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TOM TAT

Tén dé tai: THIET KE HE THONG BANG CHUYEN PHAN LOAI HANH LY SU

DUNG MA QR
STT Ho va tén MSSV Lép Ghi chd
1 Lé Quoc Viét 105200438 20TDHCLC2
2 Huynh Tan Nhan 105200419 20TDHCLC?2

Chuong 1: Tong quan d@ tai
Noi dung chuong nay giGi thiéu tong quan vé dé tai thiét ké hé thong bang chuyén
sir dung ma QR, 1i do chon dé tai, thuc trang hién nay va dua ra giai phap.
Chuwong 2: Tong quan co sé 1y thuyét:
Noi dung chuong nay trinh bay so d6 khdi ciia hé thong, dong thoi gidi thiéu
chung vé cong nghé xir 1y anh
Chuong 3: Lura chon thiét bi cho h¢ thong
Noi dung chuong nay trinh bay vé su lya chon céc thiét bi phuc vu cho db an.
Chuwong 4: Thiét ké hé thong dicu khién va giam sat:
Noi dung chuong nay trinh bay vé viéc tao ma QR va xir Iy md QR bing ngdn
ngtr Python dung thu vién Snap 7.
Céc budc dé giao tiép giita Visio Studio Code va KEPServer va PLC S7-1200 va
KEPServerver
Thiét ké man hinh diéu khién va giam sat hé thong trén Webserver.
Chuwong 5: Két qua thue hién va danh gia
Két luan va rat ra huéng phat trién cho dé tai
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NHIEM VU PO AN TOT NGHIEP

Ho va tén MSSV Khoa Nganh Lop
Huynh Tan Nhan | 105200419 Pién | K thuat dicu khién va tu | 20TDHCLC2
dong hoa
Lé Quéc Viét 105200438 Pién | K§ thuat diéu khién va tur | 20TDHCLC2
dong hoa

1. Tén de tai do an:

“Thiét ké hé thong biang chuyén phan loai hanh 1y sir dung ma QR”

2. Dé tai thue dién: O C6 ky két thoa thudn sé hitu tri tué doi véi két qua thuec hién
3. Cdc s6 liéu va dir liéu ban dau:
4. Ngi dung cdc phan thuyét minh va tinh todn:
a. Phan chung:
STT Ho tén sinh vién No6i dung
1 ’ Viét bao cdo va thuyét minh.
L& Quoc Viet Thiét ké phin cimg va nghién ciru céc gidi
> phap cho md hinh.
Huynh T4n Nhan Nghién ctru lya chon giao thirc truyén thong
cho thiét bi.
b. Phan riéng:
STT Ho tén sinh vién Noi dung
1 Nghién ctru lap trinh xtr ly tin hi€u va xay
Lé Quéc Viét dung chuong trinh diéu khién bang phan
mém Tia Portal.




Thiét ké giao dién diéu khién va giam sat bao
gom: HMI, Webserver.

Thiét ké giao dién nguoi dung giam sat

Thiét ké va xdy dung hé thong quan 1y co s
dir liéu bang SQL.

Lap trinh chuong trinh xt 1y anh.

2 Huynh Tan Nhan

Thiét ké trang giao dién dat vé cho nguoi
ding, noi ma hé thong s& xuit ra md QR cin
thiét

Tinh toan, lya chon thiét bi cho mé hinh.

Thi cong phan cimg cho mé hinh.

5. Cdc ban vé, do thi (ghi ré cdc logi va kich thuéc ban vé):

a. Phan chung:

STT Ho tén sinh vién No6i dung
1 Lé& Qudc Viét Luu d6 thuat toan cho cac khau diéu khién.
2 Huynh Tan Nhan

b. Phan riéng:

STT Ho tén sinh vién

Noi dung

Lé Qudc Viét

So do giao tiép céc thiét bi.
Gian d6 thoi gian cho ting khau trong hé
thong.

So db cong nghé cua hé théng

Huynh Tan Nhan

Ban vé& 2D cua hé thong
Ban vé& 3D cua hé thong
Ban vé€ layout tu dién
Ban v& so do di day

Bén v€ so d6 cong nghé cua h¢ thong.

6. Ho tén nguoi huéng dan:




STT Ho tén sinh vién No6i dung

1 Hudng dan cic giai phap, quy trinh thyc hién
] cho dy an.

TS. Truong Thi Bich Thanh N .
Hudng dan trinh bay bdo cao, thuyét trinh.

Theo dbi tién d6 du an.

2 Pua ra van dé cta hé thong can duogc cai tién
. va giai phap cho dé tai.

KS. Lé Viét Cuong _ ]
Pua ra quy trinh van hanh bang tai checkin

sat vai mé hinh thuc té.

7. Ngay giao nhiém vu do an:  01/02/2025
8. Ngay hoan thanh do dn: 17/06/2025

Pa Nang, ngay  thang  ndm 2025
Truéong BOmon .......................... Nguwoi hwéng din
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PHIEU KIEM SOAT TIEN PQ LAM PO AN TOT NGHIEP
(Phiéu danh cho nguoi huéng dan/sinh vién)

CONG HOA XA HOI CHU NGHIA VIET NAM

Ho tén sinh vién:
Lé& Qudc Viét
Huynh Tan Nhan

S6 thé SV:
105200438
105200419

Tén dé tai DPATN: Thiét ké hé thong bang chuyén phan logi hanh Iy sir dung ma OR

Ho tén nguoi HD1: TS.Truong Thi Bich Thanh

Don vi: Truong Pai hoc Bach Khoa — DPHDN

‘ . Khoi lugng GVHD
Tuén Ngay — — — .
Pa thuc hién (%) Tiep tuc thwe hién (%) ky tén
o Gip nguoi huéng dan dinh
1 01/02/2025 | Nhan dé tai ) <
hudng do6 an
Nghién ciru vé cac giai Xac dinh va thong nhét cac phan
2 | 05/02/2025 |phap cho hé théng bang tai | cung sir dung trong dir an
Xac dinh nhitng yéu cau va | Tim hiéu nhitng hé thong da su
3 10/02/2025 . o N .
bai toan dat ra cua h¢ thong | dung dé€ phat trién dé tai
Duyét 1an 1: Panh gia khoi luong cong viéc hoan thanh: 25 %
4 | 26/02/2025 y y ,
Buoc tiép tuc [am DATN [] Khong ti€p tuc thuc hién DATN [
Tinh toan va lya chon cac  |Phat trién thém céac co cau lién
5 | 18/03/2025 |thiét bi phan crng cho md  |quan
hinh
Lap trinh diéu khién cho Thyc hién chay m6 phdng trén
6 | 24/04/2025 |chuong trinh PLC trong Tia | may tinh va kiém tra tinh kh4 thi
Portal khi chay thuyc té
Viét chuong trinh xtr Iy anh | Tién hanh kiém tra webcam va
7 10/05/2025 | cho mé& QR xdy dung céc truong hop 16i lién
quan dén quét mi QR.




Thuc hién chay thtr cho Kiém tra tinh 6n dinh va cac 13i
8 20/05/2025

toan bo hé théng lién quan.

Duyét lan 2: Panh gia khdi lwong cong viéc hoan thanh: 75%

9 28/05/2025 y y ,
Puoc tiép tuc [am DATN [ Khong ti€p tuc thuc hién DATN [

Thiét ké hé thong co so dit | Dong goi chuwong trinh
10 | 29/05/2025 | . .
li¢u trén Webserver va SQI

Tién hanh kiém tra toan bd | Bao cdo tién do hoat dong cho
11 | 06/06/2025

hé thong giang vién huéng dan

Duyét lan 3: Danh gia khoi lwong cong viéc hoan thanh:100 %

14 | 08/06/2025 y . . _
Duoc tiép tuc lam DATN [/ Khong ti€p tuc thuc hién DPATN [

Tién hanh test, thuc nghiém | Bao cao cac két qua dat duoc
toan bo hé thong voi giang vién.

15 | 10/06/2025 Quay video md phong thuc
nghi¢m trong qua trinh thuc

hién

Tong hop tai liéu, hoan
16 | 13/06/2025 | thién cic phan trong bao
cao

Chuan bj cho phan thuyét

17 18/06/2025 | .
trinh

Pa Nang, ngay thang ndm 20...
Truéng B6 mon Ngudi huéng dian

TS. Giap Quang Huy TS. Trwong Thi Bich Thanh




LOI NOI PAU

Trude tién, em xin dugc bay to 1ong biét on sau sic dén Ban Giam hiéu Truong
Dbai hoc Bach Khoa — Pai hoc ba N'fmg, cung toan thé quy thﬁy co6 trong Khoa Dién,
dac biét 1a b0 mon Ty dong hoda, da tao diéu kién hoc tap thuan loi, xay dung mot moi
truong ddo tao chuyén nghiép va trang bi cho em nhitng kién thirc nén tang ciing nhu
chuyén nganh ving chic trong sudt qua trinh hoc tip tai truong. Nhimng bai giang, sy
tan tAm va tinh than trach nhiém cao cta quy thay c6 1 hanh trang quy gia gitp em tu

tin budc vao méi trudng lam viée thyc té sau khi tét nghiép.

Em xin giri 10i cam on tran trong dén TS. Truong Thi Bich Thanh, nguoi da tryc
tiép huéng din va dong hanh ciing em trong sudt qua trinh thyc hién do an tét nghiép.
C6 khong chi hd tro em vé mit chuyén mon, ma con tan tinh chi bao, dinh huéng phuong
phap nghién cru va truyén cam hing dé em vuot qua nhirg kho khin trong qué trinh
thuc hién dé tai. Nho su tan tuy, nghiém tic va tinh than trach nhiém cta c6, em dé co

thé hoan thién dd 4n mot cach ding tién d6 va dat duoc nhirng két qua nhu mong doi.

Bén canh d6, em ciing xin gtri 161 cam on chan thanh dén KS. Lé Viét Cuong — dai
dién doanh nghiép dong hanh trong qua trinh trién khai dé tai. Nho sy hd tro tir phia
doanh nghiép, em da c6 co hoi tiép can thuc té véi moi truong lam viéc chuyén nghiép,
dugc cung cap thong tin, dir liéu thuc tién quan trong, gop phan khong nho vao viéc

hoan thién ndi dung ctia do an.

Du d3 c6 gang hét sire trong kha nang va thoi gian cho phép, nhung do han ché vé
kinh nghiém thuc té va kién thirc chuyén sau con chua day du, béo céo tot nghiép chic
chan khong thé tranh khoi nhiing thiéu sot. Em rat mong nhan dugc sy gop ¥, chi dan
quy bau tir quy thiy c6 dé c6 thé tiép tuc hoan thién ban than, nang cao ning lyc va phat

trién virng vang hon trén con duong hoc tip ciing nhu sy nghiép sau nay.

Mot lan nita, em xin dugc giri 101 tri 4n chan thanh nhat dén tat ca quy thay co, nha

truong va doanh nghiép da déng hanh cung em trong suét ching dudng vira qua.

Em xin chan thanh cam on!



CAM DOAN

T6i xin cam doan rang toan bd ndi dung trong bao cdo Do an tot nghiép vaoi dé
tai:“Thiét ké hé théng biang chuyén phin loai hanh 1y st dung mi QR”
1a két qua cta qua trinh nghién ctru, tim hiéu va thue hién nghiém tic cta ca nhan toi
dudi sy huéng dan tan tinh cia Tién si Truong Thi Bich Thanh — giang vién bo mon Ty
dong hoa, Khoa Dién, Truong Pai hoc Bach Khoa — Pai hoc Pa Nang.

Trong sudt qué trinh thyc hién dé tai, t6i da chu dong nghién ciru tai lidu, ung dung
céc kién thirc d3 duoc hoc vao thuc tién va hoan thién béo cdo béng chinh kha nang, su
nd lyc va tinh than trach nhiém cua ban than. Tdi khang dinh khong sao chép ndi dung
tir bat ky ngudn nao mot cach trai phép, khong sir dung cac san pham nghién ciru, két
qua hoc tip hodc cong trinh khoa hoc ctia ngudi khic néu chua duoc cho phép va chua

thuc hién trich dan ding quy dinh.

Nhiing thong tin, dir liéu, hinh anh, so d6, bang biéu va tai liéu tham khao c6 str
dung trong bao céo déu da duogc t6i tim hiéu, chon loc va trich dan rd rang, cu thé theo

ding chuan muc dao dirc va quy dinh vé liém chinh hoc thuét ctia nha truong.

To1 hoan toan chiu trach nhiém trude Hoi d@)ng chdm d6 an, Khoa Dién, cling nhu
Truong Pai hoc Bach Khoa — Pai hoc Pa Nang néu co bat ky sai pham nao lién quan
dén gian 1an hoc thuét, dao van, hay cac hanh vi vi pham quy ché dao tao, nghién ctru

khoa hoc do nha truong ban hanh.

Mot 1an nita, toi xin chan thanh cam on quy thay c6 d3 tan tinh giang day, hudng

dan va tao diéu kién cho toi trong subt qua trinh hoc tap va thuc hién dé tai nay.

Sinh vién thyuc hién
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MO DAU

Gi6i thiéu dé tai

Trong bdi canh hoat ddng van chuyén hanh 1y tai cac sin bay ngiy cang gia ting,
viéc ing dung cong nghé tu dong héa nham nang cao hiéu qua va giam thiéu sai sot 1a
hét strc can thiét. D& tai “Thiét ké hé thdng bang chuyén phan loai hanh 1y sir dung ma
QR” hudng té1 xay dung mot mo hinh tu dong nhan dién va phan loai hanh 1y dya trén
thong tin ma QR duoc gn trén ting kién hang. Hé thong st dung bang chuyén két hop
v6i cam bién, camera va bo diéu khién PLC dé nhan dién, xir 1y va diéu huéng hanh 1y
dén dung vi tri mong mudn, gop phan nang cao hiéu suat van hanh, tiét kiém nhan luc
va dam bao tinh chinh x4c trong cong tac phan loai tai san bay.

Ly do chon dé tai

Hién nay, tai nhiéu san bay, quy trinh phéan loai hanh 1y van con phy thudc phan
16n vao thao tac thu cong, d& xay ra nham 1an, that lac va anh hudng dén tri nghiém
hanh khach. Trong khi d6, cong nghé ma QR dang dugc tng dung rong rai trong quan
Iy dit liéu nho kha nang luu trit thong tin 10n, téc d xtr Iy nhanh va chi phi thap. Viéc
két hop ma QR v&i hé thdng bang chuyén ty dong diéu khién bang PLC sé& gitip ning
cao hiéu qua phan loai, giam thiéu sai sot va phil hop véi xu huéng chuyén doi sb trong
linh vuc van tai hang khong. Do d6, nhom thyc hién lya chon dé tai nay nham ung dung
kién thtrc di hoc vao mot hé thdng thyc tién co tinh tng dung cao va tiém ning phat
trién trong tuong lai.

Muc tiéu dé tai

Pé tai hudng dén viée thiét ké va xay dung mot hé thong bang chuyén phan loai
hanh 1y tir dong tai sin bay, sir dung md QR dé thay thé quy trinh thu cong hién tai. Hé
théng hoat dong dua trén su két hop gitta PLC S7-1200, camera quét md QR va phan
mém xt 1y anh.

Cu thé, dé tai dit ra ba muc tiéu chinh:

e Phat trién giao dién web than thién, hd trg ngudi dung dang ky, dang nhap, chinh
sura thong tin va tao ma QR sau khi dat vé.

e Lap trinh diéu khién PLC S7-1200 bang phan mém TIA Portal dé xir ly va diéu
khién qua trinh phan loai hanh 1y.

Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
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e Ung dung Python trong xi Iy anh nhim nhan dang ma QR tir vé, sau do truyén
dir liéu vao PLC dé diéu hudng hanh 1y dén ding vi tri.

Péi twong nghién ciu:

e Phan mém lap trinh PLC TIA Portals
e Phan mém lap trinh Visual Studio 2023, ...
e Phan mém luu co s dir liéu SQL Workbench.

e Céc thiét bi ngoai vi nhu: Camera, cadm bién tiém cén, dong co DC, dong co Step.
Pham vi nghién ciu:

e Diéu khién co ciu chap hanh ding PLC Siemens.

e Poc, xir Iy md QR Code bang ngén ngit Python dugc 1ap trinh trén phan mém
Visual Studio Code.

e Lap trinh PLC bang phan mém Tia Portal

e Giam sat hé thong thong tin khach hang va hanh 1y qua Webserver.

Phuwong phap nghién cuu:
a. Phwong phdp Iy thuyét:

e Tham khao, tim hiéu céc tai liéu vé nghién ctru lién quan dén dé tai.

o Tim hiéu vé céc bai toan, mo hinh hoa gitp cho viéc chon céc trang bi dién va co
khi cho phan thiét ké hé thong.

e Tim hiéu cac tai liéu, co s& 1y thuyét vé cac loai dong co, hé thong cam bién, ...

e Tim hiéu vé phuong phap xit 1i anh.

e Tim hiéu vé co s& 1y thuyét, ing dung viét chuong trinh diéu khién hé théng phan
loai cho b¢ diéu khién PLC.

e Tim hiéu tai liéu vé phan mém SolidWorks, phdn mém 1ap trinh Visual Studio.

e Tim hiéu vé xtr Iy anh va tri tué nhén tao.

b. Phwong phdp nghién ciru thwe nghiém:

e Tim hiéu va tham khao cac mé hinh hé théng thuc té da va dang dugc trién khai
tai cac san bay, tir d6 rut ra ¥ tudng phu hop va kha thi cho viéc thiét ké hé thong tng
dung trong diéu kién phong thi nghiém.

e Su dung webcam dé thu nhan hinh anh hanh 1y, két hgp véi phan mém LabVIEW
dé xur 1y hinh 4nh va nhan dang thong tin ma QR gan trén ting kién hanh 1y. Cac thong

tin nhan dang duoc xur 1y tai ddy s& dong vai tro dau vao cho hé thong diéu khién.

Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
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e St dung phan mém Kepware dé két ndi va truyén dit liéu tir LabVIEW sang phan
mém TIA Portal, giup PLC S7-1200 tiép nhan va xtr Iy théng tin phan loai. Viéc truyén
dir liéu qua giao thirc OPC dam bao tinh linh hoat va dong bo gitta hé thong xtr Iy anh
va bo diéu khién.

e St dung TIA Portal (SIMATIC STEP 7 & WinCC) dé 1ap trinh diéu khién hoat
dong ctia hé théng bing chuyén, diéu khién co ciu phan loai hanh 1y ciing nhu giam sat
trang thai van hanh thong qua giao dién HML.

e Thiét ké mo hinh co khi ctia hé thdng bang chuyén bang phan mém SolidWorks
va AutoCAD Electrical, tir 46 xay dung ban vé k¥ thuat phuc vu cho qua trinh ché tao

va ldp dat mo hinh.

Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
Huynh Tan Nhan



Thiét ké hé thong bing chuyén phan loai hanh 1y sir dung ma OR

CHUONG 1: TONG QUAN VE PE TAI

1.1. Muc dich thye hién dé tai

Trong bdi canh x3 hoi hién dai véi tée do phat trién nhanh chong, nhu cau di chuyén
bang dudng hang khong ngdy cang tré nén phd bién, dic biét tai cac do thi 16n. Diéu
nay tao ra ap luc ngay cang 16n dbi véi hé thong ha ting san bay, dic biét 1a khau xir 1y
va phén loai hanh 1y. Hién nay, tai nhiéu sin bay, quy trinh check-in va phan loai hanh
1y van duogc thuc hién chu yéu bang phwong phap thu cong. Nhan vién phai tiép nhan
ting kién hanh 1y, x4c nhan thong tin, va dua chiing dén bang chuyén phu hop theo diém
dén.

Céch 1am nay khéng chi tiéu ton nhiéu nhan Iyc ma con tiém an nguy co sai sot
trong khau nhan dang hodc phan loai. Pong thoi, trong nhitng gid cao diém, hanh khach
thudng phai xép hang dai cho dén luot 1am thi tuc, gy ra tinh trang un & va cang thang
khong dang co6. Diéu nay khong chi anh hudng dén trai nghiém cta hanh khach ma con

lam giam hi¢u suat van hanh tong thé cua san bay.

Hinh 1.1 Tinh trang doi chd tai cac quay check-in
1.2. Cac loai bing chuyén hanh 1y pho bién tai sin bay
Hién nay, c6 2 loai bang chuyén pho bién nhét 1a dé dua hanh lyvao trong 14 bang
tai san va bang tai robot, tlly thudc vao quy mo san bay, cac hé thong bang tai khac nhau
c6 thé duoc lép dat va két ndi & tung khu vuc can thiét.

®.

¢ Bang tai san:

Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
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Bing tai san c6 thé phuc vu muc dich chung 13 tu dong hoa va phan loai hanh 1y
ctia hanh khach. Két ndi cac day dai va day chuyén riéng biét, bang tai san c6 thé dam
bao hanh 1y di chuyén an toan va nhanh chéng trong hé thong xir Iy hanh 1y phirc tap. Cac
thiét ké tiry chinh cho bing tai san c6 thé duoc thiét 1ap dé dap tmg cac thong s6 k¥ thuat

cua san bay, duy tri hoat dong tron tru.

Hinh 1.2 Bang tai san

*

s Bang tai robot:

Bit ky hé thong bang tai san san bay ndo ciing c6 thé duogc sira doi bang cach bd
sung thém robot dé hd tro van chuyén hanh 1y tai san bay. Tuy nhién, loai bang chuyén
nay & Viét Nam con han ché do khong du kinh phi van hanh.

Hinh 1.3 Bing chuyén Robot

Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
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1.3. Cac giai phap hién cé
Dbi véi cac hé thong hién co trong khu phan loai hanh 1y, chi yéu cac hanh 1y déu

dugc van chuyén bang cac thiét bi thu cong do nhan vién diéu khién va st dung cac
bang tai ban con lin bi (Ball Transfer Tables) dé diéu hudng theo cac vi tri khac nhau.

Hinh 1.4 Bang tai con lan bi

Tuy nhién, viéc sir dung loai bang tai nay van con nhitng wu va nhuoc diém, cu
thé nhu sau:
Uu diém:

e (o thé di chuyén linh hoat 360 d6 theo cac hudng nhur mong mudn.

e Thiét ké don gian, dé lip dat

e HJ tro thao tac thu cong nhanh chéng, dé dang xoay, d6i hudng hoic ddy hang
hoa sang céac bang tai khac.

Nhuoc diém:

e Khong phu hop véi cac hang hoa qué nang.

e Tiém an nguy co ket bui, di vat.

e Kho kiém soat toc do.

e Chi phi ban dau cao.

Céc bang tai nay da dugc str dung trong khoang thoi gian ngin nhung vi nhimg 1y
do cu thé nén d3 bi loai b khoi khu phan loai. Do d6, hién nay van thuc hién bang cac
bién phap thi cong. Hé thdng ma QR s& gitp t6i wu hé théng trén.

1.4. D@ xuit giai phap cho h¢ thong

Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
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Nhim khic phuyc tinh trang trén, nhom chiing em dé xuét xiy dung mot mé hinh
hé thong bang chuyén phan loai hanh Iy tir d6ng, trong d6 hanh Iy duoc dan ma QR chira
thong tin ctia noi dén chuyén bay, va hé thdng s& ty dong quét, xtr Iy va diéu hudng hanh
1y dén dung biang chuyén phu hop. Giai phap nay khong nhing gitp giam thiéu sy phu
thudc vao nhan cong, tiét kiém thoi gian cho hanh khach ma con ting do chinh xéc trong
viéc phan loai hanh 1y, ma con gdp phan hién dai héa quy trinh van hanh san bay theo
hudng tu dong hoa — thdng minh — hiéu qua.

Pé tai sir dung cac kién thire di dugc hoc trong nganh Ty dong hoa nhu 1ap trinh
PLC, xir 1y tin hiéu tir cam bién, xtr 1y anh tir ma QR, va thiét ké diéu khién hé thong
truyén dong bang chuyén. Pay 13 budc tng dung thuc té nham rén luyén ky ning thiét
ké hé théng diéu khién, trién khai mo hinh tir dong hoa gin véi cac tinh hudng thyc té,
d6ng thoi thé hién kha nang tiép can va giai quyét van dé bang cong nghé hién dai.

Thong qua dé tai nay, nhom khong chi mong mubn mang lai mot giai phap cong
ngh¢ kha thi cho nganh hang khong, ma con hudng td1 viéc nang cao nang lyc ting dung
k¥ thuat tu dong hoa trong cac bai toan thuc té, dap tmg xu thé cong nghiép hoéa — hién
dai hoa trong thoi dai 4.0 hién nay.

Muc tiéu cia dé tai

Muc tiéu chinh ctia dé tai 1a thiét ké va xay dung mot hé thong bang chuyén phan
loai hanh 1y ty dong tai san bay sir dung ma QR, gép phan thay thé quy trinh phan loai
thi1 cong hién tai con ton nhiéu nhan coéng va thoi gian.

Cu thé, dé tai hudng t&i cac muyc ti€u sau:

e Thir nhét, thiét ké va phat trién mot trang web than thién v6i ngudi ding, cho
phép khach hang dit vé online. Sau khi dat vé thanh cong, hé théng s€ tu dong tao mot
m4 (ma nay hanh khach nhap vao man hinh checkin dé nhan ma QR) dé sir dung trong
cac khau tiép theo.

e Thir hai, 1ap trinh va diéu khién bo PLC S7-1200 bang phan mém TIA Portal,
dong vai tro 12 bo xir 1y trung tdm dé diéu khién hé thong phan loai hanh Iy theo ma QR.

e Thir ba, sir dung ngdn ngir Python trong phin mém Visual Studio Code dé 1ap
trinh xtr 1y anh, giup nhan dang ma QR tur vé da dat va truyén dir liéu nhan dang vao
PLC dé diéu khién dong co budc phan loai hanh 1y.

e Cubi clung, lap trinh mot trang web dé ngudi van hanh c6 thé giam sat va diéu
khién
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CHUONG 2: QUY TRINH CONG NGHE VA LUU PO THUAT TOAN CUA
HE THONG

2.1. So @6 khdi ciia h¢ thong

Phuong an thiét ké cua dé tai duoc thé hién trong so d6 khdi sau

Webserver

E

Cadmbién =3 INPUT E PLC [:> OUTPUT

Loaccell e

Webcam = DongcoStep

Cangat

Hinh 2.1 So 6 khéi hé théng

Tir thuc trang vira néu & chuong 1, viéc thiét ké mot hé thong phan loai hanh 1y tu
dong khong chi gbp phan giam tai ap luc cho nhan vién sdn bay ma con nang cao hiéu
qua va do chinh xéc trong qua trinh xir Iy hanh 1y. Xuat phat tir y tuong d6, mot mo hinh
hé théng phén loai hanh 1y bang ma QR d3 duoc xay dung nham mo phong thyc té hoat
dong tai san bay voi kha nang kiém tra, nhan dang va phan loai hanh 1y tu dong thong

qua su két hop gitta cam bién, camera va bo diéu khién 1ap trinh PLC.

Phuong an thiét ké bao gdm cac thiét bi dau vao (INPUT), thiét bi diéu khién trung
tam (PLC) va thiét bi dau ra (OUTPUT).

Bang 2.1 Thiét bi ddu vao (INPUT)

Thiét bi Chtic ning
Webcam Ghi hinh va nhan dién ma QR
Cam bién Phat hién vt thé
8
Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
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| Loadcell | Can trong lugng kién hang

Thiét bi diéu khién trung tam (PLC):
- St dung PLC Siemens S7-1200
- Dong vai tro bo xir 1y chinh: thu nhan tin hiéu tir Input, xir Iy logic, diéu khién
dau ra Output.

- Két ndi Kepserver dé truyén dit liéu 1én hé théng.

Hinh 2.2 Tdng quan md hinh hé thdng

Téng quan md hinh hé théng dugc thé hién nhu trén hinh 2.2

Heé thdng bao gdm ba bang tai dau vao, mdi bing tai md phong khu vuc tiép nhan
hanh 1y tir cac khu vuc khac nhau (vi du: cac quiy check-in san bay hodc khu nhap
hang). Tai dau mdi bang tai dugc bd tri cam bién phat hién vat thé nham phét hién sy
xuat hién cta hanh 1y. Pic biét, bang tai s6 1 dugc tich hop thém cam bién luc (Loadcell)
dé thyc hién chiic nang can hanh 1y, tir d6 gitp hé thong kiém tra khoi lwong va loai trix
cac kién hanh 1y vuot qua ngudng cho phep.

Phia sau ba bang tai dau vao 1a mot bang tai gom trung tim, noi tat ca hanh 1y dugc

hoi tu dé xu 1y tiép theo. Tai diém giao gitta bing tai s6 2 va bing tai gom, mot cam bién
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dic biét duge dit dé mo phong tinh hudng ket hang, gitip kiém tra kha ning phan tng

ctia hé thong ddi véi cac 161 phat sinh trong qua trinh van hanh.

Trén bang tai gom, hé théng duogc tich hop mdt cum Camera nham thu nhan hinh
anh hanh 1y. Dya trén hinh anh thu dwgc, PLC S7-1200 s& phan tich va ra quyét dinh
diéu khién hai dong co budc, thuc hién nhiém vu gat cac hop hang dai dién cho hanh ly
sang cac hudng khéac nhau, tuong trng voi tirng loai hanh 1y phan loai (theo kich thuéc,

mau sic, hodc théng tin dugc ma hoa trén hanh 1y).

Pé dam bao kha ning thong ké va giam sat, hé thong con duoc trang bi cac cam
bién tiém can doc theo bang tai gom, ding dé dém sé lwong hanh 1y da xur 1y ciing nhu

hd tro trong viéc phat hién va kiém soat ludng hanh 1y lién tuc.

2.2. Tong quan quy trinh cong nghé ciia hé thong
2.2.1 Quy trinh cong nghé ciia hé thong

Sau khi tim hiéu vé tong quan so d0 khéi ciia hé théng, chiing em tién hanh nghién

ctru vé& quy trinh cong nghé va phac thao so bo nhu sau:

Webcam : o
C8 PL1 CB_PL2

cBs ! + Pt
s ¥

CB4 — i J—

- I, 5 0 5 o i ‘ﬁn:_-."_r"-z(x .xrxrtxxnxxrztnxw"r .
‘ﬁv %0 hing of {9& . e '

NN y’ﬂ 2 l&{" (B_DTM - - - Elmug hang
g > - Thumg bing Ihimg hing bt
2 — : _— : [PR— & TP.DN & TP.HCM

Hinh 2.3 Quy trinh cong nghé ctia hé thong

Hinh 2.3 minh hoa so d6 tong quan cua hé thong bang chuyén phén loai hanh 1y st
dung ma QR. Hé théng dugc thiét ké bao gom mot chudi cac bang chuyén van chuyén,
cic cam bién, camera nhan dang va cac co cau phan loai tu dong, nham thuc hién viée

phan loai hanh 1y theo timg diém dén mot cach chinh x4c va higu qua.

Céc thanh phan chinh dugc b tri nhu sau:

e CB_BT1, CB_BT2, CB_BT3: La c4c cam bién d¢ kich hoat bing chuyén van
chuyén hanh 1y. Khi duoc kich hoat, cac bang chuyén tuwong tmg s& hoat dong dé van
chuyén hanh 1y vao bang chuyén gom.

e CB4, CB5: La cac cam bién phat hién vat thé. CB4 gitip xac dinh hanh 1y 18i khi
Un tic gitta 2 bang chuyén, CB5 kich hoat dé dung bing chuyén cho webcam quét.
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e Webcam: Thiét bj dung dé quét va nhan dang ma QR duoc gin trén hanh 1y.

e CB PL1, CB_PL2: La cac co ciu phan loai sir dung dong co Step, dugc diéu
khién dé gat hanh 1y vao cac thing chira twong tng.

e Thung hang: Bao gdm cac thung chira hanh 1y di TP. Ba Nang, TP. Hb Chi Minh
va thung hang 13i trong trudong hop hanh 1y khong nhan dién duge ma QR.

So db phan anh ludng di chuyén cta hanh 1y tir lac vao hé théng cho dén khi duoc
phan loai theo ting dia diém. Mdi thanh phan déu c6 vai trd cu thé trong viéc dam bao
tinh chinh xac, lién tuc va ty dong hoa trong qua trinh phan loai.

2.2.2 Quy trinh hoat dong

Hé thong bang chuyén phén loai hanh Iy sir dung ma QR duogc xay dung nham tu
dong hoa quy trinh tiép nhan, nhan dang va phan loai hanh 1y ky gui tai san bay. Hé
théng bao gém cac thanh phén chinh nhu: bang chuyén van chuyén, cam bién vat thé,
camera nhan dang ma QR, co cau phan loai bang khi nén va cac thung tap két hanh 1y.
Quy trinh cong nghé ctia hé théng duwoc md ta chi tiét nhu sau:

Budc 1: Tiép nhan hanh 1y dau vao

Hanh 1y sau khi kiém tra an ninh dugc dat 1én bang chuyén dau vao. Tai ddy, cam
bién CB_BT1, CB_BT2, CB_BT3 phat hién kién hang va kich hoat bing chuyén ting
line twong Gmg dé chuyén huéng hanh 1y 1én bang chuyén gom (BTGom). Cam bién
CB4 sé& hoat dong trong truong hop kién hang bi un tic giita 2 bang chuyén va canh bao
16i do.

Budc 2: Nhan dang ma QR

Khi hanh ly di chuyén dén khu vuc quét ma, CB5 sé kich hoat dé ding bang chuyén
trong 2s dé tién hanh quét ma dugc dan trén kién hang. H¢ théng xur ly anh s€ doc ma
QR va giai ma thong tin diém dén, tir do gui dit liéu vé bo diéu khién trung tim (PLC).

Budc 3: Xir Iy thong tin va quyét dinh phan loai

Dit liéu sau khi duoc giai ma s& duge PLC xtr Iy va d6i chiéu véi danh sach diém
dén dugc cau hinh sin (nhu TP. Pa Ning va TP. Ho Chi Minh). Dya vao két qua nay,
hé thdng xac dinh kién hang thudc diém dén nao, tir 46 dua ra tin hiéu diéu khién dén
co cau phan loai trong ung.

Budc 4: Phan loai hanh ly
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e Néu hanh Iy c6 diém dén 1a TP. Pa Ning, PLC s& kich hoat co ciu chip hanh tai
vi tri CB_PL1, diéu khién khi nén gat kién hang vao thung chira di Da Ning.

e Néu diém dén 1a TP. HO6 Chi Minh, co cdu CB_PL2 dugc kich hoat ¢é dua hanh
ly vao thung chira di TP. HCM.

e Trudng hop ma QR khong hop 1é hoic khong thé doc dugc, hé théng khong kich
hoat bat ky co cau phéan loai nao, hanh 1y sé tiép tuc di chuyén thang dén thung hang 15i
dé xur ly thii cong.

Budc 5: Tap két va hoan tat quy trinh
Sau khi dugc phan loai, cac kién hang dugc tap két tai cac thung chira trong ing
v6i diém dén. Tai ddy, hanh 1y sin sang dugc van chuyén dén khu vure chit tai 1én may
bay. Hanh 1y 16i dwoc xur Iy riéng boi bo phan gidm sat nham dam bao khong co kién

hang bi thét lac hoac phan loai sai.

2.3. Luu d6 thuat toan va gian do thoi gian cho hé thong
2.3.1. Lwu dé thugt todn cho khau dau vao

a. Khdu dat vé va check-in

Trude khi hanh 1y duoc dua vao hé thdng bang tai tai khu vire dau vao, mdi kién
hanh 1y can dugc gan mot ma QR duy nhét dé phuc vu cho qué trinh nhan dién, phan
loai va van chuyén tu dong. Dé thuc hién diéu nay, nhom da xay dung mdgt hé théng
web ho tro dit vé truc tuyén. Khi hanh khach hoan tat qua trinh dit vé, h¢ théng s€ tu

dong tao ra mot ma dinh danh riéng biét cho mdi nguoi dung.

Khi dén san bay 1am thu tuc check-in, hanh khach chi can nhap thong tin ca nhan
co ban (vi du: mi vé, s CCCD hoic s dién thoai), hé thong s& tién hanh xac minh va
tu dong tao ma QR, trong d6 chtra cac thong tin quan trong nhu méi chuyén bay, diém
dén va s6 hiéu kién hanh 1y. M3 QR nay sau d6 duoc in ra va dan Ién kién hanh 1y trudce

khi hanh Iy duoc dua vao hé théng phan loai tu dong.

Bén canh viéc thyc hién tai san bay, quy trinh nay ciing ¢ thé dugc trién khai tir
Xa - tire 12 hanh khach c6 thé chu dong tai ma QR vé tir hé théng website va in tai nha,
tir 46 rat ngan thoi gian cho doi va giam tai 4p luc cho khu vuc check-in tai san bay.
Day 1a mot bude cai tién gop phan ting cuong hidu qua trong viéc s6 héa quy trinh van
chuyén hanh 1y, dong thoi nang cao trai nghiém nguoi ding va tdi uu hoa hiéu suat hoat

dong cuia toan h¢ théng.
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Website ¢t vé cho
ngudi ding

Pt veé

Dat vé thanh cong

b

e Checkin

Nhép ding ma 7

Checkin thanh cong
va xuat ma QR |

Hinh 2.4 Luu do thuat toan cta khau xuat ma QR cho hanh ly

Nguoi ding truy cip vao website dé thuc hién cac thao tac dat vé may bay can
thiét bang cach dién cac thong tin so bo nhu tén, dia diém bay, sd dién thoai, ... dé hoan
tat qué trinh dit vé. Sau khi hoan tat, nguoi dung c6 thé check-in tai nha hodc tai san
bay bang cach nhap ding ma da hién thi sau khi dit vé dé xuit ra ma QR cho kién hanh
1y cua minh.

Theo thong ké trung binh tai mot s6 sin bay, qua trinh tao — in — d4n mé thi cong
cho mdi kién hanh 1y tai sdn bay thuong mat khoang 5 — 7 phut cho mdi hanh khach,
bao gdm cac budc nhur nhap thong tin, xac minh diém dén, chd hé théng xir 1y, in tem
va dan ma.

Nguoc lai, voi viée tao va in ma QR tur trudce, toan bo giao doan tao ma va dan ma
duogc thuc hién ngoai quy trinh tai san bay, tirc 1a thoi gian xtr 1y tai khu vuc check-in
gan nhu bang 0 cho budc nay. Didu nay giup tiét kiém nhiéu thoi gian xir 1y tha cong,
g6p phan giam tit nghén.

s Tac dong dén hiéu suét hoat dong cua san bay:
Viéc tich hop phuong an tao ma QR tir xa khong chi mang lai lgi ich cho hé thong

xtr Iy ma con gop phan nang cao hi¢u suat van hanh cua san bay, cu thé nhu sau:
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e Rut ngin thoi gian trung binh xtr Iy hanh khach tai quay, giup ting s6 lwong hanh
khach c6 thé phuc vu trong cing khoang thoi gian.

e Tbi wu hoa nhan sy mat dat: nhan vién khong can thuc hién céc thao tac lap lai
nhu dan ma, kiém tra diém dén, ... ma co thé tap trung vao céc tac vu quan trong hon
nhu hd trg hanh khach dic biét, xtr Iy tinh hudng khan cap.

b. Khéu céan hanh ly
Déi v6i mdi hang may bay s& co quy dinh riéng vé khéi lugng kién hang khic nhau
cho. Cac thong s6 s& duoc biéu thi nhu sau:
Bang 2.2 Quy dinh khdi lugng cua cac hing hang khong

Hang hang khong Hanh ly xach tay Hanh 1y ky gui

Vietnam Airlines < 12kg < 23kg

VietJet Air < 7kg Khong bao gom, phai mua
thém

Bamboo Airways < 7kg + 1 thi nho (<12kg) | Tuy loai vé

Trong dd an nay, nhom ching em st dung mot cadm bién luc (loadcell) dat tai dau
vao ctia bang tai sb 2 @& mé phong tinh hudng hanh 1y bi qua can. Cu thé, néu khéi luong
do dugc vuot qua 0,1 kg thi hanh 1y d6 dugc phan loai 1a "hang ndng" va bi xem la

khong hop 18. Nguoc lai, néu khdi lwong nam trong ngudng tir 0,1 kg trd xudng s& dugc

Tien hanh can

|

xem 13 hop 18 va cho phép di tiép.

Peén bao -
x Run BT2
t01 qué cin

1 J

Hinh 2.5 Luu db thuat toan cho quy trinh can
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Qua trinh diéu khién quy trinh can hanh 1y duoc thé hién trong luu d6 thuét toan
hinh 2.5. Quy trinh s& bét dau bang viéc ngudi dung dit tit ca cac hanh 1y 1én cin dé
tién hanh can do. Néu khéi lwong can duoc nho hon 0.1 kg thi s& du diéu kién dé dua
vao thyc hi¢n qua trinh van chuyén. Va nguoc lai néu khéi luong can dugc 16n hon 0.1
kg thi hién nhién s& khong du diéu kién va dén qua khdi luong s& sang 1én dé canh bao

cho ngudi dung giam khéi luong trén can.
2.3.2. Lwu dé thudt todn cho khau diéu khién trung tém

Khdi xir 1y trung tam dong vai tro 1a "bd ndo" cua toan hé théng, st dung PLC S7-
1200 dé diéu khién qua trinh van hanh. Tai ddy, cac tin hiéu tir cam bién dau vao duoc
thu thap va xtr 1y, nham diéu khién chinh xac cac co cau chap hanh nhu dong co bing
tai, dong co budc va cac thiét bi phan loai khac. Hé thong diéu khién thuc hién diéu phdi
hudng di ctia hanh 1y dua trén dit liéu ma QR duoc truyén vé tir khdi xir Iy anh, dam bao
qua trinh phén loai dién ra ty dong, chinh x4c va dong bo. C6 2 ché do van hanh cho hé
thdng 12 Auto va Manual, thuat toan diéu khién trung tim phdi hop 2 ché d6 van hanh
duogc thé hién trén hinh 2.6

TRUE

E e

MANU « 1 AUTO =0

Hinh 2.6 Luu dd thuét toan cta ché do Auto va Manual
Khi qua trinh khoi dong bat dau, ché d6 Auto s& duoc kich hoat va cac kién hang
di vao s& thuc hién theo thuét toan PLC c¢6 sdn. Khi mudn dung thi chi can nhan nut
Stop va véi cac trudng hop khan cip nut Emergency s& duoc kich hoat. Khi trudng hop
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khén cép duoc kich hoat thi hé théng khong thé hoat dong lai duogc néu chua nha nut
Emergency dong thoi nhin nut Reset. Muc dich cua tinh hudng khan cip nhu vay 1a dé
dam bao an toan cho céac ki su bao tri dang stra chira tai cac bang tai, khi ngudi giam sat
hé théng khong dé vy hoac vi moét 1i do nao dé vo tinh nhén nat khoi dong lai h¢ théng
thi rit nguy hiém cho ki su van hanh. Trir khi 16i duoc stra chira hoan tat, nat Emergency
dugc nha ra tai bang tai thi ngudi gidm sat méi nhan duoc nut Reset 161 va cho phép hé
thng khoi dong lai. Dudi day 1a gian do thoi gian thé hién mdi quan hé giira thoi gian
khoi dong, dimg, dimg khan cap cua hé thong.

Emergency I |
Reset : [_]_

Manu

Auto l I l
Switch I I

Stop —I I l i
Start | l

Hinh 2.7 Gian d6 thoi gian khai dong hé thong

Gian d trén thé hién dién bién trang thai ciia cac tin hiéu diéu khién chinh trong
hé thdng theo thoi gian. Mdi tin hidu c6 hai trang thai logic: bat (1) va tat (0), twong g
v6i mirc cao va mic thap trong gian do trén.
a). Ché dg Auto

O ché do tw dong, qua trinh phan loai va diéu hudng hanh 1y dién ra hoan toan theo
chuong trinh diéu khién logic bén trong PLC.

e Néu cam bién ¢ dau bang tai 1 kich hoat - PLC diéu khién motor 1 chay.
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Run_BT1=1 \
Run_BT_Gom = T=10s? P sStop_BT1=1
P TRUE

PhanLoail =1 PhanLoai2 = 1

Y Y
Y

5 =5 Thung_loi

Y Y
Thung_DN Thung_HCM

KEt thuc

Hinh 2.8 Luu db thuat toan tir line 1 dén két thac qua trinh

Sau khi hé théng & ché do Auto, line 1 s& hoat dong khi c6 kién hang dat 1én (kich
hoat cam bién CB_BT1). Bing tai 1 s& hoat dong dé van chuyén kién hang vao biang tai
gom trong vong 10s sau d6 dung lai chuan bj cho van chuyén kién hang tiép theo. Bing
tai gom hoat dong trong 40s va tién hanh cac quy trinh nhu quét ma QR bing webcam,
phan loai va dém sb luong mdi thung hang dd dugc phan loai. O diy, chiung em s& mo
phong mdi thung hang t6i da 5 kién hang dé du diéu kién van chuyén Ién tau bay. Ddi
v6i nhirg kién hang 151 thi s& khong dugc gat ma chay thing dén cudi bang tai va vao

thung hang 16i.
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L )
Phanloal_X I I
X_QRr | I
CBS I I
Webam l s I
Run_B8TGom ._.l I_J l—
W - 405 i~ cbcccchccap
ca Bsmn | | >t

Hinh 2.9 Gian db thoi gian line 1

Gian do trén s& minh chimg chinh x4c hon qua trinh hoat dong cuia timg thiét bi
bao gdom thoi gian hoat dong.

e Néu cam bién ¢ dau bang tai 2 kich hoat, dong thoi thao mi diéu kién vé can
ning hanh Iy — PLC diéu khién motor 2 chay, dong thoi, & cubi bang tai nay, s& co 1

cam bién dé mo phong 161 va cham.

Trong hé théng phan loai ndy, bang tai 2 (line 2) dong vai trd quan trong trong viéc
mo phong qua trinh cin khdi leong kién hang thong qua loadcell. Cu thé, khi c6 1 kién
hang duoc dua dén bang tai 2, cam bién tai trong (loadcell) s& do khéi lwong cua kién
hang, d6i voi kién hang c6 khdi luong niang (vuot qua 0.1kg) thi hé thong s& khong cho
phép kién hang di chuyén tiép vao line 2, nham dam bao tiéu chuan phan loai va tranh
gy anh hudng dén cac thiét bi co khi ciing nhu quy trinh xt 1y vé sau. Chi khi trong
luong kién hang dat chuan (<0.1Kg), PLC s& cép tin hiéu diéu khién dé dong co gat cho
phép kién hang dugc diy vao bang tai 2. Khi kién hang di vao thi kich hoat cam bién
bang tai 2 (CB_BT2) lam cho bang tai 2 hoat dong (Run_BT2 = 1) cung ltic d6 bang tai
gom (Run_BTGom) ciing hoat dong theo. D¢ tiét kiém ning lugng cho mdi bang tai thi
s& tién hanh cai dat thoi gian hoat dong chinh xéc, cu thé & bang tai 2 s€ hoat dong 10s
s& dirng va bing tai gom hoat dong v6i cam bién (CB5) dirng quét webcam dé xac dinh
kién hang d6 ¢ khu vuc thung nao. Sau khi da xac dinh chinh x4ac ndi dung va noi dén
ctia kién hang thi dong co phan loai (Phanloail hodc Phanloai2) s& hoat dong dé gat vao
thung hang tuong tng.
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0.02%g<Loadced < FALSE

DongroGat = 1 | DongCoGat=0

Phurtoud = 1 Prenloe =1
O SL ONe I =S Dem SLHCM e« 1=5
Thung lo
Thang ON Thrg HOM

Hinh 2.10 Luu d thuat toan tir line 2 dén két thiic qu4 trinh

Gian do dué6i day (hinh 2.11) s& mo ta chi tiét qua trinh hoat dong cua hé thong
phan loai ty dong, dua trén cac tin hiéu vao ra ciia hé théng diéu khién bang PLC.
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4
Phanloai X | |
X_Qr I I
CBS I I
Webcam I 5 I
Run_BTGom —I | I l
- . ' A5 |~ m e e [
CB 812 | l
[ 4 I I
KL_Cao I
KL_Thap I I >t

Hinh 2.11 Gian d6 thoi gian Line 2
e Néu cam bién ¢ dau bang tai 3 kich hoat — PLC diéu khién motor 3 chay.

Sau khi hé théng & ché do Auto, bang tai 3 s& tw dong kich hoat khi c¢6 kién hang
dugc dat 1én va cam bién (CB_BT3) phat tin hiéu. Tin hiéu tir cam bién duoc truyén vé
PLC dé bét dau chu trinh van hanh. Bang tai 3 hoat dong dé van chuyén kién hang trong
vong 10s nham dua kién hang vao khu vuc bing tai gom. Sau khi hét thoi gian, bang tai
3 s& trr dong dirng va chuan bj cho 1an tiép nhan hang tiép theo. Khi kién hang di duogc
chuyén sang bing tai gom, hé thong tiép tuc kich hoat cac quy trinh xtr ly. Bang tai gom
duogc thiét ké dé hoat dong trong 40s, du thoi gian dé thuc hién dy du cac tac vu bao
gdm: quét ma QR biang webcam, phan loai kién hang va dém s luong kién hang theo
ting thing phén loai. Trong qua trinh md phong, hé thong gia dinh rang mdi thung hang
chi chira t6i da 5 kién hang. Khi mgt thung du 5 kién hang, né s€ dugc xem la dat diéu
kién dé chuyén sang giai doan van chuyén 1én tau bay. Di véi nhing kién hang 16i (vi
du: khong c6 mi QR, mi sai, ...) hé thdng s& khong kich hoat co cdu gat ma dé kién
hang tiép tuc di chuyén thang dén cudi bang tai, noi c6 thung hang 15i dé chira riéng cac

san pham khong dat tiéu chuan.
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8 _8T3=17

TRUE

Run_B73=1
Run_BT Gom=

Phantoal=1 PhanLoai2 =1

Thung_DN Thung_HCM

@

Hinh 2.12 Luu d thuat toan tir line 3 dén két thiic qué trinh

Phantosi X [ ]
ar [1
ces [
webam [21
S I LI L
oo | [ |
cam ]_] » L
Hinh 2.13 Gian d6 thoi gian line 3
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b). Ché d Manual
O ché d6 thu cong, ngudi van hanh c6 thé truc tiép didu khién hé thdng biang céc

nut nhan diéu khién riéng biét:

e Nhin Start BT1 — motor bang tai 1 hoat dong, twong tu khi nhin Stop BT2 thi
motor bang tai 2 dung.

e Nhén Start BT2 — motor bing tai 2 hoat dong, twong tu khi nhan Stop BT2 thi
motor bang tai 2 dung.

e Nhin Start BT3 — motor bang tai 3 hoat dong, twong tu khi nhéan Stop BT3 thi
motor bang tai 3 dung.

e Nhén Start BTG — motor bang tai gom hoat dong, twong tu khi nhan Stop BTG
thi motor bang tai gom dung.

FALS

TRUE

FALSE @

TRUE

un_BTG = Run_BTG =
0 1

Run_8T1=0| |Run_BT1 =1| |Run_B8T2 =0| |Run_BT2 =1| |Run_BT3 =0 Run_BT3=1

Hinh 2.14 Luu d6 thuat toan diéu khién hé thong & ché d6 Manual

Luuy: Trong ché 30 MANUAL, camera quét ma QR s€ bi vo hi¢u hoa, va hé théng
s€ khong phan loai ty dong theo ma QR. Vi¢e diéu hudng hanh ly dugc thyc hién hoan
toan thu cong.

c). Mgt sé hwéng giai phap va can gidi quyét khi co sw co
> Reset hé thong:
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e He¢ thong s& tdi wu viée reset bang cach d6i véi 161 cho timg bang tai thi s& chi
reset tai nhirng bang tai d6 ma khong lam can trd nhitng bang tai con lai hoat dong.
e Diéu nay s& gitp hé thdng giam duoc ning lugng dién tidu thy khi khoi dong lai
va dé dang stra chita ma khong gy anh hudng cho toan bo hé théng dang hoat dong.
> Bang hudng din khi chuyén sang hoat dong & ché do bang tay:

BANG HUONG DAN THU TV
UU TIEN HOAT BDONG

Gioi thiéu
01 Bang hwdng dan nay nham lam rd thi v vu tién hoat dong cla cac

bang tai trong hé thdng phan loai hang hoa. Viéc tuan thi ding thi 1w
gilip dam bao qua rinh van hanh dién ra lién tuc, chinh xac va an toan.
Vé chiing toi

o 2 Chiing t9i 1a nhém k¥ s tw ddng hoa chuyén thiét ké va trién khai cac
hé thong diéu khién thdng minh véi kinh nghiém thuc t€ va tinh than
chuyén nghiép, ching tdi cam k&t mang dén gidi phap hiéu qua, an
todn va dé van hanh cho khéch hang.

O 3 Trinh tw wu tién

Bang tai 3: Uu tién hoat ddng dau tién khi co ki€én hang vao.

Béang tai 2: Chi hoat dong néu bang tai 3 dang khong hoat dong.

Bang tai 1: Buoc kich hoat khi bang tai 1, 2 khdng dang xi¥ ly.

Bang tai gom: Hoat dong ngay sau khi bat ky mot trong ba bang tai

chinh (1, 2. 3) duoc kich hoat dé gom kién hang vé tirng khu vuc cu
thé.

04

Thik ty vu ti€n hoat 6dng cla cac bang tai gilp hé thdng van hanh higu
qua, giam xung &0t va dam bao phan loai chinh xac. Nhan vién can
tudn thi ding hrdng dan éé duy tri hoat déng on dinh va an toan.

Hinh 2.15 Huéng dan hoat dong & ché do bang tay
2.3.3. Phdn logi hanh ly theo ma QR
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Sau khi hanh 1y vuot qua budc kiém tra khéi luong va duoc dua vao hé thong,
Webcam QR thuc hién quét ma.

Dir liéu ma QR duogc gui vé PLC dé xtr 1y, tir d6 kich hoat co cAu phan loai:

e Khi hanh 1y duoc dua dén bang tai gom va dén noi quét ma, CB5 = 1 (cam bién
duogc dat tai noi quét ma), webcam s€ thyc hién léy hinh anh tr ma QR. Bang tai gom
sau d6 dung 2 gidy dé webcam nhan dién ma QR, sau d6 hinh anh nay dugc xur Iy boi
chuong trinh xir Iy anh da duogc 1ap trinh bang ngdn ngir Python va bang tai gom tiép
tuc hoat dong dé hanh 1y dugc dua dén noi can dén.

Webcam quét
ma

Khang thuc hign

Motor_PLI=1 Motor_PL2=1

Hinh 2.16 Luu d thuét toan xir 1y anh
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e NéuDN QR =1 — PLC diéu khién Motor PhanLoail dé gat hanh 1y vao thing
TP. DN.

BT _Gom=1?

FALSE

Motor_PL1 =1

Motor_PL1=D

A 4

/ N
{ K&t thic )

Hinh 2.17 Luu d thuat toan cho qua trinh phan loai hanh 1y noi dén TP. DN

Khi bing tai gom van chuyén kién hanh 1y dén cam bién CBS thi s& ding lai trong
khoang thoi gian 2s dé thuc hién qua trinh doc ma QR. Néu ma d6 c6 2 ki ty dau 1a
“DN” s& kich hoat bién DN_QR 1én 1 va kich hoat Motor PL1 dé gat vao thung TP. DN

25
Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
Huynh Tan Nhan



Thiét ké hé thong bing chuyén phan loai hanh 1y sir dung ma OR

e Néu HCM QR =1 — PLC diéu khién Motor PhanLoai2 dé gat hanh 1y vao
thing TP. H5 Chi Minh.

( Bt ddu )

N

——

PDén Run_HT=1

Q

! TRUE

FALSE

¢

TRUE

FALSE
CB5=17

0

TRUE Y

BT_Gom =0

FALSE
T =25?

FALSE
l)R_Fﬂ'h;i:?:\§>

ol

TRUE |

FALSE

BT_Gom =1 CB_PL2-1?

Motor_PL2 =1

—
Motor_PL2=0

( KEt thdc

Hinh 2.18 Luu d6 thuat toan cho qua trinh phan loai hanh 1y noi dén TP. HCM

Tuong tu véi phan loai cho kién hang di TP. DN, néu 3 ki tu ddu ciia mi 1a “HCM”
thi s& kich hoat bién QR_HCM Ién 1, dong thoi kién hang cham dén CB_PL2 thi dong
co s€ gat vao thung TP. HCM
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e Néu khong nhan dién duoc mia QR — Hé théng duy tri bang tai gom chay thing,
dua hanh 1y vao thung hanh 1y 16i.

N

Bit ddu

-
3. b 4
7 ON_FALSE FALSE
~ an

‘ FALSE

K&t thic

Hinh 2.19 Luu d6 thuat toan cho qua trinh phan loai hanh 1y 15i

Dbi v6i nhing kién hanh 1y 16i, chuwong trinh xir 1y anh s& phan tich nhiing ki tu
dau dé phat hién ma 15i tir d6 kich hoat bién QR_Loi 1én 1 dé kién hanh ly di thang vé
thung chira kién hang 16i.

2.3.4. Lwu dé thudt todn cho khau dau ra

Pau ra cua hé thong bao gom 4 dong co bang tai, trong d6 3 dong co diéu khién
céc bang tai dau vao va 1 dong co diéu khién bang tai phan loai. Ngoai ra, hé théng con
dugc trang bi 2 dong co budc (stepper motor) két hop véi cac co ciu chap hanh dang
can gat, nham thue hién chirc nang phan loai hanh 1y dén dung vi tri theo yéu cau. Cac
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thiét bi nay déng vai tro 13 phan tir cudi trong chudi diéu khién, thuc hién céac thao tac
co hoc dua trén tin hiéu diéu khién PLC.

¢ Dong co budc phan loai thung hang TP. DN

Bit ddu

TRUE o
\ 4

»  OT_Gom =0 J

/ . N FALSE
FALSE -- ~
< T=287 O

< QR_DN~17? J

%

Hinh 2.20 Luu db thuat toan diéu khién dong co budc 1

Khi hé théng hoat dong & ché 36 Auto, kién hang khi sang bang tai gom
(BT_Gom), néu kién hang cham dén cam bién quét cia Webcam (CBS5) thi s& ding lai
2s dé quét ma cia kién hang. Sau khi quét xong bang tai gom (BT _Gom) sé& hoat dong
tiép tuc cho dén khi cham vao cam bién phan loai (CB_PL1), tai day s gat kién hang
vao thung hang.

% Dong co budc phan loai thung hang TP. HCM
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TRUE

BT_Gom =1

Motor_PL2 =1

Motor_PL2=0

Hinh 2.21 Luu db thuat toan diéu khién dong co budc 2

Tuong tu dbi v6i phan loai trén, kién hang khi sang bang tai gom (BT _Gom), néu
kién hang cham dén cam bién quét cia Webcam (CB5) thi s& dirng lai 2s dé quét ma cia
kién hang. Sau khi quét xong bang tai gom (BT Gom) s& hoat dong tiép tuc cho dén khi
cham vao cam bién phan loai (CB_PL2), tai day sé& gat kién hang vao thung hang.
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CHUONG 3: THIET KE PHAN MEM VA LUA CHON THIET BI CHO MO
HINH HE THONG

3.1. M#é phéng mo hinh trén phan mém Solidworks

Trudce khi tién hanh lép dat phén cung cua h¢ théng, nhom thuc hi¢n cong doan
thiét ké k¥ thuat chi tiét, bao gém viéc phac thdo, xac dinh kich thudc va hinh dang cu
thé cua ting bd phan. Cac cau kién sau d6 duoc mo hinh héa va lap rap téng thé trén
phan mém SolidWorks nham dam bao tinh chinh x4c va kha ning twong thich trong qua
trinh trién khai thuc té.

Hinh 3.1 Mt truéc hé théng

Hinh 3.2 Hé thng nhin tir trén cao
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3.2. Lua chon thiét bi cho hé thong
3.2.1. Tinh chon thiét bi cho khau dau vao
% Bang tai:

Co ciu co khi chinh trong hé thong ctia nhom 14 cac bang tai hanh 1y st dung dong
co DC. Hé thdng bao gém 3 bang tai ddu vao dung dé tiép nhan va phan loai hanh ly
theo thong tin ma QR, va 1 bang tai gom c6 nhiém vy tong hop céac kién hanh 1y sau khi
dd dugc phan loai. Cac bang tai nay phdi hop nhip nhang véi hé théng diéu khién dé
dam bao qua trinh luan chuyén, dinh huéng va gom hanh 1y dién ra mét cach chinh xac,

lién tuc va hiéu qua.

Hinh 3.4 Bing tai gom dugc thiét ké trén phan mém Solidwork

% Cam bién quang
Cam bién vat can hong ngoai E3F-DS30P1 14 loai chat lugng tot véi do bén va do

on dinh cao, cam bién st dung anh sang hong ngoai dé xac dinh vat can phia trudc cam
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bién, cam bién phat ra tia hong ngoai v6i dai tan sb chuyén biét cho kha ning chong
nhidu tot ké ca & diéu khién anh sang ngoai troi.

Cam bién vat can hong ngoai E3F-DS30P1A c6 thé chinh khoang cach mong muén
thong qua bién tré trén cam bién, cam bién c6 ngd ra 1a ciu tric Transistor PNP.

Dua trén yéu cau phan loai kién hang bang mi QR, hé thong can cac thiét bi phu
hop dé dam bao tdc do, d6 chinh xac va kha ning mé rong. Céc thiét bi dung nhu sau:

Cam bién hong ngoai PNP E3F-DS30P1: dung dé phat hién cac kién hang tai cac

diém nhu dau vao, trude nhanh phan loai hang.

Hinh 3.5 Cam bién hong ngoai PNP
Bang 3.1 Thong s6 k¥ thuat cam bién quang PNP E3F-DS30P

Thong s6 k¥ thuat
Kich thuéc duong kinh 18mm
bién ap lam viéc 6-36VDC
Loai PNP
Khoang cach phat hién 600-300mm
Diéu chinh khoang cich Bién tro

« Dong co Step 17H4401S
bong co buoc 17HD44018S 1a mdt loai dong co budc cé kich thude 17 va do phan
giai 1,8°. Pay 1a mot dong co budc 2 pha, c6 4 day va sir dung cong nghé Hybrid (két
hop gitra cong ngh¢ tir va cong ngh¢ tur tinh).
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Hinh 3.6 Dong co budc 17HD4401S
Béng 3.2 Thong s6 k¥ thuat dong co budc 17HD4401S

Théng so k¥ thuit
Kich thuée 42 mm x 42 mm
D0 phan giai 1.8 d§/ budce
bién &p dinh murc 28VDC
Dong dinh murc 1,7A
Momen gitr ti da 40Ncm
Duong kinh truc smm
Chu vi truc 15,7 mm

% Dong co bang tai:

Trude khi lya chon dong co cho bang tai, ta phai tinh chon dduwojccoong suét can
thiét dé cap cho dong co cho bang tai dai 50cm, tai t6i da 1kg va thoi gian yéu cau tir
lac hanh 1y dugc can dén lac dén bang tai gom 1a 10 gidy.

e Tinh van toc bang tai:
v=320"_ 6 05m/s
t 10s

e Tinh Iuc kéo cua tai:

Vi khoi lugng toi da ciia tai 1a 1kg (dua trén khdi lwong Loadcell ma nhom da

lya chon), trong Ivc g =9.81m/s?, hé¢ sd masat ©£=0,2.

F=4mg=0,1.1.9,81=0,981N
e Tinh cong suat co hoc can thiét(P):
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P=F.v=0,981.0,05=0,049W
e Tinh tdc d6 yéu cau cua dong co:
Gia su pulley c6 ban kinh 1a 0,05m C =2zr =27.0,005 = 0,0314m.

Bing tai can chay véi van téc 0,05m/s thi sb vong quay.gidy:
v 0,05

N=—=
C 0,0314
RPM =1,59.60 = 96vong / phat

=1,59vong / giay

Tt su tinh toan trén, nhom quyét dinh chon dong co DC SR-65-CN086.

£ ws"

S 0071-‘.5113

M ALY MADE ',‘('_mm

- NO C 212y 1

230 “080

Hinh 3.7 Bong co bang tai SR-65-CN086

Bang 3.3 Thong s6 k¥ thuat dong co biang tai SR-65-CN086

Théng s6 k§y thuit
bi¢n ap dinh muc 24V DC
Loai dong Pong co DC choi than (Brushed DC Motor)
bién ap hoat dong 24V DC

Téc d6 quay khong tai | Khoang 2000-5000 vong/phut (rpm)

Dong dién khong tai 100-300mA

Dong dién toi da 2—4A

Cong suat Khoang 10-30W

3.2.2. Tinh chon thiét bi cho khéu cin hanh ly

3.2.1.1Loadcell:
+« Khai niém:
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Cam bién can nang Loadcell 1a mot thiét bi dung dé do luong luc tdc dong 1€n nod.
N6 duge thiét ké dudi dang mdt thanh det, vdi cac cam bién dan hdi chinh xac dugc gén
vao cac dau cua thanh. Khi mot vat nang duoc dat 1én trén loadcell, n6 tao ra mdt luc
tac dong 1én cac cam bién dan hoi, va cic cam bién nay thay d6i dién tré theo luc tac
dong.
% Chu tao:
+ Excitation

- Excitation

Hinh 3.8 So d6 dau day Loadcell

Gom c6 4 day (2 day ngudn va 2 day tin hiéu):
e Red (E+): ngudn duong
e Black (E- hay GND): nguon am
e Green (S+): tin hi¢u ra duong
e White (S-): tin hi¢u ra am
¢ Nguyén ly hoat dong:

Loadcell hoat dong dua trén nguyén 1y bién d6i luc co hoc thanh tin hiéu dién théng
qua mach cadu Wheatstone. C4u tao loadcell gom 4 dién trd bién dang (strain gauge) bd
tri thanh mot cau dién tré' (Wheatstone bridge).

O trang thai khong tai (khong c6 luc tic dong), ciu can bang nén hi¢u dién thé giira
hai diém S+ va S— xép X1 béng OmV. Khi c6 luc tac dong 1é€n loadcell, cac dién tré R1,
R2, R3, R4 s& bi bién dang, lam mét can béng cau dién. Sy mét can béng nay tao ra mot
dién ap chénh léch nhé (thuong vai mV) giita hai dau S+ va S—.

Dién 4p du ra nay ty 1& tuyén tinh véi luc tac dong, do d6 co thé sir dung dé do
khéi lugng hodc Iyc. Tin hiéu mV nay sau d6 can dugc khuéch dai va chuyén d6i (ADC)
dé PLC xu ly.
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Red

+ Excitation

Green
+ Signal_

Wheantstone
Bridge

Black

v. - Excitation

White

- Signal

Hinh 3.9 So d6 nguyén 1y Loadcell
+«+ Lua chon loadcell

Trong d6 4n ndy, nhom em sir dung cam bién lyc Loadcell 1kg 24Bit
HX711(loadcell) loai 1 kg lam thiét bi do khéi lugng dau vao cho hé théng, nham mo
phong qua trinh kiém tra tai trong hanh 1y.

i

2

Hinh 3.10 Loadcell 1kg 24Bit HX711

3.2.1.2 B§ chuyén doi tin hiéu
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(
| WEIGHT THANSMITTER |
|
Made , JY - 580
Prwer Bupply 24VOC
Outpeet (O-HV /O~ 10V 44 20mA

Hinh 3.11 B6 chuyén dbi tin hiéu Analog

Bang 3.5 Thong sb k¥ thuat bo chuyén doi tin hiéu Analog
Théng s6 ky thuit
Dién 4p hoat dong DC 12-24V
Tin hiéu dau ra Dién ap (0-5V, 0-10V, 1-5V, + 5V) 4-20mA
Tin hiéu dau vao D0 nhay cam bién ImV / V/ 2 mV/V
D6 4m hoat dong 10% RH-90% RH (khong ngung tu)

D4y 14 hinh anh khi nhom dau diy xong:

Hinh 3.12 Hinh anh ddu day bd chuyén dbi tin hiéu

3.2.3. Khau nhan dién ma QR
3.2.2.1Téng quan QR Code
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a. Khdi niém QR Code

QR Code (md QR) 1a viét tit ciia Quick response code (Tam dich: Ma phan hdi
nhanh), hodc ¢ thé goi 1a M3 vach ma tran (Matrix-barcode) hay M4 vach 2 chiéu (2D).
bay la mot dang thong tin dugc ma hoa dé hién thi sao cho may co thé doc duoc. QR
Code xuit hién 1an dau tién vao nim 1994, dugc tao ra boi Denso Wave (cdng ty con
ctia Toyota). QR Code cho phép quét va doc mi nhanh hon bang cac thiét bi nhu may
doc ma vach hodc dién thoai c6 camera vo1 irng dung cho phép quét ma, vo cung tié€n
loi cho ngudi ding. - Ciu tao: Gom nhiéu hinh vuéng mau den véi nén tring dugc sip
xép trong mot lojéi hinh vudng, trong d6 mot s6 6 dung dé cam bién hinh anh dinh vi (3
6 vuong 16m & 3 goc), con lai chira thong tin dinh dang, phién ban, dit liéu va ma stra 16i

(ECC — phuong phép phat hién va sira 16i xay ra khi truyén di liéu).

Hinh 3.13 Vi du vé QR Code
Trong do:

e Hoa van dinh vi (Finder pattern): Cac hoa van dinh vi nam & 3 gb6c cua ma QR.
Muc dich ctia ching 1a biéu thi huéng cho ma, gitp camera c6 thé xac dinh dugc pham
vi mi cling nhu doc thong tin ngay trong trudng hop ma bi bién dang.

e Thong tin dinh dang (Format Information): C4c miu dinh dang c6 chirc ning sira
16i, quyét dinh murc d9 sira 161 cia ma QR. Dé giup cho viée can bang giita cac 6 den va
trang trén ma, chirc nang Mask duoc thiét 1ap. Dya vao 8 loai nguyén tic, cac thong tin
lru trén m3 QR van dam bao sy toan ven cling nhu mau sic cta cac 6 den trang dé bao
dam su can bang.

e Vung dir liéu (Data): Chtra nhirng dir li¢u thuc té.

e MO0O-dun (Module): Cac 6 den ma QR chira cac doan ma nhi phan va mang gia tri

14 1, cac 6 trang c6 gia tri 14 0. Tap hop cac 6 chinh 13 cac thong tin luu trit vao mi QR.
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e Ky hiéu cin chinh (Alignment pattern): Gitup dinh hojdng ma QR, c6 thé giai ma

tir moi géc d6. Ngay ca khi mi dang nguoc hodc & mot goc khac, may van co thé doc

dugc ma mot cach de dang.

e Thong tin phién ban (Version pattern): Chi dinh phién ban cua ma QR, dugc xac

dinh boi sb lugng mo-dun.

e Ving yén tinh (Quiet zone): Pay la khong gian tréng xung quanh mé, cho phép

bd doc ma phan biét ma QR véi méi trudng xung quanh. - Pic diém: Cung 13 ma vach

nhung QR Code lai 1 phién ban cai tién cia ma vach truyén thong. Ma vach truyén

théng la mdt day cac vach dugc xép lién ké nhau, chi chira duoc ti da 20 ky tu s, trong
khi d6 thi ma QR c6 kha ning chira t6i da 7.089 ky tr s6 va 4.296 ky tu chir sb.
b. So sanh QR Code va BarCode

Bang 3.6 Bang so sanh ma QR va Barcode

Tiéu chi

Barcode

QR Code

Toc dd doc

Nhanh nhung dé 16i néu

Rat nhanh, c6 thé doc tir nhiéu goc

PLC/HMI/SCADA

nén PLC can tra bang ma

in Iéch do
Hudng doc Phai ding hudng (thudng | Co thé doc tir moi hudng
la ngang)
Dung lugng dix ~20 ky tu (chi chua ID Lén dén hang ngan ky tu (thoi
lidu don gian) gian, dich dén,...)
Kha ning tich hgp | Gii han — chi chira ma so | Truyén truc tiép thong tin dang

chudi nén dé tich hgp PLC

Tinh mé rong

Gan nhu khong ¢6

Tich hop cloud, web, bao céo,...

Chia sé va truy

xuat thong tin

Kho khéan

C6 thé ma hoa URL, dir liéu chi
tiét dé truy cap nhanh tir dién

thoai.

béng dién thoai

chuyén dung

Tich hop voi App | Han ché: phai giai ma Pho bién: hau hét cac app quan ly
di dong theo cau trac don gian dé dung ma QR
Kha nang quét Kha kén: can phan mém | D& dang: camera dién thoai + app

QR mac dinh

Trong qua trinh vao bang tai dé thyc hién qua trinh quét thi kién hang khong thé di

chuyén dung véi liic dit ban dau ma co thé di chuyén léch di. Do d6 qué trinh quét bang

Barcode s& xdy ra rat nhiéu chudng ngai. Pbi véi QR Code thi c¢6 thé quét dugce dudi

bat ky hudng nao nén QR Code 1a giai phap t6i wu trong du 4n nay.
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3.2.2.2 Luwa chon thiét bi quét mi OR

Trong hé théng, nhém em lya chon st dung Webcam Rapoo 1080p Full HD dé
thue hién viéc quét ma QR. Thiét bi nay c6 kha ning thu hinh anh sic nét, gitp camera
dé dang nhan dién va doc chinh x4c ma QR duoc dan trén hanh ly. Hinh anh thu duoc
tir webcam sé& dugc xir Iy bang phan mém viét bang Python, giai mi cc thong tin can
thiét nhu ma chuyén bay, diém dén, sb hiéu hanh 1y, ... Sau do, dit liéu nay s& duoc
truyén t&i PLC dé tiép tuc qua trinh diéu khién va phén loai hanh 1y mot cach chinh xé4c

va tr dong.

Hinh 3.14 Webcam Rapoo 1080 Full HD

3.2.2.3 Ldp trinh nhdn dién ma QR:

Qua trinh nhan dién ma QR sé thyc hién béng Webcam dé quét, sau do6 dugce xu ly
thong qua thuat toan Python dé kich hoat cic bién trong chwong trinh TIA Portal. Ma
QR s& duogc tao ra voi cAu tric 15 ki tu bat ky, tuy nhién dé thuc hién ding vo1 thuat
toan thi s& co mot so thay doi cu thé 13 2 hodc 3 chir cai dau tién s& quyét dinh noi dén

cho kién hang va 12 hodc 13 ki tu tiép theo s& ngau nhién. Cu thé nhu sau:

e “DN” + 13 ki tu ngau nhién: kich hoat cho kién hang dén thung TP. Pa Nang.
e “HCM” + 12 ki ty ngau nhién: kich hoat cho kién hang dén thung TP. H6 Chi
Minh

e Vi cac truong hop khac thi hé théng sé mic dinh d6 1a ma 10i.
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Hinh 3.15 Quét md QR Code

Nhu hinh &nh Webcam ghi nhan va xt ly duoc, ta théy dir liéu quét duogc la
“DNABCDEFABCDEFA” phu hop voi diéu kién dé gat vao thung TP. Pa Ning
3.2.4. Khau xi ly trung tam:
3.2.3.1 Khdi ni¢gm vé PLC:

PLC (Programmable Logic Controller) 1a mot thiét bj diéu khién tu dong duoc lap
trinh dé giam sat va diéu khién cac qué trinh may moc trong cong nghiép. PLC c6 kha
ning nhan tin hiéu tir cdm bién, xtr 1y theo chuwong trinh da 1ap sin, sau d6 dwa ra tin
hiéu diéu khién cho céc thiét bi dau ra nhu dong co, van, den, v.v. Vo1 d0 tin cdy cao,
dé 1ap trinh va thay ddi, PLC duoc st dung rong rai trong cac h¢ théng diéu khién tu

dong.
a. Lwa chon PLC

O khdi xir Iy trung tAm, PLC Siemens dong vai trd nhu “bo ndo” ctia toan hé théng,
noi tiép nhén dit liéu dau vao tir cac cam bién, camera xir 1y &nh va tin hiéu ma QR. PLC
s& xur 1y, phan tich thong tin va dwa ra cac quyét dinh diéu khién phu hop cho céac co cdu
chép hanh nhu dong co bang tai, relay hay thiét bi canh bao. Chinh vi vay, viéc lya chon
PLC S7-1200 la yéu t6 then chét, dam bao hé thong van hanh 6n dinh, chinh xac va dap
g tt yéu cau diéu khién trong méi truong thuc té.

Trude khi lira chon PLC phu hop cho hé théng, viéc dau tién can thyuc hién so sanh
cac dong PLC, sau d6 1ap bang phan tich kénh tin hiéu (I/O mapping). Bang nay giup
xéc dinh chinh xac sb luong tin hiéu ddu vao (Input) va dau ra (Output) ma hé théng can
xtt y. Py 14 co s& quan trong dé lya chon PLC c6 sb luong cong I/O phu hop, dam bao
dap ung day du yéu cau diéu khién cua hé thong ma khong gay lang phi tai nguyén phan
cung.

Bang 3.7 So sanh giira cac dong PLC Siemens S7
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Tiéu chi S7-300 S7-1200 S7-1500
Ung dung Cong nghiép vira | May nhd, hé Hé thong 16n,
va nho théng diéu khién | diéu khién phtrc

vura tap.

Ngon ngit 1ap trinh | STEP 7 Classic | TIA Portal TIA Portal

Tich hop Khéng co Co san Giao dién

Webserver HTMLS5

Gia thanh Trung binh Ré Cao

1/O Khong cé Co san I/O Khong cé

Sau khi nghién ctru cac dong PLC S7-300, S7-1200 va S7-1500, nhom nhén thay
rang PLC S7-1200 c6 thé dap ng day du cac yéu cau chirc ning cta hé théng trong
khuon kho do an, dong thoi c6 muc gia hop 1y. Do d6, nhém quyét dinh lua chon PLC
S7-1200 lam bd diéu khién trung tdm cho hé thong.

Bang 3.8 Bang phan kénh dau vao cho hé théng

INPUT
STT Tag Dia chi Ghi chu
1 | Switch/Auto 10.0 Can gat switch(trang thai ctia hé thong) ¢ ché do
Auto
2 | Switch/Man 10.1 Can gat switch(trang thai ctia hé thong) ¢ ché do
Manual
3 Start 10.2 | Nut khoi dong hé thong
4 Stop 10.3 | Nat ding hé thong
5 EStop 10.4 | Nut ding khan cap hé thong khi 16
6 Reset 10.5 Nut Reset 16i
7 CB1 10.6 | Cam bién bang tai dau vao 1
8 CB2 10.7 | Cam bién bang tai dau vao 2
9 CB3 11.0 | Cam bién bing tai dau vao 3
10 CB4 11.1 Cam bién 4
11 CB5 11.2 Cam bién 5

Béng 3.9 Bang phan kénh dau ra cua hé thong
OUTPUT
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STT Tag Dia chi Ghi chu
1 L.Run Q0.0 | Pén bao hé thong dang hoat dong
2 L.Stop Q0.1 | Pén bao hé thong dang dirng
3 Pulse.Gat Q0.2 | Xung ctia dong co gat hanh 1y vao
4 Direction.Gat Q0.3 | Hudng cua dong co gat hanh ly vao
5 Pulse.PL1 Q0.4 | Xung cua dong co phan loai 1
6 Direction.PL1 Q0.5 | Huong cua dong co phan loai 1
7 Pulse.PL2 Q0.6 | Xung cua dong co phan loai 2
8 Direction.PL2 Q0.7 | Hudng cua dong co phan loai 2
9 DC1 Q8.0 | Pong co bing tai dau vao 1
10 DC2 Q8.1 | Pong co bang tai dau vao 2
11 DC3 Q8.2 | Pong co bang tai dau vao 3
12 DCG Q8.3 | bong co bang tai gom
13 L.Reset Q8.3 | bén Reset

Sau khi hoan tat bang phan tich phan kénh I/O nham xéc dinh s6 lugng va loai tin
hiéu s6 can xur 1y, nhom tién hanh Iya chon phan cimg diéu khién phu hop véi yéu cau
hé théng. Cin cir vao tong sb luong tin hiéu vao/ra ciing nhu dic tinh tai va dién ap diéu
khién, nhom lya chon CPU PLC S7-1200 loai 1214 DC/DC/DC két hop v61 module mé
rong s6 8DI/8DQ (DC 24V) nham dam bao kha ning xir 1y tin hiéu va diéu khién cac

thiét bi chap hanh mot cach on dinh va hiéu qua.

Hinh 3.19 CPU S7-1200 1214C DC/DC/DC
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Bang 3.10 Thong s6 k¥ thut cia CPU S7-1200 1214C DC/DC/DC

Dién ap cung cap | Nguon cap chinh (DC): 24V DC +20%

S chan: 14

Dau vao s6 Dién ap dau vao 24VDC

bién ap tdi thiéu chfip nhan duogc: 15VDC

bién ap dau vao toi da chép nhan duoc: 30VDC

S6 chan: 10

Pau ra s6 Dién ap dau ra: 24VDC

Dong tai ra toi da: 0.5A mdi dau ra, tong cong khong vuot qua 4A cho
tat ca cac dau ra.

Giao tiép 1 cong Ethernet tich hop dé két ndi voi mang hodc cac thiét bi ngoai vi.

1 cong RS485 tich hop dé két noi véi cac thiét bi ngoai vi.

BO nhé B6 nhé chuong trinh: 75 KB

B0 nh¢ dir licu: 100 KB

b. Module mo rong:

Nhu phan tich tir bang phan kénh I/O, sé luong 10 dau ra sé (DO) trén PLC la
khong du dé diéu khién toan bo cac thiét bi chp hanh trong hé thong. Dya vao s6 lugng
dau ra can thiét ciing nhu dic diém ngudn cap (DC) cho cac thiét bi, nhom da quyét dinh
lga chon module m¢ rong 8DI/8DO loai DC/DC. Vigce sit dung module mé rong khong
chi ¢am bao du sd lugng kénh diéu khién ma con gitup hé thong linh hoat hon trong qué

trinh m& rong hodc thay doi thiét bi sau nay.

Hinh 3.20 Module mé rong SM 1223 DC/DC 223-1BH32-0XB0

Bang 3.11 Thong s6 k§ thuat caa SM 1223 DC/DC 223-1BH32-0XB0
Théng s6 ky thuit
| Pién 4p dinh mirc: 24 VDC
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Nguédn cung cdp | Gidi han cho phép: 20.4VDC dén 28.8VDC
Dong tiéu thu: toi da 145mA

S6 chan: 8

Ngd vao sb Dién ap dau vao: 24 VDC

Dong dién toi da cho mdi ngd vao: 4mA

S6 chan: 8

Ngb ra s6 Dién ap dau ra: 24 VDC

Dong tai t6i da cho mdi ngd ra:0.5A

3.2.5. Luwa chon cdc thiét bj khdc
% Mang dién:

Miéng dién (hay méang di day) 1a bo phan dung dé ludn va sap xép day dan trong tu
dién mdt cach gon gang va an toan. Nho ¢6 mang dién, viéc két ndi gifra cac thiét bi nhu
PLC, relay, aptomat, ... tré nén d& dang hon, han ché tinh trang réi day va dam bao tinh
tham my cho toan b hé théng tu dién. Ngoai ra, mang dién con gilp viéc kiém tra, bao
tri va thay thé ddy din tré' nén nhanh chéng va hiéu qua hon.

-~
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-
-
-
-
e
b |
-
ﬂ
-
-
-
U

N2 Vaaiia

Hinh 3.21 Mang dién

« Thanh ray:
Thanh ray dung dé lap dit va c¢6 dinh céc thiét bi dién nhu aptomat, PLC, module
mo rong, relay nhiét, ro-le trung gian, ... Viéc gén thiét bi 1én thanh ray giup b6 tri hé

théng mot cach gon gang, dé dang béo tri, thay thé va dam bao an toan trong qua trinh
van hanh.
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Hinh 3.22 Thanh ray

¢ Relay trung gian
Relay trung gian CNAOM HHS52P (MY2NJ) 24VDC dugc st dung trong tu dién
ctia hé théng véi vai trd 1am cau nbi gitra mach diéu khién va mach cong suat. Relay nay
gitip khuéch dai tin hiéu diéu khién tir PLC, cho phép diéu khién cac thiét bi cong suit
16n nhu dong co biang tai mot cach gian tiép. Pong thoi, relay con dam nhiém chirc ning
cach ly dién giira PLC va cac co cdu chap hanh, dam bao an toan va bao vé thiét bj diéu
khién trude cac su ¢b dién tir mach tai.

Hinh 3.23 Relay trung gian

Bang 3.12 Thong s6 k¥ thuét cta relay nhiét

Thong sb k§y thuat
Loai Relay Relay trung gian (2 tiép diém chuyén d6i-DPDT)
Dién 4p cudn hit(cudn coil) | 24VDC- dung nguodn 24V dé kich hoat
Dong dién chiu tai Thuong khoang 5A tai 250VAC hoac 30VDC
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| Chan cam | 8 chan, dé loai PVFO8A hoic twong dwong

 Driver TB6600

Driver Step Motor TB6600 1a mot loai bo diéu khién dong co budc str dung cong
nghé PWM (Pulse Width Modulation) dé diéu khién chinh x4c va manh mé cac dong co
bude. N6 duge st dung phd bién trong cac tng dung may CNC, may in 3D va céc hé
thng diéu khién dong co khac.

Driver Step Motor TB6600 c6 kha ning diéu khién cac loai dong co budc 2 pha va
4 pha véi dong dién t6i da 1én dén 4.5A. N6 cung cip kha ning kiém soat chinh xac
vong quay va hudng quay cua dong co budc thong qua tin hiéu dau vao tir mot ngudn

diéu khién nhu Arduino hodc mach diéu khién khac.

Hinh 3.24 Driver TB6600
Bang 3.13 Thong s6 k¥ thuat ctia Driver TB6600

Théng s6 ky thuit
Dong dién dau vao 0-5.0A
Dong ra 0.5-4.0A
Vi budc 1,2/A, 2/B,4,8,16,32
Nhiét 4o -10 dén 45°C.
Trong lugng 0,2kg
Kich thudc 96x56x33mm.

% Tinh toan cong suét tidu thu cia cac thiét bi trong hé thong:

Béang 3.4 Dong dién tiéu thy cta cac thiét bi

STT Thiét bi dién Nguon cap | Tong dong dién tiéu thu
1 PLC S7-1200 24VDC 500mA
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2 Cam bién tiém can 24VDC 30mA
3 Nut nhan/Dén bao 24VDC 20mA
4 Relay trung gian 24VDC 30mA
5 Driver 3 dong budc budce 24VDC 3,6A
Tong 4,18A

% Ngudn cap cho h¢ thong
Cac thiét bi trong hé théng sir dung ngudn 100-240 V AC, 24 V DC dé hoat dong,
tuy nhién dién str dung 1a dién ludi 220VAC. Do PLC, , dong co bang tai,dong co budc,
nut nhan, dén tin hiéu str dung trong hé thong déu 1a 24VDC, dong thoi biét duge tong
dong dién tiéu thu ciia hé thong, nén nhém st dung ngudn to ong, mot ngudn 24VDC
10A cap cho hé thong hoat dong.

Hinh 3.25 Ngudn tb ong
Bang 3.14 Thong s6 k¥ thuit ngudn t6 ong
Thong s6 ky thuit
Nguodn cap 110-240VAC

Nguodn ra 24\

Dong ra 10A
Cong suat toi da 240W

s Aptomat:
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Pé co thé tu dong cat dién khi su ¢d qua tri, ngén mach, cling nhu bao vé an toan
cho nguoi va thiét bi. Dua vao tong dong tiéu thu cia hé thong, nhém st dung MCB
lam thiét bi dong cat. Vi hé thong nay, nhom sir dung MCB CNAOM DZ47-63 10A.

e

Hinh 3.26 Aptomat
Bang 3.15 Thong s6 k¥ thuat cia Aptomat
, Théng s6 ky thuit
S6 pha 2
Dong dién dinh muc 10A
Dién 4p dinh muc 230VAC
Cong suit ngat mach dinh mtc 1, (KA) 6 KA

Chuong 3 nhom da thiét ké dugc hé thdng bang tai, tir d6 nhoém sé& tién hanh lap
dit phan ctng, chuong tiép theo s& thiét ké cac giao dién nguoi dung va cac giao dién

diéu khién giam sat hé thong

49
Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
Huynh Tan Nhan



Thiét ké hé thong bing chuyén phan loai hanh 1y sir dung ma OR

CHUONG 4: THIET KE GIAO DIEN NGUOI DUNG VA PIEU KHIEN GIAM
SAT

4.1 Thiét ké giao dién nguoi dung:
Biang phin mém l4p trinh Visual Studio Code, nhém di tao ra 1 trang web dit vé
va xuat ma QR cho ngudi dung, tir d6 nguoi dung c6 thé dan va in ma d6 dé qua trinh

phan loai hanh 1y duoc dién ra nhanh chéng.

jme to explore

e world

HO CHI MINH CITY

LS R
SRV
=y

Time o Travel
Holiday Scason in DaNang

INGLAND
PhReD

'Hﬁ'Nm TR‘WE
XF'PH' The Werders

Ha N&i a4 Nang He Chi Minh
Midn Bic Mién Trung Midty Nam

Hinh 4.1 Giao dién trang dat vé

Giao dién dugc thiét ké nham hd tro nguoi dung dat vé mdt cach nhanh chong,
chinh x4c. Cac hinh anh con tao cam giac himg tha kham pha, hiéu biét thém thong tin
ting noi dén. Tuy vao timg noi dén s& xuét hién nhitng dia diém ndi tiéng ctia n6 dé giao

dién trd nén tryc quan, mang tinh nhan dién cao va giam sai s6t khi chon diém dén.
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3 D4t Vé Tai Nha

Wui King dign théng tin 32 a3t vé
Ho va tén

Hg -}'é nvan A

Chon ngay bay

mm,/ddfyyyy B

Chon khung gid bay

08:00 11:00 14:00 17:00

Noi di

Ha Noi

Moi dén

H& Chi Minh
Chon loai wé

Economy Saver Business
1.000.000 d 2.500.000 4

Email lién hé

example@gmail.com

54 dién thoai

0912345678

# YAC NHAN DAT VE

Hinh 4.2 MAu dién thong tin dat vé tai nha

Sau khi dat vé, hé thong s& gtri cho ngudi dung 1 ma gdm cac chit cai va chit so,

nguodi dung s€ dung ma nay dé nhap vao lac chekin dé dugc nhan ma QR dé dan vao

hanh 1.
- Ma dat vé cua ban
Vui I3ng t3i m3 ndy d sif dung khi check-in tai sin bay.
M3 gt vé
M25GMA050M ITRFE
Hinh 4.3 M3 duoc xuét ra khi dit vé thanh cong
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D4y 1a man hinh checkin tr dong, hé théng s& xuit ra ma QR phu hop vé6i noi dén

# ¥AC MINH THONG TIN

Sa do ghé

1 2 3 4 3 b 7 8 9 10

A a1 az Lt} n A5 13 ay AR A &a10

B B1 B2 B3 B4 BS B& BT BB B9 B0

C 1 2 €3 c4 5 [ [+ ca =] (1]

D m D2 D3 D4 D5 D& o7 D& D3 D10
E E1 E2 E3 E4 ES E6 ET [ £:] L] E10
F F1 F2 F3 F4 F5 F& FT Fa 2] Fid

G @ G2 Gl G4 G5 GE Gaf GE ] &10

H H2 H3 H4 HE HE HT HE H3 H10

| n 12 [E] 14 15 1] 7 ] -] no

] n 2 13 14 15 & T g 19 no
M3 dat vé

BPWKADEZYSWNESG

# XAC NHAN MA

Hinh 4.4 MAu dién thong tin checkin

Tiép theo, hanh khach tién hanh in ma QR va dan vao hanh 1y dé duua vao cac

bang tai ddu vao. Sau cac budc nay thi hé thong bao cehkin thanh cong.

. ql__'_ # LY -~
&= Check-in Thanh Céng!
Cam on ban d3 hoan t5t check-in. Vui 16ng sr dung ma QR
trén hanh Iy cla ban.

Hinh 4.5 Hinh anh checkin thanh cong

4.2 Thiét ké man hinh giam sat
4.2.1 Man hinh gidm sdit hé thong
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Trong qué trinh hé théng hoat dong s& dugc gidm sat bdi mot man hinh trung tam,
tai day s& quan sat toan bo bao gdm dir liéu, canh béo, camera giam sat tong, qua trinh
hoat dong nhu hinh 4.6

DAl NOC DA NANG CAPSTONE PROJECT BUNE: T NLASMG S MM THANN g
{ \
TRUONE DAl HOC BACH KHOA DO AN TOT NGHIEP DA DGy SO NOHEP: Ol LS BT COONL %’

e | = |
Javr_g”gﬂ
o

[THENG KE & AN BAT HE THONG |

SuAs SAT SO UMD WAL

iy S it Iy b

MG G OedN HANG DITU KIIEN RANG TAY rOwy,
£ 63 £ —
m m BUAN SAT WD LIrONG -
e - kit

m n [ o | ° ° B g b 1y O o
'

DO WA O

Hinh 4.6 Man hinh giam sat hé thong

V6i man hinh nay, céc thiét bi s& hoat dong theo nhu nhiing gi dang dién ra bang
cach hién thi mau cho timg thiét bi. C6 thé liét ké nhu mau xanh 13 thiét bi dang hoat
dong, mau xam la dang ding va mau vang 1a dang 1.

Bang diéu khién 14 noi diéu khién cac nit nhin hoat dong nhu “Bét dau”, “Dung”,
“Reset” va “Ding khan cap” twong tmg voi dén sang 1én.

Khi chuyén sang ché d6 bing tay, cac nut nhin s& thuc hién diéu khién cc bang
tai twong tng theo mong mudn ctia ngudi didu khién.

Dic biét, voi bang “Thdng ké & quan sat hé théng” ta s& quan sat dugc sd luong
thung hang cho ting dia diém. Vi mdi thung hang s& duoc quy dinh 13 da néu dat da
s6 luong kién hang nhat dinh dé vira da cho timg thung hodc dat du khéi luong dé van
chuyén. Thuc t&, mdi chuyén bay sé& c6 sb luong kién hang nhét dinh va s& c6 xe van
chuyén dua 18n tau bay, khi xe vin chuyén day sé tién hanh van chuyén cho dén khi hét
kién hang. Vi du 4n nay, chung em s& mé phong theo sé lwong kién hang dé quan sat
va néu dat du 5 kién hang thi thung hang s& dugc tinh 1a 1.

Ngoai ra, con c6 thé giam sat khéi luong ctia kién hang dat 1én ban can véi “Dung”
1a kién hang du khéi lwong va “Sai” 1a hién hang qua khéi lugng. S6 luong hang vao/ra,
hang c6 ma 18i, ma hop 1¢ dé dang quan sat va diéu chinh hop 1y bang mot s6 biéu thirc
duoc gan vao nhu:

Tong kién hanh ly vao = Kién hang BT1 + BT2 + BT3 (*)
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Téng kién hanh ly ra = Kién hang TP.Da Nang + Kién hang TP.H0 Chi Minh +
Kién hang ma 1bi (**)
S6 lwgng hanh ly thit lac = Tong kién hanh ly ra — Tong kién hanh ly vao
()

Nguoi giam sat c¢6 thé reset 18i ndy bang cach nhan nat “Reset” dé sd luong kién
hang vao vé 0.
4.2.2 Man hinh qudn ly dir li¢u

Hinh 4.7 Man hinh quan ly dit li¢u
Man hinh ndy 14 noi tra ctru va quan 1y cac ma QR kién hang dua vao va céc 16i
xay ra. Dbi v6i biéu dd quan sat tong lugng hang, ta s& dé dang thay duoc s6 lwong kién
hang ra theo ting khu vic nhu TP. Pa Ning va TP. H6 Chi Minh. Cac dir liéu dugc
trinh bay dudi dang biéu dd cot va dur liéu truyén theo thoi gian thuc.

Biéu d9 quan sat tong lugng kién hang theo thdi gian thic

Bia Aém

Hinh 4.8 Biéu do quan sat tong kién hang theo thoi gian thuc

Dy 4n ndy chiing em s& tién hanh mo phong trén 2 diém dén cu thé 1a Pa Nang va

TP. HCM, nhung ciing c6 thé phét trién thém nhiéu dia diém tiy theo yéu cau.
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Tiép theo, bang dit liéu quan sat thoi gian quét, ndi dung ciia ma QR va noi dén
cia mi d6, vi du nhu ma “DNABCDEFABCDEFA” va diém dén 1a “Da Nang City”.
Ngoai ra, dé phuc vu cho viéc truy xuét dit liéu cho qua khir ta con c6 thé tra ctru theo
ngay gio cu thé bang viéc chon thoi gian cu thé.

BANG QUAN SAT DU LIEU

Noi dén

2025-06-16 00 35 14 HNABCDEFABCDQQQ HaNot Capita

2025-06-16 01-11:22 DNABCDEFABCDEFA Da Nang City

2025.06-16 01 1506 ONABCDEFABCDEFA Da Nang City v
Hinh 4.9 Bang quan sat dt liéu

BANG TRA CUU HOAT BONG

T
|mm!dd!y)ryy ——rem - D|
Bén:
|mm!ddf’yyyy e ﬂ|

Hinh 4.10 Bang tra ctru thoi gian hoat dong
Sau khi tim kiém, v6i viéc nhan vao “Bao cdo” thi toan bo dit li¢u theo thoi gian
tra ctru s& dugc tong hop vao file Excel va ty dong tai vé may. Cu thé ndi dung Excel

nhu sau:

A " o v s '
¢ weseae Cong ty TNHH M&t Thanh Vién
b D1a o: Dty Au O, phueng Hés Xhinh Bhe, qudes (dn Omiu, 17,04 Ning
Hotline: + 0535 373 47

BAO CAO DU LIEU
iy i DAy Thir b J6/06/2005 22.63:42
s Thixi ghan MG s 00 Novi G Ghi chal

J023-08-18 110973 | WCMARCDABCDEFGH | NaChivinh City

J025-06- 16 1720924 | MCMABCOABCDEFGH |HoChiinh City

005-05-18 L1001 | DNADCOEFABCOEFA DO Nang Coy
2025-00-12 11007 | UNABCDEFABCOEFA D Neng City
J005.06-16 1N1005 | DNABCDEFABCDEFA 03 Mang City

3 250818 102284 NA N
1 2025-06-16 17:22:46 | DNABCDEFABCOEFA | Oa Nang City
o | Mos.0etezsAY | A | NA
023-08- 12 A T:22A% ONARCDETADCDET A D Nang Ty
’ 2025-06-18 L1 2659 /A WA
| 20050516 L2701 | DNABCOEFABCOEFA | D Nang Chty
W23-08-18 I35 NA Na
2025.06- 16 1713356 | DNABCOEFABCOEFA | Da Nang City
Téng cdng:
[T VTS S— | N—
n Gam diéc Triromg ca Npwrint n bidu
1KY gni a8 ko 2én) (X5, @i 18 ho tie) X%, M 1520 1)

Hinh 4.11 Béo cao dir liéu trén Excel
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Viéc quan sat va tra ctru 10i cling dién ra twong tu nhu trén, bang dit liéu s& cho
thiy thoi gian, ndi dung va trang thai cta 18i. S& c6 2 trang thai ndi bat cua 15i:
e “Dang 16i”: biéu thi trang thai dang 15i.

e “Done”: biéu thi trang thai 16i da duoc khic phuc.

BANG QUAN SAT CANH BAO LOI

Théi gian ID canh bao Trang thai Noi dung canh bao
2025.06-15 120203 Done Kién hang dang bj va cham
2025-06-15 120203 ‘ Done Khong thé quét duoc md QR
2025-06-15 12:02:03 . Done Kién hang qua khdi lugng Hiéu chuén

202506-15 1154 09 2 Done Khéng thé quét duoc mé QR

2025-06-15 11 53:59 , Bang 16i Khong thé quét duoc mé QR

20250615 11 5355 Done Keéin hang qua khdi luong téu chuén
2025.06-15 11 53 45 . Dang 16i Kién hang qué khol luromg Hiéu chudn
2025-06-15 11 36 54 Done Kién hang dang bl va cham

2025-06-15 113654 2 Done Khéng thé quét duoc md QR

Hinh 4.12 Bang quan st canh bao 13i

Canh bao s€ c¢6 3 ndi dung chinh la:
e Kién hang dang bi va cham
e Khong thé quét dugc ma QR
e Kién hang qua khdi lugng tiéu chuan

Déi v6i 16i 2 va 16i 3 thi hé thong sé& tu dong reset 18i sau mdi 10s, nhung 15i 1 thi
nguoc lai, ddy 13 16i nguy hiém vi c6 thé gay un tic kién hang tai mdi noi giao nhau gitta
hai bang tai. Do d6, dé ngét 16i ndy can phai nhan nit “Reset” dé bing tai 16i méi c6 thé
hoat dong lai dugc.

Diém ning cao cta hé théng 1a c6 thé phat hién duoc vi tri xay ra 161 bang cach
quan sat & nhimg cam bién giao hai bang tai. Cu thé trong dir 4n nay, ching em s& mo
phong 181 ¢ noi giao nhau giita bing tai 2 va bang tai gom. Khi mot kién hang bat ky bi
mic ket va duy tri viéc d6 trong 5s s& kich hoat 151 “Kién hang dang bi va cham”. Ngay
1ap tirc, bang tai d6 hién thi trang thai 16i (bing tai mau vang) va ding hoat dong cia
bang tai, yéu cau can giai quyét va nhan nat Reset dé co thé hoat dong lai.

Tuong tu v&i bang quan sat dir liéu, ngudi gidm sat cling c6 thé tra ctru thoi gian
16i nhét dinh, thdy dugc 18i dang hién hanh va tim hudng giai quyét phii hop nhat. Nhiing
dir lidu nay s& 1a nhitng kinh nghiém quy bau dé nhitng nguoi giam sat sau nhanh chong
bat kip v6i hé thong.
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BANG TRA cUU LOI
TiF
l@6/15/2025 11:11 an O]

Bién
|@6/16/2025 @2:09 AM (|

Hinh 4.13 Béng tra ctru 16

Day 1a man hinh quan trong trong vi€c quan sat va luu gitr dir 1iu cua toan hé
thong.
Ngoai ra, cac 16i ctia hé thong con duge giri vé gmail clia nguoi van hanh va giam

sat dé bao dam xur 1y 16i nhanh nhat c6 thé dé hé théng van hanh mét cach tron tru nhat.

< B @
Canh bao tu he thong Web SCADA

quocvlet.15092002

v

quocviet. 15092002

v

1 bao: Khong Y wét dJude ma QR

4 Lnhan md

Hinh 4.14 Li hé thng dugc guri vé gmail
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4.2.3 Man hinh qudn ly

CAMERA GIAM SAT HE THONG

Hinh 4.15 Man hinh quan ly
Hién nay, qua trinh bao tri dién ra chi 2 lan trong 1 nim va khong thé dam bao tat
ca cac thiét bi déu hoat dong tdt cho dén dot bao tri. Do do, tuy vao dong co va moi
truong 1am viée, viée tinh toan va quan sat sb lan hoat dong cuia bang tai s& giup viéc
bao dudng thiét bi dién ra c6 ké hoach. Tinh toan so bd hoat dong trong 1 thang cua céc

dong co nhu sau:

Hinh 4.16 Bang thong ké hoat dong bang tai
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Vi du, mdi ngay s& c6 5 chuyén bay va mdi chuyén bay c6 20 ghé, nhu vy s& cd
t61 da 100 luot khach check-in mbi ngay. Pong nghia véi viée t6i da mdi bing tai dau
vao s& hoat dong t6i da 100 lan mdi ngdy, twong dwong véi 3000 1an mdi thang. Nhu
vay vi¢c bao tri thiét bi s& dién ra trong khoang thiét bi hoat dong tir 2900 trd 1€n. Viéc
nay s& gop phan dam bao bao tri ding lac va duy tri tudi tho cua thiét bj nhiéu hon.

S€ c6 mdt thong bao xuét hién dé canh bao viée qua s6 1an hoat dong. Pé tit canh
b4o nay, ta can bao tri cho déng co va reset s6 1an hoat dong vé 0

% Man hinh quan sat toan hé thong:

CAMERA GIAM SAT HE THONG

Hinh 4.17 Camera giam sat hé thong

Chi v6i viée str dung Camera ndy, ngudi giam sat c6 thé vi tri ting thiét bi va trang

thai clia thiét bi do.
»  Chuong ndy nhom di thiét ké duogc cac giao dién nguoi dung va giao dién diéu
khién giam sat cho ngudi van hanh, chuong tiép theo nhom s& kiém nghiém két qua dé

biét biét hé thong c6 hoat dong tron tru va nhu mong mudn hay khong.

59
Sinh vién thuc hién: Lé Quéc Viét GVHD: TS. Truong Thi Bich Thanh
Huynh Tan Nhan



Thiét ké hé thong bing chuyén phan loai hanh 1y sir dung ma OR
CHUONG 5: KET QUA VA PANH GIA MO HINH

5.1 Két qua phan cirng ciia mé hinh
5.1.1. Két qua thi cong mo hinh phin cing

Nham kiém tra tinh chinh xac ctia qué trinh thiét ké phan cing trén phan mém
SolidWorks, bao gdm b tri til dién va so dd di day trén AutoCad Electrical, dong thoi
danh gia kha ning twong thich v&i phdn mém diéu khién va giam sat trén nén tang
Webserver, nhom d tién hanh ché tao mot mé hinh co khi thu nho. M6 hinh nay duoc
xay dung theo dung thiét ké mo phong dé phuc vu viée kiém nghiém, hiéu chinh va danh
gia tong thé hé thong,

% Hinh anh thyc té co cAu can hanh Iy (Loadcell):

Hinh 5.1: Co cdu cin hanh Iy
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% Hinh anh thyc té cac bang tai dau vao:

Hinh 5.2: Cac bang tai dau vao

% Hinh anh thyc té bang tai gom:

Hinh 5.3 Béang tai gom

% Hinh anh thuc té tu dién:
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Hinh 5.4 Mit truéce cua tu dién

. ’
34 30 38 2 |

Hinh 5.5 Bén trong ta dién
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¢ Hinh anh thue té toan hé thong:
o

) wat Mgk

‘:‘

NI

Nlu
" ' - “
) _—
Hinh 5.6 M6 hinh hoan chinh

5.2 Két qua hoat dong ciia md hinh
5.2.1. Két qua hoat dong khau can khdi lrgng

Khau can khéi luong hanh 1y dau vao s& dugc dit 1én ban can trudc bing tai. Sau
d6 dugc ddy vao bang tai va hién thi trang thai cdn ning du diéu kién hay khong & trén
man hinh gidm sét.

Hinh 5.7 Hanh ly trén ban can
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QUAN SAT KHOI LUONG
Sai

Hinh 5.8 Hién thi trang théi can

Khi khéi lwong du diéu kién, trang thai dén “Dung” sé sang 1én va cho phép dong
co gat vao bang tai dé van chuyén.
5.2.2. Két qua hoat dong khau quét mia QR
% Hinh anh thuc t& khau quét ma QR va phan loai:
-

Hinh 5.9 Khau quét QR
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Hanh 1y dimg ¢ khu vuc quét ma QR dé tién hanh doc ma.

B OR Scanner = =] X

Hinh 5.10 Két qua doc mé cia Webcam

Sau khi da doc duoc ma, dit liéu s& duge day 1én web dé dé dang giam sat.

-‘.4.

BANG GUAN SAT CANK BAD LS |
1 Tem Ay 0 chan b Teng e NG By e b

- . -

BANG QUAN SAT DU Lt

LT

Hinh 5.11 Két qua doc ma ciia Webcam

5.2.3. Két qua hoat dong khau phan loai
Sau khi da doc ma, cac dong co phan loai hoat dong dua trén tin hi¢u tor PLC dé phan
loai dang khu vyec.
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Hinh 5.12 Két qua phén loai ctia dong co

BANG THONG KE $6 THUNG QUAN SAT SO LUQNG HANG

$6 thung di TP. ba Ning: Téng kién hanh ly vao:
0 3

$6 thung di TP. H& Chi Minh: Téng ma hop 1&:
0
Téng m3 16i:

0

QUAN SAT KHOI LUONG

Téng kién hanh ly ra:

Pang Sai 6
0 o $6 Igng hanh Iy thit lac:
3

Hinh 5.13 Két qua phan loai ctia dong co

Cac kién hanh ly sau khi duoc phan loai s& dugc théng ké va hién thi trén web dé
quan sat tinh trang vao/ra.
5.3 Két qua giam sat dit liéu trén MySQL va man hinh giam st hé thong
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Dit liéu sau khi dugc ghi nhén s& hién thi 1én bang & phan mém MySQL dé tir d6

truyén dir liéu 1én web giam sat.

| Result Grid | _rj 43 Fiter Rows: |:|| Escport: B[] |Wrap Cell Content: fA | Fetch rows:

date_time D Status
2025-06-16 17:42:31 1 Done
2025-05-16 17:42:31 2 Done
2025-06-16 17:42:31 3 Done
2025-06-16 17:44:17 1 Done
2025-06-16 17:44:17 2 Done
2025-06-16 17:44:17 3 Done
2025-06-16 17:46:21 2 Done
2025-06-16 17:46:21 3 Done
2025-06-16 17:47:11 2 Done
2025-06-16 17:47:11 3 Done
2025-06-16 17:47:45 2 Done
2025-06-16 17:47:45 3 Done
2025-06-16 17:48:46 1 Done
2025-06-16 17:458:46 2 Done
2025-06-16 17:49:29 1 Done
2025-06-16 17:49:29 2 Done
2025-06-16 17:50:08 1 Done

AlarmMame

Kién hang dang bi va cham

Khéing the quét durgc m3 QR

Kién hang qua khi lrgng tiéu chudn
Kién hang dang bi va cham

Khéng thé quét dirdc m3 QR

Kién hang qua khéi lgng tiéu chudn
khéing thé quét durgc m3 QR

Kién hang qua khai lgng tigu chudn
Khéng thé quét durgc ma QR

Kién hang qua khdi lgng tiéu chudn
Khéng thé quét dudc ma QR

Kién hang qué khai lrgng tigu chudn
Kién hang dang bi va cham

Khéing the quét durgc m3 QR

Kién hang dang bi va cham

khéng thé quét durgc m3 QR

Kién hang dang hi va cham

Hinh 5.14 Dir liéu bang canh bao.

date_time

2025-06-17 00:358: 26
2025-06-17 00:41:08
2025-06-17 00:46:45
2025-06-17 00:456:46
2025-06-17 00:49: 30
2025-06-17 00:51:17
2025-06-17 00:51:42
2025-06-17 01:49:15
2025-06-17 01:49:47
2025-06-17 03:00: 25
2025-06-17 03:00: 27
2025-06-17 03:03:08
2025-06-17 03:03:11
2025-06-17 03:10:11
2025-06-17 03:10: 20
2025-06-17 03:12:03
2025-06-17 03:12:14

data_Den_Chung
HMABCDEFAECD...

HCMABCDABCD. .,
HCMABCDABCD...

DMABCDEFABCD. ..

HCMABCDABCD, ..

DMABCDEFABCD. ..
HMABCDEFAECD. ..

NSA

HMABCDEFABCD...

N/A

HMABCDEFABCD. ..

N/A

HMABCDEFABCD. ..

HCMABCDABCD. ..

DMABCDEFABCD. ..

HCMABCDABCD. ..

DMABCDEFABCD...

data_Den_Chungl

HaMoi Capital
HaoChiMinh City
Da Mang City
Da Mang City
HaoChiMinh City
Da Mang City
HaMoi Capital
MfA

HaMoi Capital
N/A

HaMoi Capital
N/A

HaMoi Capital
HaoChiMinh City
Da Mang City
HaoChiMinh City
Da Mang City

Hinh 5.15 Dir liéu quét ma va noi dén.

Giao di¢n tryc quan dugc giam sat ¢ trén web sé& thé hién qué trinh hoat dong ctia

cac thiét bi tai hién truong bao gém ca trang thai hoat dong cua no.

Sinh vién thuc hién:

Lé Qudc Viét
Huynh Tan Nhan

67

GVHD: TS. Truong Thi Bich Thanh



Thiét ké hé thong bing chuyén phdn loai hanh 1y sir dung md OR

BAI HOC DA NANG CAPSTONE PROJECT SVND: TR TRUCWG T BICH THANM

TRUONG DAI HOC BACH KHOA DO AN TOT NGHIEP

| -

- - R & ; - &
- L L L L L L e e Y R L I R R L I X LY )

TIONG KE & QUAN SAT HE THONG |
BANG "MANG 2L 30 Neung CUAN SAY 30 LUONG HANG
34 tvang & TP. 04 Ning: Thrg b bt iy ie
'

Py TR S g o b
BANG IEU DIEN BANG DIED KMIEN BANG TAY A

[ wwrres | = Lo —
m = ﬁ QAN BAT MO LUDWD
: comoll L. e
oot | e P ° o 54 g iy -

B T TRME OGN (A

MANUNL ®

Hinh 5.16 Trang thai bang tai hoat dong trén man hinh giam sat
Hinh 5.8 cho thay hé thdng dang hoat dong ¢ ché do Auto va bang tai 2 dang &
trang thai hoat dong dé van chuyén kién hanh Iy vao bang tai gom.

B e ke o HUGNG DAN DAT HANH LY

(nes ]

(e ]
Quy hhach vui Barg dimy
long @it hanh ly
lén cac Line
I
Chack-In Online tyi ddy

QUY TRINH

1. Check-in: Quy khich c6 thé @én quily Check-ln Onfine d€ xac nhén vé.

2. Nhin ma QR: Sau ki check-In, quy khich in mi QR dén kén harh by, Néu co nhidu kign hanh Iy, hiy ddn ms QR lén tit ck haah Iy,
3. Dim mi QR: Vui long dén mi QR lén titng kign hank iy,

4. Dt hanh ly lén bing tai: Quan sét bing hudng din cic Line dang hoat ddng — Dt hanh Iy ding vao cac Line dugc chi dinh.

Hinh 5.17 Trang thai bang tai hoat dong trén man hinh nguoi dung
Trén man hinh cta ngudi dung ciing hién thi trang thai hoat dong cua timg bing
tai, diéu nay cho thiy trang thai hoat dong ctia bang tai hién thi trén hai man hinh dong

nhat v6i nhau, thuan loi cho viéc diéu phdi st dung cac bang tai mot cach hop 1y.
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001 HOC DA NANG CAPSTONE PROJECT

TRUOHG DAI HOC BACH KHDA 00 AN TOT NGHIEP J Dikn 0O . OMG LE WET O0Owe

THONG KE & GUAN SAT 4G THONG |

BANG THONS AL 55 THUNG DAAN BAT 38 LUUNG HANG

4 Wy Whag Wb b by
. R

S g S P (e Tiag i e 4
.

RANG 01U N WARG (EU wefs BANG TAY
e e
[ moas | o Rl QUK AT KAt Lurones
ey § =~ ) oing s

e s <

Hinh 5.19 Trang thai bang tai 15i trén man hinh giam sat

Khi phét hién su ¢b, bang tai s& ty dong chuyén sang mau vang trén giao dién giam
sat. Viée stir dung mau sic canh béo truc quan ndy gitip ngudi van hanh dé dang nhan
biét duogc vi tri xdy ra 16i ma khong can kiém tra timg bd phin mét cach thi cong. Nho
d6 qua trinh xtr 1y su ¢6 dién ra mot cach nhanh chong va chinh xac hon, giam thiéu thoi

gian dimg mdy va tranh anh huong dén toan bo day chuyén van hanh. Co ché canh bao
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bang mau sic khong chi ning cao hiéu qua giam sat ma con gdp phan dam béo an toan
va tinh lién tuc trong hoat dong cua h¢ théng.
Tuong ti & man hinh danh cho ngudi ding, mau sic bing tai ciing hién thi 1én dé

huéng dan hanh khach dat dung vi tri bang tai.

P e o Hoc sacw oo HUGNG DAN DAT HANH LY
)
: —_— Bary Niat Bpvy
Chedhin O:h Lai déy —_— S
: . J
Barg i

Trang thai 161 va trang thai hoat ddng cia bang tai
QUY TRINH

1. Chck-bn: Quy khich ¢6 thé 8én quilty Check-in Online 86 xbe nhbn v
2. Nk m QR: Sau ki check-In, qui Khach in mi QR dén 1én hinh 1y, Néu c6 nhizu kién hinh 1y, hily dén ma QR Hn tst cb hanh Iy,
3. Ddn mb QR: Vul léng dén mA QR Ién ting kign hinh by,

4. Dt hanh Iy lén bing tai: Guan sét bing hudng din cic Line dang hoat ddng — Dt hank Iy dung vao cic Line dugc chi dinh.

Hinh 5.20 Bén bao khi c6 trang thai 16i

Dong thoi, trén man hinh danh cho ngudi dung, hinh anh bang tai mau vang cung
v6i thong bao hudng dan s& duogc hién thi, gitip hanh khach nhanh chéng chuyén hanh
ly sang line khac dang hoat dong binh thudng. Sy lién két giira hai man hinh nay gép
phan dong bo héa thong tin giita ngudi van hanh va nguoi str dung, nang cao hidu qua

xur 1y su ¢0 va dam bao luong van hanh dugc thong sudt, an toan.

BANG QUAN SAT CANH BAO LGOI

Thei gian ID canh bao Trang thai Noi dung canh bao

2025-06-18 08:58:43 1 Pang 16i Kién hang dang bi va cham

Hinh 5.21 B4o 18i & bang quan sat canh bao 15i

BANG QUAN SAT CANH BAO LGOI

Théi gian ID canh bao Trang thai N&i dung canh bao

2025-06-18 09:06:17 1 Done Kién hang dang bi va cham

Hinh 5.22 Bao 16i d dugc xir Iy & bang quan sat canh bao 16i
Trong trudng hop “Kién hang dang bi va cham”, ngudi giam sat can thao tac nhan
nut “Reset” sau khi khac phuc 16i dé hé thong ghi nhan 15i di dugc loai bo. Tir d6, s& co
thong bao hé thong d reset 16i thang cong.
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KET LUAN

Sau qua trinh nghién ctru va trién khai, dé tai “Thiét ké hé thong bang chuyén phan
loai hanh ly str dung m& QR” d3 hoan thanh cac muc tiéu dé ra vé ca phan ctng va phan
mém. Hé théng hoat dong 6n dinh, thue hién chinh xac quy trinh phan loai hanh ly theo
ma QR trong thoi gian thuc.

Vé mit k¥ thuat nhom da:

e Thiét ké thanh cdng md hinh co khi va ta dién diéu khién trén phin mém
SolidWorks.

e Lap trinh diéu khién PLC S7-1200 bang TIA Portal dé xu Iy tin hiéu va diéu
khién céc thiét bj chap hanh.

e Ung dung ngdn ngir Python dé xir 1y hinh anh, nhan dién ma QR va truyén dir
liéu dén PLC.

e XAy dung giao dién Webserver than thién, ho trg tao va quan Iy ma QR cho timg
khach hang

Han ché:

Mic du d& hoan thanh muc tiéu dé ra nhung van con mot sé han ché nhat dinh nhu
Sau:

- Quy md hé théng nho

- Chua tich hop duogc hé thdng cam bién phuc tap

- Giao dién Webserver con don gian
Huwéng phat trién:

Trong bdi canh xu huéng chuyén doi sb va tur dong hoa ngdy cang phat trién manh
mé tai cac cang hang khong, hé thong phan loai hanh 1y théng minh déng vai tro quan
trong trong viéc nang cao hiéu suat van hanh, giam thiéu sai sot va dam bao an toan cho
hanh ly hanh khach. Vi dé tai da thuc hién, hé thong hién tai hoan toan c6 thé duge mo
rong va ning cap theo cac hudng sau:

e Mo rong sb lugng tuyén phan loai: Hié¢n tai, hé thé)ng chi phan loai theo hai tuyén
diém dén (TP. Pa Néng va TP. HO Chi Minh). Trong tuong lai, c6 thé md rong thém
nhiéu tuyén phén loai khac bang cach tich hop thém cac bang tai nhanh va co cau chip
hanh twong tmg. Viéc nay cho phép hé théng phuc vu dugc nhiéu chuyén bay dong thoi
hon.

e Tich hop cong nghé xur Iy anh nang cao: Thay vi sit dung ma QR don gian, h¢
théng c6 thé nang cap bang cach tich hop Al Vision hodc cac giai phap deep learning
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dé nhan dang truc tiép thong tin tir thé hanh 1y, qua d6 giam phu thudc vao chat luong
ma in va nang cao do tin cdy trong nhan dang.

e Cai tién giao dién giam sat: Hé théng HMI hoic SCADA c6 thé dugc nang cip
dé cung cap cac tinh ning tryc quan hon nhu ban d6 ludng hang, hién thi truc tiép hanh
Iy dang xir 1y, phan tich di liéu thong ké va dua ra cac bao cdo hiéu suat ty dong.

e Tich hop hé théng can hanh 1y tw dong: Trong thuc té, viéc phan loai c6 thé di
kém véi khau kiém tra trong luong kién hang. Do d6, hé thong c6 thé phat trién thém
tinh nang can ty dong va so sanh vadi gidi han trong lugng cho phép, gitip phat hién hanh
1y qua tai trudce khi dua vao may bay.

o Ap dung vao thyc t& quy mo 16n: Sau khi hoan thién va thir nghiém mé hinh, hé
thdng c6 thé duoc trién khai thuc té tai cac san bay cap dia phuong hoic khu vic 1am
hang hoa, tir do tiép tuc hoan thién, hi¢u chinh va nhan rdng mo hinh dén cac cang hang

khong 16n trong nudec.
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