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Noi dung d¢é tai : Dé tai “Giai phap tu dong hoa xut nhap kho hang” tap trung
vao viéc xay dung hé théng dinh vi xe nang trong kho hang thong minh, str dung camera

theo doi vi tri xe va hang hoa theo thoi gian thyec.

Hé thdng sir dung mo hinh thi gidc may tinh voi YOLOvS dé nhan dién xe nang
tor hinh anh cta cac camera, tr d6 thu thap céc toa dg pixel cua xe va chuyén doi sang

toa d6 thuc té bang phép bién doi phdi canh thong qua ma tran dong nhat.

Ngoai ra, giao dién diéu khién va st 1y anh duoc xay dung bang ngdn ngir Python
két hop voi PyQt5, cho phép két ndi v6i co so dir liéu MySQL dé luu trir thong tin hang
ho4 qua ma QR
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LOINOI PAU

Ngay nay, viéc ap dung cong ngh¢ hién dai vao viéc van hanh va quan ly kho
hang thong minh d3 va dang tré nén xu thé phd bién khip thé gi¢i. Nhdm dép vng nhu
cau thyc tién trong linh vyc tuy dong hod , nhom em da thuc hién dé tai “Gidi phap tw
dong hod xudt nhdp kho hang” nhim muc tiéu phat trién mot hé thong hd tro theo ddi
va dinh vi phuong tién di chuyén trong nha kho cung véi cac mit hang duoc luu trix,

dua trén viéc xur Iy hinh anh tir camera.

Trong qué trinh thuc hién, nhém da két hop kién thirc vé thi gidc mdy tinh, k¥
thuat bién d6i phoi canh va ngén ngit 1ap trinh Python dé thiét ké hé théng. Vi kién
thirc con han ché, nhom khong tranh khoi nhing thiéu sét. Kinh mong quy thay co gop

¥ dé chung em duoc hoan thién hon vé mit kién thirc cling nhu k¥ nang.

Chung em xin giri 16i cam on dén thidy Nguyén Hoang Mai d3 tan tinh huéng
dan, giup 45 nhom em trong qua trinh thyc hién do 4n nay. Pdng thoi ching em ciing
i 101 cam on dén quy thay c6 bd mén Ty Pong Hoa ndi riéng va tat ca cac thly co
trong khoa Dién noi chung, da trang bi cho ching em nhiing kién thirc can thiét va hiru

ich trong sudt nhitng nam hoc qua

Ching em xin chan thanh cdm on !
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LOI CAM POAN LIEM CHINH HQC THUAT

Kinh gtri hoi dong bao vé dd an tét nghiép nganh Ky thuat va Tu Pong Hoa.
Nhom ching em gém 2 thanh vién 1a Nguyén Vian Khiém, ma sd sinh vién: 105200367,
va Chu Vin Hiéu, m3 sé sinh vién: 105200360. Chung em cam doan dé tai “Giai phap
tuw dong hoa Xuét nhap kho hang” dugc thuc hién dudi sy hudng dan va giam sat cua
thiy Nguyén Hoang Mai. T4t ca ndi dung va két qua ctia dd 4n nay hoan toan trung thuc
va khong sao chép tir bat ky cong trinh nghién ctru nao khac. Néu bi phat hién vi pham
trong liém chinh hoc thuat, ching em xin chiu toan bd trach nhiém.

Sinh vién thuc hién

vii
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Gidi phdp tw déng hod xudt nhdp kho hang

MO DPAU

O @ tai nay, nhom ching em mudn xay dung hé thdng dinh vi chinh xé4c vi tri
clia xe nang trong nha kho ciing nhu cac hang hoa bang cach sir dung cong nghé thi giac
may tinh va hé théng camera. Trong dé tai s& st dung 4 camera dit & 4 goc nha kho dé
quan sat toan bo khu vuc kho va tinh toan ra toa do thuc ciia xe nang, ngoai ra vi moi

ké hang s& c6 mot camera dit ¢ phia trude dé theo ddi hang hoa.

Nhom dat myc tiéu xay dung thuat toan tinh toan toa do thuc cua xe béng bién
do6i phéi canh, st dung YOLOV8 dé nhan dién vi tri xe trong cac hinh anh tir camera,
ngoai ra hién thi toa do, dit liéu cua xe nang va hang hoa qua giao dién giam sat than

thién véi ngudi ding. Pong thoi tich hop két néi co s dit lidu dé luu thong tin hang hoa

Déi twong nghién va pham vi nghién ctru : Hé thong dinh vi va theo ddi xe ning
trong moi truong kho hang dét may. Chi xtir ly mdt xe da duoc huin luyén san tu

YOLOVS trong mdi khung hinh, camera dat & vi tri c¢d dinh, khong di chuyén

Céc phuong phap dung dé nghién ctru du 4an ndy bao gém: Phan tich 1y thuyét,
dua ra giai phap, 4p dung giai phap cho nha kho thuc té, xay dung m6 hinh thuc té thu
nhé va mé phong.

Cau truc cta do 4n ndy gom céac chuong chinh nhu sau :

e Chuong 1 : Tong quan vé dé tai

e Chuong 2 : Phuong phap xac dinh toa d xe nang va luu trir hang hoa
e Chuong 3 : Thiét ké hé thong tu dong hoa cho kho hang dét may

e Chuong 4 : M6 phong va thuc nghiém

Sinh vién thyc hién : Nguyén Van Khiém Giang vién huéng dan : TS. Nguyén Hoang Mai
Chu Van Hiéu



Gidi phdp tw ddng hod xudt nhdp kho hang

CHUONG 1 : TONG QUAN VE DE TAI

1.1 Ly do chon dé tai :

Ngay nay, voi sy phat trién cia khoa hoc k¥ thuét, nganh diéu khién va tu dong
hoa dang dong vai tro rit quan trong trong nhiéu linh vuc voi nhitng vu diém nhu ting
nang suét hiéu qua trong cong viéc, giam chi phi lao dong, cai thién do chinh xéc,... Vi
vay, chiing ta can nam bit sir dung né mot cach hiéu qua nham gop phan vao su nghiép

phat trién khoa hoc k¥ thuat ctia dat nudc

Hé thong quan 1y va luu kho tu dong trong nhiéu doanh nghiép & Viét Nam van
con phu thude nhiéu vao cac quy trinh thi cong. Qua trinh xuat nhap hang hoa chi yéu
duoc ghi chép bang tay hoic sir dung cac cong cu don gian nhu Excel, tir 46 d& dan dén
viéc hang hoa bi that lac cling nhu kho kiém soat. Ngoai ra, ciing khong c6 hé théng dé
giam sat vi tri xe hang, khién cho viéc biét chinh x4c toa dd xe va hang ma xe dang chd
tr& nén kho khan, tir d6 khong thé t6i uu hoa quing duong di chuyén. Vi du cy thé ¢
cong ty ¢ phan dét may Hoa Tho - Pa Ning, viéc luu trit va theo ddi hang hoa ciing
nhur vi tri ctia xe nang hoan toan dua vao qua trinh thu cong. Va viée di chuyén xe nang
trong nha kho khong duoc sip xép to chirc chit ché s& gy can trd trong viée toi vu hoa

van chuyén cling nhu ddm bao an toan cho nhén vién tai cong ty.

Hinh 1. 1 Kho luu trit hang hoa cua nha may soi

Sinh vién thyc hién : Nguyén Van Khiém Giang vién huéng dan : TS. Nguyén Hoang Mai
Chu Vién Hiéu



Gidi phdp tw ddng hod xudt nhdp kho hang

-

Hinh 1. 2 Dung xe nang dé di chuyén hing hoa

Cac doanh nghiép hién dai ngdy cang doi hoi su chinh xac va téc do cling nhu
hiéu qua trong quan 1y kho hang . Viéc mac 15i trong qué tri di chuyén, giam sat kho
hang s& gay ra nhiéu ton that cho chi phi. Pong thoi viée quan 1y mot cach thu cong
cling c6 thé gay ra that thoat va thiéu minh bach trong qua trinh hoat dong. Khi phai xac
dinh vi tri cta timg kién hang bang cac phuong phap thu cong truyén thng, thi s& mat
nhiéu thoi gian dé ¢ thé tim va xac dinh vi tri cta kién hang can 14y, hon nita, viéc nay
s& lam cham qua trinh xuit nhap kho , d& gay that lac hang hoa va nham 1an trong qua
trinh xtr Iy hang. Ngoai ra, viéc tiét kiém dién nang, giam nhan cong 1a nhu cau rat can
thiét cho nhiéu nha may, xi nghi¢p hién nay, nén viéc ap dung h¢ théng luu kho tu dong

dang 13 yéu t6 duoc chu trong, nham dé& dang quan 1y hang hoa va chi tiéu

O mét s6 qudc gia trén thé gidi, ho da ap dung nhiéu phwong phap hién dai nhu
dung robot hodc drone dé van chuyén hang ho4, tri tu¢ nhan tao va dit li€u 16n,... Tuy
nhién nhitng phuong phap nay doi hoi chi phi rat cao va nhiéu thoi gian nghién ctru, rat

kho dé ap dung cho tinh trang & Viét Nam hién tai.

Sinh vién thyc hién : Nguyén Van Khiém Giang vién huéng dan : TS. Nguyén Hoang Mai
Chu Vién Hiéu



Gidi phdp tw ddng hod xudt nhdp kho hang

Hinh 1. 3 Phuong phép luu kho théng minh bang robot

Chinh vi vay, nhém em da lya chon dé tai “Giai phép tu dong hoa xuat nhap kho
hang” dé gitip giai quyét cac vin dé da ké trén. Day 1a dé tai yéu cau hiéu biét vé cac
linh vuc quan trong trong xa hoi hién dai nhu thiét ké hé théng, phan tich dir li¢u va lap
trinh diéu khién, c6 su két hop cua phan ctng 1an phan mém, giup giai quyét dugc van
dé thyc té bang viéc st dung cong nghé méi. Ngoai ra, day ciing 1a dé tai ¢é tinh ing

dung cao, co thé trién khai tir mé hinh nhé dén nha kho thuc té.

1.2 N§i dung thuc hién :
1.2.1 Gidi phdp cho vin d@é luwu va xudét nhdp kho :

O du an nay, nhém ching em s& xay dung mo hinh nha kho, sau d6 sir dung 4
camera ¢ dinh & 4 goc ctia nha kho dé quan sat va theo ddi vi trf ctia xe nang va tinh
toan toa do. Pong thoi s& c6 thém 1 camera dé quét ma cta hang hoa, sau d6 thong tin
ciia hang (ma hang, xuit x@...) s& duoc luu trit vao phdn mém co s& dit lidu, va mot

camera giam sat kho hang. Tat ca nhiing dir kién trén s€ dugc hién thi qua mdt man hinh

giam sat.
e Uu diém cua viéc stir dung 4 camera dé giam sat xe ning :

> Str dung 4 camera s€ cho tam nhin bao quéat, khong c6 di€ém mu

> Tinh toédn ra chinh xac toa d0 cua xe nang bang vi¢c tong hop toa do
tir hinh anh cac camera

> Han ché tinh trang khong nhin thay xe trén man hinh giam sat

> Neé&u bi 161 mot camera, hé thong van co thé hoat dong dua trén 3
camera con lai
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Gidi phdp tw déng hod xudt nhdp kho hang

e Uu diém cua viéc giam sat hang hoa

>

Kiém so4t hang ton kho chinh xac : Gitip biét chinh xé4c s6 luong hang
hoa con trong kho. Tranh thiéu hut hodc that thoat hang.

Téi vu hoa viée luu trit va di chuyén : Viéc sap xép hang hoa hop 1y
gitip ting hiéu suat quan ly xuat/nhap kho. Giam thoi gian tim kiém
hang thu cong

Theo gidi hang hoa theo thot gian thuc

Tang d6 bao mat : Viéc giam sat hang hoa gitip dé dang phat hién va
truy vét hang bi mat, sai vi tri. Ngoai ra con cé thé ghi lai lich str thao
tac

D& dang tich hop véi cac hé thong khac

Tiét kiém chi phi : Giam ton that chi phi do sai sot thii cong gay ra,

dong thoi nang cao nang suat lao dong cua nhan vién

1.2.2 Tinh doi méi ciia hé thong :

e Tu dong hoa giam sat va quan 1y kho bang camera

> Khong can dén sttc nguodi dé nhap thong tin va kiém tra hang hoa

> Viéc luu dir liéu vao h¢ quan tri hoan toan ty dong

e Két hop cong nghé thi gidc may tinh va dinh vi khong cin cam bién phan

cung

> Hé thdng str dung thuat toan AI (YOLOVS) va camera goc rong dé
theo ddi vi tri xe ndng ma khong can gin cam bién
> St dung camera tinh todn toa do 1a phuong phép linh hoat, chinh

xac va khong ton qua nhiéu chi phi

e Tich hgp nhi€u cong nghé ma ngudén mé hién dai

> Sir dung cac thu vién tién tién nhu YOLOVS (nhdn dién vt thé),
OpenCV ( nhan dién anh, doc ma QR), PyQt5 (giao di¢n),
MySQL(co sé dir li¢u)

> Giai phap nay khong bi phu thudc vao mot thiét bi riéng biét, tir d6

dé mé rong va trién khai

1.2.3 Cdic phwong phdp dé phan loai sin phim

o Phuong phap 1 : Dung ma vach 1D (Barcode)
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Gidi phdp tw déng hod xudt nhdp kho hang

Ma vach 1D la mot hé théng dai dién cho dir liéu béng cach st dung mot
chudi cac ddu vach va khoang tréng co kich thuéc khac nhau. Thong thudng,
chung duoc in trén cac san phim va c6 thé duge quét bang may quét ma vach.
M3 vach 1D cho phép thong tin vé san pham, nhu gia c4, ngudn gbc, va théng tin
quan 1y ton kho, duoc ty dong hoa va theo ddi mot cach nhanh chéng va chinh

xac.
Cau tao co ban cia ma vach 1D :

» Ma vach luu dir liéu béng cach ma hoa thong tin thanh cac vach den va
céc khoang trang

> MBJi do rong khac nhau giita vach va khoang tring twong ng véi chir cai
hoic ky tur sd

» Dung cac thiét bi quét ma nhu may quét laser, camera,... dé doc ma vach

> C6 ky hiéu giup may quét biét vi tri ban dau va két thuc cia ma

> Day s6 hodc chit bén dudi 1 phan hién thi cho ngudi doc trong trudng hop

640509 "040147

can doi chiéu hoac nhap tay

Hinh 1. 4 Ma vach 1D
Uu diém cua mé vach 1D :

> Quét mi vach rat nhanh, nén tir d6 giup ting toc d6 xir 1y hang hoa

»  May quét doc chinh xéc dir 1i€u dugc ma hoa, han ché sai sot tu viéc nhap
thu cong

> Chi phi ré : In ma vach rat ré va c6 thé in trén nhiéu loai gidy khac nhau
nhu nhin gian, bao bi, gidy thudng,...

> C6 thé tich hop v6i nhiéu phan mém khac nhau

» D& sir dung : Chi can dua may quét vao ma 1a co thé doc dugc thong tin
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Gidi phdp tw déng hod xudt nhdp kho hang
> DPuogc st dung rong rai nén deé két noi va chia s€ dir li€u
Nhuoc diém cia ma vach 1D :

> Luu trir dit liéu bi han ché : Cac loai m vach 1D chi chira dugc mot lugng
dir liéu rat nho (thuong dudi 30 ky tu). Vi vay khong phu hgp néu mudn
Iwu nhiéu thong tin clia san pham

> D@ bi 1i khi quét : Néu ma vach bi tray xudc, hoac gap 18i kich thude khi
in thi may s€ khong quét dugc

»  Can doc theo hudng c¢6 dinh : Véi ma vach 1D, may quét can doc theo
chiéu ngang dung hudng. D& gip 16i néu ma bi xoay léch

» Bao mat thip : Dir liéu trong ma vach thudng khong duoc ma hoa hoic
bao vé. Nén chi can c¢6 may quét thi bt ctr ai ciing c6 thé doc thong tin
hang hoa

» Khéng phu hop trong méi truong khic nghiét : O méi trudng co6 do am

cao hodc nhiéu bui, ma vach s€ dé bi bong troc

e Phuong phép 2 : Dung ma QR (ma vach 2D) :

Mi QR (Quick Response Code) 13 mot dang ma vach 2D (hai chiéu) duoc phat
trién dé ma hoa va luu trir thong tin nhiéu hon so v6i ma vach 1D truyén théng. QR
Code c¢6 thé chira dit liéu phtrc tap nhu van ban, URL, thong tin lién h¢, ma san phém,
va tham chi 1a dit li¢u nhi phan (file nho).

Cau tao cua ma QR :

» Ba 6 vuong 16n & ba goc (goc trén bén phai, goc trén bén trai, goc dudi
bén trai) dong vai tro lam vung dinh vi giip may quét xac dinh vi tri va
huéng ctia ma QR, dam bao ma co thé quét duge chinh xac du co goc 1éch

»  Vung dit liéu 1a khu vuc cac 6 vuong nho trong ma QR, noi chira dir liéu
ctia hang hoa. Céac 6 nay c6 gi tri 1 (tring) hodc 0 (den) v&i nhiéu kich
thudc khac nhau

> Viing tinh 1a khoang tréng xung quanh ma QR giup may quét nhan dién
ma QR ma khong bi nhidu béi méi trudng xung quanh.

»  Ma QR dung thuét toan stra 161 dé bao vé dir liéu khoi viéc bi hong trong

qué trinh quét
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Gidi phdp tw déng hod xudt nhdp kho hang

» Céac 6 vuong nhé thuong xuat hi€n & ma QR co6 kich thude 16n giup cai

thién dg chinh xac khi quét ma & cac goc

21

Hinh 1. 5 M3 QR

Uu diém ctia mi QR :

> Luu trit dit liéu 16n hon nhiéu so v6i ma vach 1D : C6 thé chira dén 7000
chit s6 hodc 4000 ky tu. Cé thé ma hoa van ban, URL hoic tham chi cac
tai liéu va video

> Quét nhanh va dé dang : C6 thé dung dién thoai thong minh hodc may quét
dé quét

» Khéng yéu cau phai chinh theo mot huéng nhat dinh khi quét vi ma QR
c6 thé quét dugc tir moi goc do

> C6 kha ning stra 15i cao bang ma sira 1i (gitip ma van co thé doc duoc du
bi hong mot phan).

> Padang tng dung : Ma QR c6 thé dung dé lién két dén cac website, video,
ngodi ra con c6 thé dung dé thanh toan di dong va dung lam thé lién hé

> Chi phi ré : In ma QR rét ré va d& dang

» D@ tao va chia sé ma QR : C6 thé tao ma QR bang nhiéu cong cy mién phi
va chia sé qua nhiéu hinh thirc khac nhau

> Tinh bao mat cao hon mi vach 1D : C6 thé bao vé md QR bﬁng mat khau

hodc ma hoa thong tin néu can

Nhuoc diém ctia ma QR :
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Gidi phdp tw déng hod xudt nhdp kho hang

Phu thudc vao két ndi internet néu ma QR chtra duong lién két dén
website. Néu khong co internet thi s& khong truy cap duoc théng tin ma
QR cung cap

DG lira dao : Nguoi dung c6 thé bi lira dédo hodc tin cong mang néu truy
cap vao cac ma QR chua thong tin nhay cam hodc nhirng website gia mao
Khong hd trg dit liéu qué phirc tap : Du c¢6 thé luu trit dir liéu 16n, md QR
c6 thé gip khé khan néu dir lidu qué dai.

Mit thim my : Trong mot sé tng dung, ma QR c¢6 thé lam mat tinh tham
my & nhirg mat hang cao cip duogc thiét ké bao bi dep mat

Néu ma QR chua dir lidu tinh nhu URL, néu dia chi thay d6i thi can phai

tao lai ma QR ma1 va phan phat lai ma méi nay

= Sau khi danh gia nhirng tiéu chi trén, nhom ching em da quyét dinh sir dung ma

QR @ quan 1y hang hoa vi nhitng wu diém vuot troi so voi méd vach 1D
(barcode)[1]

1.2.4 Cac phwong phap luu trii thong tin hang hoa :

e Phuong phép 1 : Luu trit bang file cuc bo

File cuc bd 1a tép tin duoc luu trir trén thiét bi dién tir cua nguoi dung thay

vi luu trén ddam may hay mot may chu tir xa. Vi du vé file cuc bo 1a file Word,

Excel,...

Phuong phap luu trit bang file cuc bo 1a phwong phép luu trit dir liéu truc

tiép vao 6 dia clia may tinh hodc thiét bi dang chay chuong trinh, thay vi luu vao

co sO dit liéu hodc hé thong luu trit ddm may. Dt 1i€u ¢6 thé dugce luu dudi nhicu

dinh dang khac nhau nhu: .txt, .csv, .json, .xml, .xIsx[2]

Uu diém cta luu trir bang file cuc bo :

>

D& trién khai, khong can cai dat cac phan mém phtc tap hay hé quan tri
co so dir liéu

Phu hop cho nguoi méi bat dau

Dé sao luu va chia sé voi nguoi dung khac

D& doc, kiém tra va chinh stra. Ngoai ra c6 thé thao tac thu cong mot cach

don gidn néu can thiét
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Gidi phdp tw déng hod xudt nhdp kho hang

> Khong can két ndi internet : T4t ca dit liéu trong file cuc bd c6 thé dung
hoan toan offline

> Phu hop dé lam mé hinh nhé va thir nghiém

> C6 thé thay ddi ciu tric file ma khong anh hudng nhiéu

> Khong ton phi : Dit lidu duoc luu trir trén mdy tinh c4 nhan hoan toan mién

phi. Ciing khéng can ding ky hay mua tai khoan.
Nhuoe diém cua luu triv béng file cuc bo :

> Khong pht hop v6i hé théng thuc té : Khi can xir Iy nhiéu thong tin s&
khién qua trinh bi cham va d& gip 15i

> Kho truy van, tim kiém va cap nhat dir liéu

» Kho quan Iy : Khong co6 kha niang kiém soat dit liéu bj trung va sai dinh
dang

»  Kho mo rong : Viéc nang cép file thanh hé thong quan 1y chuyén nghiép
khi hé thong phat trién 13 phuc tap va tén cong sirc

» D& xay ra 16i mat dit liéu néu khong can than

> Tinh bao mat thap : File c6 thé truy cdp va chinh stra dé dang bét ctr luc
nao. Khong c6 ma hod dir liéu

Ay Pmm® - 5 3 . 3 X A
" A EEE EE W - ' .

Hinh 1. 6 Phuong phap luu trit bang file cuc bo
e Phuong phép 2 : Luu trit bing ddm may

Cloud, hay con goi 1a di¢n todn ddm may, 1a mo6 hinh dién toan sir dung
cong nghé may tinh va phat trién dya vao mang Internet. O mo hinh dién toan
Sinh vién thyc hién : Nguyén Vin Khiém Giang vién huéng dan : TS. Nguyén Hoang Mai
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Gidi phdp tw déng hod xudt nhdp kho hang

nay, moi kha ning lién quan dén cong nghé théng tin déu duoc cung cip dudi
dang cac "dich vu", cho phép ngudi st dung truy cap cac dich vu cong ngh¢ tu
mot nha cung cip ndo d6 "trong dam may" ma khong can phai ¢ cac kién thirc,
kinh nghiém vé cong nghé dé, ciing nhu khéng can quan tim dén cac co sé ha

tang phuc vu cong nghé do.

Smartphone Documents

Chat
E-mail GAL Laptop

Presentations

Blogs Calendar Video

Pictures Training
Tablet

Address Book Spreadsheets Desktop

Hinh 1. 7 Luu tritu bang dam may

Luu trit bing ddm mAy 13 hinh thire luu trir dit lidu trén cac may chi tir xa
(thudng ctia bén thtr ba nhu Google, Amazon, Microsoft...), thay vi luu trong 6
clrng may tinh ca nhan. Nguoi dung ¢ thé truy cap, luu, cap nhat, chia sé dit lidu

tir bat ky ddu, mién 1a c6 két ndi internet.[3]
Uu diém cia luu trir bang dam may :

» D@ dang truy cap : Vi dit lidu duoc Iuu online nén ngudi ding cé thé truy
cap moi lac moi noi, mién 1a co két ndi internet

> HJ trg nhiéu ngudi ding cing lac : Cho phép nhiéu ngudi dung truy cép,
chinh stra dit liéu dong thoi

» Ty dong sao luu va phuc hoi : Hé thdng dam may c6 chirc ning backup tir
dong, giam nguy co mat dir liéu khi thiét bi gip su cb

»  Bao mat cao : HO tro ma hoa du liéu, xac thuc nguoi dung. An toan hon
so v&i phuong phap luu file cuc bd

» Kha ning mé rong linh hoat : C6 thé mé rong dung lwong va hiéu ning
theo yéu cau. Phu hop véi ca hé thdng 16n va nho.

» K&t ndi dé dang véi cac thiét bi dign tur
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Gidi phdp tw déng hod xudt nhdp kho hang
Nhuoc diém cua luu trit bing dam may :

> Phu thudc vao két ndi internet : Khong c6 mang thi s& khong truy cép va
chinh stra duoc dir liéu

» Chi phi ting theo nhu cau : Dich vu ddm miy thudong chi mién phi véi
dung lwong nhd, néu lam hé thdng dung luong 16n thi s& ton kém hon

> Quyén riéng tu khong dam bao : Dit liéu duoc lwu & bén thir ba, nén d& c6
nguy co bi ro ri thong tin. Ngoai ra d tin cay cling phu thudc vao nha
cung cap

» (Cong doan dang ky tai khoan phtrc tap

e Phuong phép 3 : Luu trit bang phan mém co sé dir liéu

Co so dit liéu (Database) 1a mot tap hop cac dit liéu co to chic lién quan
dén nhau, thudng duogc luu trit va truy cap dién tir tir hé théng mdy tinh. Khi co
so dir liéu phtc tap hon, chung thudong dugc phat trién bang cach st dung céac k¥

thuat thiét ké va mo hinh hoa chinh thuc.

La cach luu trit va quan 1y dir liéu bang cac hé thong co t6 chirc, c6 kha
nang truy van, cap nhat, va kiém soat dit liéu mét cach hiéu qua. Pay la cach luu
trir pho bién va chuyén nghiép nhat trong cac hé thong phan mém hién nay, tir

website, phan mém quan 1y dén hé thong doanh nghiép.[4]

Database 1

Hé quan tri
CSDL
(DBMS - Database
Management
System)

Nha thibt ké CSDL Nha quan trj CSDL

T (Developer) (Database Administrator)
una 3

Hinh 1. 8 Luu trit bang phin mém co s& dit liéu
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Gidi phdp tw déng hod xudt nhdp kho hang
Uu diém cua luu trir bang phan mém co sé dir liéu :

» D@ kiém soat dir liéu va dé mé rong : Dt liéu duoc t6 chirc theo bang
(SQL) hoic dang tai liéu (NoSQL), gitip truy van, théng ké dir liéu d&
dang. Phu hop voi mé hinh hang hoa c6 nhiéu dit liéu

> Pam bao tinh toan ven va chinh xac : Giam 16i dit liéu bi trung, thiéu hoac
sai dinh dang

» D@ truy xuét : C6 thé truy van, tim file hoic loc file d& dang theo nhiéu
tiéu chi bang cdu 1énh SQL

» DA tich hop vé6i nhidu ngdn ngir 14p trinh (python, C#, java,...)

> Hb trg nhiéu ngudi ding dong thoi : Cho phép nhiéu nguoi str dung cling
luc ma khong bi xung dot dir liéu

> Bao mat tot : C6 thé phan quyén nguoi dung, hd trg ma hod va kiém soat
truy cap. Dit liéu duoc sao Iuu dinh ky. Giam nguy co file bi lac hodc vo
tinh bi x04 khi luu trén may

> Sao luu va phuc hdi dir liéu don gian : Toan bd dir li¢u déu nam trong
CSDL, nén chi can backup CSDL la khong lo vé viéc bi mat dir lidu

» D& mo rong va tich hop véi cac phan mém quan 1y kho, website,. ..

> Chi phi ré : Nhiéu phan mém co sé dit lidu c6 phién ban mién phi cho

nguoi dung nhitng du an nho cé thé st dung
Nhuoc diém cua luu trit bang phan mém co so dir liéu

> Phuc tap khi trién khai ban dau : Can cai dat va cau hinh ban dau

> Tén tai nguyén hé théng hon so véi viée dung file cuc bo

> Can sao luu dit liéu dinh ky, néu khong co6 thé mét dit liéu do 15i hé thong

hozc phan mém
» Vo1 hé théng 16m, can server manh hodc hosting
=>» Tu nhitng ti€u chi cia cac phuong phap trén, nhom ching em lya chon phuong

phap luu trir thong tin hang hoa bang phan mém co so dit liéu vi nhimng uu diém
vuot trdi so véi cac phuong phap con lai.

1.2.4 Tong quan vé hé thong dwgc dé xuit :

So db tong quat hé thong cua dé tai duoc phac thao nhu hinh 1.9
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Gidi phdp tw déng hod xudt nhdp kho hang
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Hinh 1. 9 So d6 tong quat ciia hé théng

Neuyén 1y chung cta hé thong :

» Hé thong st dung 4 camera dé theo ddi xe ning, ding YOLOv8 dé nhan
dién xe, sau do tinh toan toa do cua xe khi xe di chuyén

» St dung camera dé quét ma QR duoc in trén hang dé nhan biét loai hang

> Thong tin hang hoa (vi tri, md QR) va lich sir xuat nhap kho dugc luu vao
phan mém co so dit lidu

» Titca nhirng dir li¢u trén duoc hién thi trén mot man hinh giam sat. Co
thé dung thiét bi dién tir dé theo doi

1.3 Két qua du Kién :

Két qua mong mudn dat duge ctia nhoém khi thuc hién du 4n nay nhu sau :

> Xay dyng thanh cong mé hinh dung camera dé xac dinh toa do ciia xe ning trén
mit phang : Hé thong sé& str dung 4 camera dit ¢ 4 goc dé theo ddi vi tri xe nang,
déng thoi tinh toan ra toa do ctia xe theo thoi gian thuc

> Nhan dién xe ning tir nhiéu goc nhin khac nhau, khong c6 diém mu : Viéc sir

dung dong thoi 4 camera gitip tranh viée khong theo ddi dugce xe & mot vai goc

nhét dinh
> Theo ddi vi tri luu trit va lich str xuat nhip kho hang bang phin mém co s¢ di
liéu MySQL.
Sinh vién thyc hién : Nguyén Van Khiém Giang vién huéng dan : TS. Nguyén Hoang Mai
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Gidi phdp tw déng hod xudt nhdp kho hang

> Tbi wu hod khong gian luu trit hang hoa. Sip xép hang hoa mot cach hop 1y bang
viéc phén loai hang véi su hd tro ciia mi QR, giup tiét kiém khéng gian kho, tir
d6 c6 thé luu nhiéu mat hang hon.

» Tao giao dién d& dung va don gian, hién thi diy du thong tin can thiét dé giam
sat kho hang

» Tang do chinh x4c : Viéc dung ma QR s€ giup giam sai sét xay ra trong qua trinh
hoat dong, dong thdi gitip hé thdng 1am viée nhanh va chinh xac hon

> Téi wu hoa chi phi cho dy 4n : Hé thong hoat dong ty dong sé rit ngan thoi gian
clia qué trinh luu kho va giam thiéu chi phi gy ra do sai sét. Ngoai ra, hé thong

cling gitip han ché t6i da viéc that thoat hang hoa.

1.4 Két luén :

O chuong 1, nhom ching em da dua ra tong quan vé dé tai “Xay dung hé théng
tuw dong hoa trong kho hang dét may”. Néu duogc tinh cép thiét cua du an dua trén hién
trang thuc té tai cac nha may. Nhom ciing da cung cép giai phap cho van dé nay va dua

ra két qua dat duoc du kién.

Chuong 2 sé& di siu vao ddi tugng chinh cua dy 4n, bao gém cau tric, nguyén 1y
hoat dong va diéu khién cta hé thong. Ngoai ra s& néu cu thé cac thiét bi (phan cung,

phan mém) dugc st dung trong hé théng
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CHUONG 2 : PHUONG PHAP XAC PINH TOA PQ XE NANG VA LUU
TRU HANG HOA

2.1 Ciu triic ciia hé thong :
Hé thong c6 so @ khéi nhu hinh 2.1

Camera

Xir ly anh
Nhan dién xe nang
Quét ma QR
Nhan dién hang hoa

Xac dinh toa do y
tlr 4 géc camera

Lwu thoéng tin hang hoa
vao phan mém CSDL

Y

Téng hop toa d6 tir cac
camera dé xac dinh vi tri
xe nang

Hién thj théng tin trén
giao dién giam sat

Hinh 2. 1 So d6 khdi ciia hé thong

Hé théng st dung camera dé xu 1y anh, nhan dién va tinh todn toa d§ xe nang,
ddng thoi cling dung mot camera dé quét ma QR duoc in trén hang hod, thong tin hang
hoa s& duoc luu vao phan mém CSDL. T4t ca nhitng dit liéu vé xe ning va hoang hoa

s€ dugc hién thi trén giao di¢n giam sat
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2.2 Mgt vai dinh nghia :

Trude khi di vao nguyén 1y hoat dong, can tim hiéu vé mot s6 dinh nghia

o Thé nao Ia thi giac may tinh ?

Thi gidc may tinh (computer vision) 1a mét linh vuc bao gdm céc phuong phap
thu nhan, xtr 1y 4nh k¥ thuat sd, phan tich va nhan dang cac hinh anh va, néi chung
1a dit liéu da chiéu tir thé gidi thuc dé cho ra cac thong tin s6 hodc biéu tuong, vi du
trong cac dang quyét dinh.Viéc phat trién linh virc ndy c¢6 bdi canh tir viée sao chép
cac kha nang thi giac con nguoi bdi sy nhan dién va hiéu biét mot hinh anh mang
tinh dién t&r. Sy nhan dién hinh anh c6 thé xem 1a viéc giai quyét véan dé cua céc biéu
tuong thong tin tir dir liu hinh dnh qua cach dung cdc mo6 hinh dugc xay dung véi
su giup d& cia cac nganh 1y thuyét hoc, thong ké, vat 1y va hinh hoc.Thi gidc may
tinh cting dugc mo ta la sy téng thé ctia mot dai rong cac qua trinh ty dong va tich
hop va cac thé hién cho cac nhan thirc thi giac.

Thi giac may tinh 1d mot mon hoc khoa hoc lién quan dén 1y thuyét ding sau céac
hé thong nhan tao co trich xuat cac thong tin tir cac hinh anh. Dir liéu hinh anh c6
thé nhiéu dang, chéng han nhu chudi video, cac canh tir da camera, hay dit liéu da
chiéu tir may quét y hoc. Thi gidc may tinh con 1a mot mén hoc k¥ thuat, trong d6
tim kiém viéc ap dung cac mo hinh va cac 1y thuyét cho viéc xay dung cc hé thong
thi gidc may tinh.

Céc linh vyc con cua thi gidc may tinh bao gém tai cdu tric canh, do tim su kién,
theo ddi video, nhan dién b cuc dbi tuong, hoc, chi muc, danh gia chuyén dong va
phuc héi anh.

Nguyén ly hoat dong cua thi giac may tinh :

Thi gidc may tinh dugc phat trién va hoat dong dua trén cac k¥ thuat va thuat
toan phirc tap nham mé phong qué trinh nhan dién va xir Iy hinh anh cia con ngudi

nhu sau:

> Thu thap hinh anh (Image Acquisition): Budc dau tién trong qua trinh Computer

Vision 1a thu thép dir li¢u hinh anh hodc video tir nhi€éu nguén khac nhau nhu
camera, cam bién hodc cac co s¢ dit liéu hinh anh d3 c6 san.

»  Tién xt 1y (Preprocessing): Trudc khi bat dau phan tich, cac chuyén gia sé& tién

xtr ly hinh anh dé 1am sach dir liéu, loai bd nhiéu, sira cac bién dang, diéu chinh

d6 sang hoic d6 twong phan dé cai thién chat lwong hinh dnh. Muc tiéu cia tién
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xu ly 1a dam bao céc thuat toan nhan duoc d4u vao hinh anh chinh xac va dang

tin cdy.

> Trich xuit ddc trung (Feature Extraction): Trong budc nay, hé thong s& nhan dién

va trich xuat cac dac di€m dac trung cua hinh anh nhu cac canh, goc, két cau,
hinh dang hodc phan bé mau sac. Viéc nay gitp don gidn hoa dir 1iéu, gitr lai cac
thong tin quan trong va loai bo nhiing chi tiét khong can thiét, tir d6 tao ra dau

vao hi€u qua cho cac budc phan tich va phan loai sau.

> Phén loai d6i tugng (Object Classification): Sau khi trich xuat cac dic trung va
hoan thién huan luyén mé hinh hoc sau (deep learning), hé thong c6 thé phan loai
va nhan dién cac ddi tuong trong hinh anh bang cach so sanh cac dic trung da
trich xuit véi cac mau ma nd di hoc duoc trong qua trinh hudn luyén. Pay 1a qua
trinh giup mdy tinh phan biét cac ddi trong khac nhau, chang han nhu nhan dién
hinh anh ctia mot con meo hay con cho.

> Nhan dién ddi twong (Object Identification): Nhan dién dbi twgng nham xac dinh

chinh x4c cac dbi tuong cu thé trong mot buc tranh. Nhiém vu cua giai doan nay
12 nhan dién cac ddi tuong hodc ca thé trong mot canh gitip hé théng khong chi
phan loai ma con biét chinh xac ddi twong nao dang xuat hién trong hinh anh.

> Theo ddi d6i tugng (Object Tracking): Qua trinh theo ddi d6i twong trong thi giac

may tinh lién quan dén viéc theo di su chuyén dong ctia mot doi tuong qua cac
khung hinh lién tiép trong video. H¢ théng s& x4c dinh vi tri cua d6i tuong trong

mbi khung hinh va duy tri su lién tuc trong sudt qua trinh chuyén dong.

?

Hinh 2. 2 Thi gidc may tinh gitip theo déi doi twong
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Cac cong nghé cua thi giac may tinh :

Cong nghé thi gidc may tinh dua vao nhiéu thuét toan khac nhau dé thuc hién cac
nhiém vu nhu nhan dién ddi tuong, theo doi chuyén dong, va phan loai hinh anh.

Mot s6 cong nghé noi bat trong linh vyc nay bao gom:

» Convolutional Neural Networks (CNNs) : Convolutional Neural Networks

(CNNs) lam cong nghé thi giac may tinh st dung cac phép toan hoc dé trich
xudt mAu tr hinh anh va wéc lwong nhitng gi chiing dang nhin thay. Qua trinh
nay duoc lap lai cho dén khi hé théng xac nhan dd chinh xac cua udc luong.
CNNis c6 thé nhén dién cac dic diém ndi bat trong hinh anh nhu cac canh, goc
va cac mau phurc tap khac giup mdy tinh "hiéu" va phan tich hinh anh mét cach
chinh xac.

» Deep Learning va Transfer Learning : Sy ra doi cua Deep Learning cho phép

may tinh hoc hoi vé dit liéu hinh anh mot cach doc 1ap ma khong can sy can
thiép nhiéu tr con ngudi. Cac nha khoa hoc chi can phat trién mot thuét toan tdt
va may tinh s& tur dong xir Iy phan con lai. Ngoai ra, Transfer Learning 13 mot
khai niém cho phép cong nghé thi giac may tinh sir dung mé hinh di duoc huin
luyén tir trude dé bat dau. Piéu nay giup giam thiéu thoi gian va chi phi huan
luyén, vi mé hinh da c6 sin cac kién thirc co ban.

» Edge Detection va Feature Extraction : Edge Detection 1a m{t trong nhiing k¥

thuat noi bat trong viéce trich xuat dic trung, dong vai tro xac dinh bién gi6i cia
mdt ddi tuong va trich xuét cac dac diém cua no. Qua trinh nay st dung céc thuat
toan dé nhan dién su khéc biét trong d§ sadng cac diém anh (sau khi chuyén dtr
li¢u thanh hinh anh xam). Muc tiéu cudi cung cua Edge Detection 1a nhan dién
d6i tugng trong hinh anh.

> Optical Flow and Motion Estimation : Optical Flow 1a mdt k¥ thuat trong thi giac

may tinh gitip xac dinh cach mdi diém trong mot hinh anh hodc doan video di
chuyén so véi miat phang hinh anh. Ky thuat nay co thé udc luong téc do di
chuyén cua cac dbi tuong. Trong khi d6, motion estimation du dodn vi tri ctia cac
d6i trong trong cac khung hinh tiép theo cia mot chudi video. Ca hai ky thuét
nay déu rat quan trong trong vi¢c theo doi doi tuong va dan duong tu dong, dac

biét trong cac hé théng tu lai va robot.
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» Image Registration and Stitching : Image registration va Image stitching la hai

ky thuét quan trong trong thi gidc mdy tinh c6 nhiém vu két hop nhiéu hinh anh

lai voi nhau. Image registration hd trg cin chinh cac hinh anh, trong khi Image

stitching s& chong cac hinh anh 1én nhau dé tao thanh mot hinh anh duy nhat.

Hinh 2. 3 Thi giic may tinh giup xac dinh chuyén dong va du doan vi tri

Quy trinh xi lv anh trong thi giac may tinh :

Quy trinh xtr 1y anh thuong gém 5 giai doan chinh

>

Thu nhan hinh anh (Image Acquisition) : La budc dau tién dé lay hinh
anh tur nguén nhu camera webcam, file anh, video,... Hinh anh thu duoc
1a dang sb, tap hop cac diém anh pixel

Tién xtr 1y anh (Image Preprocessing) :Gitp 1am sach va chuan hoa anh
dé dé phan tich. Vi du nhu can b::ing anh sang, lam mo anh, loc nhiéu, ...
Trich xuit dic trung (Feature Extraction) :La budc rit ra cac thong tin
dac trung tr anh nhu: canh, dudng vién, diém dic trung, doi tuong,...
Phan tich va Nhan dang (Object Detection/Recognition) : Tuy vao bai
toan, c6 thé 1a: phan loai anh, phat hién ddi tuong , phan loai dbi
tugng, ...

Hién thi va dién giai két qua : v& ving gidi han, guri dit liéu sang phan

mém quan 1y, luu video hodc két qua nhan dang
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Uu nhwoc diém ciia thi gidc may tinh :

Uu diém

» Tang cudng tr dong hoa: Cac hé thdng dwra trén thi gidc may tinh c6 thé
thay thé con ngudi trong nhitng cong viéc nhu kiém tra chat lugng san
pham trong day chuyén san xuit hay nhan dién khuén mit trong hé
thng an ninh.

> Do chinh xéc cao: Cac thuat todn ciia Computer Vision co thé dat duoc
dd chinh xac rét cao trong viéc nhan dién va phan loai doi tuong, vuogt
qua kha ning ctia con ngudi trong mot sé tinh hudng cu thé.

»  Ung dung rong rdi: Ung dung ciia Computer Vision rat da dang, tir y té
(phan tich hinh anh y khoa) dén giao théng (hé thdng l4i xe tw dong) va

gidi tri (nhan dién nguoi choi trong tro choi video).
Nhuwoc diém

> Chi phi va yéu cau tai nguyén cao: Viéc phat trién cac hé thong thi giac
may tinh doi hoi phan cirg manh mé va tai nguyén tinh toan 16n, diéu
nay c6 thé 1am ting chi phi trién khai.

» Kho khan trong viéc xir 1y hinh anh chit luong thap: Cac thuat toan thi
gidc may tinh doi khi gdp kho khin trong viéc nhan dién d6i twong khi
hinh anh bi mo, anh sang yéu, hodc c6 nhiéu yéu tb nhiéu.

> Van dé bao mat va quyén riéng tu: Cac tng dung nhu nhan dién khuén
mit c6 thé din dén cac van dé vé bao mat va quyén riéng tu néu khong

duoc ki€ém soat dung cach.

Mot s6 trng dung thue tién cia thi giac may tinh:

» Nhan dién khuoén mat

» Lai xe ty dong

> Phan tich hinh anh y khoa
> Robot va tu dong hod

> Thuong mai dién tir
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Trong du 4n nay, ta c6 thé dung thi gidc may tinh dé thu hinh tir cac
camera, sau d6 phat hién xe bang YOLOVS, xir Iy anh va nhan dién xe, tiép theo
1a bién d6i phéi canh tir mdi camera dé xac dinh nhiéu vj tri thuc té, cudi cung la

tinh toan toa do trung binh tir toa do ctia cac camera[5].
e Pixellagi?

Pixel 1a mot don vi nho nhat cua mot hinh anh trén man hinh hodc sensor anh.
Pixel 1a viét tat ciia “picture element” (phan tir hinh anh). Mdi pixel dai dién cho mot
diém anh trén man hinh hodc trong mot hinh anh s6. Mbi diém anh 1a mot mau cua
mot hinh anh ban dau, nhiéu diém anh hon thudng cung cap dai dién chinh x4c hon

cua ban goc.

Cuong do cia mdi diém anh co thé thay ddi. Cac pixel duoc sap xép canh nhau
vo1 cuong d§ mau giéng hodc khac nhau, tao nén hinh 4nh ma mat nguoi cd thé nhin
thay duoc. Cang nhiéu Pixel trong 1 birc anh thi buc hinh d6 cang chi tiét. Khi phong

to 1 btrc anh, dén 1 murc nao d6 s& nhin thay pixel[6]

/

Hinh 2. 4 Cac pixel trong mot hinh anh duoc hién thi dudi dang 6 vudng nho
e Gocnhin FOVlagi?

Field of View (FOV) — hay con goi 1a gbc nhin, trudng nhin, 1a gbe tao boi hai
duong thing xuit phat tir diém dit thiét bi (nhu camera, mat ngudi, cam bién,...)

dén hai mép ngoai ciing ctia viing ma thiét bi d6 c6 thé nhin thay hodc ghi nhan duoc.
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FOV Ngang

— FOV Doc

Hinh 2. 5 G6c nhin FOV

Trong nhiép anh va quay phim, truong nhin 1a pham vi goc ctia canh. C6 thé quan
sat dugc ma 6ng kinh hodc may anh co thé chup dugc. N6 thuong dugc biéu thi bﬁng
d6 hodc radian. Trudng nhin rong hon c6 nghia 1 c6 thé nhin thy nhiéu bbi canh
hon, hitu ich khi chyp phong canh hoac nhém dong nguodi. Trudng nhin hep hon
thuong dugc st dung dé chup anh tir xa. Hoac khi nhiép anh gia hodc dao dién video

mudn tap trung vao mot chii d&é nho hon.[7]
e Phuong phap bién d6i dong nhat 1a gi ?

Bién d6i dong nhat 1 phép bién d6i hinh hoc trong khong gian 2D, dung dé anh
xa mdt mat phang nay sang mit phang khac. Thudng dugc dung trong thi gidc may
tinh dé :

> Ghép anh
> Hiéu chinh phdi canh
> Xac dinh vi tri ctia vat thé trén mat phang khi thay d6i goc nhin

Bién d6i dong nhat 1 phép bién ddi tuyén tinh trong khong gian toa d6 dong nht,
thay vi biéu dién toa do diém 1a (x,y)[8]
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Yeam

Hinh 2. 6 Phuong phap bién doi dong nhat

2.3 Nguyén ly hoat dong tong quat :

Pé xac dinh dugc toa do cua xe nang trong nha kho, can sir dung phuong phap
bién doi dong nhat thuong duogc sir dung dé chuyén doi toa do giita cac hé quy chiéu
khac nhau trong khong gian 2D hoac 3D.

Trong hé toa do dé)ng nhat, moi diém duoc biéu dién dudi dang
(x,) = (W, wy,w),w = 0. Tét ca déu biéu dién cing mét diém vi khi chia cho w, van
thu duoc két qua (x,y)

Cac budc xac dinh toa do nhu sau

e Budc 1: Dang tong quét cia cong thirc bién doi phdi canh dong nhat

X' u

Y'\=Hx|v (2.1)
\W 1
Trong do

e (u,v):toadod pixel trong anh tra vé
e (X’,Y’,W): toa do dong nhit
e W laheé sty 1¢, giup chuan hoa toa do

H : ma trdn dong nhat c6 kich thuée 3x3
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My hyo hy
H=\hy hy, b (2.2)
hy  hy o by

e Budc2: Chuyén vé toa do thuc
X'=hu+h,v+h;,
Sau khi nhan ma tran Y'=h,u+ h,v+h,, (2.3)
W=l u+hy,v+hy,
X' hu+h,v+hy,
W Iyt hgv+
Y' hu+h,v+h,

Y = —=
W hu+h,v+h,

Lic nay toa do thuc la (2.4)

= MJdi camera déu thuc hién cac budc nhu vay dé xac dinh toa do riéng cho hinh
anh cua tung camera

e Budce 3 : Sau khi c6 toa d) riéng tur hinh anh ting camera, ta tinh gia tri trung
binh dé lay két qua gan dung nhat

_ N tX XX,

4 2.5)
_A tV,+ Y+,
xe 4

2.3.1 Cdac budc tim ma tragn H :

Céc hé sd ctia ma trin H duoc tinh tir 4 cap diém tuong Ung gilra anh va mat
phang thuc. 4 diém d6 can phai phan b déu trén mit phang, khong thing hang. Nén
chon 4 diém nim tai 4 goc cua khung hinh dé phu kin vung anh. Gia sir ta ¢6 4 diém

tuong ing
Anh (pixel) | Thuc té (mét)
(uvvl) (xpyl)
(t45,7,) (x,,37)
(u3,v3) (x3:J’3)
(“4:"4) (x4,y4)
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e Budc 1 : Viét 2 phuong trinh cho mdi diém
Tir cong thire chiu & trén
X _£: by, +h,v, + by = (

YW hu+hyv +1

Y' hu+h,v,+h
Y, = W = 2131”1‘ N szi N fs = (hyu; + v, + D)y, = by, + hyyv, + s

U+ v+ D)X =+ by, + by
(2.6)

O cong thirc nay ta cho hé s6 h33=1 dé loai bo vé dinh
e Budc 2 : Chuyén vé dang tuyén tinh
Chuyén timg phuong trinh vé dang tuyén tinh vé6i 8 4n. Gia st voi mot an i

Py + v, + by = By, X, = hyvix, = X,

(2.7)

oty + hop v, + By — gy, — by, y, =
Téach hé sd, viét dudi dang ma tran

T

hl2

My
[ul_ v 1.0 0 0 —ux —vl.xl}>< h,, :{xl} 2.8)
0 0 0 uw v 1 —uy -vy h,, Y,

h23

h31

/s |

e Budc 3 : Xay dung hé phuong trinh
Liap lai bude 2 véi cac diém con lai diém, ta c6 hé phuong trinh 8 an, sau khi giai

xong, thé cac gia tri vao ma tran H

by h, W
H= h21 hzz h32 (2-9)
hy hy 1

2.3 Cach xac dinh vi tri hang hoa trong kho :

Dé xac dinh vi tri hang ho4 trong kho, mdi ké hang s& lip dit 1 camera & phia
trrdc, Camera nay sé dong vai tro theo ddi hang hoa. Mdi 6 hang hod s& duoc python
xac dinh toa do dudi dang pixel. Sau khi quét ma QR cua hang hod, xe nang dua hang
vao 0, camera s€ nhan di¢n c¢6 hang hoa dugc dua vao, sau d6 luu thong tin ma QR va

vi tri chtra hang, cing vé6i thoi gian nhap hang vao phan mém co s& dir liéu MySQL.
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Tuong tu khi xudt hang, loai hang, thoi gian xuét hang ciing s& duoc luu vao co sé dit

liéu.
Hinh 2. 7 Camera gin phia trudc ké hang
Hinh 2. 8 Ma QR dén trén kién hang
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2.4 CAc thanh phin dwec dung trong hé théng :

2.3.1 Cdc phin mém sir dung

2.3.2.1 Giéi thiéu vé phan mém Pycharm

PyCharm 14 mot phan mém IDE (Integrated Development Environment —

Mai truong phat trién tich hop) chuyén dung dé lap trinh Python. PyCharm noi

tiéng nho viéc gitp lap trinh vién code nhanh hon, chinh xac hon va dé dang quan

1y du an 16n.

PyCharm ciing twong tu nhu Python, 1a mét trong nhiing IDE duoc nhiéu

nguoi dung wa chudng va str dung rong rai trong gidi lap trinh. Nho sy tién loi

va hiéu qua cao, PyCharm di dugc nhiéu doanh nghiép c6 tim anh hudng 16m st

dung lam IDE Python nhu: Symantec, Twitter, Pinterest,...[9]

Céc uu diém cua Pycharm :

»

Giao dién thong minh : Truc quan, dé dung cho c4 ngudi méi 1ap
trinh va nhitng nguoi 13p trinh 1au nam

Debugger manh mé : HS trg debug truc quan, xem gié tri bién,...
D@ dang kiém tra va sira 1i trong chuong trinh

Quan Iy project tét : Pycharm gitp t6 chitc céc file python, thu vién,
tai nguyén,... mdt cach gon gang

Hb tro web frameworks : Tich hop t6t v6i nhiéu phan mém va
website nhu PyQt5, Django,...

H5b trg viét code: Pycharm goi y ham, bién, d6i tuong,... trong qué
trinh viét, gitp rat ngan thoi gian lam viée

Kiém tra va canh bao 15i : Phat hién 16i cu phap, canh bao bién
khong dung, ham sai s6,... trong thoi gian thuc

C6 phién ban mién phi du cho 1ap trinh co ban
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Hinh 2. 9 Giao dién phin mém Pycharm

Trong du 4n ndy, Python déng vai trd 1am trung tdm diéu khién va xu 1y
chinh trong toan bg hé¢ théng nhan dién, tinh todn toa d6 xe nang va quét ma QR

hang hoa. Cac cong dung ctiia Python nhu sau :

> Dung dé lay hinh anh theo thoi gian thyc tir cac camera, dua hinh anh
qua YOLOVS dé nhan dién xe nang, trich xuat bounding box (ving gidi
han) cta xe trong hinh anh

> Tinh toan toa do that cia xe nang

> Nhan dién va quét ma QR

> Luu trir d@r liéu vao MySQL

2.3.2.2 Gi6i thiéu vé YOLOVS
YOLOVS 1a mot mé hinh tri tué nhan tao (AI) dung dé nhan dién va phat
hién d6i tuong trong hinh anh hodc video. Ngoai ra YOLOVS cé thé xac dinh vi

tri ctia timg d6i tuong bang cach v& hop gidi han (bounding box). M6 hinh YOLO
ndi tiéng voi kha nang phat hién nhanh, chinh xac cac d6i tugng trong hinh anh
va thuong duogc ing dung rong rai trong giam sat an ninh, phat hién phuong ti¢n
giao thong, phan tich video va nhiéu linh vuc khac.[10]

Pic diém ndi bat cia YOLOVS
> Nhanh va chinh xac: YOLO xt Iy toan bd anh trong mot 1an (one-
shot), khac v6i cac mo hinh khac can thoi gian xir 1y 1au hon.

Ngoai ra YOLO c6 thé dat tbc do xu 1y trén 30fps
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» Xt Iy nhiéu d6i twong cung luc: YOLO c6 thé phat hién nhiéu d6i
tugng trong mot anh mot cach dong thoi va phan loai ting loai &
rang. D& mé rong cho cac tng dung nhu dém sé ngudi, theo ddi
xe nang, nhan di¢n hang hoa,...

> Pon gian, d& dung: D& hiéu va d& trién khai v6i lugng ma ngudn
khong phtre tap

> HJ tro nhiéu cong cu va nén tang: Co thé tich hop vao python,
C++, OpenCV,...

> Cho phép xuét file sang nhiéu dinh dang khac nhau

Trong du an nay, YOLO ddng vai tro gitp phat hién xe tir hinh anh 1ay tir
cac camera. Ttr moi khung hinh, YOLO s¢& phat hién xe, tra toa d§ xe dudi dang
pixel, tirc 1a bounding box ciia xe. Pay 1a dif liéu gbc dé tinh toan vi tri xe ning

trén mat phéng that.

Ngoaira, YOLO con co thé loc dit liéu du vao bﬁng cach bd qua cac vat

thé khong lién quan, chi dir lai hinh danh dugc train tir trudce 1a xe nang.

Viée xir Iy hinh anh bt du tir viéc doc anh tir camera, dung thu vién hd
trg dé 1ay khung hinh tir camera, sau d6 huan luyén (train) dé phat hién vat thé,
tiép theo s& dén giai doan tinh tAm ving gi6i han (bounding box), loc dbi tuong
theo nhin (néu quan sat nhiéu ddi twong), va cudi cung 1 tinh toan dé chuyén toa

do pixel sang toa d¢ that

person 0.70

f)e(son 0.91

person 0.86
~-motarcycle 0.96 motorcycle 0,92
. s 4

k

motoreycle 0.957

Hinh 2. 10 Ung dung cia YOLOVS
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2.3.2.3 Gidi thiéu vé phidn mém MySQL

MySQL la phin mém gitp tao ra cic co s& dit liéu (database), va quan 1y

dir liéu trong d6 bang ngdn ngit SQL (Structured Query Language). MySQL 1a

hé quan tri co s dit li¢u tu do ngudén md pho bién nhat thé gidi va dugc cac nha

phat trién rat wa chudng trong qua trinh phat trién g dung.

Vi MySQL la h¢ quan tri co sé dit li¢u tdc d6 cao, 6n dinh va dé& st dung,

c6 tinh kha chuyén, hoat dong trén nhiéu hé diéu hanh cung cip mot hé thdng lén

cic ham tién ich rat manh. Véi tdc d6 va tinh bao mét cao, MySQL rat thich hop

cho cac ing dung c6 truy cap CSDL trén internet.[11]

Céc uu diém ciia MySQL

»

»

Luu trir dir liéu 16n

Hiéu suit cao va 6n dinh : MySQL xtr Iy dit liéu nhanh, hoat dong
trén ca hé thong 16n, nhidu ngudi c6 thé truy cip cung lic

HO tro da nén tang : Co thé cai dat va sir dung trén nhiéu hé diéu
hanh khac nhau. Thém vao d6, c6 thé tich hop nhiéu ngdn ngi 1ap
trinh nhu python, Java,...

D& hoc, dé sir dung : MySQL str dung cac ca phap don gian, phd
bién, phu hop cho nguoi mai bat dau

Giao dién dong 1énh don gian, nhiéu cong cu hd tro

Thich hop cho ca du 4n nhé dén 16n

Hoan toan mién phi : MySQL 13 phan mém c6 mi ngudn mé, cho
phép st dung hoan toan mién phi

Béo mat cao : Co hd tro phan quyén nguoi dung

D@ sao luu va phuc hdi trong trudng hop xay ra 15i
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Hinh 2. 11 Giao dién phan mém MySQL

Trong dy 4n ndy, phan mém MySQL déng vai trd quan 1y hé co so dir
liéu, chiu trach nhiém luu trit, truy xuat va quan 1y toan bo thong tin lién quan

dén hoat dong kho. Cac img dung cu thé bao gém :

> Luu thong tin hang hoa (M3 hang, loai hang, ngay xuat/nhap kho)
> Két ndi va phuc vu giao dién ngudi ding (GUI)

> C6 thé thong keé, bao cao kho hang cho ngudi quan ly

2.3.2.4 Giéi thiéu vé Qt Designer :
Qt designer 1 cong cu do hoa giup thiét ké giao dién nguoi dung (GUI —

Graphical User Interface) cho cac ing dung viét bang Qt — mot framework phat
trién phan mém da nén tang phd bién [12]. Cac uu diém cia Qt Designer :

> Giai dién kéo — tha : Thay vi viét ma tha cong, nguoi ding co thé tao giao
dién bang cach kéo tha cac nat bAm, nhin, bang,... hay con goi 1a widget
> C6 thé chuyén thanh ma python : Qt Designer luu giao dién dugc thiét ké
duéi dang file XML, c¢6 thé chuyén thanh ma python hodc nap truc tiép
trong python
> Tiang tdc d6 phat trién phan mém : Gitp tiét kiém thoi gian viét GUI bang

code, dé ki€ém tra bo cuc giao dién mot cach tryc quan
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Hinh 2. 12 Giao dién phin mém Qt Designer

Trong du 4n nay, Qt Designer dong vai tro 1am giao dién hién thi thong tin bao

gom hinh anh cua cac camera, toa dg ctuia xe nang, vi tri hang hod va lich st xuat nhap

kho ctia hang.

2.4 Két luén :

O chuong 2, nhom chung em da dua ra cdu trac va nguyén 1y hoat dong cta hé

théng, cach tinh todn toa do cua xe nang dya trén hinh anh tir 4 camera. Ngoai ra cling

d3 dua ra cc thanh phan phan ctng va phin mém dung trong dy an nay.

Trong chuong 3, nhom s& di vao phan thiét ké cu thé cua dé tai, tinh toan duwa

theo thong sb ctia nha kho thuc té.

Sinh vién thyc hién : Nguyén Van Khiém
Chu Vién Hiéu

Giang vién huéng dan : TS. Nguyén Hoang Mai

33



Gidi phdp tw ddng hod xudt nhdp kho hang

CHUONG 3 : THIET KE HE THONG TU PONG HOA CHO KHO
HANG DET MAY

3.1 Thiét ké hé thong cho nha kho :
Thiét ké giai phap “Tu dong hoa cho kho hang dét may” cho mot kho hang véi
cac kich thudc gia dinh nhu sau:

> Chiéu dai: 30 mét

> Chiéu rong: 15 mét

> Chiéu cao : 8 mét

»  Tbng dién tich : 450m?

> Kich thudce kién hang : 80cm x 40cm x 40cm

Hinh 3. 1 So do nha kho

3.1.1 Tinh todn chiéu cao lip dit camera :

D¢ tinh chiéu cao lap dat camera cho h¢ thong, can can nhac cac yéu to

> Truong nhin (field of view — FOV) ctia camera
> Kich thude vung can quan sat (chiu dai va chiéu rdng ciia mit san) : can
xac dinh y€u td nay vi truong nhin ciia camera c6 gidi han. Camera chi c6
thé nhin thay mo{t vung nhat dinh, cang dat camera xa vung can nhin, thi
Sinh vién thyc hién : Nguyén Vin Khiém Giang vién huéng dan : TS. Nguyén Hoang Mai
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ving bao phu cang 16n, tuy nhién d6 chi tiét lai giam. Nén can xac dinh
trude kich thude ving mong mudn quan sat duge dé tinh duoc nén dit

camera cao bao nhiéu la du

Pé thuc hién dy 4n cho nha kho, can lua chon camera phu hop trong cac h¢
thng giam sat cong nghiép, c6 gia thanh hop 1y, d6 phan giai cao du nhan dién
ving va vat thé 16n, ngoai ra cin c6 goc nhin rong va c6 do bén cao, dung trong

lau dai duoc.

Tt nhitng yéu cau trén, lua chon loai camera IMOU Cruiser SE+ 4MP. Uu

di€ém cua camera nay :

v

Gi4 thanh khong qua dit : Khoang 1 triéu dong, so véi cac loai cao cap

hon, camera ndy van cung cap du chat luong dung

» Do phén giai 2560x1440 (Full HD), dii dé quan st xe nang.

> Goc nhin rong ( Khoang 120° ngang va 90° doc) : Bao phu dugc mot goc
16n, phut hop dé quan sat ving rong, hinh anh 6n dinh.

> C6 tiéu chuan chdng bui nuéc IP66 nén khang bui va nudc t6t, ding
duoc lau dai.

» Kich thudc anh tdi da : 2560 x 1400 pixels

Hinh 3. 2 Camera IMOU Cruiser SE+ 4MP

Vi kich thuée 15 x 30 mét ctia nha kho, chon goc nhin ctia mdi camera bao

tron ving c6 chiéu ngang 25 mét.
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Camera tao mot hinh nén nhin (FOV). Khi xét mat cit doc cua hinh noén thi

s€ dugc mot hinh tam giac can.

FOV Ngang —

FOV Doc

Hinh 3. 3 G6c nhin FOV

\"— Géc nhin FOV ngang

Hinh 3. 4 Mt cit cia goc nhin FOV

Véi: H lachiéu cao lap camera
D : Chi€u ngang vung can quan sat

Goc nhin ngang FOV = 120° 2 FOV’= 60°
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Vi mudn camera bao tron vung c6 chiéu ngang 25 mét, nén D =25

D
Ta c6: tan(FOV'):%:D:2><H><tan(FOV') (3.1)
D 25

= ~7.22 3.2
2><tan(FOV') 2><tan(60) (m) (3.2)

Khi do, chiéu rong quan sat dugc cua camera khi lép dat & do cao nay la
90
W =2x H xtan > =2x7.22xtan(45)=14.44(m) (3.3)

Vay khi lap dit camera & do cao khoang 7.22 mét, thi s€ quan sat dugc vung co
kich thudc 1a 14.44 x 25 mét

3.1.2 Tinh géc nghiéng ciia camera so v6i mdt phing:
Sau khi di xac dinh chiéu cao 1y twong dé lap camera, can xac dinh goc
nghiéng @ clia camera so v6i miat phang dé quan sat duoc ving ¢ kich thudc

mong muon.

C

Hinh 3. 5 Géc nghiéng ctia camera so v6i mat phang
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, H L v 1A , feo < 2 \
Ta cO : 0 =arctan (— voi H 1a chiéu cao ciia camera so voi mdt phang, va OC

1a khoang cach tir camera dén tAm ctia viing nhin thdy. Vay can tinh khoang cach nay dé

xac dinh goc nghiéng 6 . Cach tinh khoang cach nhu sau :

25
I[E=HD=">=12.5
Taco: 2 (m) (3.4)
HC=DC-HD=30-12.5=17.5(m)
01=%=7.22(m)
IH =15-14.44=0.56(m) (3.5)
= OH =0.56+0.72=7.78(m)
= OC =\OH? + HC? =/7.78* +17.5> =14.15(m)
= 9:arctan[£jzﬂz27° (3.6)
OoC) 14.15

e Két luan: Vay can lap camera cao 7.22 mét so vé1 mat phang, va c6 goc nghiéng

0 =27°s0 voi mit phang dé quan sat duoc ving co kich thudc 14.44 x 25 mét

3.1.3 D9 bao phu cua 4 camera trong nha kho:
Hinh 3.6 thé hién d6 bao phu ctia ca 4 camera trong nha kho. Khu trung tim cua
nha kho dugc quan sat bdi 4 camera, trong khi do, viing ngoai ria dugc quan sat boi

2 camera va 4 vung nam & chan camera chi dugc quan sat bdi camera doi dién
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Hinh 3. 6 Do bao phu ctia 4 camera

e Tinh dién tich viing bao phu bdi 4 camera:

DK =DC—-KC =30-25=5(m)

Taco: (3.7)
= HG =DC-2xDK =30-2x5=20(m)

ID = AD— Al =15-14.44=0.56(m) (3.8)
= EH = AD-2x Al =15-2x0.56=13.88(m) '
Vay dién tich dugc bao phu béi 4 camera 1a :

Siean = HGx EH =20x13.88 = 277.6(m’)

(3.9)
Suy ra phan trim dién tich nha kho dugc quan sat boi 4 camera 1 :
%S, = Ssam 1009 = 2778 100% ~ 61.69% (3.10)
S, 450

tong

Vay c6 61.69% di¢n tich nha kho dugc bao phu boi 4 camera

e Tiép theo, tinh dién tich cac khu vuc ngoai ria duoc bao pha bai 2 camera:

Ta co:
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Sy = (IH x EH x 2)+(HK x HGx2) = (5x13.88x2) +(0.56x 20x2) =161.2(m" )
(3.22)

Suy ra phan trim dién tich nha kho dugc quan sat boi 2 camera 14 :

_ Socan 1000, — 1612
450

tong

%S

2cam

x100% ~ 35.82% (3.11)

Vay c6 35.82% di¢n tich nha kho dugc bao phu boi 4 camera
e Tinh dién tich c4ac khu vuc ¢ 4 goc duge quan sat boi 1 camera :

S

leam

= IH x HK x4=5x0.56x4=11.2(m’) (3.12)

Suy ra phan trim dién tich nha kho dugc quan sat boi 1 camera 14 :

%S, :Mxloo%:%xloo%zz.@% (3.13)

tong

Vay c6 2.49% dién tich nha kho dugc bao phu béi 4 camera

3.1.4 Tinh tog dj cua xe ndng:

Trén hinh anh léy ttr camera khi nhan dién xe nang, mdi vi tri clia xe sé& c6 toa do
pixel riéng, day la cach dinh danh vi tri ctia mot diém anh, dugc xac dinh theo hé truc
toa d6 2D. Trong hinh anh k¥ thuat s6, toa do pixel (x,y) nghia la :

»  Gdc toa do (0,0) nam & gbc trén bén trai cua anh
> Truc x tang dan tir trai sang phai

» Truyc y ting dan tir trén xubng dudi

Camera st dung trong md phong nay c6 kich thudc anh téi da 2560 x 1440
pixels.C6 nghia 13 toa d6 cua diém anh trong hinh anh thu dugc nhu sau.
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(0,0) t S (2560,0)

Y
0,1440
( ) (2560,1440)

Hinh 3. 7 Toa d6 pixel cua anh

Nhu da néu ¢ chuong 2, dé x4c dinh dugc toa do cua xe nang trong nha kho, can
dung phuong phap bién d6i ma tran dong nhit cho toa d6 pixel thu duogc tir cac camera,

sau do tinh gia tri trung binh.

Dé tinh dugc toa do thuc, trude hét can tinh cac hé sd ciia ma tran dff)ng nhat H
cho tiing camera

Gia sir 6 camera 1 , ta lﬁy 4 diém anh theo toa do thuc, véi géc toa do 1a diém
trén trai ciia khung hinh, A(5,3), B(25,4.5), C(7.5, 13.5), D(27,12). Liic nay ti 1¢ chuyén
doi 1a

.3 2
Ti 1€ X (theo chiéu ngang) : 1m <> 230

~ 85.33 pixel

Tile Y (theo chiéu doc) : 1m < % ~ 96 pixel

Sau d6 chuyén doi toa do thyuc sang pixel

Anh (pixel) | Thuc té (mét)
(427,288) (5,3)
(2133,432) (25,4.5)
(640,1296) | (7.5,13.5)
(2304,1152) (27,12)
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e Budc 1 : Viét 2 phuong trinh cho mdi diém tir cong thirc chiéu

¥ - X' 427h,, +288h, +h,,
YW 427hy, + 1,288 +1

y X' _ 427hy, +288hy, + by,
"W 427h, +288h, +1

= (427h,, +288h,, +1)x5=427h,, +288h,, + h,,

= (427h,, +288h,, +1)x3 =427h,, +288h,, + h,,

_ X, 2133, +432h, + hy,

W 2133k, +432h, +1

y _Y'_ 2133k, +432h,, +hy,
* W 2133k, +432h, +1

X

2

= (2133h,, +432h,, +1)x 25 =2133h,, +432h,, + h;,

(3.14)
= (2133, +432h,, +1)x4.5 = 2133h,, +432h,, + h,,

_ X' _ 640h, +1296/, + Iy,

W 640h, +1296h,, +1
y _ X' _ 640y, +1296hy, +hy,
W 640k, +1296h,, +1

v X' 2304k, +1152h, +hy,
YW 2304k, +1152h, +1
y _Ya'_2304h,, +1152h,, + by,

= = (2304h,, +1152h, +1)x12 = 2304k, +1152h,, + h
W T 230ah, v11s2h 1 0 2 1) 2 i

= (640h,, +1296h,, +1)x 7.5 = 640h,, +1296h,, + h,,

= (640, +1296h,, +1)x13.5 = 640h,, +1296h,, + h,,

= (2304h,, +1152h,, +1)x27 = 2304k, +1152h,, + h,

e Budc 2 : Chuyén vé dang tuyén tinh
427h,, +288h,, + h, =427 x5x hy;, —288x5x h,, =5
427h,, +288h,, + hyy — 427 x 3% hy, —288x3x by, =3
2133k, +432h, +hy —2133x25% hy, —432x 25x hy, = 25
2133hy, +432h,, +hy, —2133x4.5x hy —432x4.5% hy, = 4.5
640h, | +1296h, + h, —640x7.5%x b, —1296x7.5% hy, = 7.5
640h,, +1296h,, + h,, —640x13.5x b, =1296x13.5x hy, =13.5
2304k, +1152h, + h, —2304x27 x by, —1152% 27 x hy, =27
2304h,, +1152hy, + hy, —2304x12xhy, —1152x12x by, =12

(3.15)

e Budc 3 : Tach hé s, viét dudi dang ma tran
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hy
hy,
By
427 288 1 0 0 0 —427x5 -288x5] |y | [5
[o 0 0 427 288 1 —427x3 —288x3}< hyy _M
h23
h31
_h32_
.
hy
hl3
[2133 $2 1 0 0 0 -2133x25 —432><25}>< hy, {25} 516
0 0 0 2133 432 1 —2133x4.5 —432x45] |hy,| |45
h23
h31
752 ]
hy |
h12
B
640 1296 1 0 0 0 —640x7.5 —-1296x7.57] |hy| [ 75
[0 0 0 640 1296 1 -640x13.5 —1296><13.5}< hyy {13.5}
h23
h3|
_h32_
_hllW
hlZ
hys
2304 1152 1 0 0 0 -2300x27 —1152x27] |hy, | [27
{ 0 0 0 2304 1152 1 -2304x12 —1152><12}>< hy, :Lz}
h23
h31
_h32J

e Budc 4 : Xay dung hé phuong trinh
Ta c6 hé phuong trinh 8 4n, sau khi giai xong, thé cac gid tri vao ma tran H. Vi
qua trinh giai tay rat phirc tap nén c6 thé dung python dé giai ra ma tran H
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0.0125 -0.006 -0.2017
H=| 0.001 0.0075 -0.1341
0 0 1

Tinh ma tran H & cac camera con lai béng cach twong tw, mdi ma tran H duoc
dung dé tinh toa do thuc cua xe & mdi camera
e Budc 5 : Sau khi ¢6 ma tran H, thay cac gia tri cia ma tran H dé tinh toa do
X :£: hyu+h,v+h,
W hu+h,v+h,
Y' hyu+hyv+h,

"W huthyvth,

(3.17)

e Budc 6 : Tinh trung binh toa d6 & 4 camera d¢é lay gia tri gan dung nhat

_ XXX,

4 (3.18)
_N TV, t Y+,
xe 4

3.1.5 Tinh sai sé khi bj khudt camera:
Gia st truong hop 1 camera gap su ¢, khong hién thi duoc hinh anh hay toa do,

hodc camera bi che khuat. Thi s€ c6 sai s0 do thi€éu camera. Cach tinh sai s6 nhu sau :

e Tinh khoang céch gitra diém nay va goc toa do s& 1a

E=\x+y.) (3.19)

Tuy vao camera nao bi mat, do sai so sé thay doi

e (id su b1 mat camera sO 1. Luc nay toa dd trung binh s€ la:

¥ _ x2 +x3 +x4
3cam —
3 (3.20)
Wty ty,
3cam 3

Suy ra sai so0 la:

2 2
E3 = \/(x30am _'xxe) +(y3cam _yxe) (329)
Suy ra phan trdm sai s6 khi mat camera so 1 trong truong hgp nay 1a :
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Gidi phdp tw déng hod xudt nhdp kho hang
E
%ok, == >x100% (3.21)

e Voi truong hop 2 camera bi mét hinh anh, gia su méat cam 1 va cam 2, toa do

trung binh luc s¢ 1a:

'x2cam = m
2 (3.22)

Vst

yZCam == 2 .

Khi d6 khoang cach sai s 1a:

E2 = \/(x2uam T Xre )2 + (y2cam Ve )2 (332)

Suy ra phan trim sai s6 khi mat 2 camera trong trudng hop nay la:
E2
%E, = = 100% (3.23)

e N¢éu xe di chuyén dén goc nha kho, Iuc do sé chi c6 1 camera nhan dién dugc xe,

gid su chi c6 camera 4 quan sat duogc xe, lic do toa do trung binh la:

xlcam = 'x4
yZCam = y4
Khi d6 sai s0 la:

El = \/(xlcam _'xxe )2 + (ylcam _yxe )2 (3'24)

Suy ra phan trim sai s6 khi mit ca 3 camera trong trudng hop nay 1a:
El
%E, = = 100% (3.25)

3.2 Huén luyén (train) hé thong nhén dién xe ning:

YOLOVS ¢6 thé nhan dién cac vat thé pho bién nhu 6 t6, chd, méo,... Tuy nhién,
xe nang khong c6 san trong mo hinh hodc hé thong, nén can phai huan luyén mo hinh
dé camera hoc cich nhan dién ding ddi twong can xu 1y. Sau khi nhan anh dau vao,
YOLO s& thyc hién giai doan tién xtr 1y 4nh, bao gdom resize vé kich thuéc chuan, chuyén

anh thanh dang méng sd,...Sau d6 s& chia anh thanh mot luéi va dy doan trong mdi 6
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xem c6 vat thé khong, va xac dinh toa d6 vung gidi han (bounding box), tiép theo s& loc

va tra lai két qua

Cac budc dé huan luyén hé thong nhan dién xe nang nhu sau

Bude 1: Chyp anh doi tuwgng can huan luyén. Vi Al khong biét trude duge vé
hinh dang cua vat thé, nén can phai hoc tir vi du cu thé. Cang cung cap nhi€u anh
vé doi turong, d chinh xac cang tang, ngoai ra, viéc c6 nhi€u anh chup tir cac goc

khac nhau, v61 anh sdng khac nhau lam tang d6 da dang

L] o
™ . -

e PR R R R VRV VLR T Y

T 1 A P

ST ORI TR R R
S Bl R R B
- maae SO LR

......

ﬂ AERERERE MMM ﬂ ﬂ

E 20 e€C €N -0 6
Hinh 3. 8 Chup anh dbi tuong can nhan dién

Budc 2 : Truy cap vao trang web makesense Al, day 1a mot cong cu gan nhan
anh mién phi, dung dé gan nhan cho ddi tuong trong anh, tao dir li€u huén luyén
cho mé hinh nhu YOLO, ngoai ra cong cu nay chay tryc tiép trén trinh duyén

nén khong can cai dat va ton phi.
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R GEEN

Hinh 3. 9 Giao di¢n trang web Makesense Al

e Budc 3: Chon cac anh chup ddi tuong tur trude, sau do chon object detection dé

bat dau nhan dién vt thé

| . »
TN N

S EETEY
SR

gl B8R T T

rEn .

- e

O | G

= DO @®CEN 0 €

Hinh 3. 10 Chon anh cac dbi tuong da dugc chyp va tai 1én

e Budc 4: Tién hanh nhan dién xe tir anh. Lip lai budc nay cho tit ca cac anh da

chup
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Mlaw ¥ Covesawy

‘D

v i

Ad A3

R 5 meruwa : =.4a;’ee';i | s ‘.".‘;“,n
Hinh 3. 11 Tién hanh nhan dién déi tuong

e Budc 5: Sau khi nhan dién xong, vao Action = Export dé xuét file vé may tinh

[ « » n
- LN K

R/ £ yuter : :.4::)9(,-(::.;(:; g e
Hinh 3. 12 Xuét file vé may tinh

File s€ dugc xuat vé may, so file s€ twong ing véi s6 anh dugc huan luyén, va
moi file s€ hién thi id, toa do xe trong tam anh, véi tha tu 1a class id,

x_center,y_center, width, height (tat ca dugc chuan hoa 0->1)
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[Ee) o
. X=
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_ IR ‘ = S8 RECEEN ~ T E 4 waw U W

Hinh 3. 13 Céu trac cia file dugc luu vé may

e Budc 6: Vao trang web YOLOVS, tai file vira mdi huin luyén 1én va chay
file.Sau d6 luu file vira méi chay vé may, s& co dugc file co dang .pt. Pay 1a file

ma YOLOVS s& dung dé nhan dién.

'

o e . BE*»%00
OO O YoM Tut 0] D O we ¢ Gara

g o

' —e
i 3 v
a LI
@ ¢ P 2
« 1. Predict 200w

BE O mnw =0 Mo
Iw (=) " o

- Ny =
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-
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©

—

{) e L O 81
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Hinh 3. 14 Giao dién cua trang web YOLOvV8
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= , DO RECN W EO Beae 2% @

Hinh 3. 15 File dugc Iuu sau khi train thanh cong

e Budc 7: Nhap code vio python dé camera nhan dién xe nang st dung YOLOVS.
Vi dung 4 camera khac nhau nén tao 4 ban sao ctia mo hinh “.pt”. Mdi bién s&
dung dé xir Iy anh tir mot camera, gitp tranh xung dot néu xur 1y song song

(Phan giai thich code chi tiét s& nam & phu lyc)

o HOORECEN €I O Heaw 0% &

Hinh 3. 16 Nhap code vio python dé nhan dién vat thé
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3.3 Xac dinh vi tri hang hoa trong kho :

Hinh 3. 17 Camera gin phia trudc ké hang

Gia sir ké hang gom 3 tang va mdi tang gom 4 6, kién hang co kich thudc 80cm
x 40cm x 40cm nhu d3 dé cap ¢ dau chuong, vay can lip camera sao cho c6 thé giam
sat khu vuc 6 kich thudce t6i thiéu 320cm x 120cm. Dung cong thirc truong nhin
(FOV):

po_ 320 (3.36)

2% tan(gj
2

v6i D 1a khoang cach tir camera dén ké hang, 6 1a goc nhin ngang (FOV ngang) . Gia
sir mubn dat camera cach ké hang khoang 1.5 dén 2.5 mét, thi khi d6 goc nhin ngang
s& o gia tri tir 65° dén 94°

Tuong tu véi gde nhin doc, ta ¢o :

p=—120 (3.37)

2*tan (Hj
2
Khi d6, goc nhin doc s& co gia tri tir 27° dén 43°
Dua theo nhitng yéu td trén, c6 thé chon loai camera Hikvision DS-

2CD1023GOE-1. Véi nhitng théng sé phu hop :
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> Do phan giai : 1920 x 1080
> Gobc nhin ngang : 103°
> G6c nhin doc : 55°
»  Chdng nuéce byi : Chuin IP67, chdng nude va bui tot
> Gi4 thanh ré : Khoang 500.000 dén 1.000.000 VND

L]
HIKVISION SQB)
Wy

Hinh 3. 18 Camera Hikvision DS-2CD1023GOE-I

3.3.1 Phwong phap lwu thong tin hang hod trong kho:
Trudc khi Iuu thong tin hang hoa, can tao ma QR voi cac dit liéu vé kién hang.

Ghi nhirng dit liéu mudn duoc hién thi khi quét ma QR, sau d6 luu ma QR vé thiét bi,

Flain Ten e Eowd
an
",'{:;
[ :
| e
e
HA

L= Js]ofe

Hinh 3. 19 Tao ma QR

Viéc luu dit lidu hang ho4 trong kho duoc thyc hién boi phan mém co so dit
lidu MySQL. Céc budc tién hanh nhu sau :

e Budc 1: Khoi dong phan mém MySQL, sau d6 dang nhap bang tai khoan tao
trudce.
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.ﬂ
Welcome to MySQL Workbench
- e MO Y ‘
o S etwries 5 OB e2€ € A~ DE0 e B ~eaw OV W

Hinh 3. 20 Khéi dong phan mém MySQL

e Budc 2 :Tao co s& dit licu dat tén 1a thong tin kho, day 1a co s& dir liéu chinh dé

lam viéc.

Cper— .
ey

PR ENEES RS g
e - W o

&l 5 e soBeecLnNBEm Cman

Hinh 3. 21 Tao co s& dir liéu moi

e Budc 3: Tao 2 bang vi tri va lich su. Bang vi tri c6 cAu trac gém 3 ¢ot, ID, ma
QR va thot gian nhdp hang. Khi mgt ma QR duogc quét va xac dinh vi tri dat vao

kho thi dir li€u s& dugc dua vao bang nay
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Hinh 3. 22 Bang "vi tri" trong co s¢& dit liéu

Bang lich st bao gém 3 ¢6t : M QR, thoi gian nhap hang, thdi gian xuat hang.

C6 thé xem day 1a bang theo ddi chuyén dong cua hang hoa. Mdi dong dit liéu trong

bang lich sir dai dién cho mot 1an quét ma QR khi hang hod vao hodc ra khoi kho. Két

hop vo1 camera dung YOLOvVS dir li€u s€ dugc tu dong ghi vao bang nay.

el o eddde | e o1

o090 a0

2 B PEE 160 W ~Eraw v

Hinh 3. 23 Bang "lich st" trong co s& dit licu

e Budc 4: Nhap code vao python dé 13y dir liéu tir MySQL va hién thi 1én giao
dién nguoi dung (Phan code s& dugc giai thich chi tiét & phu luc)
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ML 5 tye o 5 PO RCE~CHND ® was s g

Hinh 3. 24 Nhéap code dé hién thi dit liéu cua MySQL Ién giao dién

3.3.2 Thiét ké giao dién bing Ot designer:
Viée stir dung Qt designer dé thiét ké giao dién mang lai nhiéu loi ich nhu :

> Tiét kiém thoi gian 1ap trinh: Khong can viét timg dong code dé tao nut

> Chi can tha - kéo dé tao giao dién, d& dang diéu khién va sip xép

» Truc quan, dé hinh dung: Giao dién hién thi s& gidng nhu khi chay
chuong trinh that

> Téach biét giao dién va code: Khong tron 1an file code véi giao dién, gitip
td chirc ma tbt hon, d& bao tri vé sau

» D& dang cap nhat, chinh stra : Néu can thay dbi bd cuc, chi cAn mé lai

phan mém, chinh sira va luu, khong can phai sira code phirc tap
Céc budc thiét ké giao dién trén Qt Designer:

e Budc 1: M6 phan mém Qt Designer. Chon Main Window dé bat dau thiét ké

giao dién
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Hinh 3. 25 M6& phan mém Qt Designer

e Budc 2: Chon Label dé lam phﬁn man hinh hién thi hinh anh tir camera, va van
ban chi thich. Label dong vai trd nhu mét “nhan” dé hién thi thong tin cho ngudi
dung
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Hinh 3. 26 Tao c4c nhén hién thi

e Budc 3: O muc Property Editor, ndm bén phai goc dudi giao dién Qt Designer,
cho phép nguoi dung xem va chinh stra cac thudc tinh nhu tén nhan, chinh van
ban hién thi, thém hinh anh, mau sic, thiét 14p hanh vi
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Hinh 3. 27 Chinh stra cac thudc tinh cta giao dién
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Hinh 3. 28 Tao bang trong giao di¢n

6 thé tuy chinh $6 hang, cot cua bang, va dat tén cho ching.
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Hinh 3. 29 Chinh stra bang trong giao dién

e Budc 5: Sau khi thiét ké xong, ta s& dugc man hinh nhu dudi day. O man hinh
giam sat s& bao gdm 4 man hinh hién thi hinh anh giam sét xe tir 4 camera dit o
4 gbc nha kho. 1 man hinh hién thi ma QR quét duoc, va mot man hinh hién thi
hinh anh giam sat kho hang. Ngoai ra s& c6 2 bang tuong ung la bang vi tri, gom
vi tri cia 6 hang, thong tin ma QR va thoi gian nhap hang. Bang con lai 1a bang
lich str, gdm thong tin hang, va thoi gian xuat/nhap hang
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Hinh 3. 30 Giao dién hoan chinh
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e Budc 6: Goi giao dién trong chuong trinh python ( Phan giai thich code cu thé

s& nam trong phu luc)

Hinh 3. 31 Goi giao dién trong python

3.4 Quy trinh van hanh h¢ thong:
e Tong hop lai cac thanh phan dung trong hé thdng :

>

>

Camera dit ¢ 4 goc dé quan sat xe ning

Mi QR dugc dan 1én hang hoa dé dinh danh san pham. Dung 1 camera dé
quét hang va 1 camera dé giam sat hang & trén ké

Dung python dé nhan anh tir camera, téng hop, tinh toan toa d xe nang
Dung YOLOV8 nhan dién xe nang

Luu thong tin hang hoa vao phan mém co sé dit liéu MySQL

Hién thi dit liéu bao gém toa do xe, thong tin hang hoa 1én man hinh hién
thi PyQt5

e Quy trinh van hanh chi tiét nhu sau :

Pau tién khi khoi dong hé théng, phﬁn mém nhén dién python dugc chay, h¢

thdng két ndi véi cac camera thong qua cong USB, va két ndi véi co so dir lisu MySQL.

Céc camera lay anh dong thoi va truyén hinh anh vé python. Tiép theo d6 1a qua trinh

nhan di¢n xe nang bﬁng YOLOVS. Phan mém sé& phat hién xe trong anh, va xac dinh vi
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tri do1 twong bang vung gidi han (bounding box). Dya vao vi tri cua vung gio1 han moi

anh dé tinh duogc toa do cua xe nang.

M3 QR sé& dugc quét trude khi xe 14y hang. Cac thong tin ctia hang hod, bao gdbm

ID hang hoa, tén hang hoa, thoi gian xut nhap kho duoc lwu vao co sé dit liéu MySQL.

Céc dir li¢u nhu hinh &anh thoi gian thyc tir camera, vi tri xe nang, thong tin hang méi

quét s& hién thi trén giao dién Qt Designer.

e Tiéu chi dé lya chon phuong phép thiét ké hé thong :

>

Tinh chinh x4ac dinh vi cao : 4 camera gin & 4 goc cho phép quan sat toan
bd mit phang, tranh diém mu. Ngoai ra, giup theo ddi chinh x4c vi tri xe
theo thoi gian thuc. So véi hé thong dung 1 camera trén cao, phuong phap
nay goc co thé bi it che khuat hon

D@ trién khai va m& rong : Mdi camera hoat dong doc lap, dé xur 1y. Dung
YOLOVS va python gitip d& nang cap va chinh stra néu can

Kha nang nhan di¢n manh m¢ : YOLOVS c6 thé nhan dién vat thé theo
thoi gian thuc, nhanh va chinh xac. Néu mudn nhan dién vat thé méi, co
thé training lai

Tinh linh hoat ctia phdn mém : Phan mém pycharm dé viét chuong trinh
xtr 1y 4nh, giao dién va tinh toan toa do. Dé tich hop thu vién doc mi QR,
va ¢ thé phat trién giao dién GUI (v6i PyQt5) nhanh chong.

Luu trit va truy xuat hiéu qua : Dung MySQL hd trg truy xuat nhanh, cau
tric rd rang. Co thé truy van nhiéu 1énh dé dang (Tim hang theo mi QR,
xem lich str xuét nhap kho, xem vi tri hién tai ctia kho hang). Dé két nodi
voi nhitng giao dién web, cong cu bao cao,...

Chi phi thap : Ding camera pho thong, phan mém ma ngudn mo.

bam bao tinh an toan lao dong : Pat camera ¢ vi tri co thé dé dang v¢ sinh,

khong anh huong dén mai truong 1am viée xung quanh

3.5 Két luén :

Chuong 3 di di tinh toan hé thong véi s6 lidu cu thé, va néu cac bude dé thiét ké

hé théng, cach huén luyén dé nhan dién xe, cach luu thong tin hang hod cling nhu thiét

ké giao dién hién thi

Chuong 4 s& di vao phan mé phong va nhan xét két qua cho mé hinh cua hé

thdng, kém theo phu luc giai thich code dugc dung trong dy 4n.
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CHUONG 4 : MO PHONG VA THU'C NGHIEM

4.1 Xay dung va tinh toan mé hinh cho hé théng :

4.1.1 M6 hinh ciia hé thong:

Pé ching minh hoat dong ctia hé thong thi nhom da lip dat mot mé hinh co kich
thudc mo phong quad trinh theo ddi toa d xe nang va hang hod ¢ trong kho, md hinh

bao gom :

» San kho ¢6 kich thudc 60cm x 80cm
» 4 camera dung dé giam sat va tinh toan toa do duoc lap dat & 4 gbc cua nha kho.
» K& hang gdom 2 ting, mdi ting 4 6 chtra hang

» MOt camera dit trudc ké hang dé giam sat hang hoa

Hinh 4. 1 M6 hinh hé thong

Nhu da dé cap 0 chuong 3, can xéac dinh kich thuéde vung cAn camera quan sat vi
truong nhin ctia camera c6 gidi han. Camera chi c6 thé nhin thdy mot ving nhat dinh,
cang dit camera xa ving can nhin, thi viing bao phu cang 1én, tuy nhién do chi tiét lai
giam. Nén can xac dinh trudc kich thude ving mong mudn quan sat dugc dé tinh duoc

nén dat camera cao bao nhiéu la du
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Vi kich thudc 60 x 80 cm ctia mo hinh nha kho, chon géc nhin cua moi camera

bao tron vung c¢6 chi€u ngang 65 cm.
Vi mudn camera bao tron vung c6 chi€éu ngang 65 cm, nén D =65

Camera trong md hinh ding c6 trudng nhin ngang 100° va truong nhin doc 84°

D
Ta co: tan(FOV')=%:>D=2><H><tan(FOV') 3.1
D 65

= ~27.3 .
2xtan(FOV')  2xtan(50) (cm) (3-2)

Khi d6, chiéu rong quan sat dugc cua camera khi lép dat & dg cao nay la
84
W=2><H><tan(?)=2><27.3><tan(42)z50(cm) (3.3)

Vay khi 1ap dit camera & d6 cao khoang 27.3 cm, thi s& quan sat duoc ving co
kich thude 1a 50 x 65 cm

Hinh 4.2 thé hién cau triic mo hinh cling nhu ving bao phu cta cac camera

80

Camera 1 ’ | Qe:aj
1
i

60 50

| Camera3d Camera 4

Hinh 4. 2 So d6 thé hién goc quan sat ctia camera

Sinh vién thyc hién : Nguyén Van Khiém Giang vién huéng dan : TS. Nguyén Hoang Mai
Chu Van Hiéu
62



Gidi phdp tw déng hod xudt nhdp kho hang
O vung trung tdm kho 1a khu vue xe nang dugc giam sat boi 4 camera, cac ving
bén ngoai s€ dugc giam sat boi 2 camera, va cudi cung la ¢ khu vuc dudi chan cac
camera, xe nang s€ dugc giam sat bdi camera ¢ phia doi dién.

4.1.2 Tién hanh mé phéng :
e Bude 1 : Chay chuong trinh chinh

Hinh 4. 3 Chay chuong trinh chinh

e Budc 2 : BAm nat Start, cic camera bét dau hoat dong, x4c dinh va tinh todn toa

do cua xe dua trén hinh anh thu vé tir cac camera

CAMERA GLAM SAT X2 CAMERA QUIT MA Q1 CAMERA LUV K40

TR GAAN THOF G
wo -
Ne3AT WA
EURE R o

AT A2

temeoe

'
'
'
L
:

TRUC X 26 um

myc y 2 em

Hinh 4. 4 Chay cac camera xac dinh toa do
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Trong 1an md phong ndy, camera hién thi toa do cua xe trén mit phang 1a truc

X: 26cm va truc y 29cm

e Budc 3 : Kiém tra do chinh x4c cua toa dd béng cach do thu cong

Hinh 4. 5 Kiém tra d chinh x4c cua truc X

Khoang cach tir tim cuia xe dén truc toa do theo truc x ¢ gid tri gan dung voi 26cm
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Hinh 4. 6 Kiém tra d chinh x4c cua truc Y

Khoang cach tir tim chiéc xe dén gdc toa d6 theo truc y co gia tri gan dang véi
29cm.

Frew |
D Bt pom bt Jesn Dot e o

Juda S 3B LT

- w 1 & onmrs wh W 01 b e -

a3

Hinh 4. 7 M6 phong Matlab vi tri ciia xe
Hinh anh mo6 phong trén Matlab vi tri cia xe
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e Kiém tra d6 chinh x4c truong hop xe nam & vi tri dé bi khuat

Hinh 4. 8 Xe ndm & vi tri khuat

Trong truong hop nay, toa do tra vé 14 28 cm vdi truc x, va 59c¢m & truc y

Hinh 4. 9 Kiém tra d6 chinh x4c cua truc x

Kiém tra toa do thuc té, khoang cach tir tam xe dén géc toa do theo truc x co gia tri

gan dung 28 cm
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Hinh 4. 10 Kiém tra 6 chinh x4c theo truc y

Kiém tra toa do thuc té, khoang cach tir tdm xe dén truc toa do theo truc y c0 gia tri
sai s6 khong dang ké

T b
Po M P et [ P —

jdde 3 B0

A g e O N el

Hinh 4. 11 M6 phdéng Matlab vi tri cua xe

Hinh anh trén Matlab m6 phong vi tri cia xe
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Két qua xac dinh toa do xe tir hinh dnh camera cho théy do chinh x4ac tuong dbi
cao, voi sai s6 nho so v6i gid tri thuc té. Chung to hé thdng xtr Iy anh hoat dong 6n

dinh va phuong phép tinh toan toa d6 thuc bang ma tran dong nhét 1a hiéu qua.

e Budc 4 : Tién hanh luu trir hang hod bang ma QR

Hinh 4. 12 Quét md QR

Pau tién dung camera dé quét ma QR dugc dan trén hang.Khi camera quét ma

dugc in trén hang, hé thong s€ nhan dién loai ma dugc thiét ké san cta ki¢n hang

Khi quét, hé thong nhan dién va hién ra tén loai ma & trén man hinh giam sat, sau do

xe s€ dua hang vao 0 trong

CAMERA QUET MA QR

Hinh 4. 13 Hién thi tén loai hang
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CAMERA GIAM SAT xE

Hinh 4. 14 Hé théng luu hang vao dung vi tri

Khi hang duoc bo va kho, hé théng 1ap tic ghi vi tri ma kién hang vira duoc quét
ma nam trong. O truong hgp nay, kién hang dugc dua vao 6 sb 1, t?mg 1, nén & trong
bang dit li¢u luu loai hang “Ma 1” vao 6 tuong trng, kem theo 1a ngay va gio dugc dua

vao kho

Tiép theo, quét ma QR cho hang tiép theo, loai mi 1an nay 13 “Ma 3”
CAMERA QUET MA QR

|
s
1, s

Y
\

[l n ]

Hinh 4. 15 Hién thi tén loai hang
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Hinh 4. 16 Hé thong luu hang vao dung vi tri

Khi xe dat hang vao trong vi tri s 3, tﬁng 2, lap tac hé théng luu thong tin cua
hang vao vi tri tuong ing

F T —

CAMERA GIAM SAT XE CAMERA QUET MA QR CAMERA LUV KHO

-

thina wm  wAae t-:-“m ik o n:‘mna"u.'
MAL TAceas | was geone e 0e

e - .-
R

i |

Hinh 4. 17 Hé thong luu hang dugc 14y ra khoi kho

Khi hang dugc 14y ra khoi kho, théng tin s& duoc luu vao bang dit liéu, gdm loai

hang, thoi gian nhap hang vao trong kho va thoi gian lay hang ra khoi kho. Ngoai ra dix
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liéu & bang nhap kho sé& bi xo4 di, dé nguoi dung biét rang hang nay khong con nim

trong kho

Kiém tra hoat dong cua hé théng khi luu nhiéu hang cung mot lac. Luu 2 kién

hang & tang 1 va 2 kién hang ¢ ting 2, sau d6 lay mdi kién hang & mdi ting ra

CAMERA GLAM SAT XE CAMERA QUET WAL QR CANERA LUV K40

TROC X ]Dcv“
TRCY  1lom
START

Hinh 4. 18 H¢ thong luu hang duge dua vao

CAMERA AN SAT xE CAMERA QUEY MACR CAMERA LUU K0

| WS

Hinh 4. 19 Hé théng ghi nhan hang duoc iy ra
-> Két luan : Qua trinh luu trir hang ho4 khi Xuét va nhép kho dién ra 6n dinh
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4.2 Nhan xét vé két qua :

Nhém di ding mé hinh dé mé phéng qua trinh theo dbi xe ning va tinh toan toa
d6 cta xe, cung voi d6 1a giam sat kho hang bang viéc luu dit liéu xuit nhap vao co so
dir liéu. Qua qué trinh thir nghiém, h¢ théng cho théy két qua dinh vi c6 do chinh xac

cao so voi gia tri thuc té, ddm bao yéu cau vé dg chinh xac

Ddng thoi, mo hinh dd dugc tich hop v6i phin mém co sd dir liéu MySQL giup
quan 1y thong tin hang hod mot cach hiéu qua. Viéc luu trit dir liéu dién ra on dinh va

chinh xac.

4.3 Két luan :

O chuong 4 nay, nhom da tién hanh mo phong hé thdng bang viéc xdy dung mot
mo hinh nhg, tién hanh chay chuong trinh dé theo ddi hoat dong va kiém tra do tin cay
ctia hé théng. Pong thoi ciing thir nghiém hé théng véi nhiéu trudng hop khic nhau co

thé xay ra tai nha kho thyc té.
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KET LUAN

Sau khi két thiic qua trinh nghién ciru va thyc hién dé tai “Giai phap tu dong hoa
Xuat nhip kho hang”, nhom ching em da thyc hién dugc viéc xay dung hé théng nhan
dién, tinh toan chinh x4c toa d6 thuc té cua xe nang tu hinh 4nh cac camera, theo doi vi

tri hang hoa trong kho, ciing nhu lich sir xuat nhap hang
Nhitng dong gop cuia dé tai bao gom :

e V& mat thuc tién : Dé tai c6 tinh ung dung cao, co thé mo rong va ap dung cho
nha kho trong thuc té

e V& mat ki thuat cong nghé : Két hop nhiéu phan mém cong nghé tién tién khac
nhau nhu YOLOVS, Qt Designer, co s¢ dir liéu MySQL

e V& mit hoc thut : Ung dung thanh cong thi gidc may tinh, bién doi phéi canh
trong bai toan thyc té
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Phu luc
Gidi thich code chi tiét
from ultralytics import YOLO # /mport mo hinh YOLOVS tir thue vien ultralystic, diung
dé nhan dién vit thé
import mysql.connector # K¢t noi co so dir licu MySOL
import sys # Diing dé twong tic voi trinh thong dich (thodt chwong trinh, xi 1y dong
lénh)
import cv2 # Thur vién OpenCV, diing dé xir Iy hinh anh tir cdc camera
import numpy as np # X [y mang so

import math # Dung cac ham toan hoc

from pyzbar.pyzbar import decode # Ding thir vién pyzbar dé doc ma OR

from datetime import datetime # Dung dé lay thoi gian thie

from PyQt5 import QtGui # Ding dé khoi tao giao dién nguoi ding

from PyQt5.QtCore import QThread, pyqtSignal, Qt # Xi: [y nhicu luong chay song
song

from PyQt5.QtGui import Qpixmap # X7 [y hink anh dé hién thi lén giao dién

from PyQt5.QtWidgets import QApplication, QMainWindow, QTableWidgetltem,
QfileDialog # Them gitr lieu vao bang

from mysql.connector.cursor import MySQLCursor # K¢t noi va thao tic voi CSDL
from mysql.connector.cursor_cext import CMySQLCursor # K7 167 va thao tdc voi
CSDL

from giao_dien import Ui_MainWindow # Nhap giao dien nguoi dung dioc tao
db = mysql.connector.connect(user="root', password='123456',
host="localhost', database="thong_tin_kho') # K¢t noi den tai khoan CSDL

mycursor = db.cursor() # Nian dien con tro dé thuee thi cac lénh S OL

yolo xe = YOLO("xe.pt") # 7ui mo hinh YOLO dé nhin dién xe
yolo_ong = YOLO("ong.pt") # 7 mo hinh YOLO dé nhan dién hang

toa_do x =0 # Luu vi tri x hien tai cua doi twong
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toa do y =0 # Luu vi tri x hien tai cua doi tirong

now = datetime.now() # Lz 1hoi diem hién tai

vi_tr1 =[0,0,0,0,0,0,0,0] # Mang chira trang thai cua 8 vi tri 0 hang
vi_tri_SS =1[0,0,0,0,0,0,0,0] # Trang thai so sanh, dung dé kiém tra thay doi giita 2 lan
quét ma

vi_tri a0 =1[0,0,0,0,0,0,0,0] # Mdng ding dé xir Iy trung cian

x =[0,0,0,0] # Liru toa do x cua vat thé tir 4 camera

y =10,0,0,0] # Luu toa do y cua vat thé tir 4 camera

global ma_qr # Mda OR doc duoc
x TB=0#Toa dox trung binh
y TB=0#Toa doy trung binh

1=0%# Bien dem

bien_vao =0 # Dem so hang di vao kho

bien_ra=0 # Dem so hang di ra khoi kho

width, height = 300, 420 # Kich thide anh sau khi bién doi phoi canh
pts2 = np.float32([[0, 0], [width, 0], [0, height], [width, height//) # Ma tran sau khi

bien doi

ptsl 1 =np.float32([[224, 7], [315, 65], [108, 67], [210, 164]]) # Toa do pixel cua 4
diém goc tir anh camera 1
matrix_1 = cv2.getPerspectiveTransform(pts1 1, pts2) # Ma trin bicn doi ding dé

chuyén vung nhin xién tir camera thanh 1 vung nhin thang

ptsl_2 =np.float32([[54, 108], [143, 63], [147, 205], [248, 119]]) # Toa do pixel cua 4
diém goc tir anh camera 2
matrix_2 = cv2.getPerspectiveTransform(pts1 2, pts2) # Ma trin bicn doi ding dé

chuyén ving nhin xién tir camera thanh 1 viing nhin thang
ptsl_3 =np.float32([[166, 19], [257, 56], [42, 105], [155, 185]]) # Toa do pixel cua 4
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Gidi phdp tw déng hod xudt nhdp kho hang

matrix 3 = cv2.getPerspectiveTransform(pts1 3, pts2)

pts1_4 = np.float32([[94, 111], [190, 83], [197, 252], [311, 178]])

matrix_4 = cv2.getPerspectiveTransform(pts1 4, pts2)

def vao():
now = datetime.now()
global ma_qr
for n in range(8):
if vi_tri[n] !=vi_tri_SS[n]:
vi_tri[n] = vi_tri_SS[n]
mycursor.execute("UPDATE thong tin kho.vi tri SET ma qr = %s, TG _vao
= %s where ID = %s",
(ma_gr, str(now.day) + '/ + str(now.month) + ' - ' + str(now.hour) +
"'+ str(now.minute), n + 1))
db.commit()
break

—_nn

ma_qr

def ra():
now = datetime.now()
for n in range(8):
if vi_tri[n] !=vi_tri_SS[n]:
vi_tri[n] = vi_tri_SS[n]
mycursor.execute("select * from thong_tin_kho.vi tri where ma qr > %s and
ID = %s",
(", n+ 1)
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Gidi phdp tw déng hod xudt nhdp kho hang

result = np.array(mycursor.fetchall())

mycursor.execute("UPDATE thong_tin kho.vi_tri SET ma_qr = %s, TG_vao
= %s where ID = %s",
(", ", 0+ 1)
db.commit()

mycursor.execute('select * from thong tin_kho.lich_su where ma_qr=""")

result 1s = np.array(mycursor.fetchall())
mycursor.execute("UPDATE thong_tin kho.lich_su SET ma_qr = %s, TG_vao
= %s, TG ra = %s where ID = %s",
(str(result[0][1]), str(result[0][2]), str(now.day) + /' + str(now.month) + ' - '+
str(now.hour) + "' + str(now.minute), int(result 1s[0][0])))

db.commit()
break

class MainWindow:
def init_ (self):
self.main_win = QMainWindow()
self.uic = Ui MainWindow()

self.uic.setupUi(self.main_win)

self.uic.Button_start.clicked.connect(self.start capture video)

self.thread = {}

def start _capture video(self):
self.thread[1] = capture_video(index=1)
self.thread[1].start()
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Gidi phdp tw déng hod xudt nhdp kho hang

cv2.waitKey(5)

self.thread[1].signal.connect(self.show wedcam)

global vi_tri

mycursor.execute('select * from thong_tin_kho.vi_tri where ma_qr !=""")
result = np.array(mycursor.fetchall())
#print(len(result), vi_tri)
if len(result) > 0 :
for n in range(len(result)):

vi_tri[int(result[n][0]) - 1] =1
#print(len(result), vi_tri)

def show wedcam(self, cv_img xe 1,cv_img xe 2,cv_img xe 3, cv_img xe 4,

cv_img_qr, cv_img_kho):

#ev2.waitKey(5)

rgb image xe 1 =cv2.cvtColor(cv_img xe 1, cv2.COLOR BGR2RGB)

convert to Qt format xe 1 = QtGui.QImage(rgb image xe 1.data,

rgb_image xe 1.shape[l],rgb_image xe 1.shape[0],QtGui.QImage.Format RGB88S)

gt img_xe 1 = QtGui.QPixmap.fromImage(convert to Qt format xe 1)

self.uic.label xe 1.setPixmap(qt img xe 1)

#ev2.waitKey(5)

rgb _image xe 2 =cv2.cvtColor(cv_img xe 2, cv2.COLOR BGR2RGB)
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Gidi phdp tw déng hod xudt nhdp kho hang

convert to Qt format xe 2 = QtGui.QImage(rgb image xe 2.data,
rgb _image xe 2.shape[l], rgb image xe 2.shape[0],
QtGui.QImage.Format RGB88S)
gt img xe 2 = QtGui.QPixmap.fromImage(convert to Qt format xe 2)
self.uic.label xe 2.setPixmap(qt img xe 2)
#ev2.waitKey(5)
rgb_image xe 3 =cv2.cvtColor(cv_img xe 3, cv2.COLOR BGR2RGB)
convert to Qt format xe 3 = QtGui.QImage(rgb image xe 3.data,
rgb_image xe 3.shape[l], rgb image xe 3.shape[0],
QtGui.QImage.Format RGB88S)

gt img_xe 3 = QtGui.QPixmap.fromImage(convert to Qt format xe 3)

self.uic.label xe 3.setPixmap(qt img xe 3)

rgb_image xe 4 =cv2.cvtColor(cv_img xe 4, cv2.COLOR BGR2RGB)

convert to Qt format xe 4 = QtGui.QImage(rgb image xe 4.data,
rgb_image xe 4.shape[l],
rgb_image xe 4.shape[0],QtGui.QImage.Format RGB8&88)
qt_img_xe 4 = QtGui.QPixmap.fromImage(convert to Qt format xe 4)
self.uic.label xe 4.setPixmap(qt img xe 4)
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Gidi phdp tw déng hod xudt nhdp kho hang

rgb _image qr = cv2.cvtColor(cv_img qr, cv2.COLOR BGR2RGB)

convert to Qt format qr = QtGui.QImage(rgb image qr.data,
rgb_image qr.shape[1],rgb_image qr.shape[0],QtGui.QImage.Format
gb_image_qr.shape[1],rgb_image_qr.shape[0],QtGui.QImage.Format RGB88S)

gt img_gr = QtGui.QPixmap.fromImage(convert to Qt format qr)

self.uic.label ma qr.setPixmap(qt img qr)

#cev2.waitKey(2)

rgb_image kho = cv2.cvtColor(cv_img_kho, cv2.COLOR_BGR2RGB)

convert_to Qt format kho = QtGui.QImage(rgb _image kho.data,
rgb_image kho.shape[1], rgb_image kho.shape[0],QtGui.QImage.Format RGB888)

qt_img_kho = QtGui.QPixmap.fromIlmage(convert to Qt format kho)

self.uic.label kho.setPixmap(qt_img_kho)
#ev2.waitKey(5)

self.uic.hien_ma_qr.setText(ma_qr)

mycursor.execute("select * from thong_tin kho.vi_tri")

lay tt mysql = np.array(mycursor.fetchall())
for row_number, row_data in enumerate(lay tt mysql):
for column_number, data in enumerate(row_data):
if column_number > 0:
self.uic.vi_tri_kho.setltem(row_number, column_number + 1,
QTableWidgetltem(str(data)))

mycursor.execute("select * from thong_tin_kho.lich_su")
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Gidi phdp tw déng hod xudt nhdp kho hang

lay 1s mysql = np.array(mycursor.fetchall())
for row_number, row_data in enumerate(lay Is mysql):
for column number, data in enumerate(row data):
if column number > 0:
self.uic.lich su.setltem(row number, column number - 1,
QTableWidgetltem(str(data)))

self.uic.truc_x.setText(str(int(toa do x)) +'cm')

self.uic.truc_y.setText(str(int(toa do y)) +'cm')

class capture video(QThread):
signal =
pyqtSignal(np.ndarray,np.ndarray,np.ndarray,np.ndarray,np.ndarray,np.ndarray)

def init (self, index):
self.index = index
print("start threading", self.index)

super(capture _video, self). init ()

def run(self):
global ma_qr
ma—qr —nn

goc_rad = math.radians(35)

kq =4.5 / math.tan(goc_rad)

cap xe | =cv2.VideoCapture(0, cv2.CAP_DSHOW)
cap_xe l.set(cv2.CAP_PROP_FRAME WIDTH, 320)
cap xe l.set(cv2.CAP_PROP FRAME HEIGHT, 320)
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Gidi phdp tw déng hod xudt nhdp kho hang

cap xe 2 =cv2.VideoCapture(5, cv2.CAP_DSHOW)
cap xe 2.set(cv2.CAP_PROP FRAME WIDTH, 320)
cap xe 2.set(cv2.CAP_PROP FRAME HEIGHT, 320)

cap xe 3 =cv2.VideoCapture(1l, cv2.CAP_DSHOW)
cap xe 3.set(cv2.CAP_PROP FRAME WIDTH, 320)
cap xe 3.set(cv2.CAP_PROP FRAME HEIGHT, 320)

cap_xe 4 =cv2.VideoCapture(2, cv2.CAP_DSHOW)
cap_xe_4.set(cv2.CAP_PROP_FRAME WIDTH, 320)
cap_xe_4.set(cv2.CAP_PROP FRAME HEIGHT, 320)

cap_qr = cv2.VideoCapture(4, cv2.CAP_ DSHOW)
cap_qgr.set(cv2.CAP_PROP_FRAME WIDTH, 320)
cap_qgr.set(cv2.CAP_PROP_FRAME HEIGHT, 320)

cap_kho = cv2.VideoCapture(3, cv2.CAP_DSHOW)
cap_kho.set(cv2.CAP_PROP_FRAME WIDTH, 320)
cap_kho.set(cv2.CAP_PROP_FRAME HEIGHT, 320)

while True:

#global do_wvi_tri, i
global 1
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Gidi phdp tw ddng hod xudt nhdp kho hang

global toa do x,toa do y

global x TB,y TB

global bien vao, bien ra

cv2.waitKey(5) # Tam ding 5ms gitta cdc lan doc camera

success_xe 1, img xe 1 =cap xe l.read() # Lay khung hinh mdi tir camera |

#print("ok")

success_xe 2, img xe 2 =cap xe 2.read() # Lay khung hinh méi tir camera 2

#print("ok")

success xe 3,img xe 3 =cap xe 3.read() # Lay khung hinh mdi tir camera 3

#print("ok")

success_xe_4, img_xe 4 =cap xe 4.read() # Lay khung hinh moi tir camera 4

#print("ok")

success_qr, img_qr = cap_qr.read() # Lay khung hinh moi tir camera quét ma OR

#print("ok")

success_kho, img_kho = cap _kho.read() # Lay khung hinh moi tir camera gidm st
kho

#print("ok")

cv2.waitKey(5) # Tam dung Sms gitra cac lan doc camera

result xe 1=yolo xe(img_xe 1) # Ding md hinh YOLO di dwoe huan luyén dé
phat hién xe trong anh tir camera 1
cv2.waitKey(5)
forr xe 1inresult xe 1: # Lay cdc ving gioi han (hounding box) tir két qua ciia
YOLO

boxes xe 1 =r xe l.boxes

for box_xe 1 in boxes xe 1:

if box xe l.conf[0] > 0.6: # C/i xur [y néu doé tin cdy > 0.6, tranh nhdn dién

nham vat the

# Ldy tam cia ving gidi han

x1,yl, x2, y2 =box _xe 1.xyxy[0]

x1, yl, x2, y2 =int(x1), int(y1), int(x2), int(y2)
zl = int(x1 + ((x2 - x1) / 2))

z2 =int(yl + ((y2 -yl)/2))

print(zl, " ", z2) # In ra toa do trung tam cua vt
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Gidi phdp tw déng hod xudt nhdp kho hang

cv2.rectangle(img_xe 1, (x1,yl), (x2,y2), (255, 0, 255), 1)
if box_xe 1.cls[0] ==0:
points 1 =np.array([[[z]1, z2]]], dtype=np.float32)

transformed_points 1 = cv2.perspectiveTransform(points 1, matrix 1)

x_new, y new = transformed points 1[0][0]
x[0] =60 -x new /10 +kq
y[0]=60-y new/ 10 +kq

cv2.putText(img xe 1, str(zl) +'"+ str(z2), (z1, z2),
cv2.FONT HERSHEY COMPLEX, 1, (0, 255, 255), 1)
cv2.waitKey(5)

result xe 2 =yolo xe(img xe 2)

cv2.waitKey(5)

forr xe 2 inresult xe 2:

boxes xe 2=r xe 2.boxes
for box_xe 2 in boxes xe 2:
if box_xe 2.conf[0] > 0.6:

x1, yl, x2, y2 =box_xe 2.xyxy[0]

x1, yl, x2, y2 =int(x1), int(y1), int(x2), int(y2)

zl = int(x1 + ((x2 - x1) / 2))

z2=int(yl + ((y2 -yl)/2))

print(zl, "' ', z2)

cv2.rectangle(img_xe 2, (x1,yl), (x2,y2), (255, 0, 255), 1)
if box xe 2.cls[0] ==0:
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Gidi phdp tw déng hod xudt nhdp kho hang

points 2 = np.array([[[z]1, z2]]], dtype=np.float32)

transformed_points 2 = cv2.perspectiveTransform(points 2, matrix 2)

x_new, y new = transformed points 2[0][0]

x[1]1=30-x new/ 10 - kq

y[1]=60 -y new/ 10 + kq

# V& khung, toa do lén anh

cv2.putText(img xe 2, str(zl) +''+ str(z2), (z1, z2),
cv2.FONT HERSHEY COMPLEX, I,

(0, 255, 255), 1)

cv2.waitKey(5)

result xe 3 =yolo xe(img xe 3)

cv2.waitKey(5)

forr xe 3 inresult xe 3:

boxes xe 3 =r xe 3.boxes
for box_xe 3 in boxes xe 3:
if box_xe 3.conf[0] > 0.6:

x1, yl, x2, y2 =box_xe 3.xyxy[0]

x1, yl, x2, y2 = int(x1), int(y1), int(x2), int(y2)

zl =int(x1 + ((x2 - x1)/ 2))

z2 =int(yl + ((y2 -yl)/2))

cv2.rectangle(img_xe 3, (x1,yl), (x2, y2), (255, 0, 255), 1)
if box xe 3.cls[0] == 0:

points 3 = np.array([[[z], z2]]], dtype=np.float32)

transformed_points 3 = cv2.perspectiveTransform(points 3, matrix 3)
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X_new, y_new = transformed_points 3[0][0] # Chuyén toa do pixel sang cm
x[2]=x_new /10 +kq
y[2] =y new /10 +kq

cv2.putText(img xe 3, str(zl) +''+ str(z2), (z1, z2),
cv2.FONT HERSHEY COMPLEX, 1,

(0, 255, 255), 1)
cv2.waitKey(5)

result xe 4 =yolo_xe(img_xe 4)

cv2.waitKey(5)

forr xe 4 inresult xe 4:

boxes xe 4 =1 xe 4.boxes
for box_xe 4 in boxes xe 4:
if box_xe 4.conf[0] > 0.6:

x1, yl, x2, y2 =box_xe 4.xyxy[0]

x1, y1, x2, y2 = int(x1), int(y1l), int(x2), int(y2)

zl =int(x1 + ((x2 - x1)/ 2))

z2=int(yl + ((y2 -yl)/2))

print(z1, ' ', z2)

cv2.rectangle(img_xe 4, (x1,yl), (x2,y2), (255, 0, 255), 1)
if box xe 4.cls[0] == 0:

points 4 = np.array([[[z]1, z2]]], dtype=np.float32)

transformed_points 4 = cv2.perspectiveTransform(points 4, matrix 4)

x_new, y new = transformed points 4[0][0]
x[3]=30+x new/ 10 - kq
y[3]=y new /10 +kq
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Gidi phdp tw déng hod xudt nhdp kho hang

cv2.putText(img xe 4, str(zl) +''+ str(z2), (z1, z2),
cv2.FONT HERSHEY COMPLEX, 1,
(0, 255, 255), 1)
cv2.waitKey(5)

(x[n]=0) thi bo qua, sau d6 luu toa d§ vao toa do x =toa do y
toa do x=toa do y=0
x TB=y TB=0

for n in range(4):
if x[n] !=0:
toa do x +=x[n]
x TB +=1

if y[n] !=0:
toa do y +=y[n]
y TB+=1

ifx TB>1:
toa do x/=x TB

ify TB>1:
toa do y/=y TB

for barcode in decode(img_qr):

ma_qr = barcode.data.decode('utf-8'")

pts = np.array([barcode.polygon], np.int32)

pts = pts.reshape((-1, 1, 2))
cv2.polylines(img_qr, [pts], True, (0, 0, 255), 5)
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Gidi phdp tw ddng hod xudt nhdp kho hang

pts2 = barcode.rect # 77a vé toa dé cuia hinh chir nhdt bao quanh ma QR
cv2.putText(img_qr, barcode.data.decode('utf-8'), (pts2[0], pts2[1]),
cv2.FONT HERSHEY SIMPLEX, 0.9,(255, 0, 145), 2) # Ghi noi dung cua ma OR

result_ong = yolo_ong(img_kho, stream=False) # C/ay md hinh YOLO dé nhan dién
hang
cv2.waitKey(5)
# Moi 4 khung hinh thi gan dir liéu tir vi_tri_ao sang vi_tri_SS dé giir lai vi tri hang

vira nhan dwoc, reset lai vi_tri_ao de dem lai tw dau

ifi>=4:
i=0
for n in range(8):
vi_tri SS[n] = vi_tri_ao[n]

vi_tri_ao[n] =0

for r_ong in result_ong:
boxes_ong =r_ong.boxes
for box_ong in boxes_ong:
if box_ong.conf[0] > 0.6: # C/i xét cac viung gioi han co do tin cay cao hon

60%

# Tinh toa do trung tam vung gioi han cua hang

x1,yl, x2, y2 =box_ong.xyxy[0]

x1,yl, x2, y2 =1int(x1), int(y1), int(x2), int(y2)

zl =int(x1 + ((x2 - x1)/ 2))

z2 =int(yl + ((y2 -yl)/2))

#print(z1, " ", z2)

cv2.rectangle(img_kho, (x1, yl), (x2, y2), (255, 0, 255), 1)
if box_ong.cls[0] == 0: # Xéc dinh vi tri trong kho

# So sanh vi tri trung tdm (z1,z2) cua vt thé véi toa dé mac dinh dé xdc
dinh vdt dang nam vi tri nao trong kho, khi phdi hién ding vi tri nao thi gdi sé twong
ing dé ghi nhan vi tri @6 dang cé hang

ifz2 > 180 and z2 < 225 :

ifz1 > 130 and z1 < 150 :
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Gidi phdp tw déng hod xudt nhdp kho hang

cv2.putText(img kho, '1', (z1, z2),
cv2.FONT HERSHEY COMPLEX,1, (0, 255, 255), 1)
vi_tri_ao[0] =1
elif z1 > 160 and z1 < 180:
cv2.putText(img kho, 2', (z1, z2),
cv2.FONT HERSHEY COMPLEX, 1, (0, 255, 255),1)
vi_tri ao[l]=1
elif z1 > 200 and z1 < 225:
cv2.putText(img_ kho, '3', (z1, z2),
cv2.FONT HERSHEY COMPLEX, I, (0, 255, 255), 1)
vi_tri_ao[2] =1
elif z1 > 230 and z1 < 260:
cv2.putText(img_ kho, '4', (z1, z2),
cv2.FONT HERSHEY COMPLEX, I, (0, 255, 255), 1)

vi_tri ao[3]=1

elif z2 > 80 and z2 < 120:
ifz1 > 130 and z1 <150 :
vi_tri_ao[4] =1
cv2.putText(img_kho, 'S', (z1, z2),
cv2.FONT HERSHEY COMPLEX,1, (0, 255, 255), 1)
elif z1 > 155 and z1 < 190:
vi_tri ao[5]=1
cv2.putText(img_ kho, '6', (z1, z2),
cv2.FONT HERSHEY COMPLEX, 1, (0, 255, 255),1)
elif z1 > 200 and z1 < 225:
vi_tri_ao[6] =1
cv2.putText(img_kho, '7', (z1, z2),
cv2.FONT HERSHEY COMPLEX, I, (0, 255, 255), 1)
elif z1 > 230 and z1 < 260:
vi_tri_ao[7]=1
cv2.putText(img_kho, '8', (z1, z2),
cv2.FONT HERSHEY COMPLEX, I, (0, 255, 255), 1)
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Gidi phdp tw ddng hod xudt nhdp kho hang

# Néu xe tién vao viing x > 32, tirc 16i ra vao, bdt bien_vao, bien_ra dé xir 1y xudt nhdp
kho
if toa do x> 32 and bien vao == 0:
bien vao=1
bien ra=1
# Néu cé ma OR va xe dd vao toa do x < 20, goi ham vao() de ghi nhdan nhdp hang va
reset bién vao
ifma qr!=""and bien vao==1 and toa do x < 20:
vao()
bien vao =0
# Néu xe & vin g x < 20 va bien_ra dwoc bat thi ghi nhdn xudt kho
if bien ra==1 and toa_do x <20:
ra()

bien ra=0
print(bien_vao)

i=i+1
cv2.waitKey(5)

self.signal.emit(img_xe 1, img _xe 2,img xe 3,img xe 4, img qr, img kho) # Gui
tin hiéu cdp nhdt hinh anh
cv2.waitKey(5)

def stop(self): # Ding ludng xtr Iy
print("stop threading", self.index)

self.terminate()

if name ==" main_": # Dam bdo doan ma bén trong chi chay khi file duoc
thue hién truc ti ép
app = QApplication(sys.argv) # 7uo Oapplication ding dé chay giao dién
main_win = MainWindow() # 7uo cira 56 chinh cua img dung
main_win.show() # Hién thi cira s6 chinh ciia ting dung 1én man hinh

sys.exit(app.exec()) # Dung de ket thiic hoan toan chirong trinh khi dong giao dién
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