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LOI CAM ON

Sau thoi gian nghién ctru, 1am viée khan truong va duoc sy huéng din tan tinh
gitip d& cua cb gido Th.S Hoang Thi Hai Yén, do an tét nghiép “Xay dwng hé théng
diéu khién, giam sat cho mé hinh phan loai buu kién trén Winform app va tng
dung xir ly anh” da dugc hoan thanh dang thoi han.

Em xin bay to 1ong biét on sau sic toi:

Ban Giam hiéu Trudong Pai hoc Cong nghé Thong tin va Truyén thong di tao
diéu kién cho em duogc 1am chuyén dé tét nghiép nay.

Cb gido huéng din Th.S Hoang Thi Hai Yén di tan tinh chi dan, giup d& em
hoan thanh d6 an t6t nghiép. CO d truc tiép hudng dan, chi bao tan tinh va cung cip tai
lidu, kién thtrc cling nhu kinh nghiém quy bau cho em trong sudt thoi gian lam dé tai tot
nghiép.

Céc thay, co ciia Khoa K¥ thuat va Cong nghé da hét strc nhiét tinh truyén thu
kién thtrc chuyén mon va nhiing kinh nghiém quy bau. Bén canh d6 con tao nhimng diéu
kién hét strc thuan loi dé em c6 thé hoan thanh dd an tbt nghi¢p cua minh.

Gia dinh va em bé di quan tdm dong vién, gitp d& em trong sudt qué trinh hoc
tap dé hoan thanh dd an t6t nghiép nay.

Mic du da c6 gang hét strc, song do diéu kién thoi gian va kinh nghiém thuc té
ctia ban than con it, cho nén dé tai khong thé tranh khoi thiéu sét. Vi vay, eém mong nhan
duoc su dong gop ¥ kién cua cac thiy gido, co gido, em bé dong nghiép.

Em xin chan thanh cdm on!

Thai Nguyén, ngay....thang....nam 2024

Sinh vién thuc hién

Tran Pinh Quang



LOT CAM POAN
Em xin cam doan do &n nay Ia cong trinh nghién ctru ciia em va su giap d& cua
giang vién hudng dan Th.s Hoang Thi Hai Yén va chua ting cong b trén mot phuong
dién bat ki ndo. Nhitng van dé duoc trinh bay trong d an nay khong sao chép bat ki tur

tai liéu nao, cac tai liéu trong d6 an nay dugc dem ra mang tinh chat 13 tai liéu tham khao

Thai Nguyén, ngay... thang... nam 2024

Sinh vién thuc hién

Trdn Pinh Quang



MUC LUC

101 07N 10 ) TP |
0] 07N I 570 7N TR I
0110V 6 1 57N 6 LSOO 1]
CHUONG 1: CO SO LY THUYET VA TIM HIEU CHUNG VE BE TAl .................. 1

1.1. Tinh cép thiét vé m6 hinh phan loai buu kién bang Xir 1Y 4nh........c.ccveeevevreennns 1

1.2: Gi6i thiéu mot sé trung tdm phan loai buu kién tai Viét Nam @ng dung xt Iy anh

...................................................................................................................................... 1
1.2.1 Trung tdm phan loai buu kién ctia Viettel POSt .........cccccvevviviiiice e, 1
1.2.2 Trung tdm phan loai buu kién cua VN POSt .......cccovviiiiieiiieescceee e, 3
1.2.3 Trung tdm phan loai buu ki€n ctia BeSt EXPress ......cocovvvevviviiie i, 4

1.3. Cac phuong phap xir Iy anh pho Dién RiEN NAY........cc.oveveeveeeeeeeeeee e, 6
1.3.1. Phuong phap xu |y anh s dung OpenCV, EmMgUCV ........cccooovviiivinienennens 6
1.3.2. Phuong phap xu Iy anh st dung AfOrge ... 7
1.3.3. Phuong phép xt Iy anh st dung ACCOId .......cccooveiiiiiiiiiiiieeceeec s 9

1.3.4. Phuong phap xt Iy anh st dung Dynamsoft's Barcode Reader SDK for .NET

................................................................................................................................ 10
1.4. Tim hiéu V& MOt S6 CAU TrAC AT THBU.....vvveveeeeeeeeeeee et 11
1.4.1. CAU trAC AT U STACK . ...cvvveeeeeeeeeeee ettt eee ettt st en e, 11
1.4.2. CAU traC AT 11EU QUEUE ... 12
1.5. Tim hiéu V& phan MEM ST AUNG .......c..cveveereeereieeeeeees st 12
1.5.1. Tim hiéu vé phan mém Iap trinh GX WOIKS2 .........ccocveereeerrrererenienisreenenn, 12
1.5.2. Tim hiéu vé phan mém Iap trinh Visual Studio............cccovvvevereerrrenereenenn, 19
1.6. Nhan dang QR COUE ........eeeie ettt e e 24
1.6.1. TIM NiGU VE QR COU ... 24
1.6.2. Thu vién ZXING nhan dién QR COUE.......ccceeivieiiieiie e 27
1.7. KEETUAN CAUONE 1 .oooeoveiiciceceece et 28

CHUONG 2: KHAO SAT, PHAN TiCH VA THIET KE HE THONG ........cccco......... 30



2L DFEEVAN A8 oottt ettt ettt ettt ettt ettt ettt 30

2.2. Xay dung CAU triac €N NE thENG ......c.veeeeeeeeeeeeee e 30
2.2.1. Yéu cau khi xay dung cau trac cho hé thONG........cc.vevevveeeerseseeeeeesan, 30
2.2.2. So db tong quan tu dong hoa qua trinh san xuat cua hé théng..................... 32
2.2.3. S0 A0 KNGi CUANE TONG ..., 32
2.2.4. So d6 khéi cac thiét bi trong & thANG ...........ceevvveeeeeeeeeeeeeeee e, 33

2.3. Xy dyng chuong trinh diéu KRién trén PLC .........coooeveveveeeeceeeeeeeeee e 34
2.3.1. Yéu cau khi xay dung chuong trinh diéu khién trén PLC.........c..cccceevuunnns 34
2.3.2. Luu d6 thuat toan didu KNIEN PLC.......cc.vvveirieieeisssssesse e 35
2.3.3. X4c dinh AU VA0 18 CUA PLC ..o en s 35
2.3.4. S0 d0 QAU NOT NIET Di.vvvvvovvvivciicce e 36
2.3.5. Xay dung chuong trinh didu KNién trén PLC ........cccooevveeeeveeereeeiee s 37

2.4. Xay dung chuong trinh diéu khién trén may tinh..........cccooeeveveveeeeeensecenen, 38
2.4.1. Yéu cau khi xay dung chuong trinh diéu khién trén may tinh .................... 38
2.4.2 Luu dd thuat toan nhan didn QR.......c.cvoeeeueeeeeeeeeeeeeeeeeee e 39
2.4.3 Xay dung chuong trinh diéu khién va giam sat trén may tinh ...................... 40

2.5. Xay dung co s¢ dit liéu Tuu trir thONG tiN...oc.eeveieiieeceee e 48
2.5.1. Yéu cau khi Xy dung co $G A lBU ......coevvvveeieeiceerceeeeeeeee e, 48
2.5.2. Xay dung chuong trinh tao co 6 dit U .....eovvvevvveiieiieeec e, 49
2.5.3. Thém dit liEU VA0 CO SO AW HEU ...vvveiieieiccrie et 49

2.6. KEE TUAN CHUIONE 2 ...ttt 50

CHUONG 3: KET QUA THUC HIEN VA DANH GIA HE THONG.........ccccvv.n..... 52

3.1. Giao dién giam sat va diéu khién hé théng sau khi hoan thién...............cc......... 52
3.1.1. Chay thtr phan mém didu KNiGN ...........covvvveieeeieeeeeee e, 52
3.1.2. K&t n6i dén MAay tinh t31 PLC ....o.vvveeeeceeeeeeeceeeeeetese e, 54
3.1.3. Két néi giao dién giam sat va diéu khién t&i hé thong ........ccvveeeveeeeeeenenee, 57

3.2. Panh gia hé thong sau KNi KIEM thir ..........c.oovveeieeieseeeceees e, 58



3.3. Tinh tNQ dung €A & TAl.......veveeceeeeeeeeeecs et 60

3.4, KELTUAD CHIONE 3 ..ot 60
KKET LUAN oottt ettt ettt ettt s et en e s et et et e e et et en e e e et eneneenens 62
TATLIEU THAM KHAO ..ottt ne et en s s en e e enenens 64

PHU LUC ..o 65



DANH MUC HINH ANH

Hinh 1.1: Bang chuyén chia chon buu pham ty dong c6 nhiéu dau cp chuyén buu pham

L8N DANG Attt b e 1
Hinh 1.2: Buu kién sau khi duoc dua vao bang chuyén chia chon s& duoc tu dong chia
dén ting dau ra 12 CAC QUANINUYEN. ......cvveeveeeeiee ettt 2
Hinh 1.3: Bang tai phan chia buu Ki€N .........ccoooveiiiiiiiice s 2
Hinh 1.4: Hé théng cho phép chia chon buu kién tdc d6 cao, chinh xac 100% theo gan
300 hudng dn tAN CAP hUYEN VA CAP XA.....veveieeeeeeeeeee e 3
Hinh 1.5: Hang hoa s& dugc phan loai véi véi cong suat trén 24.000 buu kién/gio. ......4

Hinh 1.6: Hé théng chia chon tu dong bang bang chuyén trong trung tdm phan loai ....5

Hinh 1.7: Dong goi buu Kién sau Phan 10@i......cccoveieeieiiiiee e 5
Hinh 1.8: Cac thu vién RO tro X 1Y ANN.....oveecececeecceece e 6
Hinh 1.9: Logo thu vién OPENCV ......ccviiiiiiiiie e 6
Hinh 1.10: Logo thu vién EMQUCV .......ooiiiiii e 7
Hinh 1.11: Logo thu vién AFOrge.NET ......oooiiiiie e 8
Hinh 1.12: Logo thu vign ACCOId.NET .....coiiiiiiiiiec e 9
Hinh 1.13: Logo thu vi¢n Dynamsoft's Barcode Reader SDK for .NET .........c.cceee. 10
Hinh 1.14: M0 ta CAU triC At HEU SEACK ......veeeeeeeeeeeeeeeeeeeee e ee e e et ee s s eneeeens 11
Hinh 1.15: M ta CAU tric dif li8U QUEUE ...........c.eveeeeeeeeeeeeeeeeee e 12
Hinh 1.16: Logo Khdi doNg GX WOTKS2.........ooiiiiiiiiiieiieeeereeeee e 13
Hinh 1.17: Logo thuong hiéu ctia MitSUDISN...............oveeeeeeeeeeseeesee e eseeesneens 14
Hinh 1.18: NGON NQT LAUEN........oiiiieieeciee e e 15
Hinh 1.19: Mot vai loai ngdn ngir 1ap trinh PLC ..o 15
Hinh 1.20: Co ban cta biéu dd DAC thANG...........c.ovvvveeeeeeieeeeeee e 17
Hinh 1.21: Logo khai dong phan mém MX Component V5 .........cccoeeevvvevsrneernnenen. 18
Hinh 1.22: Giao dién phan mém MX Label Management...............cccoeevrrrrrreerrrennnnn. 19
Hinh 1.23: Logo phan mém Visual StUI0...........cceveeeverveeereieeesieeeseeess s 20
Hinh 1.24: Giao dién phan mém Visual StUdio..........cccceveveveveereeeeseeresesessenseeienenn, 20
Hinh 1.25: Cac dang project v&i phan mém Visual Studio.............ccooveveveeeeereereeesnenn. 21
Hinh 1.26: Trinh debug v&i Visual Studio ... 22
Hinh 1.27: Thiét ké winform app v6i Visual StUdI0...........c.eveververeeeeeereseieseeeeeenene, 22

Hinh 1.28: Visual Studio 14 trinh soan thao nhiéu ngdn ngit 13p trinh.............cc.cou....... 23



Hinh 1.29: Cac nén tang hé didu NANN NS trQ ......veeeeeceeeeeeeeee e 23

Hinh 1.30: CAU trC MOt ME VACN ... 24
Hinh 1.31: Uu dyng ctua QR code trong truy XUat NQUON gOC.........covvvevreeeirereereneneas 26
Hinh 1.32: Nén tang thu vién nhan dang QR €OAE ZXiNG .......c.ovvviveveeerrreeeeeresersenene 27
Hinh 1.33: Cac dang ma hoa code ma thu vién hd trg Nhan dién .........c.ceeveveveveeeeene, 28
Hinh 2.1: So d6 tong quat tw dong hoéa qua trinh san xuét cua hé thdng ...................... 32
Hinh 2.2: So dd khdi cac thiét bi trong Ne thANG..........cccevvvevieeieeseeeeeeseeeeseas 32
Hinh 2.3: So d6 khdi cac thiét bi trong hé thANG...........c.ceeeeeeeveeeeeeeeeeeeeee e 33
Hinh 2.4: Luu d6 thuat toan didu KRN PLC ... 35
Hinh 2.5: S0 d0 dAU NEi thI€t Di.......ovevveeieieice et 36
Hinh 2.6: Chuong trinh K@i ta0 hé thONG ......cc.cvcveveeceeceee e 37
Hinh 2.7: Chuong trinh Kiém soat C4C NG ra tréN PLC ........c.ovvveveereeeeeereieereeeeeieenn, 37
Hinh 2.8: Chuong trinh xir ly dir liéu diéu khién tir cam bién va may tinh .................. 38
Hinh 2.9: Luu d6 thuat toan nhan dién QR COUE............cveieeereeeeeeeeeee e e 39
Hinh 2.10: Xay dung giao dién giam sat va diéu khién hé thdng ..........ccccvvvrveernnne. 40
Hinh 2.11 : Xy dung chuong trinh thay d6i trang thai NGt NhAN ..........c.cocceevervennene. 40
Hinh 2.12: Xay dyng chuong trinh doC anN..........ccooiiiiiiiii 41
Hinh 2.13: Xay dung chuong trinh xir Iy anh va hién thi anh..........cocoeveveeeevevecnenenn, 41
Hinh 2.14: Xay dung chuong trinh K&t Ndi dén PLC ......ovveveeveceeeeeee e, 42
Hinh 2.15: Xay dung chuong trinh 14y dit liéu tlr PLC ......c.ovvveeeeceeeeeeee e 42
Hinh 2.16: Xay dung giao dién hién thi danh sach san pham hop [&..........cc.ceveveenee.. 43
Hinh 2.17: Xay dung chuong trinh thém dir liéu vao bang..........ccccceeeveveneiviinieinne, 43
Hinh 2.18: Xay dung chuong trinh Kiém tra dit liéu v&i SQL Server..........coovevuee... 44
Hinh 2.19: Xay dyng chuong trinh thém dir ligu thoa man vao bang.............cceeeee. 44
Hinh 2.20: Xay dung giao dién truy XUAt dit I8U..........cevevveveevieeeeecrerceeees e 45
Hinh 2.21: Xay dung chuong trinh truy xuat dit liéu tir SQL Server..........c..cooveeene.. 45
Hinh 2.22: Xay dung chuong trinh XUAt file ..........cccocovvveveieieeeeceeeeece e, 46
Hinh 2.23: Xay dyng chuong trinh thém dit ligu thu cONg .......cooovvviiviiiie 46
Hinh 2.24: Xay dung chuong trinh Kim file ...........cccovevevereeeeeeeceeece e, 47
Hinh 2.25: Biéu tugng xuat file trén giao dién diéu KNién ..........ccccovvevevvvieeeceeeenenn, 47
Hinh 2.26: Xay dyng chuong trinh tao co s At liGU.......coovviiiiiiiiii 49

Hinh 2.27: Xay dung chuong trinh tao bang trong SQL Server ..........cccccvvvvienieninnne, 49



Hinh 2.28: Danh sach dit liéu sau khi @A them ..., 50

Hinh 3.1: Giao dién giam sat hé thong N0at AONG .........cecveeveeeereeeee e 52
Hinh 3.2: Giao dién giam sat danh sach buu KiéN........cccccoeeviiiic i 53
Hinh 3.3: Giao dién danh sach hang hoa............ccceceiiiiici e, 54
Hinh 3.4: Thiét 1ap c6ng COM va thoi gian két ndi dén PLC.........ccovvvevevieeeece, 55
Hinh 3.5: Thiét 1ap 10ai PLC VA toc d0 trUYEN w.....ceveeeeeeeeeeeee e 55
Hinh 3.6: ThONG tin K&t N1 d8N PLC .......ovvceeeeeeeees e 56
Hinh 3.7: K& NGI thir 8N PLC ... 56
Hinh 3.8: Kiém tra K&t NOT CAMEIA ..ottt e e e e 57
Hinh 3.9: Kiém tra K&t N8I &N PLC ........ovvevieeiieeeeeeeee et 57
Hinh 3.10: Check thir KiEm tra M3 QR .....c.ovveeeeeeeeeeeeeeeeeeeee et eees e es s enenseens 58
Hinh 3.11: Hé thdng sau KNi NOAN thiBN...........cooueeieeeeeeeeeeeeee e 58
Hinh 3.12: Giao dién giam SAt NE thANG...........ccevvieeeiieeeeeeeee s 59

Hinh 3.13: Danh sach quan Iy sau khi phan oai..........cccccceveveviiiiiiiiicnici e, 59



