP3")
238 pygame.mixer.music.play ()

239 time2 = time.time ()

240 mang tg vao[indextg] = time present
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241 mang time vao[indextg] = time.time ()
242 mang bien[indextg] = data

243 call.lb tgian vao.setText (mang tg vao[indextg])
244 indextg = indextg + 1

245 if indextg >= 3:

246 indextg = 0

247 else:

248 print ("day xe")

249 timel = time.time ()

250 it timel - time2 >= 7:

251 pygame.mixer.music.load ("SOUND\FULL.MP3"™)
252 pygame.mixer.music.play ()

253 time2 = time.time ()

254 1f vr m == 2:

255 img m = frame?2

256 xulyanh?2 ()

257 pix3 = QPixmap('bien.jpg")

258 call.lb bien m.setPixmap (pix3)

259 cpm= 0

260 1f dc ram== 1:

261 vitri = 0

262 for ii in range(0,3):

263 if mang bien[ii] == data:

264 vitri = ii

265 print("ii = ",1ii)

266 time vao = mang time vao[vitri]

267 call.lb tgian ra.setText (time present)

268 call.lb tgian vao.setText (mang tg vao[vitri])
269 time ra = time.time ()

270 tgian gui = round(time ra - time vao)

271 tgian gui = int(tgian gui)

272 1 tglan gui <= 60:

273 tien = "5.000 VND"

274 ellf tglan guli <= 90:

275 tien = "10.000 VND"

276 else:

277 tien = "15.000 VND"

278 call.lb tgian gui.setText(str(tgian gui) + " s")
279 call.lb tien.setText (tien)

280 timel = time.time ()
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281 1t timel - time2 >= 3:

282 pygame.mixer.music.load ("SOUND\BYE.MP3™)

283 pygame.mixer.music.play ()

284 time2 = time.time ()

285 dc ram=20

286 1f dc ra m ==

287 timel = time.time ()

288 1t timel - time2 >= 7:

289 pygame.mixer.music.load ("SOUND\ERROR.MP3")
290 pygame.mixer.music.play ()

291 time2 = time.time ()

292 dc ram=20

293

294

295/ ===
29¢|def thoat():

297 ser.close ()

298 call.close()

299 exit (app.exec())
jo0|#—--------——————"—"—-"-""-—-—"-—""-"""-—"—--—"————————
301/ def auto():

302 ser.write(b'a'")

303 ser.write(b'|")

304 ser.write(b'0")

305 ser.write(b'\r\n'")

306 ser.flush ()

307 #-—----------------------—-—-—-—-—"—"\—"\—\—\"-"\"—-"-———"—"—"—"—"—"—"\—"—"—"—"—"—"—————-
308 def manual () :

309 ser.write(b'a'")

310 ser.write(b'|")

311 ser.write(b'1")

312 ser.write(b'\r\n'")

313 ser.flush ()

344 --------------—-—-—-———-—-—-—-——-—-——"—"—-"—"\¥—"———-—
315/def wvaol():

316 global dk vao

317 dk vao = dk vao + 1

318 1t dk vao >= 2:

319 dk vao = 0

320 ser.write(b'b")

Page 86



321 ser.write(b'|")

322 ser.write(str(dk vao) .encode())

323 ser.write(b'\r\n")

324 ser.flush{()

325

326 4-------------- - - - - - - - - - - - - " " "\ "\ " " "\ """\ """\ —(—(—"(—"(—"( "\ ———-
327/def ra():

328 global dk ra

329 dk ra = dk ra + 1

330 1t dk ra >= 2:

331 dk ra = 0

332 ser.write(b'c")

333 ser.write(b'|")

334 ser.write(str(dk ra).encode())

335 ser.write(b'\r\n")

336 ser.flush ()

337\ -
338/def dkl1():

339 ser.write(b'f")

340 ser.write(b'|")

341 ser.write(b'l")

342 ser.write(b'\r\n")

343 ser.flush()

344 ¢4-----------—-—————-—-—————-—-—--—- -
345/ def dk2():

346 ser.write(b'f")

347 ser.write(b'|")

348 ser.write(b'2")

349 ser.write(b'\r\n")

350 ser.flush ()

351 f---—--————————— -
352/ def dk3():

353 ser.write(b'f")

354 ser.write(b'|")

355 ser.write(b'3")

356 ser.write(b'\r\n")

357 ser.flush()

38 4-------------------------------------\-\"\"\\-"""""—"———-
359/ def dk4():

360 ser.write(b'f")
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361
362
363
364
365

366|C

367
368
369
370
371
372

373|cC

374
375
376
377
378
379

380|c

381
382
383
384
385
386

387|c

388
389
390
391
392
393

394|c

395
396
397
398
399
400

ser.write(b'| ")
ser.write(b'4")
ser.write(b'\r\n")
ser.flush ()

dk5() =
ser.write(b'f")
ser.write(b'|")

ser.write(b'5")
ser.write(b'\r\n'")
ser.flush ()

dke () :
ser.write(b'f'")
ser.write(b'| ")

ser.write(b'6")
ser.write(b'\r\n")
ser.flush ()

au vao () :
ser.write(b'e')
ser.write(b'| ")

ser.write(b'1l")
ser.write(b'\r\n")
ser.flush ()

au_raf():
ser.write(b'e')
ser.write(b'|")

ser.write(b'2")
ser.write(b'\r\n'")
ser.flush ()

vao m() :

global dk vao

dk vao = dk vao + 1
1f dk vao >= 2:

dk vao =0
ser.write(b'bl")
ser.write(b'| ")
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401
402
403
404
405

406|c

407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423

424|c

425
426
4277
428
429
430
431

432|cC

433
434
435
436
437
438
439
440

def

ser.write (str(dk vao) .encode())
ser.write(b'\r\n")
ser.flush ()

ra m():
global dk ra
dk ra = dk ra + 1
1t dk ra >= 2:

dk ra =0
ser.write(b'cl?")
ser.write(b'|")
ser.write(str(dk ra).encode())
ser.write(b'\r\n")

()

au ra m():
ser.write (b
ser.write (b
ser.write(b'2")
ser.write (b
ser.flush ()

xulyanh () :
global img, data, vr
gray = cv2.cvtColor(img, cv2.COLOR BGR2GRAY)
thresh = cv2.adaptiveThreshold(gray,255,cv2.
ADAPTIVE THRESH GAUSSIAN C, cv2.THRESH BINARY, 11, 2)
contours,h = cv2.findContours (thresh, 1, 2)
largest rectangle = [0,0]
for cnt in contours:
lenght = 0.01 * cv2.arclLength(cnt, True)
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441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
161
462
463
464
465
466
467
468

SN
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-] -

-] -

g

o

L T T Y e S pyin s
a0 =l J
O

a0
(]

approx = cvZ.approxPolyDP (cnt, lenght, True)
if len(approx)==4:
area = cv2.contourArea (cnt)
if area > largest rectangle[0]:
largest rectangle = [cvZ.contourArea (cnt),
cnt, approx]
X,Y,w,h = cv2.boundingRect (largest rectangle[1l])

image=img[y:y+h, x:x+w]
cv2.drawContours (img, [largest rectangle[1]],0, (0,255,0),8)

cropped = img[y:y+h, xX:x+w]
#cv2.imshow ('Dinh vi bien so xe', img)

cv2.drawContours (img, [largest rectangle[1]],0, (255,255,255),18)

#DOC HINH ANH CHUYEN THANH FILE TEXT

pytesseract.pytesseract.tesseract cmd =

'Tesseract-0OCR/tesseract.exe’

gray = cv2Z.cvtColor (image, cv2.COLOR BGR2GRAY)

blur = cv2.GaussianBlur (gray, (3,3), 0)

thresh = cv2.threshold(blur, 0, 255, cvZ.THRESH BINARY INV +

cv2.THRESH OTSU) [1]

#cv2.imshow ("Crop', thresh)

cv2.imwrite ("bien. jpg", thresh)

kernel = cv2.getStructuringElement (cv2.MORPH RECT, (3,3))

opening = cvZ2.morphologyEx (thresh, cv2.MORPH OPEN, kernel,
iterations=1)

invert = 255 - opening

data = pytesseract.image to string(invert, lang='eng',

config="--psm 6")

print ("Bien so xe OTO la:") # decode s

data = str(data)

data = data.rstrip() # cut "\r\n" at last of strin
data = data.replace('\n', '*")

print (data)
call.lbibienivao.setText(data)

ser.write(b'd")
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481 ser.write(b'|")

482 ser.write(data.encode())

4183 ser.write(b'\r\n")

484 ser.flush ()

485/def xulyanh?2 () :

486 global img m, data m, vr m

487 gray = cv2.cvtColor(img m, cv2.COLOR BGR2GRAY)

488 thresh = cv2.adaptiveThreshold(gray,255,cv2.

489 ADAPTIVE THRESH GAUSSIAN C, cvZ2.THRESH BINARY,11,2)

490 contours,h = cv2.findContours (thresh,1,2)

491 largest rectangle = [0,0]

492 for cnt in contours:

493 lenght = 0.01 * cv2.arcLength(cnt, True)

494 approx = cv2.approxPolyDP (cnt, lenght, True)

495 1t len (approx)==4:

496 area = cvZ.contourArea (cnt)

497 if area > largest rectangle[0]:

498 largest rectangle =

499 [cvZ2.contourArea (cnt), cnt, approxl]

500 X,y,W,h = cv2.boundingRect(1argest_rectangle[l])

501

502 image=img m[y:y+h, x:x+w]

503 cv2.drawContours (img m, [largest rectangle[1]],0, (0,255,0),8)
504

505 cropped = img m[y:y+h, X:x+w]

506

507 CVZ.drawContourS(imgim,[largestirectangle[l]],O,(255,255,255),18)
508 #DOC HINH ANH CHUYEN THANH FILE TEXT

509 pytesseract.pytesseract.tesseract cmd =

510 'Tesseract-OCR/tesseract.exe’

511 gray = cv2.cvtColor (image, cv2.COLOR BGR2GRAY)

512 blur = cv2.GaussianBlur (gray, (3,3), 0)

513 thresh = cvZ.threshold(blur, 0, 255, cvZ.THRESH BINARY INV
514 + cv2.THRESH OTSU) [1]

515 #cv2.imshow ("Crop', thresh)

516 cvZ.imwrite ("bien.jpg", thresh)

517 kernel = cv2.getStructuringElement (cv2.MORPH RECT, (3,3))
518 opening = cvZ.morphologyEx (thresh, cv2.MORPH OPEN, kernel,
519 iterations=1)

520 invert = 255 - opening

Page 91



oo oLn LnownoLno2n
D DO DN NN N
[Wele oIS Bie SRR s 1= 'O I S I

b]

C

-] oy N

[Nellsse]

b]

C

s

= s

= s

= s
0 =1 Oy U

s
= O C

C

-] oy U

o o O

(GGG I S S S S S B S B IS G I A IS IS e RS IS B IS B G S I IS S IS I IS IS IS IS IS IS IS s A S I S B S I
=
[ee]

Oy oY OOy Oy O Gy o0y U1 Ul Lot

-1 o U

data

print ("Bien so xe may la:")

data
data
data

= pytesseract.image to string(invert,

= str(data)

= data.rstrip/()
= data.replace('\n',

print (data)

# cut
1*1)

call.lb bien vao m.setText (data)

ser.write(b'd")
ser.write(b'|")
ser.write (data.encode())
ser.write(b'\r\n")
ser.flush ()
print ("ok")

# decode s

lang='eng',
config="--psm 6")

"\r\n" at last of strin

le

m

rue:

app=QtWidgets.QApplication([])
call=uic.loadUi("GUID.ui™)
QUIT.clicked.connect (thoat)

BT AUTO.clicked.connect (auto)
BT_MAN.clicked.connect(manual)
BT VAO.clicked.connect (vao)

call.
call.
call.
call.
call.
call.
call.
call.
call.
call.
call.
call.

call
-

call.
call.BT RA :
.BT XE VAO m.clicked.connect (au vao m)

call
call
call
call
call

BT RA.
BT K1
BT K2
BT K3
BT K4
BT K5
BT K6
BT XE

clicked.connect (ra)

.clicked.connect (dkl)
.clicked.connect (dk2)
.clicked.connect (dk3)
.clicked.connect (dk4)
.clicked.connect (dk5)
.clicked.connect (dk6)

VAO.clicked.connect(au_vao)

.BT_XE:RA.CliCked.connect(au_ra)

BT VAO_m.clicked.connect(vao_m)

BT RA

m.clicked.connect(ra_m)

.BT:XE:RA i.clicked.connect(au_fa_mT

.timer
.timer
.timer

indexl = 1
call.show ()
app.exec/()

= éTimer()

.timeout.connect (Time)
.start (50)
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4.3.3 Thiét ké va ldp trinh giao dién
Giéi thiéu phan mém gt Designer:

Qt Designer 1a mot cong cu dé nhanh chong xay dung giao dién nguoi dung do hoa
v6i cac widget tir khung Qt GUI . N6 cung cip cho chling ta mot giao dién kéo va tha

don gian dé bd tri cac thanh phan nhu nat, truong vin ban, hop to hop va hon thé nita.

Yeal Bjthon

Qt Designer tao ra “.ui” cac t¢p. Pay 1a mot dinh dang dya trén XML dac biét dé luu
trit cac widget dudi dang ciy. Ta co thé tai cac tép nay trong thdi gian chay hodc dich

chung sang ngon ngtr 1p trinh nhu C ++ hodc Python.

Véi sy tuong thich ctia phan mém nay ddi véi 2 loai code ma nhém chiing em thuc
hién 13 C# va Python, cung véi su don gian dé tiép cin cho ngudi méi lam quen, nhém
chung em di quyét dinh st dung phan mém nay dé thiét ké giao dién diéu khién cho

chuong trinh.

Page 93



Giao dién chwong trinh thuc hién:

£ Qt Designer
file Edit Form View Settings Window Help

DB OO BIRRE NSWEEE 3N

Type Here

CAMERA OTO | | ‘;ﬁ° CAMERA XEMAY soxe ||
SO XE |:| TONG
TEN MANUAL

MANUAL AUTO AUTO

saree vao| aame ra | [N IR (XEVAO | XERA |
-- |BAI1| [BAI2| BAI3|
-- |BAI4| |BAI5| BAI6|
Dewe ee g

i B Qe LOCIEWGE*® o e eam e O

Hinh 41: giao dién chirong trinh sau thiét ké
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4.4 Tai liéu huéng dan sir dung, thao tac

4.4.1 Hwéng din cdc buwéc sir dung

Dé ¢6 thé van hanh hé théng can thuc hién theo trinh ty cac budc sau:

Budc 1: cap ngudn cho hé thong, hé thong sir dung ngudn chinh 1a 220V AC,
khi cap nguon thi dén hé théng tu dong sang nén, khi day hé théng bat dau
hoat dong.

Budc 2: Download chuong trinh chinh trén phan mém Arduino IDE xudng

arduino nano
Budc 3: M giao dién hé thong trén gt Designer

Budc 4: Mo chuong trinh trén Python IDLE dé chuong trinh xur 1y anh hoat
dong

Budc 5: Chon ché do hoat dong trén giao dién qt Designer sau d6 sir dung

Budc 6: néu co su cd ta nhan nut reset dé hé théng ding hoat dong hay hoat

dong lai tir dau

4.4.2 Quy trinh thao tac

CHE PO THU CONG

CHON DONG
TANG MO
THANH
CHAN
T BARIE
CHON CHE PO
HOAT BONG
. R NHAN NUT : QUET
CHE BO TU DONG ‘chO” “M” THE
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CHUONG 5
, KET QUA THU HOACH

5.1 H¢ thong mo hinh

Qua nhiing ¢ gang va nd lyc ciia ban than cing voi su giup d& cia giang vién
huéng dan ciing nhu thiy ¢o va cic ban bé di gitip d& em trong thoi gian qua. Nho d6
ma em d3 hoan thanh dugc dé tai “MO HINH BAI GUT XE TU DONG”. M4 hinh thu
duoge c6 kich thude nhu dy kién gém to hop céc linh kién co khi duge lap ghép hoan
chinh nhu sau:

Hinh 42: mo hinh thu dwoc
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Cu thé dé tai nghién ciru di dat dwoc nhirng két qua nhw sau:
e Hé thong c6 thé di chuyén tang on dinh
e (Camera chup anh hoat dong on dinh
e Th¢ RFID giao tiép duoc v6i arduino va hoat déng 6n dinh
e Giao dién két ndi duoc véi hé théng va hoat dong on dinh
e (6 thé tinh phi
o C6 the xtt i anh
e Ché do tay hoat dong tot
Bén canh nhirng két qua thu dwoc, hé thong con xay ra mét s6 16i nhw sau:
e Xu i anh d6i khi con bi 161, nhan dang bién s6 chua ding
e H¢ théng chay con cham tré
e DOoi khi hé truc quay con bi ket xich
Ly do xay ra 16i trén:
e (6 thé do thiéu hiéu biét vé chiéu sau cia code nén chuong trinh van chua
thuc su hoat dong 6n dinh
e Hinh anh thu dugc d6i khi van c6 tap anh ma chuong trinh khong cé chirc
nang khur tap anh
e Khung tai va truc quay con bi yéu do dugc ¢b dinh bang 6¢ vit nén van con bi

cong vénh
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5.2 Giao dién phin mém
Sau khi hoan thanh sip xép bd cuc cho giao dién trén QT Designer, chiing em thyc
hién lién két giao dién voi cac tag trong python va chay chuong trinh. Giao dién thu

duoc nhu sau:

(W] MainWindow = (=] X

CAMERA OTO | 18:35:49 - 05/06/2024 |VA°
- RA

Hinh 43: giao dién diéu khién thu dwoc

Két qua giao dién thu dugc gﬁm nhirng thanh ph?m chinh nhw sau:
e Thong tin dé tai
e (43 6 16n dé hién thi hinh anh thu duoc qua 3 camera
e 16 hién thi hinh anh thu dugc sau khi xir Iy twong phan den tring
e 16 hién thi ki tuy bién sb thu duoc sau khi xir 1y tir &nh den trang
e 2 nut gitip chuyén ché do qua lai gitta ché do tha cong va ché do tu dong
e O ché do thi cong gom 6 nit chon tang va 4 nit diéu khién 4 thanh chan barie

o O ché do tu dong gém 10 dén hién thi trang thai cua 6 tﬁng va 4 thanh chin
barie

e Céc 6 hién thi thoi gian ra vao cong, phi dich vu sau khi lay xe
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, CHUONG6
KET LUAN VA HUONG PHAT TRIEN

6.1 Két luan
6.1.1 Uu diém
e Hiéu qua xtr dung dién tich cia md hinh dap ung tot cho yéu cau vé dién tich

mat san s dung.
e Kha ning ty dong hoa cao gan nhu dap tng duoc hét tit ca cong doan.

e Vi¢c tich hgp camera va tang dé xe cd nhan giup nang cao muc d an ninh cho

phuong tién xir dung hé théng.
e Cach bb tri phtt hop cho ngudi xir dung ra vao an toan.

e MO hinh duoc thiét ké theo hinh hop vi vay kha dé dang dé c6 thé nang cap, lip

mo rong thém.

6.1.2 Nhwoc diém
e Vi 4ap dung nhiéu trang thiét bi nén chi phi dau tu ban dau nhiéu hon so véi bai

dd xe truyén théng
e Yéu ciu ki thuét cao trong vigc I'Zip dat va van hanh
e Viéc sira chita khi c6 16i hay su ¢ xay ra ciing tré nén kho khin
e Kha ning an toan chay nd thap néu khong trang bi hé thong chita chay riéng biét

e Khong phu hop vé6i khach hang ¢ 4c cam véi do cao, khong tin tudng vao két

cau hé théng va mubén mot phuong an truyén thong an toan hon
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6.1.3 Két lugn

Thiét ké va ché tao thanh céng mé hinh bii dd xe ty dong dang vong xoay di dat

duoc nhing két qua sau:

e Hg¢ thdng bao gdm cac bd phan chinh nhu: vong xoay banh xich, khay chua

xe, hé théng diéu khién, hé thong giao dién ngudi dung.

e Phat trién phan mém diéu khién hé théng. Phan mém co giao dién truc quan,
dé str dung, cho phép nguoi dung thao tac di chuyén khay chtra xe, quan 1y

thong tin xe ra vao, thiét 1ap cac tham s6 hé thng.

e Thu nghiém va danh gia hiéu qua hoat dong cta hé thong. Hé thong hoat

dong on dinh, an toan, dap img dugc cac yéu cau de ra.
H¢ thong c6 tinh méi, tinh sang tao & nhitng di€ém sau:

e Sir dung co céu vong xoay banh xich dé di chuyén khay chira xe, giup tiét

kiém dién tich va tdng hi€u qua st dung khong gian.

e Tich hop h¢ théng diéu khién thong minh, ty dong hoda cao cac thao tac van

hanh.
e D& dang mé rong va ning cap dé dap umg nhu cau sir dung ngay cang cao.
H¢ théng c6 gia tri khoa hoc va tng dung thuc tién cao:
e (0 gia tri khoa hoc trong linh vuc tu dong hoa va robot.

e (6 thé tng dung trong cac khu vuc cé dién tich hep, nhu cau dé xe cao nhu:

trung tdm thuong mai, khu chung cu, bénh vién, san bays,...
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6.2 Hwéng phat trién dé tai
6.2.1 Mo rong mé hinh
Hién tai, mo6 hinh chi c6 6 tﬁng, con sd nay con kha khiém tdn so véi nhu ciu thuc
té. Dé dap tng tdt hon nhu cau dd xe ngay cang cao, dac biét 1a tai cac khu vuc do thi,

can thiét phai mé rong thém nhiéu tang hon trén moi co cau xoay.
Viéc mé rong mo hinh mang lai nhi€u lo1i ich thiét thuc:

e Ting sd lugng chd dd xe: Mdi tang bo sung thém s& gia ting dang ké sb

luong xe ¢ thé luu trix, gitp giai quyét van dé thiéu hut chd dd xe hiéu qua.

e Téi wu hoa dién tich sir dung: M6 hinh nhiéu tang gitp tan dung ti da khong

gian chi€u cao, tiét kiém dién tich mat bang so vdi cac bai do xe truyén thong.

e Nang cao hiéu qua van hanh: Hé thong diéu khién thong minh c6 thé quan 1y
hiéu qua viéc di chuyén khay chira xe giita cac ting, dam bao an toan va tbi
uu hoéa thoi gian.

e Phu hop véi cac khu vuc c6 dién tich hep: Tai nhitng noi c6 dién tich han ché,
mo hinh nhiéu tang 14 giai phap t6i wu dé dap tng nhu cau d6 xe cao.

6.2.2 Hoan thién mé hinh
Hién tai, mé hinh con mot sd han ché vé mat tham my va do bén do thiéu kinh
nghiém thuc hanh thi cong. Dé khic phuc nhitng han ché nay va dwa mé hinh dén gan

hon véi thuc té, can thuc hién nhirng viéc sau:
e Su dung vat liéu cao cép hon: Thay thé cac vat liéu hién tai béng cac vat liéu
c6 d6 bén cao, thim my tdt nhu kim loai, nhua ABS,...
e Gia cong chi tiét: Chu y dén d6 chinh x4c va ti mi trong qua trinh gia cong
cac chi tiét, ddm bao mé hinh c6 hinh thirc dep mat, tinh xao.
e Hoan thién son phi: Lya chon mau son phu hop, chat lugng tét dé tao vé

ngoai sang trong va thu hat cho mé hinh.

Page 101



e Ting cudng két ciu: St dung cac thanh d&, khung gia cb dé tang do cun
g g g g g g g

vitng cho mé hinh, dam bao kha ning chiu tai tét.

e Lua chon linh kién chat luong cao: St dung cac linh ki€n nhu banh rang,
xich, dong co c6 nguon goc xuat xu rd rang, ddm bao do bén bi trong qua

trinh van hanh.

e Kiém tra va bao dudng dinh ky: Thuc hién kiém tra dinh ky cac bo phan cua
mé hinh, tra diu m&, siét ¢ vit dé dam bao hoat dong tron tru va bén bi.
6.2.3 Tich hop phwong thirc tinh tién tw djng
H¢ théng tu dong hoa hoan chinh khong thé thiéu tinh nang thanh toan tu dong.
Viéc thu phi thu cong khong chi 1ang phi nhan lyc ma con han ché hiéu qua van hanh,
di nguoc lai xu huong tuy dong hoa cao. Do vay, két hop h¢ théng tinh tién tu dong
thong qua phan mém ngan hang hodc vi dién tir 12 hudng phét trién thiét yéu cho mo

hinh bai d6 xe tw dong dang vong xoay banh xich.
Loi ich cia hé théng tinh tién ty dong:

e Tiét kiém nhan lyc: Loai bo nhu cau thu phi thii cong, giai phong nhan vién

cho cac cong viéc khac, t61 uu hda chi phi van hanh.

e Nang cao hiéu qua: Tang tdc do thanh toan, giam thoi gian chd doi cho khach

hang, mang dén trai nghiém thong minh va tién loi.

e Giam thiéu sai sot: Loai bo sai sot do tinh toan thu cong, dam bao tinh chinh

xac va minh bach trong thanh toan.

e Tang tinh tién lo1: HO tro da dang phuong thurc thanh toan nhu thé ngan hang,

vi dién tr, ma QR,... dap ung nhu cau da dang ctia khach hang.
Tuy nhién, viéc trién khai hé théng tinh tién tw dong ciing gip mot sb kho khan:

e Yéu cau k¥ thuat cao: Can c6 kién thirc chuyén mon vé 1ap trinh, két ndi API

v6i cac ngan hang va vi dién tu, dam bdo an toan bado mat cho giao dich thanh
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toan.

e Chi phi dau tu: Chi phi dau tu cho hé thong phan mém, thiét bi thanh toan c6

thé cao hon so v6i phuong thirc thanh toan thu cong.

e Sy phdi hop: Can sy phdi hop chat ché giita cac bén lién quan nhu nha phat
trién ph?m mém, ngan hang, vi di¢n tu dé dam bao hé théng hoat dong tron

tru.
Pé suat hudng phat trién:

e Sir dung dich vu thanh toan ctia bén thtr ba: Hop tac véi cac cong ty cung cip
dich vu thanh toan truc tuyén nhu VNPay, MoMo,... dé tich hop hé théng

thanh toan vao mo hinh.

e Ty phat trién hé théng thanh toan: Néu c¢6 di ngudn luc va chuyén mén, ta co
thé ty phat trién hé théng thanh toan riéng, tuy nhién s& tén nhiéu thoi gian va
chi phi hon.

6.2.4 Tich hop diéu khién giim sdt tir xa thong qua web ciing nhw app dién

thoai
H¢ théng tu dong hda hoan chinh khong chi dung lai & hoat dong tu dong ma con
can c6 kha nang giam sat va diéu khién tir xa hiéu qua. Do vdy, mic du rat muén thuc
hién nhung ching em van chwa thuc hién dugc, d6 1a kha nang tich hop hé théng giam
sat va diéu khién tir xa thong qua web va tng dung di dong cho md hinh. Va day ciing

1 hudéng phat trién thiét yéu cho mo hinh bai d6 xe tu dong dang vong xoay banh xich.
Loi ich ctia hé théng giam sat va diéu khién tir xa:
e Giam sat toan dién: Theo doi trang thai hoat dong ctia h¢ théng theo thoi gian
thuc, phat hién sém cac su cd tiém 4n, dam bao véan hanh tron tru.

e Can thiép kip thoi: Xir Iy nhanh chong cac van dé phét sinh, han ché toi da

thiét hai va gian doan hoat dong.

e Quan ly thong minh: Thu thap va phén tich dit liéu van hanh, dua ra cac quyét
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dinh diéu chinh t6i wu hoa hiéu qua hé thong.

e Tié¢n loi va linh hoat: Truy cap va diéu khién hé théng tir moi noi, moi lic
thong qua thiét bi di dong, nang cao trai nghiém quan Iy.

Tuy nhién, viéc trién khai hé thong gidm sat va diéu khién tir xa ciing gap mot sd
khoé khan:

e Yéu ciu k¥ thuat cao: Can c6 kién thuc vé 1ap trinh web, ing dung di dong,
két ndi mang, bao mat dir liéu dé xay dung hé thong an toan va hiéu qua.

e Chi phi dau tu: Chi phi cho phan mém, thiét bi va dich vu luu trit ddm may co
thé cao hon so v&i hé thong giam sat truyén thong.

e Su an toan bao mat: Can phai lya chon va xac dinh phuong tién luu trit thong
tin dam bao an toan cho dir liéu hé théng, tranh ro ri thong tin toa diéu kién
dn)kéxéulqidung.

Mic du gip kho khan, tuy nhién em van dé suit huéng phat trién can thiét dé ning
cao gi tri ung dung ctia mo hinh. Mot s giai phap c6 thé tham khao:

St dung dich vu luu trit ddm may: Cung cap nén tang luu trit dir liéu an toan va co
thé mo rong dé dang nhu Google Cloud Platform, Amazon Web Services,...

Phat trién Gng dung di dong: Ty thiét ké Gmg dung di dong voi giao dién than thién,

dé str dung, t6i wu hoa cho céc thiét bi di dong.
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