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TOM TAT PO AN

Tén dé tai: Phat trién hé théng giam sat tu dong nhiam nang cao chat luong quy
trinh 1ap rap san pham tai céng ty TNHH Daiwa Viét Nam.

Sinh vién thuc hién: Mai Van Thuan

S6 thé sinh vién: 118210203 Lép: 21QLCN2

Db an dugc thyuc hién véi muyc tiéu xay dung mot giai phap cong nghé nham hd tro
giam st thao tac cong nhan trong coéng doan lap rap O.Slider tai b phan V159 — Céng
ty TNHH Daiwa Viét Nam. Thuc trang cho thay céc 16i thao tac nhu 1ap thiéu linh kién
va lap sai vj tri dang chiém ty 18 16n, gy anh huong dang ké dén chat lugng san pham
va chi phi san xuat.

Dé giai quyét van dé trén, dé tai d¢a tng dung md hinh Yolo11 trong nhan dién thao
tac, két hop véi thu vién OpenCV xt Iy hinh anh theo thoi gian thuc. Phan mém giam
sat dugc xay dung bang Python sir dung Tkinter dé tao giao dién, cling véi Arduino lam
thiét bi canh bao khi phat hién thao tac sai. Dit liéu hinh anh dugc thu thap tai xuong,
dan nhan bang Label Studio va huan luyén trén nén tang Google Colab.

Két qua trién khai cho thay hé thdng c6 kha nang phat hién som thao tac sai véi do
chinh xéac cao, gip giam thiéu ty 16 NG cua cong doan tir 0.54% giam con 0.08%. Viéc
tng dung hé thong khéng chi mang lai hiéu qua tai chinh théng qua tiét kiém chi phi
sira 16i, ma con nang cao nhan thuc thao tac cho cong nhan, gop phan xay dung moi
truong san xuat chuyén nghiép va 6n dinh hon.



LOI CAM ON

Truéc tién, em xin bay to long biét on sau sic dén TS. Nguyén Thi Phuong Quyén
-Giang vién bo mén Quan ly Cong nghiép, nguoi di ddng hanh, tan tim hudng dan va
chi bao em trong suét qué trinh thyc hién dé tai. Nhitng dong gép quy bau tir ¢, tir viéc
dinh hudng nghién ciru, goi mé ¥ tuong cho dén tirng nhan xét sau sic trong qué trinh
trién khai, da giup em ting budc hoan thién dé tai mot cach khoa hoc, logic va c6 tinh
thuc tidn cao. Bén canh do, su nghiém tlc, can trong va tim huyét trong phong cach lam
viéc cua cb ciing 1a tim guong dé em hoc hoi, hinh thanh cho minh phwong phép tu duy
va tc phong lam viéc chuyén nghiép hon trén hanh trinh phat trién sy nghiép sau nay.

Tiép dén, em xin chan thanh cam on quy thay cé trong Khoa Quan Iy Dy &n —
Trudng Dai hoc Bach khoa, Pai hoc Pa Nang. Nho su giang day, truyén dat kién thuc
tan tam cua quy thay co trong sudt qua trinh hoc tip ma em di dugc trang bi nhitng nén
tang kién thirc chuyén mén viing chac vé quan ly cong nghiép, hé théng san xuat, ciing
nhu cac cong cu quan ly chat lugng, gitp em c6 dil nang luc dé tiép can, trién khai va
hoan thién dé tai tét nghiép nay.

Em xin gui 16i cam on chan thanh dén anh Nguyén Vin Phu — Giam dbc Cong ty
TNHH Daiwa Viét Nam, ngudi da tao diéu kién cho em duoc tiép can thuc té tai doanh
nghiép, dong thai lubn hd tro, sap xép cong viéc mot cach thuan loi, tao moi truong thuce
tap 1y twong dé em thu thap dit liéu va kiém nghiém mé hinh. Su hd trg quy bau caa anh
la yéu t6 quan trong gitp em c6 thé ap dung ly thuyét vao thuc tién va hoan thién dé tai
mat céach thiét thuc hon.

Em cling xin cam on cac anh chi tai bd phan V159 cia cong ty da luén nhiét tinh
hd tro, tao diéu kién cho em trong qua trinh thu thap dix liéu, thir nghiém hé théng va xu
ly nhitng phat sinh thuc té tai hién truong.

Sau cung, em xin gui 10i cam on chan thanh dén gia dinh, nguoi than, ban bé —
nhitng nguoi ludn 1a ngudn dong vién to 16n, ddng hanh, sé chia ciing em trong sudt
ching duong hoc tap va hoan thanh dé tai. Chinh su ung ho va khich 1& caa moi ngudi
da tiép thém cho em sitc manh vuot qua moi kho khin trong qué trinh hoc tap va nghién
cuu.

Mot 1an nira, em xin chan thanh cam on tat ca moi ngudi da dong hanh cing em
trong sudt ching duong vira qua.



LOI CAM POAN

Toi tén la Mai Van Thuan, sinh vién 16p 21QLCN2 xin cam doan:

Do 4n tét nghiép 1a thanh qua caa qué trinh nghién ciru hoc hoi dua trén co sd ly
thuyét, s6 liéu thyc té tai Cong ty thu thap duoc, thuc hién theo sy hudng dan cua
giang vién huéng dan.

Do 4n duoc thuc hién hoan toan méi, 12 két qua cong sirc caa c& nhan toi.

Moi su tham khao trong d6 an duoc trich nguén va nam trong danh muc tai liéu
tham khao.

Moi sao chép khdng hop 18, vi pham quy ché nha treong, tdi xin hoan toan chiu
trach nhiém.

Pa Nang, ngay 25 thang 6 ndam 2025
Sinh vién thyc hién
(Ky, ghi rd ho tén)
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Phét triéen hé thong giam sat tw déng nham nang cao chdt hiong quy trinh ldp rap san pham tgi cong ty
TNHH Daiwa Viét Nam

CHUONG 1: GIOI THIEU

1.1 Ly do chon d@ tai

Trong béi canh yéu cau ngay cang cao vé chat luong va tién do giao hang trong
nganh san xuat, viéc kiém soat chat luong khdng con 1a mot lya chon, ma 1a yéu t6 bat
budc dé duy tri nang luc canh tranh. Tai Cong ty TNHH DAIWA Viét Nam, bo phan
tién Iap rap V159 dong vai trd quan trong trong chudi san xuét can cau, dic biét 1a cong
doan l4p rap cac chi tiét nho co do chinh xac cao nhu O.slider. Tuy nhién, thuc trang
trong giai doan gan day cho thay van con nhiéu han ché trong viéc kiém soét I5i ngay
tai cong doan thao tac.

Theo sé liéu théng ké noi b, chi riéng trong 6 thang cudi nam 2024, tai bd phan
V159 da ghi nhan 1305 I8i phét sinh tir cong doan lap rap O.slider. Pay 1a mot con s6
dang bao dong, phan anh sy thiéu on dinh trong qua trinh thao tac va chua c6 co ché
giam sat kip thoi tai thoi diém thuc hién. Pang cha y, hau hét cac 16i nay khéng duoc
phét hién ngay tai chd, ma chi duoc nhan biét & cac cong doan sau hoic qua kiém tra
cudi cuing. Hé qua 1a san pham 16i khdng nhimg gay gian doan chu trinh san xuat ma
con 1am tang chi phi xtr Iy lai, ton thoi gian va anh hudng dén tién do giao hang. Trong
khi d6, phuong phap kiém tra hién tai van chu yéu dya vao sy giam sat thu cong ciia con
ngudi, von tiém an nhiéu han ché nhu thiéu chinh xac, d& bo soét va khdng thé theo ddi
lién tuc theo thai gian thuc.

Trudc yéu cau cap thiét dé, viéc tng dung céc giai phap cdng nghé nhu thi giac
may tinh, tri tu¢ nhan tao va ty dong hoa dé xay dung mot hé thdng giam sat théng minh
1a hudng di phi hop. Hé théng nay khdng chi hd tro phét hién kip thoi céc sai léch trong
thao tac ma con gitp doanh nghiép ghi nhan va phan tich dit liéu phuc vu cai tién quy
trinh san xuat lau dai.

Dé tai “Phat trién hé théng giam sat tu dong nham nang cao chat lugng quy trinh
Iip rap san pham tai cong ty TNHH Daiwa Viét Nam” duoc thuc hién véi muc tiéu hién
dai hoa cong tac giam sat tai bo phan tién lap rap théng qua viéc tich hop cong nghé
nhan dién hinh anh va mé hinh hoc may. Qua dé, gop phan giam thiéu sai s6t trong thao
tac, nang cao chat luong san pham va téi uu hiéu qua van hanh cia day chuyén san xuat.

1.2 Muc tiéu nghién c@u

Dé tai tap trung vao viéc phét trién hé thdng giam sat tu dong nham hd trg kiém
soat chat luong trong cong doan lap rap O.Slider tai bo phan V159 — Céng ty TNHH
Daiwa Viét Nam. Cu thé, hé théng duoc xay dung dé dap ing cac tinh ning chinh sau:

Sinh vién thuc hién: Mai van Thuan Huéng dan: Nguyén Thi Phuong Quyén 1
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— Nhan dién thao tac lip réap theo thoi gian thyc:

— Phat hién 13i l3p rap: Tim ra céc 16i trong qué trinh 13p rap va canh bao sém cho
cong nhan

— Ghi nhan va luu trit dit liéu: Luu lai thdng tin vé cac chu trinh 1ap réap, sé luong
15i phat sinh nham phuc vu phén tich, danh gia hiéu qua san Xuat.

— Canh bdao tac thoi cho cdng nhan van hanh: Théng qua thiét bi Arduino diéu
khién coi bao dong va dén tin hiéu khi phét hién I3i.

— Hién thi thdng tin giam sét trén giao dién nguoi dung: Phan mém giao dién than
thién dugc phat trién bang Python, gitp cong nhan va quan ly dé dang theo doi
qua trinh van hanh.

1.3 Pham vi nghién ciu
Dé tai tap trung nghién ciru va xay dung hé théng giam sét ty dong danh riéng cho
cong doan lap rap O.Slider tai bo phan V159 — Céng ty TNHH Daiwa Viét Nam.
Pham vi nghién ctiu cu thé bao gom:
— Nghién cru thuc trang phat sinh 16i trong qué trinh Iap rap O.Slider.
— Thu thap di liéu hinh anh thuc té tai khu vuc 1p rap phuc vu cho viéc xay dung
bo dit liéu huan luyén mé hinh nhan dién thao tac.
— Ung dung md hinh hoc sau yolol11 két hop véi cong nghé thi gidc may tinh dé
phét hién thao tac lap rap sai trong thoi gian thuc.
—  Xay dyng phan mém giam séat hoan chinh bao gém chitc niang nhan dién, luu trit
dir liéu, canh bao tirc thoi va hién thi giao dién giam sat cho ngudi van hanh.
— Paénh gia, phan tich hiéu qua kinh té, k§ thuat va phi tai chinh cua hé thdng sau
khi ap dung thuc té vao day chuyén san xuat.

1.4 Cong cu nghién cwu

Pé trién khai dé tai, viéc lya chon cdng cu nghién ciu phil hop dong vai tro quan
trong nham dam bao tinh kha thi va hiéu qua khi 4p dung vao méi truong san xuat thyuc
té tai cong ty. Cu thé cac cong cu duoc st dung trong nghién ciu duoc trinh bay nhu
sau:

— Label Studio: La cong cu hd tro dan nhan dit licu hinh anh thu thap tr xuéng san
Xuat. Viéc tao nhan chinh xac 1a yéu té dau vao quan trong cho qua trinh huan
luyén md hinh hoc sau, giip hé théng nhan dién chinh xéac c4c thao tac lap rap.

— Google Colab: Nén tang tinh todn dam may duoc sir dung dé huan luyén mé hinh
Yololl dya trén dir liéu da dugc dan nhan. Pay la cong cu thuan tién trong xu ly

cac tac vu hoc may doi hoi tai nguyén tinh toan cao.
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— Python: Ngén ngit 1ap trinh chinh cho toan bo hé théng phan mém, bao gdm xay
dung md hinh nhan dién, xa Iy hinh anh, diéu khién thiét bi ngoai vi va thiét ké
giao dién nguoi dung.

— Céc thu vién hd trg phat trién hé théng nhue OpenCV (xur Iy anh sb), Tkinter (giao
dién nguoi dung), clng véi nén tang Arduino (giao tiép phan ciing canh bao)
dugc két hop dong bo nham dam bao kha ning nhan dién, hién thi va canh bao
thoi gian thyc trong sudt qua trinh I4p rap san pham.

— Excel: Cong cy hd tro xtr 1y, phan tich va luu trit dit liéu thu thap dugc trong quéa
trinh thir nghiém ma hinh.

Viéc phdi hop linh hoat gitra cac cong cu trén giup dam bao tinh déng b, chinh
X4c trong toan bd quy trinh nghién ctu tir khau thu thap di liéu, huan luyén mé hinh,
trién khai hé thong, cho dén giai doan danh gia va phan tich hiéu qua.

1.5 C4u trdc luan vin

Dé tiép can van dé mot cach khoa hoc va toan dién, luan van dugc bd cuc thanh 6
chuong, 1an luot di tir nén tang Iy thuyét dén xay dung hé thong va danh gia hiéu qua
thuc té.

Chuong 1 (Gidi thiéu): Trinh bay bdi canh, Iy do chon dé tai tir thyc trang 15i phat
sinh tai cong doan lp rap O.Slider cua Cong ty Daiwa Viét Nam. Xac dinh myc tiéu
nghién ciu, pham vi, dbi tuong va cac cong cu sir dung. Pay 1a co so dinh huéng cho
toan b noi dung nghién ctru & cac chuong tiép theo.

Chuong 2 (Co sé ly thuyét): Trinh bay cac kién thirc nén tang phuc vu nghién ctu:
tri tué nhan tao, hoc may, hoc sau, phuwong phap hoc cd giam sat. Phan tich chi tiét vé
Yolol1ln - mé hinh nhan dién anh dugc &p dung. Gigi thiéu cac cong cu lap trinh
(Python, OpenCV, Arduino...), phuong phép danh gia mé hinh (Precision, Recall, F1-
score), cdng cu quan ly chat lugng (Pareto, 5Why) va cac chi tiéu phan tich hiéu qua tai
chinh (dong tién, ROI).

Chuong 3 (Tong quan vé cdng ty): Gidi thiéu tong quan vé Cong ty Daiwa Viét
Nam: lich str, quy md, t6 chuc san xuat. Trong tdm 12 bo phan V159 - noi xay ra nhiéu
i lip rap. Chuong ciing phan tich dit liéu 18i, nguyén nhan va chi phi lién quan, lam co
s& thuce tién cho viéc xay dung hé théng giam sat.

Chuong 4 (Xay dung hé théng giam sat tu dong cho quy trinh 13p rap san pham):
M6 ta quy trinh xay dung hé thong: thu thap, xa ly dit liéu, dan nhén, huan luyén md
hinh nhan dién bang Yolo11n. Trinh bay kién trlc tong thé, thuat toan phan mém, cach
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van hanh giao dién, co ché canh b&o phan ciang Arduino. Hé thong giam sat 16i thao tac
thoi gian thuc.

Chuong 5 (Phan tich hiéu qua cua hé théng): Phan tich hiéu qua tai chinh théng
qua chi phi du tu, kha ning giam 13i NG, tiét kiém chi phi sira 13i, tinh toan thoi gian
hoan vén va ROI. Déng thoi danh gia cac loi ich phi tai chinh khac.

Chuong 6 (K&t luan): Tom tat két qua dat duoc, khang dinh gid tri thuc tién cua hé
théng giam sat tu dong. Néu rd cac han ché va dong thoi dé xuat huéng nghién cau mé
rong sang cac cong doan khéc va tng dung Al tién tién hon.
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CHUONG 2: COSOLY THUYET
Trong chuong nay, d6 an s& trinh bay noi dung chi tiét vé cach tiép can bai toan st

dung phuong phap ¢ dién va cach ap dung mé hinh hoc sau vao bai toan nhan dién thao
tac, tir d6 xay dung hé thong giam sét thao tac trong lp rap qua cac phan:

e Gigi thiéu vé tri tué nhan tao

e Qué trinh trién khai hoc may c6 giam sat

e Gidi thigu vé YOLO

e Thu vién chinh trong phan mém

e Céc chi s6 danh gia

e Cong cu quan Iy chat luong

e Danh gia hiéu qua tai chinh
2.1 Gi6i thiéu veé tri tué nhan tao
2.1.1 Tri tug¢ nhan tgo

Tri tué nhén tao (Al) [1] 1a mét nh&nh quan trong cta khoa hoc may tinh, tap trung

vao viéc phat trién nhitng hé théng c6 kha niang mo phong tri thong minh con ngudi.
Nhitng hé thdng nay cé thé hoc hoi tir dir liéu, thich nghi véi cac tinh hudng méi, va
thuc hién nhirng nhiém vu phic tap nhu nhan dién ngdn ngir, phan tich hinh anh dua ra
quyét dinh téi vu.

Deep Neural Network

(Pretraining)
Multi-layered m y
A
4

XOR Perceptron
ADALINE Problem (Backpropagation)
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Hinh 2-1: So do tong quan vé lich si hinh thanh tri tué nhan tgo
Lich sir hinh thanh Al bat ngudn tir giira thé ky XX, vai nhitng nghién ctu tién
phong vé mang no-ron va thuat toan hoc may. Tuy nhién, phai dén nhitng ndm gan day,

cuing véi su bung nd cua dir liéu Ion (Big Data) va sic manh dién toan, Al moi dat duoc
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nhitng budc tién vuot bac. Ngay nay, Al khéng chi gidi han trong phong thi nghiém ma
d3 len 16i vao doi sdng, tir nhitng chatbot hd trg khach hang dén hé théng chan doan y
khoa chinh xac cao.

Ung dung cua tri tué nhan tao trai rong trén nhiéu nganh nghé, bao gdbm: Y té, giao
thong, gi4o duc, tai chinh. Vi tdc do phat trién nhanh chong, Al dang dan trd thanh
cdng nghé nén tang, dinh hinh twong lai cua x4 hoi hién dai.

2.1.2 Hoc may
Hoc may [2](Machine Learning - ML) la mét linh vuc quan trong cua tri tué nhan

tao, gilip may tinh c6 kha nang tu hoc tir dit liéu ma khdng can lap trinh cu thé. Theo
Arthur Samuel, ML cho phép may tinh tu cai thién hiéu suat thdng qua kinh nghiém ti
dir liéu dau vao. Tom Mitchell b sung dinh nghia nay bang cach nhan manh ba yéu t6
c6t 18i: kinh nghiém (E), nhiém vu (T) va thuéc do hiéu suat (P). Vé ban chat, ML khéng
chi don thuan 1a 4p dung cac quy tic c6 san ma 1a qua trinh kham phé cac mau hinh an
trong dit liéu, tir 46 dua ra du doan chinh x4c cho céac tinh hudng méi. Céc phuong phap
ML phd bién bao gém hoc c¢6 giam sat (nhu phén loai dit liéu), hoc khong giam sat (nhu
phan cum) va hoc ting cuong (nhu huin luyén robot). Ngay nay, ML duoc (ng dung
rong rai trong nhiéu linh vyc nhu y té (chan doan bénh), tai chinh (danh gia rui ro) va
céng nghé (xe ty lai), mang lai nhitng giai phap théng minh va hiéu qua cho céc van dé
phuec tap.
C6 bdn loai chinh caa hoc may:

1.  Hoc may giam sat (Supervised Learning): Trong loai nay, mé hinh duoc huan

luyén trén mot tap dir liéu c6 nhan, nghia 1a mdi mau dit liéu da duoc gan nhan voi

dau ra mong mudn. Muc tiéu 1a hoc cach anh xa tir dir liéu dau vao dén cac nhan dau

ra dé sau d6 co thé tu dong du doan dau ra cho cac mau méi ma khdng can nhan.

2. Hoc may khong giam sat (Unsupervised Learning): Trong loai nay, md hinh

dugc huan luyén trén mot tap di liéu khdng c6 nhan. Muc tiéu chinh caa hoc may

khong giam sét la tim ra cau tric, mdi quan hé, hozc phan nhom dir liéu trén toan bo

tap dir liéu ma khéng can biét ¢au ra mong mudn trudc.

3. Hoc may ban gidm sat (Semi-supervised Learning): La mét hinh thirc trung gian

gitra hoc may giam sat va hoc may khéng giam sat, loai nay sir dung mét tap dir liéu

I6n khdng c6 nhan va mot sb it dix liéu ¢6 nhan dé huan luyén mé hinh.

4. Hoc tang cuong (Reinforment Learning): La moét hinh thirc ma may tinh duoc

thiét ké dé tim hiéu va cai thién hiéu suat cia mé hinh théng qua trai nghiém va twong

t4c v6i moi truong. Muc tiéu cia mé hinh 1 tdi wu hoa gid tri nhan dugc (reward) tai
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moi hanh dong ma mo hinh thuc hién trong mot moi truong nhat dinh nao do. Khac
véi hoc may truyén théng, hoc ting cuong khdng chi tap trung vao viéc giai quyét
cac van dé cu thé, ma con dé cao kha ning hoc va ra quyét dinh t6i vu trong moi
truong dong va khdng chic chin.

Trong sudt thoi gian phat trién, hoc may da dat duoc nhiéu thanh cong trong nhiéu
rng dung thuc té nhu nhan dang hinh anh, xt Iy ngdn ngir ty nhién, du doan chudi thoi
gian, v.v. Noi cach khac, hoc may da lam thay d6i cach ching ta xir ly thdng tin va ra
quyét dinh, mang lai su tu dong héa va hiéu suat dang ké. Tuy nhién, logic tuyén tinh
gitta dau vao va dau ra trong hoc may Ia can trg dé phuong phap nay hoat dong tot véi
c4c loai dit liéu phuc tap, doi hoi tinh phi tuyén.

2.1.3 Hoc sau.

Hoc sdu (Deep Learning - DL) [3] la mét tap con cta hoc may trong linh vuc tri
tué nhan tao. Hoc sau tap trung vao phat trién va huan luyén cac md hinh may hoc sau
c6 kha ning ty dong hoc va thuc hién cac nhiém vu phirc tap c6 tinh chét phi tuyén. Céc
moé hinh nay, hay con duoc goi 1& mang no-ron nhan tao, duoc thiét ké véi nhiéu 16p
than kinh nhu bd ndo con ngudi. Qua qué trinh huan luyén, mang no-ron dan dat duoc
kinh nghiém thong qua ham danh gia, c6 kha nang luu gitr kKinh nghiém hoc duoc va su
dung dé thuc hién du doan cho cac dit liéu chua biét sau nay

2.2 Quy trinh trién khai hoc may cé giam sat

Trong nghién ciu nay, phuong phap hoc may c6 gidam sat duoc ¢ng dung nham
xay dung md hinh c6 kha ning du doan két qua dau ra dua trén dit liéu dau vao da duoc
gan nhan. Bang cach huan luyén mé hinh trén tap dit liéu mau, trong d6 mdi phan tir déu
c6 thong tin du vao va nhén twong tng, hé thdng c6 thé hoc duoc mdi quan hé giira cac

dic trung va két qua, tir d6 dua ra du doan chinh xac cho cac dir liéu méi chua tiing gap.
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Hinh 2-2: M6 ta qua cach thuc hoc cb giam sat
Quy trinh thyc hién dugc mé ta 5 budc sau:
2.2.1 Thu thdp va xe ly di ligu
Dit liéu dong vai tro then chét trong hoc c6 giam sat, vi chat lugng di liéu quyét
dinh truc tiép dén chat luong md hinh. Viéc xu ly dit liéu bao gom:
Thu thap dit liéu: Dit liéu can duoc ldy tir cAc nguon dang tin cay, dam bao mai
mau c6 gan nhin dung. Dit liéu ¢ thé & dang sb, van ban, anh hoac tin hiéu.
Lam sach dix liéu: X ly gié tri thiéu, loai bo nhiéu, tring lap hoic di lidu sai léch.
Chuyén d6i va chuan hoa:
— M4 hoa céc bién phan loai (label encoding hoic one-hot encoding).
— Chuan hoéa dit liéu vé cling mot thang do (normalization, standardization).
Chia tap dir liéu: Dir liéu dugc phéan chia thanh:
— Tap huan luyén (training set): 70-80%.
— Tap kiém tra (test set): 20-30%.

2.2.2 Lwa chgon mé hinh
Sau khi c6 dir liéu da xu 1y, budc tiép theo 1a luya chon md hinh hoc may phu hop:
Lua chon thuat toan:
— Bai toan phéan loai: str dung cac thuat toan nhu Logistic Regression, SVM,
KNN, Decision Tree, Random Forest, v.v.
— Bai toan hoi quy: ap dung Linear Regression, Ridge, Lasso, SVR, V.v.
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Khaoi tao mé hinh: Thiét 1ap cac siéu tham so6 ban dau phu hop véi dir liéu va yéu
cau bai toan.
Huén luyén mé hinh:
— M0 hinh hoc tir tap huan luyén théng qua viéc t6i wu ham mat mat.
— Cap nhat trong s6 va tham sé ¢é mé hinh dan cai thién d6 chinh xéc.

2.2.3 Ddnh gid va téi wu héa mé hinh
Dénh gia mé hinh 13 budc quan trong dé kiém tra kha ning téng quéat hda cia md
hinh trén dit liéu chua ting thay.
Panh gia bang tap kiém tra:
— Véi bai toan phan loai: st dung céc chi s nhu Accuracy, Precision,
Recall, F1-score.
— Vi bai toan hdi quy: ding MAE, MSE, RMSE, R2,
Tbi vu hoa md hinh:
— Tha nghiém va diéu chinh siéu tham sb (Grid Search, Random Search,
Bayesian Optimization).
— Ap dung ky thuat giam overfitting nhu Regularization, Dropout hoic
Early Stopping.
Phan tich 15i: Sir dung ma tran nham 1an (confusion matrix) va kiém tra cac truong
hop du doan sai dé cai thién mé hinh.
2.2.4 Trién khai md hinh
Khi mé hinh dat 6 chinh x4c mong muén, né dugc dua vao sir dung thuc té:
Luu mo6 hinh: St dung cac dinh dang nhu .pkl, .joblib, .h5 hoac .onnx.
Tich hop hé théng:
— Pua mé hinh vao hé théng phan mém, dich vu, hoic tao API dé nguoi
dung truy cap.
— Pam bao md hinh hoat dong 6n dinh, thoi gian phan héi nhanh va hiéu
suit phu hop véi yéu cau thuc té.

2.2.5 Giam sat va bao tri md hinh

Trong méi trudng thuc té, md hinh can duogc theo dai lién tuc dé dam bao hiéu qua
duy tri theo thoi gian:

Giam sat hiéu suat: Phat hién twong suy giam do dit liéu thay d6i (data drift,
concept drift).
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Cap nhat mé hinh dinh ky: Tai huan luyén vaéi dit liéu méi dé mé hinh ludn chinh
Xac.
Luu trit todn bd quy trinh: Ghi lai cau hinh mé hinh, tap dit liéu, két qua huan luyén
nham phuc vu cho téi tao hoic bao tri trong twong lai.

2.3 Yolo
2.3.1 Yolo

YOLO [4] (You Only Look Once) Ia mét trong nhitng phuong phap nhan dién va
phat hién d6i twgng (object detection) tién tién, duoc gigi thiéu lan dau boi Joseph
Redmon va c4c cong sy vao nam 2016. DBiém ndi bat caa YOLO 1a kha ning thuc hién
phét hién d6i twong trong thoi gian thyc (real-time) vai tc do cao va d6 chinh xac dang
ké. YOLO khac biét so v&i cac phuong phép truyén thong nhu R-CNN (Region-based
Convolutional Neural Networks) & chd n6 chi str dung mot mang no-ron duy nhat dé du
doan ca vi tri (bounding boxes) va lép dbi twong trong mot lan forward pass, thay vi
chia qué trinh thanh nhiéu giai doan.

Lich si phét trién cia YOLO:

YOLOV1 (2015): M6 hinh phat hién d6i twong thoi gian thuc dau tién, do Joseph
Redmon va Ali Farhadi phat trién. Xt ly hinh anh trong mét lan truyén qua mang, dat
téc d6 cao nhung han ché véi ddi tugng nho va do chinh xac thap hon cac phién ban
sau.

YOLOV2 (2016): Cai tién tir phién ban goc véi chuan hoa theo 16, st dung hop
neo va cum kich thude dé nang cao hiéu suat.

YOLOV3 (2018): Tang cuong hiéu qua bang mang xuong séng toi wu, nhiéu mo
neo hon va kim tu thap déac trung khong gian.

YOLOV4 (2020): Gidi thiéu ting cuong dit liéu Mosaic, dau phat hién khdng can
neo va ham mat mat cai tién.

YOLOV5: Nang cao hiéu suat véi tdi wu hoa siéu tham s, tich hop theo ddi thir
nghiém va hd trg xuat sang nhiéu dinh dang phé bién.

YOLOV6 (2022): Puoc Meituan mg ma ngudn, (ng dung trong céc robot giao
hang tu dong. YOLOV7: B6 sung tac vu udc luong tu thé trén tap dir lieu COCO
Keypoints.

YOLOVS (2023): Do Ultralytics phat hanh, mang dén céc cai tién vé higu suat, tinh
linh hoat va hd trg day du cac tac vu thi giac Al.

YOLOV9: Tich hop cac phuong phap méi nhu Thong tin Gradient ¢ thé 1ap trinh
(PGI) va Mang tong hop 16p hiéu qua tdng quat (GELAN).
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YOLOvVI10: Puogc phat trién boi Pai hoc Thanh Hoa dua trén goi Ultralytics

Python, cai tién phat hién déi tueong thoi gian thuc bang cach loai bo yéu cau NMS.

YOLO11 (Méi nhat): M6 hinh méi nhat cua Ultralytics, dat hiéu suat hang dau
(SOTA) cho nhiéu tac vu nhu phat hién, phan doan, uéc lwong tu thé, theo ddi va phan
loai, phu hop véi da dang tng dung Al.
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Hinh 2-3: So do kién tric mang YOLO

Nguyén ly co ban cua YOLO:

Chia luéi (Grid Division): Hinh anh dau vao duoc chia thanh mét lugi (grid) kich
thudc SxS (vi du: 7x7 hoic 13x13). Mi 6 ludi chiu trach nhiém du doan mot sé hop
gidi han (bounding boxes) va xac suat thudc vé cac 16p dbi tuong.

Du doan dong thoi: Mai 6 luéi du doan:

Toa d6 va kich thudc cua cac bounding box (X, y, w, h).

Do tin cay (confidence score) cua bounding box, biéu thi kha ning c6 ddi twong
va d6 chinh xac cua hop.

Xéc suat thuoc vé ting 16p ddi tuong (class probabilities).

2.3.2 Yololln

YOLO11n (You Only Look Once version 11 Nano) la phién ban nhe nhét trong
dong mo hinh YOLO11, dugc phaét trién va céng bd béi nhém Ultralytics vao cudi nim
2024. Pay 1a mot phan trong chudi cai tién lién tuc cia YOLO (tir vI dén v11) nham
giai quyét cac thach thirc trong bai toan nhan dién d6i twong thoi gian thuc, dong thoi
dam bao tdc do suy luan nhanh, kich thuéc mé hinh nhé va hiéu suat twong ddi cao trén
c4c thiét bi gioi han phan cing nhu Raspberry Pi, Jetson Nano, hoac webcam trén day
chuyén san xuat.

YOLO11n 14 phién ban "Nano", tic 1a rit gon va téi vu kién trac dé phuc vu céc
ung dung Edge Al, noi hiéu nang xur ly va bo nha la gidi han quan trong.
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YOLO11n thira hudng cac dac diém cot 16i cia dong YOLO:

« Mot budc duy nhét (single-shot): M hinh phan chia anh thanh cac 6 luéi (grid
cells) va dy doan bounding boxes, objectness va class truc tiép trong mot lan
truyén (forward pass).

« Du doén toan cuc (global prediction): Mai 6 luéi chiu trach nhiém phat hién dbi
tugng trong ving bao quanh, giup ting toc do suy luan.

« Khong can ving dé xuit (no region proposals): Khac véi R-CNN hoic Faster R-
CNN, YOLO khéng can giai doan sinh viing nghi ngo — nhanh hon.

5501 @ ) i
P ultralytics
52.5 4 YOLO
. 500 —— YOLOM
T YOLOVIO
%_g 47.5 YOLOVE
= YOLOvE
g 450 YOLOVT
Q YOLOvE-3.0
8 425 YOLOVS
PP-YOLOE+
40.0 4 1" DAMO-YOLO
YOLOX
37.5 1 EfficientDet
0 2 Bl 6 8 10 12 14 16

Latency T4 TensorRT10 FP16 (msfimg)
Hinh 2-4: Quan hé gista dg chinh xdc va dé tré cua cac phién ban YOLO

YOLO11n (diém 11n) c6 do tré khoang 2-3ms va mAP khoang 40-42%, phii hop
cho cac tng dung can téc do cao trén thiét bi han ché.

Hiéu suit va do chinh xac

mMAP@0.5:95 trén tap COCO: Khoang 39.5% Diéu nay c¢6 nghia 1a YOLOvIIn
dat d6 chinh xac trung binh kha tt khi phét hién dbi tuong voi cac ngudng loU tir 0.5
dén 0.95.

MAP@0.5: C6 thé dat téi 54-55% (loU=0.5), cho thay kha ning phat hién dbi
tuong véi do chinh xac cao & ngudng loU tiéu chuan.

Téc @6 suy luan (Inference Latency): Khoang 2.2ms mdi hinh anh trén GPU T4
v6i TensorRT FP16. Pay 1a téc do rat nhanh, phi hop cho cac tng dung thoi gian thyuc
nhu giam sat day chuyén san xuat.

2.4 Thu vién chinh trong phan mém

Trong qué trinh phét trién hé thong giam sét, viéc lya chon cac thu vién phan mém
phU hop gitt vai trd then chét, dam bao kha nang xur ly di liéu hiéu qua, duy tri tinh 6n
dinh khi van hanh va dé& dang tich hop vé&i phan ciing ngoai vi. Mai thu vién duoc sir
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dung déu dong gdp nhirng chirc ning chuyén biét, tao nén su déng bo gitta cac thanh
phan mém, gitp hé théng van hanh chinh xac va dap ung tét cac yéu cau giam sat thoi
gian thuc tai moi trudng san xuat. Cu thé cac thu vién chinh s& dugc trinh bay dudi déy.

2.4.1 OpenCv

OpenCv [5](Open Source Computer Vision Library) la mot thu vién lap trinh méa
ngudn mé chuyén cung cip cac cdng cu va thuat todn phuc vu cho xu ly anh sé (image
processing) va thi giac may tinh (computer vision). Puoc phat trién bai Intel tir nim
1999, OpenCV c6 thé hoat dong trén nhiéu hé diéu hanh nhur Windows, Linux, macOS
va ho tro cac ngdn ngit nhu C++, Python, Java.

Thu vién nay hd tro cac k¥ thuat quan trong nhu:

« Bién ddi anh: 1am mo, 1am sic nét, chuyén sang anh thang xam, can bang
histogram.

« Phan tich hinh dang: phat hién canh, contour, phat hién goc, segment anh.

« Nhan dién vat thé: khudn mat, bién s xe, tay ngudi, chuyén dong,...

« Xt Iy video: doc, ghi, hién thi khung hinh theo thoi gian thuc.

« Tich hop thiét bi ngoai vi: nhu camera, webcam, giup thu thap dix liéu truc tiép

Trong dé tai nay, OpenCV dong vai tro 1a cau ndi giita hé thong camera giam sat
va phan mém hién thi. Thu vién dam nhiém viéc:

— M@ va xa ly ludng hinh anh video tir webcam theo thoi gian thuec.
— Hién thi hinh anh kém bounding box tir mé hinh nhan dién (YOLO).
—  Giao tiép véi giao dién Tkinter dé dong bo hda hinh anh va dix liéu diéu khién.

2.4.2 Arduino
Arduino [6] la nén tang phan cang ma ngudn ma, sa dung vi diéu khién
(microcontroller) nhu ATmega328P dé diéu khién céac thiét bi dién ta théng qua lap
trinh. Arduino c6 cac dong phé bién nhu Uno, Mega, Nano.... va duoc l4p trinh bang
ngon ngtr C/C++ thong qua Arduino IDE.
Vi diéu khién Arduino c6 kha nang:
— Poc tin hiéu tir cam bién (sensor) nhu anh sang, nhiét do, hrc, v.v.
— Piéu khién thiét bi dau ra nhu LED, relay, coi, motor,...
- Giao tiép vai may tinh qua cong USB (Serial).
Trong hé théng giam sat san xuat, Arduino dugc sir dung dé:
— Nhan tin hi¢u canh bao tir phan mém giam sat thong qua giao tiép Serial.
—  Piéu khién dén bao hoic coi dé canh bao khi phat hién san pham 16i.
— Ddng bd v6i phan mém theo thoi gian thuc dé hd trg cong nhan thao tac
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2.4.3 Tkinter
Tkinter [6] 1a thu vién giao dién dd hoa tiéu chuan (GUI toolkit) di kém véi Python,
dugc xay dung dya trén bo cong cu Tk GUI toolkit cua Tel/Tk. Pay 1a cong cu don gian,
nhe, d& hoc, hd tro tao ra cic cira s6, ndt nhan, nhin vin ban, khung nhap liéu va cac
yéu tb tuong tac khac mot cach nhanh chéng.
Cac thanh phan co ban cua Tkinter:
Widget (phan tir giao dién): gdm Label, Button, Entry, Canvas, Frame, Text, v.v.
Layout (bd cuc): st dung cac phuong thirc pack(), grid() hoic place() dé dan
layout.
Sy kién (event): xir 1y cac hanh vi nhu nhan nat, di chuyén chudt, dong cira sb.
Vong lap giao dién: root.mainloop() gitr cho trng dung hoat dong lién tuc va cap
nhat giao dién theo thoi gian thuec.
Trong dé tai nay, Tkinter cé cac vai trd sau:
« Hién thi video tir camera két hop vai bounding box tir OpenCV.
« Cap nhat théng s6 nhu s6 16i NG, s6 chu trinh, nhin dang duoc nhan dién.
« Tich hop cac nut chirc nang.
Giao dién nay gitip nguoi van hanh dé dang giam sat quy trinh, dong thoi tang tinh
tuong tac gitra con ngudi va hé théng.

2.4.4 Pandas

Pandas [6] 1a mot thu vién m& ngudn mé duoc phéat trién cho ngdn ngir 1ap trinh
Python, chuyén ding dé thao tac, phan tich va xir ly dit liéu bang (dang bang gidng
Excel hoic SQL). Tén “Pandas” xuat phat tir cum tir Panel Data, & thuat ngi trong thong
ké kinh té, dung dé chi cac tap dix liéu da chiéu.

Pandas cung cap hai cau tric dit liéu chinh:

Series: Mot mang mot chiéu (twong ty nhu mot cot).

DataFrame: Mot bang hai chiéu (gom nhiéu cot va nhiéu dong), tuong tu nhu bang
dir ligu trong Excel.

Trong d¢é tai nay, Pandas cho phép:

« Nhép va xuét dit liéu tir nhiéu dinh dang (CSV, Excel, SQL, JSON,...).
« Loc, sip xép, nhém, thdng ké va xi ly dix liéu.

« Tinh todn nhanh trén cot/dong vai kha nang vector hoa cao.

o Ghi dur liéu va phén tich dir liéu lich sir mot cach khoa hoc.
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2.5 Céc chi so danh gia mé hinh

Trong cac bai toan hoc may c6 giam sat (Supervised Learning), dac biét la cac bai
toan phan loai va nhan dién déi trong (Object Detection), viéc danh gia mé hinh 1a budc
khong thé thiéu nham xac dinh hiéu qua hoat dong cua hé thdng trén tap dit liéu chua
ting thay. Diac biét ddi véi bai toan trong dé tai nay — phat hién thao tac Iap rap sai trong
qua trinh san xuat — viéc do ludong d6 chinh xac va kha ning phat hién 15i 1a téi quan
trong.

Ba chi s6 phd bién va quan trong nhat trong danh gia hiéu suat mé hinh Ia Precision
(D chinh x4c), Recall (Do bao phu) va F1-score (Chi sb tong hop) [7]. Céc chi s nay
duoc tinh dwa trén ma Confusion Matrix, bao gém cac thanh phan:

True class

(Edgels from the ground truth)

TP FP
(True Positive) (False Positive)

FN TN
(False Negative) (True Negative)

Predicted class
(Edgels from algorithm)

Hinh 2-5: Confusion Matrix

True Positive (TP): Dy doan ding duong tinh — md hinh phét hién dung mot doi
tuong/thao tac 1a “co”.

False Positive (FP): Du doan sai duong tinh — md hinh cho 13 “c6” nhung thyc té
khéng co.

False Negative (FN): Du doan sai am tinh — mo hinh cho 1a “khong ¢6” nhung thyuc
té lai co.

True Negative (TN): Dy doan dung 4m tinh — md hinh dy doan dung rang “khong

z99

co .

Sinh vién thuc hién: Mai van Thuan Hudng dan: Nguyén Thi Phuong Quyén 15



Phét triéen hé thong giam sat tw déng nham nang cao chdt hiong quy trinh ldp rap san pham tgi cong ty
TNHH Daiwa Viét Nam
2.5.1 Precison

Precision phan anh ty 1¢ gitta s6 luong du doan dwong tinh ding (TP) va tong s6
lan mé hinh dy doan 1a duong tinh (TP + FP).
TP
TP + FP
Precision cang cao thi ty 1é canh bao sai cang thap, tic 1a hé théng it bao nham
thao tac sai, diéu nay rat quan trong trong céc eng dung cong nghiép — noi viéc bao dong
sai c0 thé gdy gian doan khong can thiét.

Precision =

2.5.2 Recall
Recall do luong kha nang ciia mé hinh trong viéc phat hién day du cac truong hop
duong tinh thuc su. N6i cach khéc, Recall cho biét trong sb tat ca thao tac 13i that su,
mo hinh da phat hién dugc bao nhiéu phan tram.
TP

R -
ecall = 75—

2.5.3 F1- Score

F1-score la trung binh diéu hoa gitra Precision va Recall, nham cung cap cai nhin
can bang giita tinh chinh xac va kha niang bao phu ctia md hinh. Chi s6 nay dac biét hitu
ich trong cac tinh huéng ma viéc bo st 16i (FN) hay bao nham 16i (FP) déu gay hau qua
nghiém trong.

Precision X Recall
F1 — Score =2 X

Precision + Recall
F1-score c6 gia tri nam trong khoang tir 0 dén 1, véi 1 1a gié tri tét nhat. Khi
Precision va Recall déu cao, Fl-score ciing s& cao. Nguoc lai, néu mét trong hai chi sé
thap, F1-score s& giam theo.

2.6 Cong cu quan ly chat lwong
2.6.1 Biéu dé Pareto

Biéu d6 Pareto [8] 1a mot cong cu phan tich chat luong dua trén nguyén Iy Pareto
(80/20), dugc phat trién bai nha kinh té hoc ngudi Y Vilfredo Pareto va sau d6 dugc ap
dung trong quan ly chat lugng bai Tién si Joseph Juran. Nguyén 1y Pareto chi ra rang
khoang 80% cac van dé hoic két qua thuong duoc gay ra boi 20% nguyén nhan chinh.
Trong san xuat, diéu nay c6 nghia 1a phan 16n cac 15i hoac khuyét tat thuong xuat phat
tir mot so it nguyén nhan quan trong.

Biéu d6 Pareto la su két hop giira biéu dd cot va dudng cong, trong do:
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Biéu do cot: Thé hién tan suat hoac mirc @6 anh hudng cua tirng nguyén nhan (16i)
theo thir tu giam dan.
DPuong cong tich liy: Hién thi ty 1& phan tram tich iy cua cac nguyén nhan, gilp
xac dinh cac yéu t chiém phan 16n van dé (thuong 1a 80%).
Qua trinh xay dung biéu do Pareto bao gom cac budéc sau:
1. Thu thap di liéu: Ghi nhan va phan loai cac 16i xay ra trong quy trinh.
2. Sap xép dix liéu: Sip xép cac loai 15i theo tan suit hoic mac do anh huong, tir
cao dén thap.
3. Tinh ty 1¢ tich lity: X4c dinh phan trim déng gdp cua ting loai 16i va tinh tong
tich liy.
4. V& biéu do:
— Biéu db cot thé hién tan suat cua tung loai 1i.
— Puong cong tich lity biéu thi ty I& phan trim tich liiy cta cac 15i.
5. Phén tich: Xac dinh cac 15i chiém khoang 80% van dé dé uu tién xur ly.
2.6.2 5Why
Phuong phap 5 Why [9] dua trén triét Iy Kaizen (cai tién lién tuc) va tu duy hé
théng cia Toyota, nhan manh viéc giai quyét van d& mot cach khoa hoc va c6 hé théng.
N6 xuat phat tir nhan thire rang cac van dé thuong khéng chi cd nguyén nhan bé mat ma
con lién quan dén cac yéu té sau hon trong quy trinh, con nguoi, hoic hé théng. Bang
cach dat cau hoi "Tai sa0?" nhiéu lan, phuong phap nay giup boc tach cac 16p nguyén
nhén dé tim ra ban chat thuc su cua van dé.
Nguyén tic co ban cua phuong phap:

— Tu duy phan tich nguyén nhan gdc ré: 5 Why tap trung vao viéc di sau vao
nguyén nhan thyc sy thay vi chi ding lai & céc triéu chirng bé mat. Vi du,
néu mot may moc hong, nguyén nhan bé mat cé thé 1a "may bi 18i", nhung
nguyén nhan géc ré co thé 1a "bao tri khong dung lich trinh",

— Pon gian va tryc quan: Phuong phap nay khong yéu cau cong cu phuc tap
hay kién thirc chuyén sau, chi can tu duy logic va sy kién nhan dé dat ciu
hoi dang.

— S6 1an "Tai sa0" khéng cb dinh: Mac du dugc goi 12 "5 Why", sb 1an hoi c6
thé it hon hodc nhiéu hon 5, tiiy thudc vao do phirc tap cua van dé. Muc tiéu
la tim ra nguyén nhan géc ré, khdng phai chi ding lai & con s6 5.

Quy trinh thyc hién:
1. Xac dinh van dé: M ta rd rang van dé dang xay ra,
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2. Hoi "Tai sa0?" lan dau tién: Xac dinh nguyén nhan truc tiép cua van de.

3. Lap lai cAu hoi "Tai sa0?": V&i mdi cu tra loi, tiép tuc hoi "Tai sao?" dé dao sau
hon.

4. Xac dinh nguyén nhan gbc ré: Khi khdng thé hoi "Tai sao?" thém nita hoic khi
cau tra loi chi ra mot nguy@n nhan cé thé giai quyét duoc, d6 1a nguyén nhan gbc
ré.

5. Dé xuét giai phap: Dya trén nguyén nhan gbc ré, dua ra cac bién phéap khic phuc
dé ngan véan dé tai dién.

2.7 Panh gia hiéu qua tai chinh
2.7.1 Dong tién

Khai niém: Dong tién [10] 1a s6 tai chinh phan anh lwong tién mat chuyén vao va
ra khoi mot dur an, doanh nghiép hoic tai khoan dau tu trong mot khoang thoi gian nhat
dinh. Dong tién bao gom céc tai khoan thu (loi ich tai chinh) va cac tai khoan chi (chi
phi dau tu, van hanh, bao tri). Phan tich dong tién gitip danh gia kha nang sinh 10i, thoi
gian hoan von va tinh kha thi caa mét du an.

Co so ly thuyét: Dong tién duoc chia thanh dong tién vao (dong tién vao, vi du:
doanh thu, loi ich tai chinh tir giam chi phi) va dong tién ra (dong tién ra, vi dy: chi phi
dau tu, chi phi van hanh hanh).

Dong tién rong (Net Cash Flow) dugc tinh bang céng thuc:

RONg tién rong= Rong tién nam — Chi phi dau tu
Dong tién lity ké (Dong tién tich liiy) 1a tong dong tién rong cong don qua cac ky,

duoc sir dung dé xac dinh thoi gian hoan vén:
N

Dong tién tich liy tainam N = z Dong tién nam thi i
i=1

Trong du an nay, dong tién rong duoc tinh dua trén loi ich tai chinh tir viéc giam
san pham 15i (NG) trir di chi phi phét trién va chi phi duy tri hang ndm. Dong tién ting
téc giup xac dinh thoi diém du &n thu hdi vén (khi dong tién tang toc chuyén tir am sang
duong).

2.7.2 Lgi tikc ddu tw (ROI)

Khai niém: ROI 1 s tai chinh chinh do luong ty 1& loi nhuan thu dwoc véi chi phi
dau tu caa mot du an. N6 phan anh hiéu qua st dung vén dau tu va duoc sir dung rong
rii dé so sanh tinh hap din cua cac tai khoan dau tu khac nhau.

Cong thtc:
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Tong loi nhuan rong

Loi tirc dau tu = - 1009
o1t cau tur Tong chi phi i %

Trong do:

Tong loi nhuan rong = Tong dong tién rong trong thoi gian phan tich trong sudt
(ty loi ich tai chinh trix tong chi phi).

Tong chi phi dau tu = Tong chi phi phét trién va duy tri trong toan bo du an.

ROI duoc tinh todn dua trén nguyén tac so sanh loi ich tai chinh dugc tinh bang sé
vbn dau tu ban dau va chi phi duy tri.
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CHUONG 3: TONG QUAN VE CONG TY

3.1 Gioi thiéu cong ty

Cong ty TNHH Daiwa Viét Nam 1a mot doanh nghiép c6 von dau tu 100% tir Nhat
Ban, truc thudc tp doan Globeride. Vi bé day hoat dong hon 17 nim tai thi truong
Viét Nam, cong ty da khang dinh vi thé 1a mot trong nhitng don vi chuy@n san xuat can
ciu hang dau tai Da Ning, dong thoi duy tri da tang truang 6n dinh va bén viing. Theo
s6 lieu thong ke, chi trong 9 thang dau nim 2020, doanh thu cta cong ty di vuot mbc
1.300 ty dong, trong d6 hoat dong xuat nhap khau dong gop hon 36 triéu USD. Bén canh
do, tong sb tién nop ngan sach nha nude dat hon 7,1 ty ddng, phan anh hiéu qua hoat
dong tai chinh tich cuc.

Nho moi treong lam viée nang dong va hoi nhap sau rong, Daiwa Viét Nam co co
hoi hop tac truc tiép véi nhiéu thi truong 16n nhu Nhat Ban, My, Chau Au va cac quéc
gia trong khu vire Chau A. Biéu nay khéng chi mg rong mang luéi kinh doanh ma con
cung ¢ vi thé caa cong ty nhu mét trong nhitng doanh nghiép 6n dinh va cé tiém ning
phét trién lau dai trong nganh.

i Y Wor i
AR AN

3.1.1 Linh vuc hogt dong

Cong ty chuy@n san xuat dung cu cau cé cao cap, bao gom:
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Can cau (Fishing Rods): Pa dang mau ma tir can cau bién, can cau nudc ngot den

can cau thé thao.

e e d————————

_*ﬂ

Hinh 3-2: Fishing Rod do Daiwa sdn xudt
Guong quay (Fishing Reels): Céng nghé chéng an mon, do bén cao, phuc vu cau
ca chuyén nghiép.

Hinh 3-3: Fishing Reel do Daiwa san xudt
Thi truong xuat khau chinh: Nhat Ban, My, Chau Au, Australia va cic nudc
ASEAN.
Chung nhan chat lugng: 1SO 9001, 1SO 14001, tuan tha tiéu chuan Nhat Ban (JIS).

3.1.2 Quy md sdn xuit.
— Tong dién tich nha xuong: 117.000 m? (gom 3 nha may):
— Nha may REEL No.1 (60.000 m2): San xuit guong quay cao cap, day chuyén tu

dong hoa 80%.
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— Nha may REEL No.2 (17.000 m?): Lép rap linh kién va san xuat phu tung.
— Nha may ROD (40.000 m?): Chuyén vé can cau composite, cong nghé ép soi
carbon.
Cong suat san xuat:
Hon 2 triéu san pham/nam (2023).
Pép tng 30% nhu cau thi trudng toan cau cua thuong hiéu Daiwa.
Hé thong quan ly:
Ap dung 5S, Kaizen, ERP trong van hanh.

3.2 Co cau to chic san xuat.
3.2.1 B¢ phdn sdn xudt can cau nha may Rod
Dic diém t6 chirc: Nha may Rod duoc thiét ké theo mé hinh san xuat chuyén biét
hoa véi hai phan hé chinh:
— Phan hé¢ ky thuat:
— V291: B6 phan k§ thuat san xuat
— V293: B6 phan k§ thuat san pham
~ V295: Bo phan thiét ké
— Phan hé san xuét:
— V220-V270: Chudi gia tri san xuat tich hop tir nguyén liéu tho dén thanh pham,
bao gom:
— Xir ly vat liéu composite (V220)
— Hoan thién bé mat (V230)
— Hé théng phun son ty dong (V240)
— Day chuyén lap rap module (V260)
— Hé thdng dong goi tu dong (V270)
Nhén dinh: M6 hinh t6 chtc nay thé hién nguyén tic phan cong lao dong chuyén
moén hoa két hop dam bao tinh hiéu qua trong san xuat cac san pham doi hoi do chinh
X4C Cao.

Mat bang tong thé nha may san xuat can cau ca dugc thé hién ¢ hinh sau:
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Hinh 3-4: Layout nha may Rod

3.2.2 Bé phdn sdn xudt guéng quay cwéc nha may Reel

T6ng quan nha may: Nha may Reel thuoc Daiwa Viét Nam 1a don vi chuyén biét
hoéa trong linh vuc san xuat va lap rap cac linh kién guéng quay cude. Bé dap wng nhu

CAuU san xuat quy md 1én va mat do don hang day dic, cong ty di tién hanh mé rong
thanh hai nha may doc lap la Reel 1 va Reel 2.
Co cau to chirc san xuat: Nha may van hanh theo mé hinh té chirc phan cap rd rét,

bao gom hai hé théng chinh:
« B0 phan gian tiép (H tro k¥ thuat):

V110: Phong quan ly san xuét

V180: Bo phan dam bao chét luong (QA)
V191: Ky thuat san xuat

V192: K§ thuat may moc thiét bi

V193: K§ thuat san pham

V194: Ky thuat linh kién

V195: K5 thuat thiét ké

V196: B phan thiét ké 3D

V197: K¥ thuat khudn

— B0 phan truc tiép san xuat:

V120: Khu vuc dtc nhua
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— V121: Hoan thién san pham duc nhua

— V125: B6 phan dap

— V130: Khu gia cong co khi

— V135: Phong duc

— V136: Hoan thién san pham duc

— V140: Khu vuc son

— V145: B6 phan anot héa

— V150: Khu vyc in 4n

— V155: B6 phan ma nhua

— V159: Khu vyc tién lap rap

— V160: Day chuyén lip rap guong hoan chinh
Mt bang tong thé nha may san xuat gudng quay cudc dugc thé hién nhu hinh sau:

‘3;.,3 N
8522

gi2is|e

=

2 g8~888
8 8

2
VS e00w2 1.300m2  162% V135 | ALUMI DIECAST MACHINE 4 47
VI55  1,200m2 1.900m2  158% V40 | SPRAY ROBOT 5 5 8
VI53  s00m2 1500m2  190% VIS0 | LASER MARKER 5 5 8
VIE0  1,700m2 3800m2  224% VIS0 | ELECTRO-PRESS 2 2 4
3 VIR0 100m2 25e2  228% V160 | CONVEYOR “ 16 26
9 vv:"., 1000m2  12650m2  120% V160 | WRAPPING MACHINE “ 1 2%
B VIS2  200m2  400m2  200% V150 | SCREEN PRINTING 4 4 4
Vi Viso | PADPRNTINGMACHNE 4 4 4
VIS 0wz amm2  100% viss | METALPLATING UNE 2|z |2
vin V155 | PLASTIC PLATING UNE 2|2 4
VAT eom2  200m2  330% vi4s | ALUMTE UNE 2|2 |4

Hinh 3-5: Layout nha may REEL
3.2.3 B phdn vian phong
La doanh nghiép 100% vén Nhat Ban, Daiwa Viét Nam ap dung mé hinh quan Iy

theo phong cach Nhat véi hé thong phan cong chirc ning rd rang va chuyén mon hoa
cao. B phan vin phong dugc té chic thanh cac phong ban chuyén mén sau:
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e Phong Téng hop:
— Pam nhiém cong tac hanh chinh tong hop
— Quan ly nhan su va c4c van dé phép ly
e Phong Mua hang:
— Quan ly chudi cung tng nguyén vat liéu
— Dam phan va quan ly nha cung cap
e Phong Ké toan:
— Quan ly tai chinh doanh nghiép
— Kiém soéat chi phi va bao céo thué
e Phong Sales:
— Quan ly quan hé khach hang
— Phat trién thi truong va cham séc don hang
e Phong Kho:
— Quan ly ton kho nguyén vat liéu va thanh pham
— Kiém soét xuat nhap hang hoa
e Phong IT:
— Ba4o tri hé théng cong nghé thong tin
— Phat trién phan mém quan ly noi bo
» Nhan xét: Cac bd phan ¢6 sy phdi hop nhip nhang dé dam bao hoat dong kinh
doanh san xuat cua cong ty.

3.2.4 B¢ phan Quality Assuarance QA

V61 muyc tiéu va so ménh Daiwa lu6n dat chat lugng cua san pham 1én hang dau. Vi
vay, tir cac quy trinh san xuét, linh kién, 13p rap can ciu ca va guong quay cudc luon
dugc cac bo phan kiém tra chit luong nghiém ngit. Pic biét hon hét 1a bd phan QA luén
phai dam bao chat lugng cho cac linh kién, san pham can cau ca va gudng quay cudc,
ngin chin hang 15i dén tay khach hang.

Gom c6 cac bo phan:

- QA Reel V180: Kiém soat chat lugng san pham guong quay cua nha may Reel.
- QA Rod V280: Kiém soat chat lwvong san pham can cau clia nha may Rod.

3.3 Phan tich hién trang tai bg phan V159

Cong ty Daiwa Viét Nam 1a mot doanh nghiép chuyén san xuat cac san pham dung
cu cau ca, bao gébm Reel (quong quay cudc) va Rod (can cau). Quy trinh san xuit Reel
doi hoi phai trai qua nhiéu cong doan phuc tap, trong do, khau lip rap dong vai trd quan
trong, anh hudng truc tiép dén chat lugng thanh pham.
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Tuong tu nhu nhicu doanh nghiép san xuat khac, Cong ty Daiwa Viét Nam ciling
gap phai nhirng thach thuc trong qua trinh Iap réap, khi cac 18i ky thuat thuong xuyén
phét sinh, 1am giam hiéu suat va d¢ tin cay caa san pham.

Hién tai, bo phan V159 (tién lap rap) san xuit caa cong ty c6 tong cong 10 quy
trinh I1ap rap Reel. Trong dé, hai quy trinh l3p rap Rotor Un va O.Slider dwoc xac dinh
la c6 ty 18 15i cao nhat, doi hoi phai cé giai phap khic phuc kip thoi dé nang cao chat
lwong san Xuat.

Trong khuén khé luan vin nay, nghién ciru s& tap trung phan tich chi tiét quy trinh
Iip rap O.Slider, mot cong doan quan trong trong day chuyén san xuat Reel tai Cong ty
Daiwa Viét Nam.

3.4 Thong ké cac dang sai 16i trong qué trinh lip rap O.Slider
Qua khao sét thuc té va phan tich dir liéu san xuat, cac 16i tai quy trinh lap rap
O.Slider duoc phan loai thanh 5 nhdm chinh va dugc dinh nghia duéi bang sau:
Bang 3-1: Thong ké cac dang 14i

Nhom 15i Dinh Nghia

Lap rap sai vi tri

Lap sai linh kién hoac dat linh kién khong dting vi tri/kich thuéc
theo thiét ké.

Lap rap thiéu linh kién

San pham hoan thién thiéu mot hodc nhiéu bo phan can thiét.

Bi tray xuéc

Linh kién hodc san pham bi tray xudc trong qua trinh Iap rép

Huw héng linh kién

Linh kién bi 16i hodc hu hong trude khi dua vao day chuyeén lap
rap.

Siét lrc khong ding

Vit, dai oc siét qua chat hoac qué long, anh hudng dén do bén.

Dua trén dit liéu duoc thu thap tir hé thong do luong va béo céo hién tai bo phan
V159 (tién lap rap) trong 6 thang cudi nam 2024, két qua thong ké cac dang 15i phét sinh
trong quy trinh Iap rap O.Slider dugc tong hop va thé hién qua bang sau:

Bang 3-2: Thong ké cac dang 16i cia O.Slider AS 6 thang cudi niam 2024

Bang thong ké 16i O.SLIDER 6 thing cudi nim 2024
Tén 16i T7 T8 T9 T10 T11 T12
Lip rap sai vi tri 86 87 86 81 91 81
Lap rap thiéu linh
kién 102 112 121 108 99 117
Bi tray xuéc 8 5 7 6 9 3
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Hu héong linh kién 5 7 9 5 5 3
Siét lye khong ding 10 12 14 6 11 9
Téng s6 NG 211 223 237 206 215 213
Téng san lwong 40951 41956 | 39861 40213 41002 38092
Tilé NG 0.52% 0.53% | 0.59% 0.51% 0.52% 0.56%

Tur bang trén nhan thay ti 16 NG trong 6 thang cudi nim 2024 dao dong tir 0.51% dén
0.59%, va ti 1&6 NG trung binh 13 0.54%. S6 lugng 15i thap nhat vao thang 10 vai 206
thanh pham NG, va cao nhat trong thang 9 la 237 thanh pham NG. Téng sé 18i 6 thang
cubi nam 2024 1a: 1305 thanh pham

Dudi day 1a biéu do Pareto nham tim ra cac dang I6i ndo anh huéng Ion dén san pham
ma quy trinh lap rap O.Slider dang gap phai:

Biéu d0 Pareto cla cac dang |0i

700 120.00%
600 100.00%
500

80.00%
400

60.00%
300

40.00%
200
100 20.00%

. L] = -,
Lip rap thifu L3prapsaivitri Siétlwckhong Bitrdy xwéc  Huw hong linh
linh kién ding kién

Hinh 3-6: Biéu d6 Pareto cua cac dang 14
Tir biéu do Pareto trén nhan thay 2 dang 15i quan trong nhat anh huang 16n dén lap rap
O.Slider lan luot 1a: Lap rap thiéu linh kién va Lap rép sai vi tri chiém khoang 90% tong
s6 18i gay ra hang NG. Can phai tim ra nguyén nhan va giai phap nham giai quyét 2
dang 13i trén dau tién.

3.5 Phan tich chi phi cho thuc trang hién tai.
Theo théng ké thu duoc tir cng ty thi c6 khoang 1305 O.slider bi NG trong 6 thang
cubi ndm 2024 cua cong doan lap rap O.slider tai bo phan V159, Tir d6 udc tinh ca nim

s6 16i NG trung binh 1a: 2610 ban thanh pham.
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3.5.1 Chi phi siza chiza

U'dc tinh ¢ khoang 2349 (90%) thanh pham NG c6 thé sira chita.
Chi phi sira chita bao gom chi phi thoi gian nhan cong danh ra dé sta chira, va cac
linh kién thay thé néu cé.
Quy tac tinh chi phi thai gian sira chira:
— Uéc tinh Iuvong cho 1 gio 1a 35.000 VND/gid
— Thoi gian stra chita trung binh cho 1 ban thanh pham 1a 5 pht.
— T6ng thoi gian stra chita cho 2.349 ban thanh pham 1a = 5 * 2349= 11.745
phut ( tuong duong 197.75 gio)
— Chi phi cho thoi gian stra chira = 197.45* 35.000 = 6.851.250 VND
Chi phi linh kién thay thé néu c6 wdc tinh trung binh cho mdi san pham la 5.000
VND. Téng chi phi linh kién thay thé = 2349 * 5.000 = 11.745.000 VND
Téng chi phi sira chira = 6.851.250 + 11.745.000 = 18.596.250 VNDb

3.5.2 Chi phi hw héng

U'dc tinh ¢ khoang 261 (10%) ban thanh pham NG khéng thé sir dung va chi phi
cho mdi ban thanh pham 1a: 30.000 VND cho 1 ban thanh pham.,

Téng chi phi hu hong = 261 * 30.000 = 7 830 000 VND

Tong chi phi mat mat ma 16i NG gay ra = Téng chi phi sira chira + Tong chi phi
hu hong = 18 596 250 + 7 830 000 = 26.426.250 VND/ nam

Vay chi phi mat méat don vi = 26.426.250 / 2.610 = 10.125 (VND)

Chi phi mét mat do 16i NG ( don vi 1.000VND)
20000

18596.25

18000

16000

14000

12000

10000

7830

8000

6000

4000

2000

Chi phi stra chira Chi phi hw héng

Hinh 3-7: Biéu dé chi phi mat méat do 16i NG
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Hinh 3-7 minh hoa phéan bo chi phi mat mat do 16i NG trong 6 thang cudi nam

Nguyén nhan

Dién giai
chinh :
Thiéu dao tao: nhan vién khong duoc dao day du vé quy trinh Iap
rap.
. Mét moi/Ap luc: 1am viéc qua tai khién nhan vién quén va b

Con nguol i
budc.
Thiéu tap trung: Sai s6t do thoi quen, hoic do mdi trudng gay
xao nhéang.

Quy trinh thiéu | Thiéu hé théng giam sat: khong st dung canh béo tu dong hoic
chuan hoa cong nghé hd tro.

Linh kién Dit linh kién sai vi tri: gay ra anh huong lay nham linh kién

Moi trudng Tiéng 6n: Anh hudng dén mat tap trung cong nhan

2024. Nhan thay, phan Ién chi phi (= 70%) dén tir cong doan sta chira san pham 16i,
trong khi khoang 30% dén tir viéc loai bé hoan toan san pham hu hong. Piéu nay cho
thay néu giam duoc 16i NG, doanh nghiép sé tiét kiem chu yéu ¢ khau tai xa ly san
pham, gilp t6i wu chi phi va nhan lyc.

3.6 Phan tich nguyén nhén

Str dung phuong phap 5 Why dat cau hoi cho cdng nhan, nhan vién va quan ly
trong bo phan thu duoc nhitng nguyén nhan gay ra I15i lap rap thiéu linh kién va lap rap
sai vi tri dugc thé hién bang sau:

Bang 3-3: Nguyén nhan chinh gay ra l6i lap rép thiéu linh kién va sai v; tri.

Tir két qua phan tich bang sé liéu, c6 thé nhan thay yéu t6 con nguoi dong vai tro
cha yéu trong viéc phat sinh hang khong dat chat lugng (NG). Thuc trang nay phan anh
mot van dé phd bién tai cac méi truong san xuat chi yéu dya vao thi cong hoic thiéu
sy hd trg cua cac giai phap cong nghé hién dai.

Dé khac phuc tinh trang trén, viéc tng dung hé théng giam séat thdng minh vao quy
trinh san xuat 13 mot giai phap toi wu. Hé thong nay khéng chi gitp kiém soat hiéu qua
cac yéu t6 lién quan dén quy trinh va moi trudng san xuat ma con hd tro dac luc cho
ngudi van hanh, tir d6 giam thiéu dang ké nhitng sai sot phat sinh do thiéu tap trung hoac
&p luc cdng viéc. Mic du doi hoi nguon von dau tu ban dau, giai phap nay hira hen mang
lai hiéu qua bén viing thong qua viéc nang cao nang suat, giam chi phi khac phuc 13i va

cai thién chat lugng san pham mét cach toan dién.
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Viéc trién khai hé théng giam sat thong minh do dé khong chi 12 mot giai phéap
cdng nghé ma con la mét chién lwgc dai han nham nang cao ning luc canh tranh cua
doanh nghiép trong bdi canh cach mang cong nghiép 4.0.
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CHUONG 4: XAY DUNG HE THONG GIAM SAT TU PONG CHO QUY

TRINH LAP RAP SAN PHAM

Trong bi canh san xuat cong nghiép hién dai, viéc dam bao chit lugng san pham
la yéu t6 then chdt dé duy tri uy tin va ning luc canh tranh cua doanh nghiép. Tai cong
ty Daiwa chuyén san xuat Reel (guong quay cudc), quy trinh lap rap O.slider dong vai
trd quan trong trong viéc hoan thién san pham. Tuy nhién, ty 1é hang khong dat tiéu
chuan (NG) trong cong doan nay van con ton tai, gay lang phi nguyén vat lidu, thoi gian
va gia ting chi phi san xuat.

Nguyén nhan chinh din dén tinh trang nay thuong xuat phat tir cac 15i ki thuat
trong qua trinh Iap réap, sai s6t trong kiém tra tha cong hoic thiéu hé thdng giam sat chat
ché. Do d6, viéc ttng dung hé théng giam sat théng minh vao day chuyén lip rap O.slider
la giai phap cap thiét nham giam thiéu hang NG, nang cao hiéu qua san xuat va dam bao
chat lugng dau ra.

Hé thong giam sat duoc xay dung véi ba thanh phan chinh: camera, phan mém
giam sét, va thiét bi thong bao (deén tin hiéu), tao thanh mét quy trinh hoat dong hiéu
qua. Camera ghi lai hinh anh va video tir khu vuc giam sat, truyén di liéu dén phan mém
giam sat. Phan mém nay xir ly, phan tich di liéu va cung cip kha ning xem truc tiép
hoac xem lai. Khi phat hién su kién bat thuong, phan mém kich hoat dén tin hiéu dé
canh béo kip thoi cho cdng nhan gia cong

Pé thyc hién xay dung hé thong trén thi dudi day 1a Quy trinh thuc hién dugc tién
hanh:
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Thu thap dix liéu 7
v
Xt ly dix liéu

Huan luyén md hinh

NG

Danh gia mo
hinh

\ 4

Xay dyng Phan mém

\ 4

Thu nghié¢m

Hinh 4-1: Quy trinh thyc hién xay dung hé thong
4.1 Thu thap dir liéu
4.1.1 Xdc dinh quy trinh lap O.Slider

O..Slider 1a cum lap rap quan trong, bao gdm ba thanh phan chinh: (1) O.Slider, (2)
Main Shaft, va (3) Screw, duoc két hop theo mot trinh tu chuan nham dam bao d6 chinh
xac va do bén ctia san pham. Quy trinh lap rap duoc minh hoa chi tiét thong qua so dd
céng nghé (Hinh 4-2).
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O.Slider Main Shaft Screw

C) Léy C) Léy C) Léy

e Ghép

Nho keo

Khoan Y,

O

bat [én khay

Hinh 4-2: Quy trinh ldp rap O.Slider As

— 0O.Slider As dugc cdng nhan thuc hién bang may ban tu dong. Pau tién cdng nhan
tién hanh d6 keo vao may nho keo. Va chuan bi day da linh kién trudc khi lap
rap.

— Sau d6 cong nhan sé& lay O.Slider va Main Shaft ghép lai voi nhau, sau d6 sé dat
lén d6 ga. Tiép d6 cong nhan tién hanh nho keo Ién vi tri dong Screw theo bang
chi dao cong viéc.

— Tiép dén cdng nhan s& dung Driver dién (khoan), dé khoan Screw vao Main Shaft.

— Cuéi cuing 12 lau sach keo bi lem ra & cac bé mit. Va dit 1én khay chira.
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4.1.2 Xdc dinh céc thao tac chinh

Qua khao sat quy trinh 1ap rap O.Slider bang may ban tu dong, nhan thay céc thao
tac then chdt bao gom: “Ghép O.Slider va Main Shaft”, “Lay O.Slider”, “Lay Screw”,
“Khoan bang Driver dién”.

Céc thao tac trén dic trung boi chudi hanh dong l1ap lai, ¢d thé luong hoa thong
qua dit liéu cam bién hozc hinh anh. Do d6, chung dwoc lya chon 1am tap di liéu huan
luyén (training dataset) nhim xay dung md hinh nhan dién phuc vu giam sat tu dong
hozc hd trg cdng nhan.

4.1.3 Thu th@p dé ligu hinh dnh

Sau khi hoan thién viéc xac dinh cac thao tac can nhan dién, nghién cau tién hanh
thu thap di liéu hinh anh dé xay dung bo dit liéu (dataset) phuc vu cho qué trinh huan
luyén va danh gia mo hinh. Dit liéu thu thap duoc chia thanh ba tap chinh theo ty Ié pho
bién trong hoc may: 80% danh cho tap huan luyén (training set), 15% cho tap kiém dinh
(validation set) va 5% cho tap kiém thir (test set). Viéc phan chia nay dam bao mé hinh
dugc danh gia khach quan trén dir liéu chua tirng xuat hién trong qua trinh huan luyén.

Sinh vién thuc hién: Mai van Thuan Hudng dan: Nguyén Thi Phuong Quyén 34



Phat trién hé thong giam sat tw déng nham nang cao chdt Lirong quy trinh ldp rap san pham tai cong ty

TNHH Daiwa Viét Nam

Bang 4-1: M ta dataset can thu thdp cho cac thao tac

5 Training L
Thao tac Validation set
set
Ghép
O.Slider
R . 48 13
va Main
Shaft
L;’\
2y 30 8
O.Slider

Anh minh hea
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Lay Screw 38 11
Khoan
ban
ang 45 10
Driver
dién

Bang dit liéu trén trinh bay sé lwong mau dugc phan chia trong céc tap dir liu
khac nhau (Training set, Validation set) cho 4 thao tac: "Ghép O.Slider va Main Shaft",
"Lay O.Slider", “Lay Screw”, “Khoan bang Driver dién”. Vi tong s6 dir liéu cho qua
trinh Training model 1a: 161 , s6 dit liéu qué trinh Validation 1a: 42.
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4.2 X Iy dir ligu

Dan nhén dir liéu (Data Labeling) la mot budc quan trong trong qua trinh xay dung
md hinh hoc may, dic biét vai céc bai toan hoc ¢ giam sét (supervised learning). Chat
lwong nhan anh huong truc tiép dén hiéu suat cua mé hinh, do d6 can duoc thuc hién
can than va nhat quan. Trong nghién ciu nay, dit liéu dau vao dwgc gan nhan tha cong
biang cong cu Label Studio. Cac nhan dwgc kiém tra chéo (cross-verification) bai nhiéu
ngudi dé giam thiéu sai sot, ddng thoi tudn thu céc tidu chuin da dinh nghia trude (vi
du: bounding box phai bao phu toan bo ddi twong). Két qua dit liéu sau gan nhin duoc
lwu trit dudi dinh TXT dé phu hop véi dau vao caa md hinh. Bude nay doi hoi nhiéu
thoi gian va chi phi, nhung 13 nén tang thiét yéu d¢é md hinh hoc duoc cac dic trung
chinh xac tur dix liéu.

Quy trinh dan nhan cho bo dir liéu trong nghién ciru nay duoc thiét ké ti mi nham
dam bao tinh nhat quan va d tin cay caa yéu té then chét quyét dinh hiéu suat md hinh
hoc may. Cu thé, quy trinh dwgc trinh bay bing flow chart (hinh 4-3) sau:

Tai dir liéu

Chon loai nhan

Dan nhén A

Xuét file

Hinh 4-3: Quy trinh dan nhén
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4.2.1 Tdi dir liéu

Label Studio [11] dugc lua chon 1am céng cu chinh dé dan nhan dit liéu nho nhiing
vu diém vuot troi vé tinh linh hoat, kha nang hd tro da dang dinh dang dix liéu (hinh anh,
van ban, &m thanh), va giao dién truc quan phu hgp cho ca nguoi dung khéng chuyén.
Bén canh d6, cong cu nay cho phép tly chinh workflow dan nhén theo yéu cau cua tirng
du an, dong thoi hd trg xuat dir liéu & nhiéu dinh dang phd bién (JSON, CSV), thuan
tién cho qua trinh huan luyén mé hinh hoc may.

V& quy trinh tai dit liéu 1én Label Studio, hé théng cho phép tai truc tiép tir may
tinh c& nhan. Dit liéu sau khi dugc tai 18n s& duoc tu dong té chuc thanh cac project,
giup quan ly va phan céng cdng viéc dan nhdn mot cach hiéu qua.

4.2.2 Chon logi nhan

Trong nghién cau nay, kiéu nhan Object Detection duoc lua chon dé gan nhan di
liéu hinh anh, vi nhitng ly do sau.

Thi nhat, Object Detection cho phép xac dinh dong thoi ca vi tri khéng gian va
danh muc cua cac d6i tuong trong hinh anh théng qua viéc st dung cac hop gigi han
(bounding box) va nhan Idp, cung cap thong tin toan dién dé huan luyén cac md hinh
hoc sau. Piéu nay dic biét phi hop voi cac ang dung thuc tién nhu nhan dién phuong
tién giao thong hoic giam sat an ninh, noi yéu cau phét hién chinh xac vi tri va loai doi
tuong.

Tha hai, dir liéu dugc gan nhan theo kiéu Object Detection hd trg cac thuat toan
hoc may trong viéc hoc cac dac trung khong gian va ngir nghia, tir d6 cai thién d6 chinh
X4&c trong viéc phét hién cac dbi tuong phirc tap trong céc béi canh da dang.

Thi ba, kiéu nhan nay tuong thich véi nhiéu kién tric mé hinh hién dai nhu YOLO,
Faster R-CNN, va SSD, dam bao tinh linh hoat va kha nang mé rong cua nghién cuu.

Cubi cuing, viéc sir dung Object Detection trong gan nhan dit liéu gitp téi wu hoa
qua trinh huan luyén bang cach cung cap tap dit liéu c6 cau trdc, giam thiéu sy mo ho
va nang cao hiéu qua cua mé hinh trong cac tac vu thi giac may tinh.

4.2.3 Dan nhan

Quy trinh dan nhan dit liéu hinh anh duoc thuc hién theo ba budc tuan ty.
Dau tién, can lva chon hinh anh can gan nhan tir bo dit liéu dau vao. Puoc mo ta
trong hinh 4-4 sau:
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Hinh 4-4: Giao di¢én thao tac chon nhén trong label-sutidio
Tiép theo, xac dinh loai nhan phi hop véi d6i twong trong anh, dam bao tinh nhat
quan trong viéc phan loai. Dudi day la anh minh hoa cho cac loai nhan trong bai toan
nhan dién .

asld 1 |Ih:| 2 | kn 3 |khr::an

Hinh 4-5: Cé&c logi nhan trong bai toan nhgn di¢n
Céc nhén trén twong GNg VGi cac thao tac lap rap cu thé nhu sau:
— Nhén “aslkl” twong tng vai thao tac: Ghép O.Slider véi truc chinh (Main Shaft).
— Nhan “IkI” twong (ng voéi thao tac: Lay linh kién O.Slider.
— Nhin “Ikn” twong ing Véi thao tac: Lay linh kién Screw.
— Nhén “khoan” tuong rng vai thao tac: Thuc hién cong doan khoan.
Cubi cung, thao tic khoanh ving ddi twong can danh diu duoc thuc hién, sau do
ngudi dung x4c nhan dé hoan tat qua trinh gan nhin. Quy trinh nay dam bao d6 chinh
X4c va hiéu qua trong viéc chuan bi dir liéu cho mé hinh
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Hinh 4-6: M6 ta thao tac khoanh vung trong Label Studio.
Hinh 4-6 minh hoa qua trinh dan nhan cho cong doan khoan, ving label dugc chon
bao phii hoan toan thao tac khoan va may khoan. Nham muyc dich phuc vu qua trinh train

model nhan dién.

4.2 .4 Kidm tra va xudt file

Sau khi hoan thanh qué trinh gan nhan dit liéu, budc kiém tra lai cac nhan déng
vai trd quan trong nham dam bao tinh chinh xac va nhat quéan cua tap dit liéu. Thao tac
nay bao gdm viéc ra soét ting nhan da dugc gan, phét hién va chinh sira cac 15i sai (néu

c6), dong thoi xac minh tinh tuong thich giita nhin va ving ddi tugng twong wng trén
dix liéu hinh anh. Sau khi hoan tat kiém tra, dit liéu dugc xuat thanh file txt theo ciu toa

do.
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llkl 2 lkn = lkhoan

Hinh 4-7: Minh hoa qua trinh dan nhan ldp rap O.slider
Hinh 4-7: Minh hoa qué trinh dan nhan lap rap O.Slider, cho thy giao dién cua
Label Studio khi khoanh vung dbi twong (bounding box) va gan nhan 16p.
Vi dy, mot hinh anh c6 thé hién thi cong nhan dang thuc hién thao tac “liy
O.Slider” véi bounding box bao quanh tay va linh kién.

E M 1b2%a-aslkl32 txt - Notepad

File Edit Format View Help

8 8.48449612483188756 ©.18648350877192982 @.8992243862015582
8.18640358877192982 8.8992248862815582

8.41885964912288693 0.484496124831088756 8.418859649122808693

Hinh 4-8: Két qud thu dwoc sau khi dan nhan
Hinh 4-8 thé hién két qua cudi cung cua qué trinh gan nhan mé ta toa & can nhan

dién twong tng, véi cac bounding box va nhan 16p duoc hién thi trén hinh anh, ciing véi
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dir liéu duoc xuat ra dudi dang file TXT theo chuan YOLO. DPay la budc chuan bi dir

licu dé huan luyén mé hinh.
Dinh dang dau ra dit liéu duoc xuit duéi dang file TXT theo chuan YOLO, chira
thong tin vé:
— Nhan 16p (class label): Vi du, “IkI” (1iy O.Slider), “lkn” (lay Screw), “khoan”
(khoan bang Driver dién), “aslk]” (ghép O.Slider va Main Shaft).
— Toa d¢ bounding box: Bao gom céc gia tri (x_center, y_center, width, height)
dugc chuan hoéa theo kich thuée hinh anh.
— Mai hinh anh ¢6 mét file TXT tuong ng, chtra thdng tin vé tat ca cac dbi tuong
dugc gan nhan trong hinh anh do.
File sau khi duoc xuat ra s& dugc sap xép lai va duoc trinh bay theo cac duong dan
dugc mo ta nhu hinh 4-9:

Dataset
—> Images

~, Train (161 anh)

v » Val (42 anh)

—— > Train (161 file txt)

Val (42 file txt)

Hinh 4-9: Puong dan cua tdp Dataset
Viéc chia dataset nhu trong Hinh 4-9: Puong dan cua tap Dataset (gom Train (161
anh) va Val (42 anh), cung céc file nhan twong tng) nham phuc vu cho qua trinh train
md hinh mot cach logic va khoa hoc.
Tap Train (80%): 161 anh duoc sir dung dé huan luyén mé hinh,.
Tap Val (20%): 42 anh duoc dung dé Kiém tra va danh gia hiéu suat mé hinh trong
qua trinh huan luyén, tranh hién tuong overfitting va dam bao kha niang tong quat hoa.

4.3 Huin luyén md hinh
Trong nghién ctru ndy, Google Colab dwgc sir dung lam nén tang huan luyén mé
hinh nho kha nang mé rong, tiét kiém chi phi va hd tro tai nguyén GPU/TPU mién phi

(Tesla T4). Mai truong tich hop san thu vién AlI/ML (TensorFlow, PyTorch) ciing kha
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nang dong bo hoa di liéu qua Google Drive gilp toi wu thoi gian trién khai, phu hop
cho giai doan prototype. Bac biét, YOLOL11ln — phién ban Nano cua YOLO1l
(Ultralytics) — duoc lva chon nh hiéu suit cao va kha ning trién khai trén thiét bi tai
nguyén han ché, dap ng yéu cau nhan dién thao tac nguoi trong thoi gian thue cho céc
ung dung nhu twong tac ngudi-may.

Qua trinh huan luyén mé hinh YOLO1 1n duoc trién khai trén Google Colab nhu

sau:

Ipip install ultralytics

from ultralytics import YOLO

lyolo task=detect mode=train epochs=100 model='/content/yololln.pt'
data='/content/drive/MyDrive/dataset/mydata.yaml'

Mo hinh YOLO1 In duoc huan luyén trong 100 epochs trén nén tang Google Colab, sir
dung bo dir liéu gdm 200 mau.

M6 hinh best.pt sau khi huan luyén da duoc kiém thir nghiém trén bo mau dir liéu hoan
toan mai khdng xuat hién trong tap huan luyén, thu dugc két qua nhu sau:
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Bang 4-2: Két qua thu dwoc sau khi huan luyén model.

Cong doan Anh minh hoa

| s

Ghép
O.Slider va
Main Shaft

Lay
O.Slider
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=

Lay Screw

Khoan
bang

Driver dién

Két qua kiém thir trén bo mau anh méi khdng c6 trong tap di liéu test set cho thay
mo hinh best.pt da c6 kha ning nhan dién chinh xac céc thao tac then chét trong qué
trinh I4p rap O.Slider nhu:

— LAy linh kién O.slider c6 label “IkI” va confidence 12 0.92.
— LAy linh kién Screw c6 label “Ikn” ” va confidence 13 0.89..
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— Khoan co label “khoan” ” va confidence 1a 0.88.
— Ghép O.Slider va Main Shaft cé label “aslk]l” ” va confidence 1a 0.91.

Hau hét cac thao tac déu duoc nhan dién véi do chinh xac cao, bounding box dugc
vé& dung vi tri va nhan duoc gan chinh x4c. Pay 1a minh ching cho thdy mé hinh da hoc
dugc dic trung hanh dong tir tap dix liéu nho nhung dwoc dan nhén chat luong.

Tuy nhién, ¢ dam bao tinh téng quat trong thyc té, md hinh can duoc danh gia
sau hon vé d6 chinh xac (precision), 6 bao phu (recall),..Nhitng noi dung nay sé duoc
trinh bay chi tiét trong phan 4.4.

4.4 Panh gia m6 hinh

Trong bdi canh phét trién manh mé caa cac md hinh hoc may va tri tué nhan tao,
viéc danh gia hiéu suat cua cac model dong vai tro quan trong nham dam bao tinh kha
thi va ang dung thuc té. Bai danh gia nay sé& tap trung phan tich cac chi s6 quan trong
nhu d6 chinh xac duong (precision), do do F1 (F1-score), cung vai kha nang xu ly dir
lieu nhiéu va tdc d6 suy luan cia model. Thong qua d6, ching ta c6 thé nhan dinh rd uu
diém, han ché va dé xuat huéng téi wu dé nang cao hiéu qua mé hinh trong cac bai toan
cu thé.

4.4.1 Panh gia Model theo Precision, Recall va F1.

Bang 4-3 duoc thong ke tir két qua train model thu thap duoc biéu duéi day:
Bang 4-3: Thong ké két qua do dwoc tir model

Class Precision Recall F1-score
All 0.993 0.975 0.984
aslkl 0.993 1.000 0.996
khoan 0.990 1.000 0.995
Ikl 0.994 0.900 0.945
Ikn 0.995 1.000 0.998

Tir Bang 4-3 trén nhan thay rang:

Precision phan anh ty I¢ dy doan ding trong sé cac dy doan mo hinh dwa ra. M6
hinh dat Precision rat cao trén toan bo céc 16p, vai gia tri trung binh 12 0.993. Céc 16p
as1kl, khoan, 1kl va lkn déu c6 Precision xap xi hoidc vuot 0.99, cho thay ty 18 béo sai
(false positives) la rat thap

Recall do luong kha ning phat hién ddy du cac ddi twong thuc té. M6 hinh dat
Recall trung binh 12 0.975. Cac 16p as1kl, khoan, va lkn déu dat Recall tuyét ddi (1.000),
phan &nh ring mé hinh khéng bo s6t dbi twong ndo thudc cac 16p nay. Tuy nhién, 16p

Ikl chi dat Recall 0.900, cho thay van con mét s6 ddi tuong bi bo sét trong 16p nay.
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F1-score la chi so tong hop gitra Precision va Recall, gitp danh gia hiéu qua can
bang gitta d6 chinh xac va d6 bao phu. Gié tri trung binh cua F1-score toan bo 1 0.984,
cho thdy md hinh hoat dong rat tét va 6n dinh. Cac 16p c6 Fl-score vuot 0.99 (asikl,
khoan, 1kn) khang dinh tinh nhat quan cia mé hinh. Riéng 16p Ikl c6 F1 thip hon (0.945)

4.4.2 Phan tich F1-Confidence Curve

F1-Confidence Curve
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Hinh 4-10: Biéu d6 tuwong quan giira F1-Confidence
Biéu d6 F1-Confidence Curve cho thdy F1-score cua tap hop tat ca cac Iop (all
classes) dat gia tri cao nhat 14 0.98 tai ngudng confidence 0.788. Cac 16p riéng 1é (askl,
khoan, 1kl, 1kn) déu duy tri F1-score trén 0.9 trong khoang confidence tir 0 dén 0.8, véi
xu hudng giam nhe sau ngudng nay, dac biét 16p Ikl giam nhanh hon. Piéu nay cho thay
mo hinh dat hiéu suat téi wu vé mat can bang gitra precision va recall tai ngudng
confidence 0.788, nhung hiéu suat c6 thé giam khi yéu cau do tin ciy cao hon.
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4.4.3 Phén tich Recall-Confidence Curve

Recall-Confidence Curve
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Hinh 4-11: Biéu dé twong quan giiza Recall va Confidence

Recall cua tat ca cac lop dat muc 0.97 tai ngudng confidence 0.0 va duy tri trén
0.9 cho dén ngudng 0.6, sau d6 giam manh xudng gan 0 tai ngudng confidence 1.0.
Trong d6, 16p Ikl c6 mirc giam recall rd rét nhat (xudng duéi 0.2 tai confidence 1.0),
trong khi cac 16p khac (askl, khoan, Ikn) duy tri recall tét hon & ngudng trung binh. Két
qua nay chi ra raing mé hinh c6 kha ning phat hién tét cac mau dwong tinh ¢ ngudng
confidence thap, nhung hiéu suét recall giam dang ké khi ngudng tin cay ting cao, dic
biét d6i voi 16p IKI.
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4.4.4 Phén tich Precision-Confidence Curve

Precision-Confidence Curve
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Hinh 4-12: Biéu dé tuwong quan giira Precision va Confidence
Precision cua tat ca cac lop dat gié trj toi da 1.0 tai ngudng confidence 0.949 va
duy tri & mirc cao (trén 0.9) trén toan dai confidence. Cac l6p riéng Ié ghi nhan precision
an tuong: askl, khoan va lkn dat 0.995, trong khi 1kl dat 0.898. Precision tang dan theo
confidence, ching minh rang mé hinh ¢ kha ning du doan chinh xac cdc mau duong
tinh, dac biét & ngudng tin cay cao, vai ty 18 sai sot loai | (false positives) rat thap.

Sinh vién thuc hién: Mai van Thuan Hudng dan: Nguyén Thi Phuong Quyén 49



Phét triéen hé thong giam sat tw déng nham nang cao chdt hiong quy trinh ldp rap san pham tgi cong ty
TNHH Daiwa Viét Nam
4.4.5 Phén tich Precision-Recall Curve

Precision-Recall Curve
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Hinh 4-13: Biéu d6 twong quan giira Precision va Recall
Biéu dd Precision-Recall Curve cho thay precision duy tri & mic 1.0 cho dén khi
recall dat khoang 0.8, sau d6 giam nhe. Gia tri mMAP@0.5 cua tat ca cac 16p 12 0.971, véi
cac 1op riéng 1¢ dat: askl (0.995), khoan (0.995), Ikn (0.995), va Ikl (0.898). Két qua nay
phan anh kha ning can bang tt giira precision va recall, voi hiéu suat tong thé cao. Tuy
nhién, 16p Ikl c6 mAP thap hon, cho thay hiéu suat chua dong déu giira cac 16p.

4.5 Panh gia trén tap kiém thir ( Test set)

Pé dam bao tinh tong quat hoa va hiéu qua thuc té caa mod hinh best.pt trong viéc
giam sét qua trinh lap rap O.Slider tai bo phan tién lap rap V159, Cong ty TNHH Daiwa
Viét Nam, viéc danh gia mo hinh trén tap kiém thir (test set) 1a mot budc quan trong.
Phan nay s& trinh bay chi tiét cach thirc xay dung, thuc hién va phan tich két qua danh
gia trén tap kiém thir, nham xac minh kha nang nhan dién thao tc cia mé hinh trong
cac diéu kién thuc té.

4.5.1 Tap di ligu kiém thaz ( Test set)

Test set [a tap dir liéu hoan toan doc 1ap so véi dit liéu huan luyén (train) va xac
thue (validation). Muc tiéu cua test set 1a gidp kiém tra khach quan hiéu ning cudi cing
cia md hinh sau khi d3 huin luyén xong. Day la buéc quan trong dé dam bao rang mo
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hinh khéng chi hoc thudc dir liéu huan luyén, ma con co thé ap dung tot cho cac tinh
hudng thyc té chua ting gap.

Tap test bao gédm 20 anh va label twong ng, trong d6 mdi anh chira cac tinh huéng
thue té trong day chuyén lap rap. Céc 15i trong anh da duoc gan nhan thu cdng chinh
xac, tuan theo dinh dang YOLO. B¢ dir liéu nay duoc khai bao trong tép new.yaml chira
thong tin duong dan anh va phan loai cac 16p 15i

from ultralytics import YOLO

import 0s

# 1. Load model YOLO da train

model_path="/content/drive/MyDrive/ML_DAIWA/runs/runs/detect/train/weigh
ts/best.pt’

model = YOLO(model_path)

# 2. Validation trén tap test

yaml_path = ‘/content/drive/MyDrive/ML_DAIWA/new.yaml'

results = model.val(data=yaml_path)

# 3. Tinh cac chi s6 tong quat

mp = results.box.mp

Hinh 4-14: Minh hoa thudt todn dé kiém thi

Trong doan ma kiém thir, trude tién, thu vién ultralytics duoc goi dé sir dung cac
chie ning c6 sin ciia md hinh YOLO1 1n. Sau d6, md hinh d3 huan luyén (best.pt) duoc
nap vao chuong trinh thong qua 16p YOLO. Lénh model.val(data=yaml path) dugc st
dung dé thuc hién danh gia mé hinh trén tap test. Ham nay s& ty dong chay mé hinh trén
toan bo anh kiém thir, so sanh cac két qua du doan véi nhan that, va tinh toan cac chi sb
danh gia quan trong nhu Precision, Recall, F1
4.5.2 Két qud ddanh gid

Sau khi hoan tat qua trinh huan luyén va kiém tha mé hinh nhan dién, hé théng
duoc tién hanh danh gia trén tap dix liéu kiém thir (test set) nham xac dinh mirc d6 chinh
xéac va do tin cay trong viéc nhan dién thao tac lap rap. Viéc danh gia dua trén céc chi
sb hiéu suat chinh nhu Precision, Recall, va F1-score — 1a nhitng chi s6 phan anh kha
nang mo hinh phat hién dang thao tac can nhan dién va han ché béo sai.

Két qua thu duoc tir qué trinh danh gia khong chi phan anh chét lugng caa md hinh

trén dit liéu méi ma con 1a co sd quan trong dé xac dinh mac do phu hop khi trién khai
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thuc té trong moi tredng san xuat tai bd phan V159. Duéi day 1a cac chi s chi tiét do
duoc tir md hinh khi ap dung 18n tap kiém thi.
Bdng 4-4: Bang két qud cua bé dir lidu test set

Class Precision Recall F1-Score
All 0.9879 0.9583 0.9729

AslKI 0.9898 0.8333 0.9048

Khoan 0.9839 1.0000 0.9919
Lkl 0.9872 1.0000 0.9937
Lkn 0.9907 1.0000 0.9951

Tir bang 4-4 thong ké thu duoc tir qué trinh danh gia két qua trén tap dix liéu testset
nhan thay:

MBS hinh dat duoc hiéu suat tong thé rat cao trén tap test, vai:

Precision = 0.9879, ching té kha niang han ché t6i da dy doén sai.

Recall = 0.9583, cho thay mé hinh phat hién duoc phan 16n cac ddi tugng muc tiéu
trong du ligu.

F1-Score = 0.9729, phan &nh sy can bang tot giita do chinh xac va do bao phu, phu
hop Véi cac (ing dung thuc té yéu cau do tin cay cao.

Lop Khoan, Lkl, Lkn: Pat Recall = 1.0000 va F1-Score > 0.99, chirng td6 mé hinh
gan nhu hoan hao trong viéc nhan dién cac 16p nay.

Lép Aslkl: Recall thap hon (0.8333), du Precision rat cao (0.9898), cho thdy md
hinh ¢6 xu hudng bo s6t mot sé trudng hop thudc 16p nay.

Tir cac két qua danh gid trén tap kiém tha, c6 thé nhan thay rang mo hinh dat hiéu
Suat rat tot, véi cac chi sé precision, recall va F1-score déu vurot mixc 0.97 ¢ cap do tong
thé. Piéu nay cho thay mé hinh khdng chi cé kha nang nhan dién chinh xac cac thao tac
then chét trong qué trinh lap rap O.Slider, ma con dam bao d tin cay cao khi trién khai
trong mdi truong thuc té. Nhu vay, md hinh c6 thé dé duoc tich hop vao hé théng giam
sét thoi gian thyc tai day chuyén san xuat, véi ky vong gop phan giam thiéu 15i thao tac,
nang cao chat luong san pham va tdi vu héa quy trinh van hanh.

4.6 Kién trac tong thé

Viéc xay dung phan mém giam sat dong vai tro trung tim trong hé théng nhan dién
thao tac 1ap rap nham nang cao chat luong qua trinh san xuat tai cong ty Daiwa Viét
Nam. Phan mém nay khong don thuan chi 13 mot cong cu hién thi hinh anh ma con tich
hop chat ché& cac thanh phan nhu mé hinh tri tué nhan tao, thu vién xir Iy hinh anh va
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giao tiép thiét bi phan cing (Arduino), nham tao thanh mot hé théng tu dong héa, hd tro

giam

sat thong minh va canh béo 16i theo thai gian thyc.
a. Cac chuc nang chinh:
Nhan ludng hinh anh tryc tiép tir webcam va xir ly theo thai gian thuc.
Tich hop mé hinh duoc huan luyén tir yolo11n dé phat hién céc thao tac then chét
trong lap rap.
Canh béao khi phat hién thao tac sai hoic c¢6 kha ning dan dén 15i san pham.
Giao tiép voi vi diéu khién Arduino dé kich hoat dén/coi canh béo.
Giao dién than thién, truc quan véi nguoi dung.
Ghi log dir liéu va thong ké cac 161 dugc phat hién.
b. Thanh phan Input va Output
Phan mém giam sét san xuat duoc phét trién nham tu dong héa qua trinh kiém tra

chat luong san pham thdng qua cac thanh phan chinh sau:

rong,

Input:
Puadng dan file md hinh YOLO (best.pt), anh giao dién.
Dt liéu tir webcam.
Cong két ndi Arduino.
Output:
Giao dién Tkinter hién thi trang théi, s6 san pham hoan thanh, diém, 15i NG.
File Excel thong_ke.xlIsx chira log dir liu.
Biéu do cot thong ké sb san pham va 15i NG trong ngay
Tin hiéu diéu khién dén NG qua Arduino.
c. Cau tric phan mém
Phan mém dugc xay dung theo mé hinh phan 16p rd rang nham dam bao tinh mo
dé bao tri va tich hop véi phan cang. CAu triic tong thé bao gom 3 16p chinh:
Lép giao dién (GUI): sir dung Tkinter dé hién thi video, trang théai hé théng, nat
diéu khién
Lép xt Iy logic: md hinh YOLOv11n xur ly anh, xac dinh nhan, kiém tra quy
trinh logic thao tac
Lép giao tiép phan cing: dung PySerial dé gui tin hiéu diéu khién deén téi Arduino
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Camera

M6 hinh nhan dién

Phan tich thao tac

NG

OK,NG

GUI

Pén canh bao v

Hinh 4-15: So d6 kién trdc tong thé
So d6 trén md ta quy trinh hoat dong chinh cua hé thdng. Dix liéu hinh anh duoc
thu nhan tir camera, sau d6 xtr Iy qua mé hinh nhan dién dé trich xuat cac nhan thao tac.
Théng tin tir mé hinh dwoc kiém tra theo logic chu trinh. Néu phét hién sai s6t (NG),
phan mém s& gui tin hiéu canh bao xudng thiét bi phan cing (Arduino) dé hién thi bang
dén hodc coi. Bong thoi, dit liéu va trang thai cling dugc cap nhat trén giao dién nguoi
dung dé dé theo dbi va van hanh.

4.7 Thuat toan cia phan mém
Dé xay dung phan mém giam sét quy trinh san xuat véi chirc nang nhan dién san
pham, dém chu trinh va phét hién 15i NG, thuat toan duoc trién khai theo cac budc sau:
— Khoi tao chwong trinh: Thiét 1ap giao dién Tkinter, bién trang thai va két ndi phan
cang (Arduino).
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— Thiét 1ap giao dién : Tao nén, logo, cac nut diéu khién va hién thi théng s thoi
gian thuc.

— Tai m6 hinh va nhan dién : Sir dung Yolo (best.pt) dé phét hién dbi twong tir
webcam, xt Iy khung hinh véi toc do 6n dinh.

— X ly logic chu trinh: Tinh san pham, kiém tra I6i NG, cap nhat di liéu va ghi
log.

— Két thic va luu két qua: Giai phong tai nguyén, xuat di liéu thong ké ra file
Excel.

— Hién thi két qua: V& biéu d6 thdng ké san pham va 16i trong ngay.

Cac phan dudi day sé& trinh bay rd hon vé thuat toan trong phan mém

4.7.1 Khoi tao chwong trinh:

Tao ctra s6 Tkinter, dit tiéu dé: "Phan mém giam sat san xuat".
Tai va dat biéu twong (2.png) cho ctra s6; néu that bai, in 13i.
Khoi tao bién trang théi:

cap: Webcam (None).

running: Trang thai chay (False).

cycle points: Biém chu trinh (0).

cycle_count: S6 san pham hoan thanh (0).

ng_count: S6 16i NG (0).

ng_triggered: C& 16i NG (False).

seen_labels_in_cycle: Tap hop nhan trong chu trinh (réng).
score_map: nhan (Ikl, aslkl, lkn, khoan) sang diém (1).
log_data: Danh sach log (rdng).

Két ndi Arduino qua cong COM3:

Néu thanh cong, in thdng béo két néi.

Néu that bai, dat arduino = None, in 13i.

4.7.2 Thiét Igp giao dign va nat bam

Tai hinh nén (1.png), resize vé 800x600, dit 1am nén; néu that bai, ding nén trang.
Tai logo (2.png), resize vé 100x100, dat & goc trén trai; néu that bai, in 13i.

Tao nhan hién thi:

Trang thai: "Trang thai: Pang dung™ (x=300, y=50).

S6 san pham: "Sb San Pham Hoan Thanh: 0" (x=300, y=100).

Piém: "Point: 0" (x=300, y=150).

L3i NG: "NG: 0" (x=300, y=200).
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"Bat dau™ (x=300, y=300, mau xanh, goi ham phat hién).
"Ding" (x=500, y=300, mau do, ban dau v6 hiéu héa, goi ham dirng).
"Luu Log" (x=400, y=380, mau xanh duong, goi ham luu log).
"Hién thi d thi" (x=400, y=460, mau tim, goi ham vé biéu dd).
4.7.3 Tai md hinh va bér ddu nhdan dign
Tai mo hinh tur best.pt.
Néu that bai, hién thi 156i va vo hiéu hoa nit "Bat dau".
Néu chua chay (running = False):
M¢& webcam (640x480).
Néu khoéng mé dugc, hién thi 16i va thoat.
Dt running = True, vo hiéu hoa nat "Bét dau”, kich hoat nit "Dung".
Cap nhat nhén trang thai: "Trang thai: Pang chay".
Chay ludng phét hién riéng.
Khei tao frame_skip = 2, frame_count = 0.
Trong khi running = True:
Doc khung hinh tir webcam; néu that bai, hién thi 15i, dirng va thoat.
Tang frame count. Néu frame_count chia hét cho frame_skip:
Chay YOLO trén khung hinh
Tao tap hop labels_in_frame cho nhén phat hién.
Véi mdi hop chi 1y (confidence > 0.788):
L4y nhan, v& hop va nhan 1én khung hinh, thém nhén vao labels_in_frame.

4.7.4 Xur ly logic chu trinh:

Néu nhan Ikl: Bat cycle_points = 1, seen_labels_in_cycle = {'IkI'}, ng_triggered =
False, ghi log.

Voi mdi nhdn trong labels_in_frame (thudc score map, chua c6 trong
seen_labels_in_cycle):

Tang cycle_points theo score_map, thém nhén vao seen_labels_in_cycle, ghi log.

Néu chua c6 16i NG:

Nhan aslkl va cycle points !=2: Tang ng_count, dat ng_triggered = True, ghi log,
bat dén NG (gui '1' qua Arduino, tat sau 10 giay).

Nhan lkn va cycle_points != 3: Tang ng_count, dat ng_triggered = True, ghi log,
bat dén NG.

Néu cycle points > 4:
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Tang cycle count, ghi log, dat lai cycle_points = 0, x0a seen_labels_in_cycle,
ng_triggered = False.
Cap nhat giao dién: Sb san pham, diém, 15i NG.
Hién thi trén khung hinh: Sé san pham (néu > 0), diém, 13i NG (néu > 0).
Hién thi khung hinh qua OpenCV ("WEBCAM").
Néu nhan phim 'q', dimg chuong trinh.
Diéu chinh téc d6 vong lip (~30 FPS).
4.7.5 Két thac nhdn dign va lwu két qua
Dt running = False, kich hoat nit "Bét dau"”, vé hiéu héa nat "Dung".
Cap nhat nhén trang thai: "Trang thai: Pang dung".
Giai phong webcam, dong cira 6 OpenCV.
Tao DataFrame tir log_data voi cot: ["Time"™, "Process”, "Label”, "Point",
"Cycle_Count", "NG_Count"].

Luu vao thong_ke.xlsx (engine openpyxl).
Hién thi théng b&o thanh cong hoac 1i.

4.7.6 Hién thi két qud:

Doc thong_ke.xlsx. Néu thiéu cot hoic file, hién thi 13i.

Tinh s6 san pham va 16i NG trong ngay (gia tri cudi trir gia tri trudc ngay).
V& biéu db cot:

Tryc x: ["S6 san pham hoan thanh", "Sé 16i NG"].

Truc y: [s6 san pham, s6 15 NG].

Tiéu d&: "Théng ké trong ngay”

Thém ludi truc y, hién thi biéu do.

Néu c6 13i, hién thi thdng béo phu hop.

4.8 Giao dién phan mém

Giao dién phan mém gidm séat qua trinh ldp rap O.Slider tai bo phan tién Iap rap
V159, Cong ty TNHH Daiwa Viét Nam, dong vai tro trung tam trong viéc hién thuc hoa
hé théng gidm sé&t thdng minh, nham nang cao chat lugng san pham va giam thiéu 15i
trong san xuat. Puoc xay dung dua trén thu vién Tkinter cua Python, giao dién phan
mém khoéng chi cung cap kha nang hién thi ludng video truc tiép tir webcam véi cac
nhan thao tac duoc nhan dién béi mé hinh, ma con tich hop cac chie nang diéu khién,
cap nhat trang thai thoi gian thuc, va ghi log dit liéu. Hé théng giao tiép vai vi diéu khién
Arduino dé kich hoat canh béo 18i, ddng thoi dam bao tinh truc quan va than thién véi
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ngudi van hanh. Phan nay sé trinh bay chi tiét vé thiét ké, cac thanh phan, va quy trinh
hoat dong cua giao dién phan mém, nhan manh vai trd cua né trong viéc hd trg giam sat
tu dong.

l-.» Trang thai: Dang dirng
S6 San Pham Hoan Thanh: 0
Point: O
. . g
N NG O
4

~

Hién thi dd thi

Hinh 4-16: Giao dién phan mém
4.8.1 Chirc ning cia tieng phan trong giao dién:
Khu vurc hién thi trang thai (Trung tam phia trén):
Trang thai: Pang dung/DPang chay:
— Churc ning: Hién thi trang théi hién tai cua hé théng.
— Y nghia: Giup ngudi van hanh xac dinh hé théng co dang hoat dong hay
khong.
S6 San Pham Hoan Thanh:
— Chuc ning: Hién thi tong sé chu ky Iap rap hoan thanh (cycle_count).
— Y nghia: Theo ddi nang suat san xuat.
Point:
— Chure ning: Hién thi diém cua chu trinh hién tai (cycle_points).

— Y nghia: Phan anh tién do lap rap trong mét chu trinh.
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NG:

— Chtrc nang: Hién thi s6 16i NG phat hién dugc (ng_count).
— Y nghia: Cung cip thong tin vé ty 18 15i dé xu ly kip thoi.

Trong phan trinh bay tiép theo, nghién ciru s& phan tich va lam rd dic diém giao
dién cua timg nat didu khién trong phan mém. Cu thé, mdi thanh phan tuong tac sé duoc
mé ta chi tiét vé vi tri, chirc nang, nham cung cap co so khoa hoc cho viéc danh gia trai
nghiém nguoi dung

Nt "Bat dau' (Mau xanh 14):

Khi bam vao nat Bt du sé hién thi giao dién webcam duoc md ta ¢ hinh 4-17:

™ Phan mém giam sat san xudt == O X

l-.» Trang thai: Dang chay
Sé san pham hoan thanh: 0

ﬂDlg_m: 0

\\/ L3i NG: 0

Hinh 4-17: Giao dién webcam cua hé thong
Chtic nang: Khoi dong hé thong giam sat, ma webcam, kich hoat md hinh best.pt
dé nhan dién thao tac, va bat dau kiém tra logic chu trinh.
Y nghia: Cho phép bat dau giam sat tw dong, dam bao phét hién 15i thoi gian thyc.
NUt "Dung'" (Mau do): ) )
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Chtic nang: Tam dirng hé thong, dong webcam, dirng nhan dién, va cap nhat trang
thai "Pang dung".

NUt "'Luu Log" (Mau xanh dwong):

Khi bam vao nut Luu Log s& hién thi giao dién luu log dwgc mé ta & hinh 4-18:

™

‘l'.» Trang thai: Dang dirng
S6 san pham hoan thanh: 0
Diém: 0
. 5 e -
\ L6i NG~ i cong x

” Log da dugc luu vao thong_ke.xlsx

Hién thi do thi

Hinh 4-18: Giao dién luu log ciia phan mém giam sét.
Hinh 4-18. M6 ta chirc nang Ghi dit liéu log (thoi gian, sy kién, nhan, diém, sb chu
ky, s6 16i) vao file Excel (thong_ke.xIsx) bang Pandas.
Y nghia: Luu trir dit liéu dé phan tich va cai tién quy trinh.
NGt *"Hién thi a6 thi' (Mau tim):
Khi bam vao nat Hién thi do thi s& hién thi giao dién két qua duoc truc quan hoa
dugc mo ta ¢ hinh 19:
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o - =

} -f_- I-'lgur: 1

Théing ké trong ngay 25/05/2025

s luong

50 161 NG

5é san phdm hodn thanh

€ Q=B

*=54 16i MG y=2.64
Hinh 4-19: Giao di¢n hién th; do th;
Chure nang: Hién thi biéu d6 cot thdng ké sé san pham hoan thanh va sb 16i NG
trong ngay, st dung Matplotlib.
Y nghia: Tryc quan hda dit liéu dé hd trg quan Iy va danh gia hiéu suat san xuat.

4.8.2 Céach si dung phan mém
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Bt dau

Khai tao hé thdng

Dboc khung hinh tir webcam

Nhan dién thao tac

Kiém tra logic chu trinh

Cap nhat giao dién

Dong webcam/durng

Luu va hién thi d6 thi

Két thac

Hinh 4-20: Quy trinh thao tac phan mém

Bit dau: Khoi chay phan mém.
Khéi tao hé théng: Tai md hinh YOLO11n (best.pt).
— Két ndi webcam va Arduino.

— Khai tao bién: cycle count, cycle points, ng_count, ng_triggered,
seen_labels_in_cycle.
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— Thiét Iap giao dién Tkinter véi logo, hinh nén, va cac thanh phan GUI.

Nhan nat ""Bat dau': M webcam, bit dau nhan dién.
Poc khung hinh tir webcam:

— Sir dung OpenCV dé doc video.

— Kiém tra: Néu khong doc dugc, hién thi I5i va dung.
Nhan di¢n thao tac bang mé hinh:

— Xir ly khung hinh, nhan dién nhén thao tac ("IkI", "asIkl", "lkn", "khoan")

véi ngudng do tin cay 0.788.
— V& bounding box va nhan Ién khung hinh.
Kiém tra logic chu trinh:
— Néu phat hién "IkI": Khoi tao chu trinh (cycle_points = 1).
— Néu nhan hop Ié: Cong diém (cycle_points += score_map][label]).
— Néu phét hién 16i Tang ng_count, kich hoat dén/cdi qua Arduino.
— Néu cycle_points >= 4: Ting cycle count, reset chu trinh.
Cap nhat giao dién:
— Hién thi video véi bounding box trén cira s6 OpenCV.

— Cap nhat sé liéu trén Tkinter (cycle_count, cycle_points, ng_count).

Nhan ""Dirng" hoic "'q"?:

— Néu c6: Dung hé théng, dong webcam.

— Néu khong: Tiép tuc doc khung hinh.
Luu log va hién thi @b thi:

— Khi nhan "Luu Log": Ghi dit liéu vao thong_ke.xIsx.

— Khi nhan "Hién thi d6 thi": V& biéu d6 cot cho ngay 25/05/2025.
Két thic: Pong webcam, ngit két ndi Arduino, thoat chuong trinh.
Ngoai giao dién chinh ra con c6 giao dién biéu do.
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’ X Figure 1 o o — m} b4

Théing ké trong ngay 25/05/2025

s luong

5é san phdm hodn thanh 50 16i NG

#€c+ Q=B x=36 161 NG y=2 64
Hinh 4-21: M@ ta giao dién biéu do trong phan mém
Chure ning hién thi biéu do duoc thiét ké dé cung cip cai nhin tryc quan vé hiéu
Suit san xuat trong ngay. Biéu dd cot s& thé hién tong s6 san pham hoan thanh va s 16i
NG, gitip ngudi dung dé dang danh gia tinh hinh san xuat mét cach nhanh chéng va higu
qua.
4.9 Két qua thir nghiém
Nhim danh gia mtrc d6 chinh xé&c va 6n dinh cua hé théng giam sat tu dong khi xu
ly dit liéu hinh anh tir video thuc té, s& tién hanh xay dung kich ban kiém tht véi ngudn
dir liéu dau vao la cac video quay san tai khu vuc lap rap O.Slider. Viéc kiém tht véi
video gip md phong chan thuc céc tinh hudng thao tac Iap rap xay ra trong qué trinh
san xuat thuc té, ddng thai cho phép hé théng duoc kiém thir 13p lai nhiéu lan trong diéu
kién chuan héa dix liéu.
Théng qua kiém thir, hé thong can chang minh kha nang:
— Phét hién chinh xé&c cac thao tac 15i (lap thiéu linh kién, 1ap sai vi tr).
— Pam bao téc do xur ly video lién tyc, 6n dinh.
—  Ghi nhan két qua nhan dién dé phuc vu phén tich danh gia cac chi s6 mé hinh.
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4.9.1 Keét qud san pham OK
Két qua kiém thir s& dugc tong hop va trinh bay dudi dang bang thong ké sau.
Bang 4-5: Két qua thong ké qué trinh kiém tha hé thang

Cong doan Anh minh hoa két qua

Lay O.Slider

Ghép
O.Slider va
Main Shaft

Lay Screw
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s

Khoan
bang Driver
dién

Quy trinh logic kiém soét chu trinh lap rap duoc thiét ké dua trén viéc theo doi
lién tuc céc trang thai thao tac cua cong nhan théng qua gia tri P, trong d6 P dai dién cho
tirng budce cua chu trinh Iap rap O.Slider dugc thé hién qua bang 4-5. Va duoc dién giair
cu thé nhu sau:
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— Khi bit dau mot chu trinh méi, céng nhan thuc hién thao tac lay chi tiét O.Slider
dau tién. Tai thoi diém nay, hé théng nhan dién va gan gia tri P = 1, dong thoi
xac dinh rang chu trinh mai da dwoc khai tao.

— Tiép theo, cong nhan tién hanh I4p rap linh kién O.Slider vao vi tri. Khi thao tac
nay dugc thuc hién chinh xac, hé théng ghi nhan P = 2, thé hién budc lap rap linh
kién hoan tat.

— Sau d6, cong nhan thyc hién thao tac 1ay Screw. Khi phat hién thao tac nay, hé
théng cap nhat gia tri P = 3.

— Cuéi cung, cong nhan thuc hién thao tac khoan hoan thién san pham. Lac nay hé
thdng ghi nhan P = 4, ddng nghia véi viéc toan bo chu trinh lap rap da hoan thanh
day du.

— Ngay khi gié tri P dat dén 4, hé thong sé ty dong tang chi s6 san pham hoan thién
(SP) 1én 1 don vi, ddng thoi thuc hién énh reset dé dua P vé trang thai khoi dau
(P = 1), sidn sang cho chu trinh tiép theo.

Péng luu ¥, trong thuc té qua trinh van hanh, tai thoi diém cong nhan quay trg lai
thuc hién thao tac lay O.Slider méi, hé thong tiép tuc nhan dién va thiét 1ap lai gia tri P
=1, khai dong lai vong lap kiém soat chu trinh.

Co ché van hanh nay cho phép hé thong khong nhiing theo ddi duoc chinh xéac
tirng budc thao tac ma con dam bao tinh lién tuc, dong bo giira qua trinh giam sat va
thao tac thuc té caa cong nhan trén day chuyén san xuat. Va dé xac dinh khi nao NG thi
hé théng s& duoc tuan s& thuat toan logic.

Thuat toan logic kiém soét chu trinh lap rap duoc xay dyng dua trén nguyén tic
kiém tra dong thoi hai yéu té: sé luong thao tac hoan thanh (P) Cu thé nhu sau:

— Khi gia tri P dat mic 4, diéu nay dong nghia vai viéc cong nhan da hoan tat day
da bén budc chinh cua quy trinh lip rap O.Slider. Do d6, hé thdng xac nhan linh
kién da duoc lap rap day du, khdng xay ra 13i thiéu linh kién.

— Khi P =2 va ddng thoi hién thi cong doan ghép O.slider voi main shaft, hé thong
danh gia thao tac ldp rap dang tuan thi dung thir tw quy trinh, dam bao khdng c6
13i 13p sai vi tri tai bugc nay.

— Tuong tu, khi P lan luot dat céc gia tri 3 va 4, hé thong tiép tuc ddi chiéu véi céc
diém chu trinh twong @ng. Néu cac gia tri nay khap nhau tai ting budéc, hé théng
x&c nhan cong nhan da thuc hién dung thi ty 1ap rap, khdng co sai sot vé vi tri
lap linh kién.
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4.9.2 Keét qud san pham NG
Ngoai ra, trong qué trinh van hanh, khi hé théng phat hién truong hop san pham
NG (15i), thuat toan xu ly s& thuc hién thém nhéanh kiém tra va luu trir dit liéu I18i. Cu
thé, khi c6 NG xay ra, ludng xt ly ciia hé thdng s& duoc md phong dudi dang so d6 nhu
hinh sau:

Hinh 4-22: Minh hoa hién th; két qua NG
Tai hinh 4-22, khi c6ng nhan thuc hién thao tac Iap rap O.Slider, hé thong du
kién ghi nhan trang thai P = 2. Tuy nhién, tai thoi diém kiém tra, gia tri P chi dat 1,
khong tuan thu logic chu trinh, do d6 hé théng xac dinh thao tac sai va hién thi NG.
— Sau khi phét hién 16i NG tai bat ky budc thao tac ndo trong chu trinh, hé théng
sé thuc hién:
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— Dumg ting chi s6 san pham hoan thién (SP), khéng cong thém san pham vao tng
s6 san pham dat chuan.

— Gt tin hiéu canh bo thdng qua thiét bi ngoai vi (dén bao, codi bao dong théng
qua Arduino).

— Pong thoi, toan bo thong tin lién quan dén chu trinh phat sinh 15i s& dugc hé
théng tu dong ghi nhan vao file dit liéu théng ké c6 tén thong_ke.xlsx. File di
liéu nay chtra céc thong tin chi tiét nhu: thoi diém phat sinh 161, loai 15i phét hién
(thiéu linh Kkién, sai vi trf), trang thai cac budc P tai thoi diém 18i xay ra, gilp
phuc vu c6ng tac thdng ké, phan tich va danh gia hiéu qua san xuét sau nay.

Viéc két hop dong bo giira canh béo thoi gian thuc va luu trix dix liéu 15i gilp hé
théng vira hd tro canh bao ngay tai day chuyén san xuat, vira cung cap co s¢ dit liéu day
du cho bo phan quan ly chat lwgng (QA) trong qué trinh cai tién lién tuc hoat dong san
xuat.
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CHUONG 5: PHAN TICH HIEU QUA CUA HE THONG

5.1 Chi phi déu tw trién khai

Phan tich chi phi - loi ich (Cost-Benefit Analysis) dwgc thuc hién nhim danh gia
tinh kha thi kinh té cua hé théng giam séat théng minh tng dung céng nghé nhan dién
hinh anh tai bo phan tién Iap rap V159 caa Cong ty TNHH Daiwa Viét Nam. Muyc tiéu
chinh la:

—  Xaéc dinh tong chi phi dau tu ban dau va chi phi van hanh cho hé théng giam sat.

— Dinh lugng loi ich kinh té tir viéc giam ty 1& 161 NG, ting ning suit san xuat va
t6i wu hoa quy trinh.

—  Cung cap co so khoa hoc dé thuyét phuc ban 1anh dao cong ty vé gia tri 1au dai
cua hé théng.

Phan tich nay khong chi tap trung vao khia canh tai chinh ma con xem xét cac loi
ich phi tai chinh nhu cai thién chat luong san pham, ting uy tin thuong hiéu va nang cao
hiéu qua quan ly.

5.1.1 Chi phi phén cing

Hé thong giam sat yéu cau cac thiét bj phan cang dé thu thap dir liéu, xa ly va phat
tin hiéu canh bao. Chi phi wéc tinh cho 3 ban gia cong O.slider bao gom:

— Camera cong nghiép: Str dung camera cong nghiép dé ghi hinh thao tac lap rap
O.Slider. Gia udc tinh: 800.000 VND/camera x 3 camera = 2.400.000VND.

— Vi diéu khién Arduino: Str dung Arduino Nano dé diéu khién deén/coi canh béo.
Gia uac tinh: 300.000 VND/b6 x 3 bo = 900.000 VND.

— May tinh (Edge Device): Sur dung Raspberry Pi 4 (4GB RAM) dé chay mé hinh
va phan mém giam sat. Gia udc tinh: 2.500.000 VNB/thiét bi x 1 = 2.500.000
VND.

— Phukién (dén LED, coi, cap két néi): Chi phi linh kién phu tro nhu dén bao, coi,
day cap va nguon dién. Gia udc tinh: 1.000.000 VNP.

Téng chi phi phan ciéng: 3.000.000 + 900.000 + 2.500.000 + 1.000.000 =
6.800.000 VND

5.1.2 Chi phi phan mém va dao tao
Google Colab: Pugc sir dung dé huan luyén md hinh YOLO. Chi phi thué Colab
(GPU Tesla T4) udc tinh: 250.000 VND/thang x 2 thang phat trién = 500.000 VND.
Chi phi ddo tao cdng nghé: cho khéa tap huan: 20.000.000 VNB/1 khoa
Phan mém Label Studio: Cong cu dan nhan di liéu mién phi (phién ban ma nguén
m¢), khéng phét sinh chi phi.
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Tong chi phi phan mém va dao tao: 500.000 + 20.000.000 = 20.500.000 VNb

5.1.3 Chi phi vd@n hanh va bdo tri

Chi phi uéc tinh cho nhan vién: nhan vién k¥ thuat tai bo phan da dugc dao tao
nén mién phi.

Phu c4p cho nhan vién: Chi phi phu cip cho 2 nhan vién tai bo phan 800.000 VNB/
thang ( tuong duong 9.600.000 VND/nam)

Bao tri phan cang: Kiém tra va thay thé camera, Arduino dinh ky (1 lan/nim). Chi
phi uadc tinh: 1.000.000 VNB/nam.

Tai huan luyén md hinh: Cap nhat md hinh véi di liéu mai (1 1an/ndm). Chi phi
udce tinh: 250.000 VND x 1 =250.000 VND/nam.

Chi phi van hanh dién: Udc tinh: 3.000.000 VND/nam.

Tong chi phi van hanh va bao tri = 9.600.000 + 1.000.000 + 250.000 + 3.000.000
= 13.850.000 VND/nam

5.1.4 Téng chi phi dau tw

Tong chi phi phan ciang = 6.800.000 VND

Téng chi phi phan mém va dao tao = 20.500.000 VND

= Tng chi phi phat trién = 6.800.000 (phan ctrng) + 20.500.000 (phan mém va

dao tao) = 27.300.000 VND

Téng chi phi duy tri hang nam = Tong chi phi van hanh va bao tri = 13.850.000
VND/nam

Tir nhitng thdng ké trén thu duoc bang 5-1

Bang 5-1: Thong ké chi phi cho dir &n phat trién hé thong gidm sdt (don vi: VND)

Don vi Tong chi phi phat trién | Téng chi phiduy tri | Téng chi phi
(VND)
Nam 1 27.300.000 13.850.000 41.150.000
Nam 2 0 13.850.000 13.850.000
Nam 3 0 13.850.000 13.850.000

Tir bang 5-1thay tong chi phi cia du an cho nam dau 1a VNP, va cta 3 nam la: VND

5.2 Phan tich lgi ich

Viéc trién khai hé théng giam sét thdng minh tai cong doan lap rap O.Slider mang
lai nhiéu loi ich rd rét, khdng chi vé mat chi phi ma con & khia canh chat luong san
pham, ning suét lao dong va cai tién dai han. Céc loi ich cu thé nhu sau:
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5.2.1 Hiéu qud trong giam NG
Gia dinh thuc té dwa trén dit liéu thu thap cho thay hé théng giam sét théng minh
c6 thé gilp giam dang ké s6 luong san pham 16i (NG) tai cong doan lap réap O.Slider.
Cu thé, vai viéc tap trung vao hai nguy@n nhan chinh gay 15i — “lap rap thiéu linh kién”
va “lap sai vi tri” — vén chiém khoang 80% tong s6 NG, hé thong dugc thiét ké dé canh
bao ngay khi phét hién thao tac sai, nhd d6 cong nhan cé thé diéu chinh tac thi.
Duéi day 1a bang thdng cho gia dinh caa hé thong giam sét.
Bang 5-2: Thong ké sruwéc va sau khi &p dung hé thang

S6 NG trung S6 NG trung binh < ..
o x. . 5 . .. S0 NG giam
Tén loi binh trong nam | trong nam sau cai
r 20 oA oA du’(.)’c

truorc cai tien tien
Lap rap sai vi tri 1024 51 973
Lap rap thiéu linh kién 1318 66 1252
Bi tray xudc 76 76 0
Hu hong linh kién 68 68 0
Siét luc khong diing 124 124 0
Tong 2610 385 2225

Tir bang 5-2 thong ké ¢ thé thay, hai 16i chiém ty I 16n nhat 1a “1ap rap sai vi tri”
va “lap rap thiéu linh kién” c6 s6 lwong NG lan luot 1a 1.024 va 1.318 san pham trong
mot nam, chiém tong cong 80.1% tong s6 NG (2.610 san pham). Pay ciing chinh 13 hai
nguyén nhan chinh duoc hé théng giam sat thong minh huéng dén dé cai thién.

Sau khi ap dung hé théng, s luong NG tir hai nguyén nhan nay duoc gia dinh s&
giam 95%, lan Iuot con lai 51 san pham va 66 san pham, gidp tiét kiém tong cong 2225
san pham 16i mdi nam. Va ty 1& NG sau cai tién giam tir 0.54% xudng con khoang 0.08%
Nhitng 15i con lai nhu tray xudc, hu hong linh kién va siét luc khong ding khong nam
trong pham vi can thiép cua hé théng nén sé lugng khong thay doi.

Hinh 5-1 dué6i day thé hién truc quan su thay d6i vé sé luong 15i NG trung binh
trong nam trudc va sau khi trién khai hé théng gidm sat théng minh tai cong doan lap
rap O.Slider:
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Biéu d6 so sanh truwdc va sau khi dp dung hé théng
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Lip rapsaivitri Liprapthiéu Bitrdy xwéc Huw hénglinh Siét luc khong
linh kién kién dung

m S6 NG trung binh trong ndm truwéc cdi tién  m S8 NG trung binh trong nim sau cai tién

Hinh 5-1: Biéu do so sanh truéc va sau khi &p dung hé thong

Tir biéu do cd thé nhan thay, sau khi p dung hé théng giam sat, s6 luong 15i NG
& hai nguyén nhan trong yéu giam lan luot tir 1.024 xuéng con 51 san pham va tir 1.318
xudng con 66 san pham, trong (g véi mic giam 95%. Trong khi d6, cac 16i khac khong
bi anh hudng boi hé thong van giir nguyén
5.2.2 Phan tich lgi ich tai chinh

Dua trén bang 5-2, sau khi 4p dung hé thdng giam sat thong minh vao cong doan
Iip rap O.Slider, s6 16i NG do hai nguyén nhan chinh 13 “Idp sai vi tri”” va “lap thiéu linh
kién” da giam dang ké:

L3i lap sai vi tri: giam tir 1.024 xubng con 51 san pham

L3i Iap thiéu linh kién: giam tir 1.318 xudng con 66 san pham

Téng cong, hé théng gitp giam 2.225 san pham NG/nam, chiém hon 85% tong sb
16i NG trong quy trinh.

Chi phi NG don vi trung binh: 10.125 VNBD/ban thanh pham (bao gébm ca sira chita
va hu hong)

Loi ich tai chinh hang nam thu duoc.

Tong lgi ich tai chinh = 2.225 x 10.125 = 22.528.125 VNB/ nim

Sinh vién thuc hién: Mai van Thuan Huéng dan: Nguyén Thi Phuong Quyén 73



Phét triéen hé thong giam sat tw déng nham nang cao chdt hiong quy trinh ldp rap san pham tgi cong ty
. TNHH Daiwa Viét Nam

5.2.3 Phan tich dong tién

Phén tich tai chinh Ia mot budc quan trong trong viéc danh gia tinh kha thi va hiéu
qua cua dy an phat trién khai hé thong giam séat théng minh tai cong doan lap rap
O.Slider. Phan nay tap trung vao viéc danh gia chi phi dau tu ban dau, chi phi duy tri
hang nam, loi ich tai chinh tir viéc giam san pham 15i (NG), va dong tién rong trong 5
nam va ROI cua dy an. Muyc tiéu 1a xac dinh thoi diém thu hdi von va danh gid mirc do
sinh 1oi cta di an, tir d6 cung cap co sd dé quyét dinh dau tu. Phén tich duoc trinh bay
chi tiét théng tin qua cac bang, bao gom chi phi phat trién, chi phi duy tri, loi ich tai
chinh, dong tién ting toc ké hoach, va ndm thu héi von. sau khi p dung hé thong.

Dong tién rong mdi nam duoc tinh bang cach 14y lgi ich tai chinh trir di tong chi
phi (chi phi phat trién + chi phi duy tri):

Nam 1:

Loi ich tai chinh: 22.528.125 VND

Chi phi: 27.300.000 (phat trién) + 13.850.000 (duy tri) = 41.150.000 VND

Dong tién rong = 22.528.125 - 41.150.000 = -18.621.875 VND

Nam 2:

Loi ich tai chinh: 22.528.125 VND

Chi phi: 13.850.000 VND

Dong tién rong = 22.528.125 - 13.850.000 = +8.678.125 VND

Nam 3:

Loi ich tai chinh: 22.528.125 VND

Chi phi: 13.850.000 VND

Dong tién rong = 22.528.125 - 13.850.000 = +8.678.125 VND

Nam 4:

Loi ich tai chinh: 22.528.125 VND

Chi phi: 13.850.000 VND

Dong tién rong = 22.528.125 - 13.850.000 = +8.678.125 VND

Nam 5:

Loi ich tai chinh: 22.528.125 VND

Chi phi: 13.850.000 VND

Dong tién rong = 22.528.125 - 13.850.000 = +8.678.125 VND

Dong tién tich liiy ké tiép:

Nam 1:-18.621.875 VND

Nam 2: -18.621.875 + 8.678.125 = -9.943.750 VND

Nam 3:-9.943.750 + 8.678.125 = -1.265.625 VND
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Nam 4: -1.265.625 + 8.678.125 =+7.412.500 VND

Nam 5: +7.412.500 + 8.678.125 =+16.090.625 VND

Téng chi phi 5 nim:

Chi phi phat trién: 27.300.000 VND

Chi phi duy tri: 13.850.000 x 5 =69.250.000 VND

Téng chi phi = 27.300.000 + 69.250.000 = 96.550.000 VND
Téng loi ich tai chinh 5 nam: 22.528.125 x 5=112.640.625 VND
Bang 5-3 dudi day s& thong ké lai dong tién tur tinh toan trén:

Bang 5-3: Phan tich dong tién trong 5 nam sau cdi tién (don vi: 1000 VND)

Chi phi . 2 . L N
) Chi phi Tong Loiich | Dongtien | Dong tién
Nam phat . . i . R ~ VK
2 duy tri | chiphi | tai chinh rong liy ke
trién
Nam 1 27.300 13.850 41.150 22.528 -18.621 -18.621
Nam 2 0 13.850 13.850 22.528 8.678 -9.943
Nam 3 0 13.850 13.850 22.528 8.678 -1.265
Nam 4 0 13.850 13.850 22.528 8.678 7.412
Nam 5 0 13.850 13.850 22.528 8.678 16.090
Tong 27.300 69.250 96.550 | 112.640 16.090

Tir Bang 5-3 trén nhan thay thoi tién duong & ndm thar 4. Nén thoi gian hoan von
s¢€ l1a trude nam tha 3.

Thoi gian hoan véon = 3+ % =3+ 0.145= 3.145 ( 3 nam, 2 thang )

Ty & hoan vén ROI do ludng trén tong chi phi dau tu, dugc tinh bang cong thuc:
RO — Tong }Qi nhuin rong _ 16.090

Tong chi phi 96.550

Két luan: Dy an nay ¢6 lgi nhuan dau tu (ROI) 13 16.66% va sau 3 nam 2 thang s&

thu hoi vén.

= 16.66 %

5.3 Gi4 tri td chirc va van hanh

Bén canh céc loi ich tai chinh cd thé do ludng dugc, viéc trién khai hé thong giam
sat thdng minh con mang lai nhiéu gié tri thiét thuc cho té chire, dic biét trong viéc nang
cao hiéu qua van hanh, 6n dinh quy trinh va cai thién vin hoa san xut tai bo phan V159.
Nhitng gia tri nay tuy kho lwong hoa bang con sé cu thé, nhung lai dong vai tro then
chét trong viéc xay dung mot moi trudng san xuat hién dai va bén viing.
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5.3.1 Nang cao nhdn thac va tac phong lam viéc ciia cdng nhan

Khi hé thong giam sat dugce dua vao sir dung, toan bo qué trinh thao tac cua cong
nhan déu duogc theo déi va luu trir. Piéu nay gop phan lam thay doi théi quen 1am viéc
theo hudng tich cuc hon. Cong nhan ¢6 xu huéng cha y dén d6 chinh xac trong ting
thao tac, han ché viéc bo budc hodc 1am tit quy trinh. Pong thoi, viéc biét rang moi thao
tac déu duoc ghi nhan ciing khién céng nhan nang cao tinh than trach nhiém ca nhan, tir
d6 tao ra mot moi truong lam viéc nghiém tuc va ky luat hon.

5.3.2 Hé bé phdn QA trong cong tac giam sat

Thay vi phai lién tuc theo d&i bang mat thuong hoac kiém tra ngau nhién sau khi
thao tac hoan tat, nhan vién QA c6 thé dua vao dix liéu hinh anh va canh béo tir phan
mém dé nam bt tinh hinh thyc té. Diéu nay gidp tiét kiém dang ké thoi gian giam sat,
d6ng thoi nang cao tinh khach quan trong danh gia thao tac cua cong nhan. Hé thong
dong vai tro nhu mot "trg Iy K thuat s6”, hd tro con ngudi trong viéc kiém tra, danh gia
va phan hoi nhanh chéng khi c6 van dé phét sinh.
5.3.3 Nang cao hinh @nh doanh nghiép

Viéc ap dung cong nghé tién tién vao day chuyén san xuat thé hién dinh huéng
phét trién hién dai, khdng nging cai tién va dé cao chat luong. Diéu nay gilp nang cao
uy tin véi khach hang, dac biét 1a cac doi tac qudc té yéu cau tiéu chuan cao vé chat
lugng va kiém soat qua trinh. Pong thoi, day ciing 1a diém cong 16n trong cong tac tuyén
dung va gitr chan nhan su k§y thuat chat lugng cao.
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CHUONG 6: KET LUAN

6.1 Két luan

Sau qué trinh nghién ciru va phat trién, dé tai “Phat trién hé thdng giam sat tu dong
nhdm nang cao chat lwong quy trinh Iap rap san pham tai cong ty TNHH Daiwa Viét
Nam” da dat dugc nhiéu két qua, dong gop ca vé mit ki thuat, tai chinh 13n gia tri to
chac cho Cong ty TNHH Daiwa Viét Nam, dic biét tai bo phan tién 1ip rap V159.

Vé mat ky thuat, hé thdng giam sat duoc xay dung dya trén md hinh Yolo11 két
hop cung thu vién trong Python di cho thay hiéu qua vuot troi trong viéc giam sat thao
tac lap rap theo thoi gian thyc. Trong qua trinh thir nghiém, hé thong da tap trung phat
hién sém va xt ly hiéu qua hai nhom 15i chir yéu 13 “lap rép sai vi tri” va “thiéu linh
kién” — von chiém gan 80% tong sé 16i NG. Két qua thyc té cho thay, hé thong gilp
giam duoc 95% sb 16i thudc hai nhom nguyén nhan chinh nay, tir d6 gép phan giam ty
18 NG ciia cong doan lap rap O.slider tir 0.54% xubng con 0.08% so véi trudc khi trién
khai hé thng.

V& hiéu qua tai chinh, viéc giam 15i NG mang lai loi ich tryc tiép thong qua viéc
tiét kiém chi phi stra chira va loai bo ban thanh pham hu hong. Cu thé, loi ich tai chinh
udc tinh dat 16.703.250 VND, trong khi tong chi phi dau tu ban dau cho hé thong la
27.000.000 VND. V&i muc tiét kiém nay, thoi gian hoan von cua du an chi khoang 3
nam 2 thang, va loi tirc dau tu (ROI) dat 16,66% trong vong 5 nam. Pay la con sd kha
quan, ching minh tinh hiéu qua kinh té rd rét cua viéc dau tu hé thdng giam sét tu dong
hoa tai cong doan then chét trong san xuat.

Bén canh loi ich tai chinh, hé thdng con tao ra nhiéu gia tri phi tai chinh quan trong.
Truéc hét 12 nang cao y thire, ky luat va su tap trung trong thao tac cua céng nhan, khi
qua trinh lam viéc dugc gidm sat mot cach khach quan va minh bach. Thi hai, b phan
QA giam tai trong cong tac theo ddi, phat hién sai 13i, nhor d6 cai thién téc 6 phan hoi
va nang cao chat lugng kiém soat noi bo. Cudi cing, viéc tng dung cdng nghé thi giac
may tinh va tri tué¢ nhan tao con gép phan nang cao hinh anh doanh nghiép hién dai,
chuyén nghiép, timg budc hién thuc hdéa muc tiéu chuyén dbi s trong san xuat cong
nghiép theo xu huéng toan cau.

Tong két lai, dé tai da hoan thanh tot cAc muc tiéu dit ra ca vé mit cong nghé va
thuc tién ung dung. Hé théng khong chi mang lai hiéu qua rd rang trong viéc giam 13i,
tiét kiém chi phi ma con gitp thay d6i tu duy van hanh truyén théng sang hudng chu
d6ng — s6 hda — minh bach
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6.2 Han che

Mic du dé tai da budc dau xay dung dugc mot hé thong gidm sat thao tac lap rap
sur dung cong nghé thi giac may tinh va tri tu¢ nhan tao, tuy nhién trong qué trinh nghién
ctru va trién khai thuc té van con tdn tai mot s6 han ché sau:

Hé théng méi chi dugc trién khai thir nghiém tai mot quy trinh lép rap don gian —
cu thé 1a cong doan O.Slider c6 s6 lugng chi tiét va thao tc han ché. Trong khi do, tai
doanh nghiép con rat nhiéu quy trinh lap rap phuc tap hon, bao gdm cac san pham Véi
hang chuc linh kién nho va thao tac chdng lap, yéu cau kiém soét nhiéu budgc lién tuc.

Gidi han vé moéi truong thir nghiém: Hé théng méi chi dugc kiém thir trong diéu
kién mé phong tai phong thi nghiém va chua duoc trién khai rong rdi trong méi trudng
san xuat thyc té tai xuwong, do d6 chua thé danh gia day du hiéu qua khi van hanh lau
dai.

Dit liéu huan luyén chua da dang: Bo dit liéu hinh anh ding dé huan luyén mé hinh
cha yéu duoc thu thap trong khoang thoi gian ngan, chua bao phii hét cac tinh hubng
thao tac da dang c6 thé xay ra trong qua trinh san xuat thyc té

Hé thong phan mém van con don gian: Giao dién nguoi dung chua tryc quan, chua
tich hop chic nang truy xuat 15i theo thoi gian, thong ké hiéu suat dai han, hoic canh
bao nang cao cho quan ly cap cao.

Phan cang trién khai con & mie co ban: Viéc két ndi Arduino chi méi phuc vu
chirc nang canh bao don gian.

Chua c6 danh gia chinh thuc tir doanh nghiép: Do chua dugc thir nghiém chinh
thire tai cong ty Daiwa nén hé théng chua c6 danh gia tir bd phan QA hoic 1anh dao san
Xuit vé mic do phd hop véi thuc té van hanh.

6.3 Pé xuat

Pé hoan thién hé thdng va nang cao tinh ang dung trong thuc tién san xuat, dé tai
dé xuat tiép tuc phat trién phan mém theo hudng truc quan va than thién hon véi nguoi
ding. Cu thé, phan mém can bo sung chitc nang canh béo tu dong, xuat bao cao dinh
ky, hién thi thong ké 15i theo thoi gian va theo ca lam viéc nham hd tro cong tac quan ly
va cai tién quy trinh.

Bén canh d6, nghién ciru dé xuat trién khai thir nghiém hé théng tai mot day chuyén
thuc té trong nha may nham danh gia hiéu qua hoat dong, thu thap phan hoi tir nguoi
ding va tiép tuc diéu chinh, tdi wu hé thdng. Viéc &p dung thuc té 1a bude quan trong dé
ching minh tinh kha thi va gia tri @ng dung ctia hé théng trong méi trudng cdng nghiép.
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M¢ rong pham vi tng dung sang cac céng doan phic tap hon: Nghién ciru trién
khai hé thong cho cac quy trinh I4p rap c6 sé lwong linh kién nhiéu hon, thao tac chdng
I4p va yéu cau cao vé thir t 13p rap.
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