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TOM TAT

Tén dé tai : M6 hinh danh gid chi tiéu chit luong san xuit soi
Sinh vién thuc hién : Lé Dtirc Thinh

Pham L& Quang Huy
S6 thé SV : 105200387

105200452
Lép : 20TDHCLC]

No6i dung dé tai : Xay dung hé théng st dung tri tué nhan tao Al va dién toan dam
may Cloud dé phat hién 18i con soi (tach xo ngoai lai, sai thanh phan) mot cach tu dong,
chinh xac va theo thoi gian thyc, gitup thay thé phuong phap thu cong va ting hiéu qua
khi dé dang xir 1y 15i tir xa.

M hinh huin luyén dua theo ciu tric YoLov8n dugc thiét ké dé thu thap cac 16i c6
dugc tir cac cong ty giri vé, dir liéu hoc duoc s& dua 1én Cloud AWS dé nguoi dung &
bat cir dau c6 thé truy cap va giri anh nhan dién. Két qua anh nhén dién s& duoc tra lai
cho nguoi dung va dugc luu trit trén Cloud véi céac mdc thoi gian dé thuén tién cho viéc
theo doi.



DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc 1ap - Ty do - Hanh phiic

KHOA DIEN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién S6 thé SV Lép Nganh

Lé Puc Thinh 105200387 | 20TDHCLC1 | K§ thuat diéu khién & Tu dong hoa

Pham Lé Quang Huy | 105200452 | 20TDHCLC]1 | K¥ thuat diéu khién & Ty dong hoa

1. Tén dé tai dé an: , ,
M6 hinh danh gia chi ti€u chat lugng san xuat soi
2. Dé tai thude dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thiyc hién
3. Cdc s6 liéu va dir lidu ban dau:
4. Ngi dung cdc phan thuyét minh va tinh todn:
a. Phan chung:
TT Ho tén sinh vién Noi dung

- Xay dyng mé hinh dé huan luyén

1 Lé Buc Thinh - Chuéan bi dir liéu dé huan luyén

- Xay dung co s6 1y thuyét

- Phan tich cach hoc ciia m6 hinh YOLOv8n
2 Pham L& Quang Huy - Kiém tra thyc nghiém va danh gid mé hinh
- Viét thuyét minh bao céo

b. Phan riéng:

TT Ho tén sinh vién Noi dung
1 Lé Puc Thinh - Xay dyng va thiét ké Cloud AWS
2 Pham Lé Quang Huy - Nghién ctru va phan tich thuat toan CNN

5. Ho tén nguoi huéng dan: Phan/ Néi dung:
- Giao dé tai

- Dinh huéng chi tiét vé dé tai

TS. Nguyén Hoang Mai N .
suy 8 ! - Hudng dan va goi y can k& cho mo hinh

- Stra chira thuyét minh
6. Ngady giao nhiém vu do an: 26/ 02/ 2025.
7. Ngay hoan thanh doé dn: 07/ 06/ 2025
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DAI HQC DA NANG
TRUONG PAI HOC BACH KHOA
KHOA DIEN

CONG HOA XA HOQI CHU NGHIA VIET NAM
Ddc 1ap - Tu do - Hanh phuc

PHIEU KIEM SOAT TIEN PO LAM PO AN TOT NGHIEP

(Phiéu danh cho ngudi hudéng dan/sinh vién)

Ho tén sinh vién S6 thé SV Lép Nganh
Lé Pirc Thinh 105200387 | 20TDHCLC1 | K§ thuat diéu khién & Ty dong hoa
Pham Lé Quang Huy | 105200452 | 20TDHCLC1 | Ky thuat diéu khién & Ty dong hoa
Tén dé tai PATN:

Mo hinh danh gia chi tiéu chét luong san xuat soi
Ho tén nguoi HD: TS. Nguyén Hoang Mai

Don vi: Pai hoc Bach Khoa BN

. Khéi lwong GVHD
Tuan| Ngay "™ X A o ta
Di thuec hién (%) Tiép tuc thue hién (%) ky tén
1 |24/2-2/3 - -
2 3/3-9/3 | - -
3 [10/3-16/3 | - -
4 173233 Duyét 1an 1: Danh gia khdi lugng hoan thanh %o:
Puoc tiép tuc lam DATN [ Khong tiép tuc thuc hién BATN [
5 | 24/3-30/3 |- -
6 31/3-6/4 | - -
7 7/4-13/4 | - -
o | 1414204 Duyét 1an 2: Panh gia khdi lugng hoan thanh %:
) DPuoc tiép tuc lam DATN [ Khong tiép tuc thuc hién DPATN [J

il




9 |21/4-27/4| - -
10 | 28/4-4/5 | - -
11 | 5/5-11/5 | - -
Duyét 1an 3: Panh gia khoi lugng hoan thanh %
121 12/5-18/5 15 ¢ tiép tuc 1am PATN [ Khong tiép tuc thuc hién DATN ©
13 | 19/5-25/5 | - -
14 | 26/5-1/6 | - -
15 | 2/6-8/6 | - Hoan thanh db an -
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LOI NOI PAU

Trong subt khoang thoi gian hoc tai trudng Pai Hoc Bach Khoa — Pai Hoc Pa Niang
cling nhu trong thoi gian thyc hi¢n va hoan thanh dd an nay, nhém em da nhan duogc su
giang day va hd tro tan tinh tir quy Thdy, C6 trong khoa Pién cing mot s6 Thay, Co
thudc cac khoa khac. Nhom em xin chdn thanh cam on dén quy Thdy, C6 khong chi
truyén dat kién thirc chuyén mén ma con dinh huéng cho nhém em tinh than hoc tap
nghiém tac dé c6 duge nén tang quy gia giup em hoan thanh do an tt nghiép nay mot

cach hi¢u qua.

Dic biét dé tai 1an nay 1a két qua ciia qua trinh hoc tap, nghién ctru nghiém tic dudi
su huéng dan tan tinh va chu déo ciia Thay TS.Nguyén Hoang Mai. Nhom xin chan
thanh cam on thay da ludn hd tro, dinh huéng, thuong xuyén c6 nhitng budi gap mat dé

thao luan, giai dap thiac mac va tao diéu kién thuan loi dé nhém hoan thanh dé tai.

Tiép theo nhom em xin giri 16i cam on Cong Ty Co6 Phan S¢i Hoa Tho va céac anh chi
trong cong ty da ho trg, tao diéu kién truyén dat nhirng kién thirc, kinh nghiém thyec tién
gitip nhém em tiép can duoc véi moi truong lam viée thuc té, bo trg cho qua trinh thuc

hién d6 an t6t nghiép 1an nay.

Trong qua trinh thyc hién, tuy da nd luc hét minh, nhung con han ché thoi gian va
thue tién, dé tai cuia nhom em van khong tranh khoi dwgc nhirng thiéu sot. Nhom rat
mong nhan dugc sir gop v cta thay cd va hoi dong dé hoan thién hon trong cac nghién

curu va ung dung thyc t€ sau nay.



LOI CAM POAN LIEM CHINH HQC THUAT

Nhém em xin cam doan rang d6 an t6t nghiép véi dé tai : “Mo hinh dénh gia chi tiéu
chat lugng san xudt soi” 1a két qua cta qua trinh hoc tap, nghién ciru va doc 1ap ciia ban
than dudi sy huéng dan cua thay Nguyén Hoang Mai.

Trong qua trinh thyc hién do an, nhom em da tuan thu day du cac quy dinh vé dao
dire hoc thuat va khong sao chép, sir dung trai phép bat ky ndi dung nao tir cac ngudn

tai liéu khac. Moi trich dan tham khéo trong bao cao déu duoc ghi rd ngudn gbc.

Nhom em hoan toan chiu trach nhiém trudc nha truong va phap luat vé tinh trung

thuc va liém chinh hoc thuét cta dd an nay.

Sinh vién thuc hién

vi
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M6 hinh dénh gid chi tiéu chét lrong san xudt soi

MO DPAU

1. Muc dich thuc hién dé tai :

Trong bdi canh cudc cach mang cong nghiép 4.0 dang dién ra manh mg, viéc tmg
dung cac cong nghé maéi nhu tri tu¢ nhan tao (Al), thi gidc may tinh va dién todn dam
may (Cloud Computing) vao san xuat ngdy cang dugc quan tim. Nganh cong nghiép
dét may, von la nganh miii nhon cua Viét Nam, chat lugng cua con sgi1 dong vai tro quan

trong trong viéc quyét dinh hi€u suat va gia tri cia san pham dau ra.

Tuy nhién, trén thgc té, viéc kiém tra va phat hiég 16i trén con soi hjén nay chu yéu
van dugc thuc hién bang phuong phap thu cong. Diéu nay khén‘g ch,i ton ‘Ehfyi gian, chi
phi nhan cong ma g:é)n thiéu dg on dinh va chinh xéc. Tu: nhu cau cap ,thiét trén, nhém
em xin thuc hiép de tfiqi : “M6 hinh danh gié chi ti€u chat lugng san xuat sgi”. Viéc xay
dung ‘m(f)t hé thong chan doan k¥ thuat ty dong, g dung gﬁng nghé’ hoc sau va tich hop
1én nén tang dién toan ddm may s& giup cai thién dang ké hi¢u suat, do tin cay va kha
nang nhan dién tu xa trong cac nha may san xuat soi.

2. Muc tiéu cua dé tai :

- Xy dung mo hinh nhén dién 16i con soi st dung mang hoc sau YOLOvS8n.

- Tich hop mé hinh vao websever dé nguoi ding co thé tai anh 1én va nhan dién két

qua, phan tich 15i truc tuyén.

- Trién khai toan bd hé thdng trén nén tang AWS, sir dung cac dich vu nhu EC2,

S3, DynamoDB.

- HO tro kha ning cap nhat md hinh theo thoi gian, mo rong nhan dién thém céc 16i

moi.
- Tbi wu hoa hiéu nang va chi phi van hanh cta hé théng trén méi truong cloud thuc
té.

3. Pham vi va doi twong nghién ctru :

- Pbi twong nghién ciru : Cac 16i thudng gip trén bé mit coén soi nhu : Tach Xo
Ngoai Lai (13n tap chat, soi khac mau), Sai Thanh Phan (ty 1& soi khong dung).

- Pham vi nghién ctru :

e Su dung mo6 hinh YOLOvSn dé huan luyén va phat hién 15i trong anh chup tir
cOn soi.
e Phit trién giao dién ngudi ding websever.
e Trién khai hé thong xur 1y va luu tri trén nén tang AWS.
4. Phuwong phap nghién ciru :
- Xay dung m6 hinh va giao dién websever dé cac giri dit liéu huan luyén.
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- Thu thap, x&r Iy va gin nhin dit liéu anh con soi.

- Huén luyén mo6 hinh nhan dién stt dung YOLOv8n.

- Xt dung xur Iy anh dé téi vu dau vao.

- Xay dung giao dién websever cho phép tai anh va hién thi két qua.

- Trién khai hé théng AI 1én AWS EC2, luu trit dit liéu trén S3 va quan 1y lich sir
bang DynamDB.

- Danh gia két qua nhan dién dua trén d6 chinh xac va tinh tng dung thuc tién.

5. Cau truc cua do an tot nghiép :
Thuyét minh cia dé an dugc trinh gdm céc chuong sau :

Chuong 1 : Téng quan vé d@ tai — Néu lén thuc trang, vai tro cua Al trong san Xuét,

va nhu cau tu dong hoa ki€ém tra 161 con soi.

Chuong 2 : XAy dung md hinh va co s¢ Iy thuyét — Trinh bay Iy thuyét vé xir 1y anh,
thi gidc may tinh, CNN, YOLO, di¢n toan dam may. Xay dung so dd va ciu trac huan

luyén cho dé tai.

Chuwong 3 : Thiét ké cu thé cho md hinh — Phan tich chi tiét cau traic YOLOvSn, ting
budc xay dung chi tiét mo hinh va trién khai Cloud.

Chuwong 4 : Két qua va danh gia — Trinh bay két qua nhan dién 15i, giao dién hé thong,
danh gid do chinh xé&c va hi¢u qua.

Két ludn va hwéng phat trién — Tong két két qua dat duoc va dé xuét cai tién trong

tuong lai.
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CHUONG 1: TONG QUAN VE PE TAI

1.1. Thue trang hién nay :

Sau khi khao sat thyc tién va tim hiéu trén cac trang mang xa hoi thi nhom em thay

rang, cac con soi khi thanh pham thudng phat sinh mot sé 161 nhur:

e Sai thanh phan (do trén nham nguyén liéu hodc diéu chinh sai thong sd)
e Soi ban, soi do
e (b cac vat la 1an vao soi

Hinh 1. 1 M{t sé 16i phé bién
Cac quéc gia va doanh nghiép tién phong trong linh vuc ndy gdm cé:

- Trung Qudc din dau trong hién dai hoa nganh dét may bang cach ung dung Al
thi gidc may dé kiém tra 18i soi, di vat va mau sac. Dir liéu 18i duoc dong bo 1én
cloud, gitp theo dbi san xuat thoi gian thuc va phén tich xu hudng dé cai tién quy
trinh.

- Cong ty Solomon 3D tai Dai Loan phat trién hé thong SolVision sir dung Al dé
kiém tra chét luong soi. H¢ théng phat hi¢n 161 bé mit qua phan tich hinh anh,

gitip ting d6 chinh xac va giam thoi gian kiém tra so voi phuong phép tha cong.
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Hinh 1. 2 Phat hién 16i soi

DPOoi1 vbi nudce ta:

- Viét Nam 12 mot trong nhitng qudc gia xuat khau soi 16n, dic biét sang Trung

Qudc, Han Qudc, Tho Nhi Ky va An Do. Tuy nhién, ty 1é gia cong don thuan con
cao, gié tri gia ting thip vi da s6 doanh nghiép chi dimg lai & khau kéo soi, khong
chu dong duoc khau dét-nhudm-hoan tat.
Cong nghé san xuat va kiém tra ctia nude ta hién nay:
e V& khau kiém tra chat lugng san pham (con soi):
o Chu yéu van kiém tra tha cong: cong nhan dung mit thuong dé kiém tra
16i ngoai quan nhu soi khong déu, c6 tap chat,...
Vé ung dung Al va dién toan dam may:
e Tinh dén nam 2024, chua c6 ghi nhan rong rai vé viéc doanh nghiép soi tai
Viét Nam ap dung Al dé kiém tra 15i ctia con soi.
e Lydo:
o Chi phi dau tu cho Al va thi gidc may tinh con cao.
o Thiéu nhan lyc c6 chuyén mén vé tri tué nhén tao (AI) trong nganh soi.
o Doanh nghiép con than trong trong thay doi cong nghé, dic biét 1a cac
doanh nghiép vira va nho.

Tir nhitng van dé di néu trén tao cho chung ta nhiing thach thic va ton tai :
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Bang 1 1 Mot $6 van dé con ton tai ¢ Viét Nam

Van dé Mo ta

Thiéu ty dong héa va s . P
2 i De¢ sai sot, thi€u nhat quan
kiém tra lai

Chat luong khong on L 2
) Phu thudc vao k¥ nang nguoi kiém tra
dinh
Tén nhiéu thoi gian Phuong phap kiém tra thu cong ton nhiéu thoi gian

Khong c6 dit liéu theo ddi | Khong luu trit dugc dit liéu 16i dé phan tich va cai tién qua trinh

- Co hoi chuyén doi:
e Vdi su phat trién ctia cac mo hinh Al “nhe” va ré hon, cac doanh nghiép cé
thé:
o Str dung camera cong nghiép két hop vai thuat toan hoc may don gian.
o Luu trir dir liéu 161 qua dién toan ddm may dé phan tich 16i theo thoi gian.
1.2. Noi dung thyc hién :

1.2.1. Gidi phdp dé xir Iy cdc san pham (con sgi) 16i ¢ cudi quy trinh sin xudt:

Ttr nhitng van dé d3 néu vé thuc trang ctia nganh cong nghiép soi & nudc ta hién nay,
nhém em xin dua ra giai phap ciing 13 dé tai cta dy an nay dé 1a “Mo hinh danh gia chi
tiéu chat luong san xuét soi”. Véi dé tai nay, nhém em s¢& thuc hién huén luyén mot mo
hinh (str dung phién ban YOLOv8n) dé nhan dién mot s 16i ctia con soi (cu thé 1 15i
sai thanh phan va 15i tich so ngoai lai). Sau khi huan luyén xong, mé hinh s& duoc tich
hop 18n nén tang cloud dé c6 thé xur 1y ty dong cac hinh anh 13i dugc gui 16n theo thoi
gian thyc. Dt li¢u nay s€ duoc luu trir c6 hé théng nham phuc vu vi¢c phéan tich, theo

ddi xu hudng 16i theo thoi gian.
Giai phap trén mang lai cac uu diém ciing nhu mot s6 thach thic nhu:

e Uu diém:
o Hé thong cho phép phat hién 15i tyr dong va theo thoi gian thuc, gitp giam
thoi gian kiém tra tha cong.
o Dt liéu xur Iy va luu trir trén cloud, hd trg truy cap tur xa va phan tich.
o Viéc luu anh theo thoi gian gitp theo ddi nguyén nhan va xu huéng 16i
hiéu qua.

e Nhuoc diém:
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o Phu thudc vao chét luong dir liéu: Dir liéu khong da dang hoic bi nhiu
dan dén mé hinh d& hoc sai.

o Do tré: Viéc giri hinh anh va chd két qua c6 thé gay tré néu ha ting mang
khong 6n dinh hodc dich vu Cloud chua téi uu.

o Chi phi Cloud: Tén chi phi duy tri server, luu trit va xir 1y dit liéu nhét 1a
dit liéu hinh 4nh nhiéu va lién tyc.

1.2.2. So dé tong quan vé gidi phdp :

Hé théng nhan dién 16i soi tu dong duoc xay dung theo md hinh client-sever, trong
d6 cac cong ty s& guri dit liéu anh vé may chu dé tién hanh huan luyén mo hinh AI hoic

nhén dién 13i. Dir liéu va két qua dugc quan ly, luu trir thong qua Cloud.
Mo ta ludng xur 1y :

- Cong ty gui dir li€u (dnh va nhan).

- Sever tiép nhan dit liéu va huan luyén mo hinh.

- MO0 hinh Al dugc cap nhat va trién khai 1én nén tang Cloud.
- Ngudi ding giri anh 18i can nhan dién 1én Cloud.

- Cloud xir 1y anh bang m6 hinh d3 huan luyén.

- K&t qua nhan dién duogc tra vé nguoi dung va luu trit trén cloud.

Pua model da huan luyén 1&n cloud ~

~N
> IR / N
"r ‘\\ Z -
/Thu thip data va\, Gui dnh 2 kd
[ nudn luygnmo | i Tré két quad
\ hinh 4 I
Y 4 | ]
Ak
- /’ \ \\\ Ngudi dung Tra két qua
dats 7 / \ N dota
/ cata/ \data L
J/ / \ .
S / \ .

Congty1 Congty2 Congty3 Congty 4

Hinh 1. 3 So do tong quan gidi phdp

1.3.  Cac I5i trong dé tai :
1.3.1. Léi tich xo ngogi lai :

Loi tach xo ngoai lai trong sdn xuat sgi xay ra khi cac xo khac loai hodc tap chat xo
khong mong mudn bi 1an vao dong soi chinh, tao ra sy khong dong déu vé mau sac, tinh

chat hoac cau tric cua soi.
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Hinh 1. 4 Léi tach xo ngoqi lai

¢ Nguyén nhan :
- Nguyén liéu dau vao khong dong nhat : Céc loai xo ty nhién (bdng, len...) hoic
xo nhan tao (polyester, viscose...) tron 1an khong dung ty 1 hoic sai chung loai.
- Lb6i trong qua trinh m& va tron xo : May mdé kién hodc may tron xo khong sach
s€, con soOt X0 tir mé trudc.
- Moi truong san Xuét khong sach : Gi6, bui, hoac cac vat thé la nhu xo vun, toc,
soi tir trang phuc céng nhan c6 thé roi vao dong xo dang xir 1y.
1.3.2. Léi sai thanh phan :

Ldi sai thanh phan trong san xuét soi xay ra khi ty 18 hodc loai xo st dung khong
dung nhu yéu cau ky thuat hoic cong thirc phdi tron, din dén san pham khong dat ticu
chun vé tinh chat co hoc, hoa hoc hodc thim my.

o

| —

Hinh 1. 5 Léi sai thanh phdn

% Nguyén nhéan :

- Sai sot trong pha trdn xo : Ty I¢ pha tron khong ding do may tron khong dugce
hiéu chuan chinh xac hoic bi hong.

- Qua trinh nhap s liéu : Cong nhan sai sot trong qua trinh nhéap so liéu vao may

moéc, thiéu dao tao hoic khong tuan thi quy trinh chuan.
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1.4. Két qua du kién :

D041 voi de tai nay, nhom em mong mudn dat duogc cac két qua nhu sau:

Huén luyén thanh cong mot mo hinh ¢6 thé nhan dién duoc chinh xac 13i sai
thanh phan va tach so ngoai lai.

Khi c6 dit liéu lai, két hop gitra hai loai 16i sai thanh phﬁn va tach so ngoai lai
mo hinh van nhan dién duoc va dua ra két qua mong mudn.

Tich hgp mo6 hinh véi Cloud.

Sau khi tich hgp mo6 hinh vé1 Cloud thanh cong thuc hién nhan dir li¢u dugc
gri dén dua ra két qua chinh xac cho khach hang va luu trix dit lidu do.
Mong mudn nhén dién 18i mot cach tu dong dé nang cao sy chinh xéc, phat
hién san pham 16i mot cach kip thoi dé xur 1y va giam tdi da chi phi khic phuc.
Khi nhan duge dit liéu mdi hoan toan, mé hinh thye hién bao vé cho admin
gan nhan, thuc hi¢n huin luyén véi dir li¢u méi va van gilt nhan dang dugc
cac dir li¢u cii.

Tbi wu chi phi cho du 4n.

1.5. Kétluin chwong :

O chuong 1, nhém em dé néu tong quan vé dé tai “Xay dung mo hinh dam may chan

doéan k¥ thuat cho cac nha may cong nghi€p s¢1”. Nhom dua ra thyc trang cua cac nha

may cong nghiép soi & nudc ta tir d6 cho thay dé tai 1an nay 13 v6 cung can thiét d¢é dem

tri tué nhan tao (AI) vao phuc vu con nguoi. Cung cip giai phap va dua ra két qua mong

muon.

Chuong 2 nhom s€ di sdu vao cau trac, nguyén 1y hoat dong, néu ra cac dé xuat cho

doi tuong chinh cua dé tai 1an nay.
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CHUONG 2 : XAY DUNG MO HINH VA CO SO LY THUYET

2.1. Chu tric:
2.1.1. So db khéi :

Hé théng duoc chia thanh cac thanh phén chi tiét nhu sau :

- Frontend : Giao dién web dé nguoi dung upload dir liéu huén luyén hodc anh
can nhan dién 16i. Giao dién nay dugc thiét ké don gian, truc quan va dé sir dung
v6i cac chirc nang chinh nhu tai anh, xem két qua va tai vé két qua.

- Backend : Tap hop cic thanh phan chay phia may chu, chiu trach nhiém xu 1y
cac yéu cau tir frontend (giao dién ngudi ding) va cung cap di liéu da xtr Iy hoic
thong tin phan hoi. Trong dé tai ctia ban, backend gom:

e Flask API: Nén tang chinh cia backend, n6 nhan anh hoac dir liéu tir frontend,
goi md hinh YOLOv8 dé xir Iy anh va nhan dién 15i, tra két qua vé cho
frontend, gtri va nhan dit liéu nhan dugc tir cloud AWS.

e Xu Iy anh (OpenCV) : Mot phan cia backend dé xir Iy anh dau vao, vé&
bounding box, dinh dang két qua.

- Cloud AWS :

e EC2: Chay Flask server va ddm nhiém xt ly chinh.
e S3: Luu trit anh gbc va anh di xu 1y véi cAu trac thu muc rd rang.

e DynamoDB: Luu lich sit truy cap va két qua nhan dién theo thoi gian, tén anh.

" Cloud aWsS

1 .{ 63 fat
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Model Al I
DynameOS l
N y w—

Frontend | ( Backend " Backend ) Frontend
TGin o e | 4| | ] ’ | ]
_hudn luygn | = Fluek APlI ln-u APY 4t {Upioad dni
Ank 18 T
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-

Hinh 2. 1 So do khéi toan hé thong
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2.1.2. So do chi tiét :
“Model Al cudi cung_{ - L:CLOUD AWS .
da ‘,"79"“,"‘,"‘7‘“ :E_ )
4 WEBSEVER ' P .- l
\ Gurl tép 2ip chira
I ol L2 3 Luu lich sir ngudi
] Xir ly anh ADD IR N
‘ ’ Chuyén link websever — : . ;::: g;‘,;f;g
|xa bao gbm | local blic ch : ! | Miohica b biccataioroall
| &Lm?\::r'\.u‘:::lé? cac c‘:"":'sl:'uY :4: l Ngudid ding truy cip \ Luru trir @anh trong
- - |vao dwomg link Public | tp 2ip va dnh két
Lo ‘ cda EC2 trén AWS l qus trong 83
Cac cong ty 1,2,3.., ‘ o f,:,",g,,,:’:,a i R TR
Jén, xir Iy va hudn luyén Tra két qua vé cho
md hinh NGl dung, ngudn
T diing co thé tal kit
L 1 ’ qua vé may
Tpo glao dign web cho
céc c§nu ty guri data
May cha
Hinh 2. 2 So' do chi tiét toan hé thong
2.2. Nguyén Iy hoat dong ciia hé thong :
2.2.1. Giai doan huén luyén mé hinh nhén dién 16i si :
- May chu tao flask sever dé nhan dit liéu.
- St dung ngrok dé public duong link sever 1én internet.
- Cong ty giri bo dir liéu gdm anh va nhin dinh dang YOLO.
- H¢ théng tu dong tiép nhén, kiém tra va phan chia dir li¢u train/test.
- M0 hinh YOLOV8 dugc huan luyén trén dir liéu gop lai mdi lan gt 1én dit liéu
méi, Iuwu lai lai mo hinh sau mdi 1an huin luyén thanh cong.
- Sau khi c6 md hinh cudi cung thi tién hanh deploy 1én Cloud dé ngudi dung hodc
cac doanh nghiép gui anh dén nhan dién.
2.2.2. Giai doan xw ly anh trén Cloud AWS :
- Flask sever trén EC2 nhan anh zip tir nguoi dung thong qua giao dién web.
- Server tién hanh giai nén file zip va dua timg anh vao moé hinh YOLOvS dé nhan
dién 1i.
- Két qua nhan dién (bounding box, loai 18i) dugc ghi vao anh bang OpenCV.
- Anh két qua s& duoc luu vao thu muc riéng trong S3.
- MBOi lan xtr ly, server cap nhat thong tin anh da xtr 1y (thoi gian, tén 151, tén ngudi
gui) vao DynamoDB.
- Tra anh két qua va thong tin nhan dién lai cho nguoi ding qua frontend dudi dang
hinh anh va dir liéu JSON.
10
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2.3.  Xirly anh va thij gidc may tinh :
2.3.1. Tong quan vé xir Iy dnh :
a. Anh s6 va diém anh :
% Diém anh
La don vi co ban nhit dé tao nén mot budc anh ky thuat s6. Dia chi cta diém anh
dugc xem nhu 1a mét toa do (x,y) nao d6. Mot blrc anh ki thuat s6 ¢6 thé tao ra béng
cach chup hoic bang mét phuong phap dd hoa nao khac, dugc toa nén hang ngan hodc

hang triéu pixel riéng 1¢. Birc anh chira cang nhiéu pixel thi cang chi tiét.

- Vi anh trang den :

e "[317 | 248 [ 219]

31

[213 (178 [220]
Hinh 2. 3 Phdn bo pixel trén anh xam

e Anh cudn soi duoc chuyén sang tréng den.
e MGJi diém anh trong anh trang den s& c6 1 gia tri voi cuong do tir 0 — 255 (0
1a den hoan toan va 255 1a tring hoan toan).
- V61 danh mau RGB :

'
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Hinh 2. 4 Phan bé pixel trén danh mau RGB
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e Anh thit c6 mau nhin thiy bang mat thudng.

e MGdi pixel trong anh mau duoc biéu dién bang 3 gi tri, twong tng véi : RGB
( do, xanh luc, xanh duong).

e MSJi gia tri nam trong khoang 0 dén 255 (0 14 khong c6 anh sang mau do, 255
1a sang nhét & kénh mau do).

Anh s6 :

Anh s6 13 mot ma tran 2 chiéu (4nh xdm) hodc 3 chiéu (anh mau) gdm céc diém

anh (pixel).

MGdi pixel chira thong tin vé do sang (anh xam) hodc gia tri mau RGB (anh mau).

Kich thudc anh: Width (rong) x Height (cao) va sd kénh mau (1 cho anh xam

hoac 3 cho RGB).

X ly anh :

Xu 1y anh 1a qua trinh chuyén d6i mot hinh anh sang dang ky thuat sO va thyuc hién céc
thao tac nhat dinh dé nhan dugc mot s6 thong tin hiru ich tir hinh anh d6. Hé thong xir 1y hinh
anh thuong coi tt ca cac hinh anh 1a tin hiéu 2D khi 4p dung mét s phuwong phap xir Iy tin

hi€u da xac dinh trude.

/7
0'0

2.3.2.

Céc loai xur Iy hinh anh chinh :

Nhéan dién — Phan biét hoac phat hién cac doi tuong trong hinh anh.

Lam sdc nét va phuc hdi — Tao hinh anh nang cao tir hinh anh géc.

Nhan dang mau — Po cic mau khac nhau xung quanh cac ddi twong trong hinh
anh.

Truy xuét — Duyét va tim kiém hinh anh tir mét co s& dir liéu 16n gém cac hinh
anh k¥ thuat s6 twong tu nhu hinh anh géc.

Téng quan vé thi gidc mdy tinh :

Thi gidc may tinh 1a cong nghé cho phép méay moéc ty dong phan tich, nhan di¢n va

hiéu ndi dung hinh anh twong tu nhu cach con nguoi nhin va suy ludn. Cong nghé nay

két hop xir 1y anh, hoc mdy va tri tué nhan tao, thuc hién cac budc sau:

Thu thap hinh anh tir camera, cam bién hoic co s& dit liéu.

Tién xir Iy dé lam sach, diéu chinh do sang, twong phan, loai nhiéu.

Trich xuat dic trung nhu canh, goc, mau sdc, két cAu dé don gian héa va lam ndi
bat thong tin quan trong.

Phén loai ddi tugng dua trén cac dic trung da hoc tir dit liéu huan luyén.

Nhan dién dbi tuong: xac dinh ro vi tri, loai va ) lugng dbi tuong trong anh.

12
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M6 hinh dénh gid chi tiéu chét lrong san xudt soi

- Theo d&i d6i trong: theo ddi su chuyén dong cua ddi twong qua nhidu khung hinh

trong video.

Thi gidc mdy tinh dong vai trd quan trong trong cac hé thong Al hién dai nhu nhan

dién 16i san pham, xe t 14i, y té thong minh va giam sat an ninh.
2.3.3. Phdn biét xw ly anh va thi giac may tinh :

Bang 2 1 Phan biét xu ly anh va thi giac may tinh

Tac vu chinh

nhiéu
- Cit anh, chuyén anh sang xam,
RGB

- Bién doi anh

o Noi dung
Tiéu chi — Y Y
Xu ly anh Thi giac may tinh
Cai thién chat luong anh, bién | Hiéu va dién gidi ndi dung ctia anh
Muc tiéu d6i anh dé dé phan tich hodc | hodc video (gidng cach con ngudi
hién thi nhin).
. Mot anh sé (digital image) Anh, chudi anh (video), hoic
Dau vao .
khung hinh.
. Mot anh s khac (43 dugc xt Iy | Thong tin, mé ta, quyét dinh, nhin
aura
phan loai.
- Lam min, 1am sidc nét, loc | - Phat hién vat thé

- Nhan dién khuoén mat, OCR
- Dy doan hanh vi, theo d&i ddi

twong

Hiéu biét

Khong hiéu biét, chi xu Iy,

khong hiéu ndi dung trong anh

C6 hiéu biét, hiéu ndi dung trong

anh dé dua ra quyét dinh

Vidu

Lam rd vung anh bi mo, can
bang 4anh sang, loc nhiéu tur

camera

Nhan dién khuon mit, xac dinh 16i
trén san pham cong nghiép, nhan

dién bién soO xe

24.

2.4.1. Téng quan vé CNN :

Mb hinh mang than Kinh tich chap CNN :

CNN (Convolutional Neural Network) 1a mot mé hinh hoc sdu manh mé¢, dac biét
hiéu qua trong xur 1y hinh anh. CNN hoat dong bang cach trich xuat dic diém tir anh qua
cac 16p tich chap, sau d6 dua dit liéu qua cac 16p két ndi day du va phan loai bang ham

Softmax. Két qua la xac suat doi tuong thudc céc loai khac nhau trong anh.

13
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M6 hinh danh gid chi tiéu chdt luong san xudt sgi

Trong dé tai 1an nay, ngoai viéc nhan dién ddi tuong 13 18i gi (trong sé nhitng 151 da
néu qua & chuong 1) thi con can dinh vi ddi teong (xac dinh 16i d6 ndm & vi tri ndo trén
con soi). Néu str dung 16p FC (Fully Connected) trong ciu truc mang s& khong ti uu vi
16p FC (Fully Connected) phuc vu tét cho viéc nhan dién dbi trong nhung lai kém khi
dinh vi d6i trong. Vi vay & dé tai ndy nhom em s& st dung cdu trac CNN va thay thé

cac FC (Fully Connected) bang cac Convolution layer dé gitr thong tin khong gian.

LA

® By

30 b

Hinh 2. 5 Kich thuoc anh sau khi qua tich chdp

2.4.2. Thuat toan CNN :

nxmx3

Hinh 2. 6 Luoi anh RGB

Anh c6 kich thuc ma tran 3 kénh bao gom :

[Ar11 Qri2z - Qrim] Ag11 Agiz - Qgim

Arz21 Qr2z - Qrom Ag21  QAgz2 - Qgom
R: G:|"“ g g

[Arn1 Qrn2 -+ Qraml] agnl agnz agnm

[Ap11 Ap12z - Apim]

|21 Qp22 -+ Qp2m

B:

[Apn1 Apn2 -+ Apnm]

14
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M0 hinh dénh gia chi tiéu chat lwong san xudt soi

a. Lop tich chap Convolution layer :

Convolutional layer 1a 16p cbt 16i trong CNN, thuc hién cac phép tinh chinh. Cac

thanh phan quan trong gdm:

- Filter map: Ma tran chta tham s6 dung dé quét qua anh va trich xuat dic trung.

- Stride: Budc di chuyén cua filter trén anh.

- Padding: Gia trj (thuong 13 0) thém vao vién anh dé gitr nguyén kich thudc.

- Feature map: Két qua dau ra sau khi filter quét anh, thé hién dic trung da duoc
trich xuat.

Ma tran anh 6 x 6
2171224 | 71 | 206 | 248 | 219

Ma tran filter 3 x 3

213 [ 216 77 | 196 | 231 | 201 11ol -1
223 (234 |203| 75 | 243|226 * Tz
217 | 221 (174 | 75 [ 243|226 1ol -1

221 223|193 | 81 | 227|214
206 [ 213 | 179 77 | 244|220

Cac dac trwng sau tich chap

217+ [ 224w 71wy | 206 [ 248 [ 219
2134 | 216+ | 77<c1, | 196 | 231 | 201 302
22341 | 234% | 203+1) | 75 | 243 | 226
217 | 221 | 174 | 75 | 243 [ 226 | —
221 | 223 | 193 | 81 | 227|214
206 | 213 | 179 | 77 | 244 | 220

Hinh 2. 7 Phep nhan tich chap

Nhan tich chdp ma tran anh 3D véi 16p filter 3x3x3 dé trich xuat dic trung, ma tran
cua 16p filter cua 3 16p :

! ! ! 144 144 144 n nr n
11 Qi Qg3 a1 Qi Qg3 a1 Qi Qg3
! ! ! 144 144 r nr nr nr
a1 Az dzz a1 Ay 4z a1 Az dzz
! ! ! 144 144 144 nr n n
az1 dzp; dzz az; dzp da4szs az; dzp; dzz

Céc thong s6 trong 16p tich chap :

- Séfilter: k=1

- Kich thudc anh ddu vao: wx h=nxm
- Kich thuéc cua filter i:nxn=3x 3

- Puong vién Padding : p=1

- Budc nhay Stride : s =1

O day sir dung same padding (p=1) dé ma tran dau ra sau filter van bao toan kich
thudce va gilr thong tin bién anh. Con budce nhdy stride s =1 khong 1am gidm kich thudce

anh ¢ budc nay va dung MaxPool dé giam kich thudc anh.

15
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M0 hinh dénh gia chi tiéu chat lwong san xudt soi

0 0 0 0 0 0
0 Ay a2 [ T ]
0 8oy | A 84m 0
0 0
0 [ a0 &nm 0
—T [ 0 0 0 0 0

Hinh 2. 8 Luoi anh dwoc su dung 1 lop padding

Tién hanh nhan ting tham sé & ting 16p lai roi cong tat ca cac tham s6 lai dé dua ra

ma tran moi :

ai = 0. a;_l + 0. a:,lz + 0. a13 + 0. aél + ar1. aéz + ariz. aég + 0. aél + ani. aéz +

ar2. aég +0. a;_ll +0. a:,llz +0. a1'3 +0. aéll + dgll. aélz + dgl2. aé,?, +0. al3,1 + ag21. a1312

(2.1)

+agn. aly 40 all + 0.als + 0.al + 0.all + apir. @l + ap. abl + 0. all +

n n
ap21. A3y T ab22. A33

arn=0.a3,;+0.aj, +0.aj3 +an1. ay; +ar. Ay, + an3. a3 + ani. Ay + an. az,

+ ans. a3310. afi+ 0. af’y, + 0. afs + agii. ay + agio. ay, + agis.ays + agi.ag; + 22)
agn. a5, + ags. ags +0. af{+ 0.ayy + 0. a3 + agi. ay + avio. ayy + apiz.ays +

Aba1. all + Abon. all + Ab23. alll
31 32 33

all alz aen alm
az 1 a22 en azm
anl an2 anm

Ma tran mdi tao ra sau khi tich chap vai filter c6 kich thude dugce tinh theo cong thirc :

w;+2p—n hi+2p—n
#.Fl)x(#Jrl) (2.3)

w, xh =(
oo s s

b. Ham kich hoat :

Ham kich hoat ctia mot nat dinh nghia dau ra ciia nut d6 duoc cho boi mot dau vao
hay tap dau vao. Hiéu theo cach khéac, voi mot dau vao hay tap dau vao, ham kich hoat
s& cho ra dau ra cia mot niit bat ky nao do.

16
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M6 hinh dénh gid chi tiéu chét lrong san xudt soi

MHam sigmoid Mam Relu

1 max(0.x)
TIX) ™ pp——

Ham tanh Ham SiLy

tanh(x) SiLu(x) = x(——)

Hinh 2. 9 Mot s6 ham kich hoat
Trong dé tai lan, nhém em nay s dung ham SiLu va ham Softmax.

Ham SiLu gitp cai thién hiéu suat mo hinh nho tinh tron tru va khong don diéu, hd

trg dong chay gradient 6n dinh va kha nang hoc cac mau phi tuyén tinh phtc tap.

Ham Softmax dung dé€ tinh toan xac suat xay ra ciia mot su kién. tinh kha nang xuat

hién ctia mot class trong tong so tat ca cac class c¢o thé xuat hién.

Sau budc tich chap, ma tran két qua dugc dua qua ham kich hoat dé tang tinh phi

tuyén tinh. Cuoi cung, bias dugc cdng vao dé di¢u chinh két qua dau ra.

Ham SilLu va ham softmax :

SiLu (x) = x. (H%) (2.4)

Softmax(z) = %vc’rii =1,2,..,n (2.5)

j=1
c. Lép gop Pooling layer :

Pooling layer gitip giam kich thudc dit liéu va s tham sb trong mé hinh CNN. Co
hai loai pho bién 1a max pooling va average pooling. Max pooling 14y gi4 tri 1on nht
trong vung dit liéu, trong khi average pooling tinh gia tri trung binh. Ca hai déu giup
gidm tai cho mo hinh va tang hiéu qua xu ly.

Trong do, Max Pooling dugc dung phé bién hon, vi n6 gitr lai dac trung ndi bat nhat
bang cach chon gia tri 16n nhét trong mdi ving (thudng 2x2). Average Pooling it duoc
st dung hién nay.

17
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M0 hinh dénh gia chi tiéu chat lwong san xudt soi

Max Pooling Average Pooling
1|12 )|5]|6 3(2[7]6
3(417|8 3417\ 8
9 (10]13]|14 1|10| 15|14
11121516 1|12 | 15|16
2x2 2x2
L 4 v
4 |8 3 |57
12 | 16 11 | 1§

Hinh 2. 10 Lop gép MaxPooling

d. Minh hoa ciu triic mang hoc sau dwoc sir dung trong dé tai :

AR oo —
—_— c2F {11 GzF (2)
_ | =1 _‘_4“_" e
. ‘ “+—t— adaary N N
SR o SRR a® T r_ Lo
o CONCAT | o1 » DETECT
) (5} AR
£ 3 : - ; |
CONCAT caF CONCAT
2} [ ™ | @
T 2
L .
CaF

-! DETECY l
Hinh 2. 11 Minh hoa céu triic mang hoc sdu s dung trong dé tai

Anh dau vao c6 kich thudc 16n nén can dwa qua cac 16p tich chap (CONV) dé giam
kich thudc, gidam s tham so tinh toan, loai bo chi ti€t thira va lam no1 bat dac trung quan
trong. Tuy nhién, qua trinh nay cling lam gidm chat luong anh.

2.4.3. Ap dung vao tinh todn cu thé :

T nhitng 1y thuyét va céac cong thuc trén, nhém em thyc hién trich ma tran anh tu
hinh 2.3 dé tinh toan.

a. Convolution :

217 (224 | 71 [206| 248 | 219
213|216 | 77 | 196 | 231 | 201 I 1
22312341203 | 75 | 243 | 226 I 1
2171221 | 174 | 75 | 241 | 213 * I 1
22112231193 | 81 | 227 | 214
206 | 213 | 179 | 77 | 244 | 220
~ ~ 18
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M6 hinh dénh gid chi tiéu chét lrong san xudt soi

Céc tham sd : s =1, p=0,n=23. Ma tran d4u ra 6 kich thudc 4 x 4 vi

wi+2p—n 6+2.0—-3

1

hi+2p-n _ ,6+2.0-3
PR ) x (R ) = (2

Wo X ho = ( +1)x( +1)=4x4
ay =217.1+224.0+71.(-1) + 213.1 + 216.0 + 77.(-1) + 223.1 + 234.0 + 203.(-1) = 302

aiy =224.1 + 71.0 + 206.(-1) + 216.1 + 77.0 + 196.(-1) + 234.1 + 203.0 + 75.(-1) = 206

a3 =174.1+ ... + 244.(-1) = -166
a1 =75.1 + ... +220.(-1) = -414

Ma tran sau khi nhan tich chap véi 16p filter :

a11=302 | a;2=206 | a;3=-371 | a;1a=-169
a21=199 | a» =325 | ax3=-435 | a24a=-294
a3 =91 a3 =447 | az3=-141 | aza=-422
a41 =98 ap =424 | as3=-166 | axu=-414
b. Ham kich hoat SiLu :
. _ 1
SiLu (x)= X.(1+e_x)
V&1 bias = 0.1
SiLu (an) = a11.(=3) + b = 302.(—557) +0.1=302,1
SiLu (a12) = a12.(——=55) + b = 206.( —=555) + 0.1 =206,1

SiLu (as3) = -1,34.107°+ 0,1
SiLu (a41) = 0+ 0,1

Ma tran sau khi qua ham kich hoat SiLu :

a1 =302 [a2=206 |ai=0+0,1 al4=-6,8.107>+ 0,1
a1=199 |a»n=325 |ax3=0+0.1 ax=0+0.1
az1 =91 a3 =447 |ay=-8,2.10°+ 0,1 ax=0+0,1
as1 = 98 an=424 |ap=-1,34.107°+0,1 |au=0+0,1
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M6 hinh dénh gid chi tiéu chét lrong san xudt soi

c. Lop gop MaxPooling :

Str dung MaxPooling c¢6 kich thudc 2x2 :

302 206 0+ 01 -6,8.10772 + 0,1
MaxPooling 199 325 0+ 0.1 0+ 0.1

91 447 —-8,2.107°° + 0,1 0+ 01

98 424 -1,34.1077° + 0,1 0+ 01

325 0 + 0.1)

Ma trin sau 16p gop MaxPooling : (447 0 + 0.1

2.5. Xay dung ciu triic mé hinh hoc ciia dé tai :
% Kién tric md hinh c6 3 phan chinh :
- Backbone : 13 phan hoc sau c6 vai tro chinh 1a trich xuét nhiing dic trung cia
anh dau vao, giam kich thudc anh dé giam chi phi tinh toan.
- Neck : 1a phan két hop cac dic trung c6 duoc tir nhiéu 16p khac nhau cta phan
Backbone.
- Head : 12 phan du doan cac classes va bounding box ctia ddi twong, 1 dau ra cudi
cung duoc tao bdi mo hinh.
2.5.1. Y nghia ciia cdc khoi dwoc siv dung trong 3 phin chinh :
a. Khoi tich chap (Conv) :

Trich xuat cac dic trung quan trong ctia anh dé mo hinh dé mo hinh dé nhin va hiéu.

- Conv layer : 16p tich chap, bao gdm céc tham s :

Conv
e Budc nhay stride s
e Duong vién padding p Conv layer
e Kich thudc filter kernel k
e SO luong kénh filter f
- SiLu : Ham kich hoat, cong thtrc : SILU
SiLu(x) = X.(1+l_x) |
- MaxPooling (2 x 2) : Giam kich thudc anh di 2 lan. '
MaxPool

Hinh 2. 12 Khéi tich chdp
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b. Khéi C2f:

hxwxn,
\ ]
hxwx 1/2xn,
Split
|
hoxwx 1/2xn_
.
hxwx 1/2xn;
—— Bottleneck
hxwx 1/2xn,
o | hxwx12xn, | 5
-+ Concat -« | Bottleneck
A
Conv
n=15=1p=0

f= four

0

Hinh 2. 13 Khoi C2f

Giap mé hinh hoc tét cac dic trung nhd ghép nhiéu thong tin véi nhau, trich xut
thém cac thong tin gitp ting chiéu sau cac dic trung, c6 shorcut gitp lan truyén gradient

tot hon.

- Split : Chia 2 nhanh thanh 2 phan bang nhau cé s6 kénh di vao mdi nhanh bang
14 s6 kénh input dé giam tinh toan khi di qua khdi Bottleneck dé mé hinh nhe
hon, 1 phan sé& giit nguyén cac dic trung ban dau, 1 phan sé trich xuit su thém

cac dac trung

- Khédi Bottleneck :
' Bottleneck : Bottleneck
Shorteut = True Shortcut = False
' Co'nv
Conv n=38=1,p=1
[ n=38=1p=1
* Co'nv
Conv n=3,6%1,p=1
| n'-li.s‘:l‘p-“-l |
L ]
Hinh 2. 14 Khoi Bottleneck
21
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e 2 khéi Conv (k=3,s=1,p=1) bén trong khéi Bottleneck khi anh v&i cac dic
trung di qua s€ gilt nguyén kich thudc, hoc dac trung sau hon thong qua cac
tang Conv. Cac tang Conv trong khdi C2f chi trich ra cac dic trung ma vin
giit nguyén kich thudc anh nén khong can sir dung khdi MaxPooling (2x2).

e Shortcut true s€ gilr lai cac dic trung géc, mang hoc nhanh hon khi c6 thong
tin gbc ho trg, giup mo hinh lan truyén gradient tot hon khi mang hoc sau.

e Shorcut false, mé hinh s& hoc cac dic trung méi ma khong cé dit lidu gdc.

o Sb luong khdi Bottleneck (m) trong khdi C2f duoc xé4c dinh theo hé sb do sau
(d), trong YOLOvS8n thi hé s6 do sdu d = 0.33.

- V6im = 6.d, m6 hinh s& hoc thém cac dic trung nang cao (gidng nhu cac 16p
an & CNN).

Trong do :

e m : SO bottleneck bén trong C2f dé hoc cac dic trung sau hon
e d:Hésd do sau (Theo mo hinh YOLOVS thi hé s d6 sau d = 0.33).
e m=06xd=6.0.33 =2=>C6 2 bottleneck.
- Khéi Concat sé& két ndi cac thong tin lai voi nhau.
- Khéi Conv cubi cung s& diéu chinh sd kénh sau khi cac thong tin duoc gop lai ¢
concat vé€ sO kénh dau ra nhu mong muon.
c. Khoi Upsample :

80x80x256

|v Upsample
> -

40x40x256

Hinh 2. 15 Khoi Upsample

Khéi Upsample thyc hién tang kich thude dic trung dau vao, bang cach gip doi chiéu

cao va chiéu rong, khoi phuc thong tin va do phan giai cao dé mé hinh xr 1y chi tiét hon.

d. Khdi Concat :

Concat J

Hinh 2. 16 Khéi Concat

Khdi Concat két hop cac dic trung tir nhiéu tang theo chiéu kénh, ting cuong thong
tin, giir lai cic ddc trung cii va tron thong tin tir cac tang c6 do phan giai khac nhau.
22
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e. Khoi Detect :

Detect

| Conv | [ Conv | J nzfg‘i’:"p:, _ | Bbox
el Lo Lol . f =4 xreg_max o
j Conv | Lf Conv | N ”:3(:::‘;"”:1 Cis

| n=35=1p=1 n=3,s5=1p=1 f'“: 52 Loss

Hinh 2. 17 Khéi Detect

Céc tang Conv trong khoi Detect chi dé tinh chinh cac dic trung nhung khong 1am
thay d6i kich thudc anh nén khong can sir dung khdi MaxPooling (2x2).

- Nhanh 1 : Du doan Bounding Box.
e (Céac Conv (k=3,s=1,p=1) s& tiép tuc trich xuét dé tinh chinh céac dic trung
khong gian chinh xac hon dé du doan toa do.
e Khéi Conv (k=1,s=1,p=0,f=4.reg_max) dy doan bounding box (x,y,w.h).
= 4 1]a4 toa do left,top,right,bottom.
Trong d6 : Left 1a toa d canh trai bounding box trng xudng truc hoanh.
Top 1a toa do canh trén bounding box irng qua truc tung.
Right 14 toa do canh phai bounding box g xudng truc hoanh.

Bottom 1a toa do canh dudi bounding box rng qua truc tung.

= reg max la gia tri roi rac & mo hinh hoa toa do box (YOLOVS8n, reg_max
=4).

DAl loss dua ra tir m6 hinh cho thﬁy duoc dy doan toa do cia Bouding box, dfl_loss

cang thap thi mé hinh du doan cang chinh xac.

- Nhanh 2 : Du doan Classes.
e Cic Conv (k=3,s=1,p=1) s& tiép tuc trich xuat dé tinh chinh va 1am giau cac
dac trung dung cho phan 16p.
e Khéi Conv (k=1,s=1,p=0,f = n.) giam s6 kénh vé dung véi s6 16p can dy doan

(ne).
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Cls loss dua ra ttr mo hinh cho théy dugc dy doan phan loai ddi tuong, thudc 16i nao,

cls_loss cang thip thi mé hinh dy doan cang chinh xAc.

2.5.2. Cdu tric ting phén ciia dé tai :

a. Phan Backbone :

Cac khoi dugce str dung trong phan
640x640x3

Backbone :
Conv (1)
[ n=3.s=1.p=1 ] - Khéi tich chap (Conv).
320x320x32 - Khéi C2f.
[ Conv (2) ]
n=3,s=1,p=1

Phan Backbone 13 phan tich chip quan trong

160x160x64

[ 220

nhat trong cau tric.

Input dau vao 1a mot tam hinh — mot ludi ma
SxA0xi2n TN \ croe K+ n o
tran dai dién cho tirng gia tri sang to1 cua tung

[ Caf 6] ] 80xB0x128 A
shorteut = true, m = 6xd pixel mét- Khi anh qua layer dau tiél’l, hinh s
Sexa0¥128 dugc nén lai, m6 hinh s€ nhan dién ra nhitng dac
| ey | diém don gian truéc, dan dan téng hop nhing
—— [ dac diém d6 dé tao ra nhirng duong nét phic tap
FP) 1| doxsoxase hon. Sau khi di qua mot vai 16p nhu vy, tim

hortcut = true, m = 6xd)

hinh ban dau chuyén thanh mdt tap cac dac trung
40x40x256

[ Conv (5) ] ¢ nhiéu d6 phan ma mo hinh cé thé hoc, nhan
n=3s=1,p=1

dién va danh dau. Nho vay, mdi 1an ngudi dung
20x20x512

c2f (3) 1 | 20x20x512
[shortcut = true, m = 3xd|

gui anh 1€n s€ cho ra két qua mong mudn.

Hinh 2. 18 Phan Backbone

Vi anh dau vao kich thudce 12 640 x 640 x 3, xay dung 3 khéi tich chap (Conv (1),
(2), (3)) dé dua anh vé kich thudc 80 x 80 x 128. Khdi C2f (1) dat sau khdi Conv (3) dé
gitip mé hinh hoc su cac dic trung co ban tir cac khdi trén va duogc tong hop qua phan

Neck dua ra khdi Detect dé nhan céc 151 nho.

Tir khéi C2f (1) tiép tuc dua vao khéi Conv (4) dé trich xuat cac dic trung phuc tap
hon va thu nho kich thuéc anh con 40 x 40 x 256. Khéi C2f (2) dat sau khdi Conv (4)
dé giup mé hinh hoc sau cac dic trung phirc tap va dugc tong hop qua phan Neck dua
ra khoi Detect dé nhan cac 15i trung binh.
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Cudi cung, anh véi kich thude 40 x 40 x 256 qua khdi Conv (5) trich xuét cac dic
trung phire tap theo chiéu sau, kich thudc anh giam xudng 20 x 20 x 512. Khbi C2f (3)
dit sau khéi Conv (5) dé gitip méd hinh hoc céc dic trung theo chiéu siu va dugc tong

hop qua phan Neck dwa ra khéi Detect dé nhan cac 15i 16n.

b. Phan Neck :

C2f (5) Bl 80x80x128
horteut = false, m = 3xd|
80x80x128
{ Concat (2) ]
[ Conv (6) ]
80xB0x256 n=3,s=1,p=1
U le (2
[ D ( ) ] 40x40x128
40x40x256
80xB0x128
- C2f (4) ) 40x40x256 i ]
hortcut = false, m = 3xd] | Concatiy)
J Concat (1) ]
'l [ C2f (6) 40x40x256
shortcut = false, m = 3xd
40x40x256
e — 40x40x512
40x40x256
[ Upsample (1) ] [ Conv (7) ]
n=3.s=1p=1
20x20x512 XD
20x20x512 20x20x512 _{ Concat (4) ]

g C2f ) 20x20x512

ortcut = false, m = 3xd

Hinh 2. 19 Phdn Neck
Céc khéi duoc st dung trong phan Neck:

- Khéi tich chap (Conv).
- Khbi C2f.
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- Khéi Concat.
- Khéi Upsample.

Phéan Neck 1 phan tong hop céc dic trung theo nhiéu d6 phan giai khac nhau tir phan
Backbone.

O phéan Neck, anh tir khdi C2f (3) véi kich thude 20 x 20 x 512 duoc dua vao khéi
Upsample (1) dé phong to kich thudc khong gian 1én 2 1an cta dic trung anh dau ra,

khoi phuc thong tin va do phan giai cao dé mé hinh xtr 1y chi tiét hon.

Khéi Concat (1) tong hop théng tin nhan duoc tir khdi Upsample (1) va dic trung cia
khéi C2f (2) dua vao khoi C2f (4). Sau khi anh duoc két hop tai khdi Concat (1) thi rat
giau thong tin nhung chua dugc hoc tron 1an nhau nén s& dugc dua qua khéi C2f 4) dé

tién hanh hoc sau cac thong tin nay.

Khéi Upsample (2) nhan thong tin tir khdi C2f (4) dé phong to kich thudc khong gian
1én 2 1an cta dic trung anh dau ra, khoi phuc thong tin va do phéan giai cao dé mo hinh

xtr 1y chi tiét hon.

Khéi Concat (2) tong hop thong tin nhan duoc tir khoi Upsample (2) va dic trung cia
khéi C2f (1) dua vao khéi C2f (5). Sau khi anh duoc két hop tai khdi Concat (2) thi rat
giau thong tin nhung chua dugc hoc tron 1an nhau nén sé duoc dua qua khodi C2f (5) dé
tién hanh hoc sau cac thong tin nay. Pau ra khdi C2f (5) s& dua vao khdi Conv (6) va
dugc dua vao khéi Detect & phan Head.

Khdi Conv (6) dua anh vé kich thudc 40 x 40 x 128.

Khéi Concat (3) tong hop thong tin nhan dugc tir khdi Conv (6) va dic trung cta khéi
C2f (4) dua vao khbi C2f (6). Sau khi anh duogc két hop tai khdi Concat (3) thi rat gidu
thong tin nhung chua dugc hoc tron 14n nhau nén s& dugce dua qua khdi C2f (6) dé tién
hanh hoc siu cac thong tin nay. Pau ra khdi C2f (6) s& dua vao khdi Conv (7) va duoc

dua vao khoi Detect & phan Head.
Khéi Conv (7) dua anh vé kich thude 20 x 20 x 256.

Khéi Concat (4) tong hop thong tin nhan dugc tir khdi Conv (7) va dic trung ctia khoi
C2f (3) dua vao khbi C2f (7). Sau khi anh dugc két hop tai khdi Concat (4) thi rat giau
thong tin nhung chua duge hoc tron 1an nhau nén sé dugce dwa qua khdi C2f () dé tién
hanh hoc sau cac thong tin nay. Pau ra khdi C2f (7) dugc dua vao khoi Detect & phan
Head.
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¢. Phan Head :

HEAD

80x80x128 ‘*

" Detect
40x40x256 ‘

‘T Detect
20x20x512

4} Detect

Hinh 2. 20 Phan Head
Céc khéi duoc st dung trong phan Head :
- Khdi detect

Phan Head 14 noi thuc hién cac du doan cudi cung : gém du doan toa do bounding
box, ddi tuong va muc do tin ciy.

M3di khéi Detect s& nhan dién vat thé ¢ nhiéu kich thudc v6i khac ty 1¢ khong gian
khac nhau.

Khéi Detect (dau vao 80 x 80 x 128) s& phat hién cac vat thé nho nén can do phan
giai cao.

Khéi Detect (dau vao 40 x 40 x 256) s& phat hién cac vat thé trung binh vi khong can
d6 phan giai qué cao cuing nhu qua nhiéu thong tin dic trung.

Khéi Detect (dau vao 20 x 20 x 512) s& phat hién cac vat thé 16n nén can thong tin

dac trung nhi€u, khong can do phan giai cao.
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2.5.3. Céu triic mé hinh hudn luyén ciia dé tai :

BACKBONE NECK HEAD
! [TETR
\
[ mj.-\iu L"‘?"“F"P‘,,"Z'_!?_ - - e etk oA TR ‘{“ Detoct
T Dhean
| aurnet2e
S ]
n=3s=1 pet
{  Concat(z) |
120160064 L —Gw® )
— et ___n=3s=ip=t J
[ Couv_]n) e
n=3 g=1 p=1 - Up = (’z, |
", e - - s g o
i
——cati——) | p—
horcut = true_m = Bx ) I—W '——Concn_())—\\
} B ot = false m = 3ud| 1
[ Conv (&)
nalgst p=t X
—t— Coneat (1) ] e Aasavazse
“0xedx2se | C21 (%) | f—o.“n
; = = [ wamx m= sl =St
( el owman
shortoul = inue, m = & e aanane
| seasan Upsample (1) [ Come (7Y R
, oS - ! atie=)
[‘ _n=3s=1p=1 J
| M Ny
| mcamesua o
[2]) et 2 Concat (4)
= e, m = ud)
. . —
A 1 mans2 N
um = false_m = Jed| 1 —

Hinh 2. 21 Cdu triic mé hinh hudn luyén

Sau khi xdy dung tirng phan, nhom tién hanh két hop cac phan trén va dwa ra ciu tric

hoan chinh d& mé hinh hoc va nhan dién 1.
2.6. Mo hinh nhan dang vt thé (thuit toan) YOLOVS :

YOLOVS 13 mot thuat toan thi gidc mdy tinh dwogc sir dung dé phat hién ddi tuong,
duoc thiét ké dé phat hién ddi tuong trong thoi gian thyc va c6 thé xir 1y hinh anh trong
vai mili gidy.

+ Ly do lya chon YOLOVS :
- Do chinh xac cao.
- Téc do nhanh.
- D@ sir dung.
- Phu hop phat hién d6i tuong trong dé tai.
2.6.1. Tong quan vé YOLOVS :
a. Khai quat vé hé théng phat hién doi twong :
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Phat hién d6i twong 1a mot cong nghé may tinh lién quan dén thi gidc may tinh va xt
1y hinh anh nhdm phat hién cac trudng hop cua ddi twong ngit nghia ctia mot 16p nhat

dinh trong hinh anh va video k¥ thuét sé.

Phat hién d6i twong duoc coi 1a mot trong nhitng linh vuc quan trong nhét trong phat

trién ctia hoc sdu (Deep Learning) va xt Iy hinh anh.
b. Giéi thiéu vé YOLOVS :

Yolo 1a mdt mo6 hinh mang CNN cho viéc phat hién, nhan dang, phan loai dbi tuong.
Yolo duoc tao ra tir viéc két hop giita cac convolutional layers (Conv) va connected
layers. Trong dé cac convolutional layers s& trich xuat ra cac feature cta anh, con full-

connected layers (FC) s& du dodn ra xac suét do va toa do cua doi tuong.

Pau vao cua mé hinh 1a mot anh, mé hinh s€ nhan dang anh d6 c6 doi twong nao hay

khong, sau do6 s€ xac dinh toa do cua dbi tuong trong buc anh.

2.6.2. Cdc buwdc dé hudn luyén YOLOVS :

a. Chuan bi dir liéu huan luyén :

DPé huan luyén YOLOVS, can tap dir liéu gom hinh anh va chu thich (class va
bounding box). Viéc tao dir lidu tiiy chinh thudng ton nhiéu thoi gian, nhung hién nay
da c6 cac cong cu hd trg nhu Labellmg, RectLabel va Roboflow gitip gan nhan va xi 1y

dit liéu dé dang hon.
b. Cac Buédc Tao Dataset :

Thu thép dir liéu : Dau tién, can xac dinh van dé va loai dit lidu can thu thap, c6 thé

qua chup anh, tai tir internet hoac nguén khac.

Gin nhin cho dir liéu : Sau khi ta di thu thap dir liéu, tién hanh gan nhén dir liéu

béng cach chi thich vi tri va loai doi tuong trong anh, st dung cac cong cu ho tro.
c¢. Qua trinh huén luyén :

Viéc cai dat tham sb rat quan trong vi anh hudng truc tiép dén hiéu suat va do chinh

xac cia mo hinh. Cac tham s6 chinh gom:

- Batch size: S6 mau duoc dua vao mo hinh mdi lan lap, anh huong dén tdc do va
hiéu qua huén luyén.
- Learning rate: Tbc d6 cap nhat trong s0; qua 16n dé gay mat on dinh, qué nho cé
thé 1am cham qua trinh hoc.
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- Epochs: S 1an toan bo dit liéu dugc huin luyén qua mé hinh, giup mo hinh cai
thién dan d6 chinh xac.
2.7. Chuén bi dit liéu cho mé hinh ty hoc :

2.7.1. Cdc bwéc chudn bi dit liéu va tham sé6 cho mé hinh :

Hé théng trién khai co ché tu hoc theo thoi gian thuc, qué trinh hoc theo cac budc
nhu sau:

B1 : Upload tép zip co6 chua :

- Anh16i
- Nhan 16i dinh dang YoLo

- Tén 16i trong file Classes.txt
B2 : H¢ théng kiém tra dit liéu, tao file data.yaml, va hop nhat cac dataset cii.

B3 : Goi mdé hinh YOLOvS dugc huin luyén lai trén toan bQ tdp hop dir li¢u
(merged_dataset) v6i cac tham sd epochs = 50 , ingsz = 640.

B4 : Sau khi huan luyén, hé théng s& tao ra mé hinh (best.pt).

% Trong dé tai sé chuin bj dir liéu dé mé hinh tw hoc nhw sau :
- Chuan bi 4 file zip chira 4 dataset dé huan luyén.

- Giai doan dau tién s& dua 16i Tdch xo ngoai lai, c6 1an mdt soi chi nho dé hoc.

Hinh 2. 22 Léi tach xo ngoqi lai nhé

- Khi hoc xong s€ tién hanh test thir mo hinh tao ra béng cach dua dataset cudn sgi
¢6 14n soi chi mau nho va cudn soi ¢ 1an soi chi to va dai hon. M hinh test duogc
cho théiy nhén dién t6t nhitng 15i sgi chi mau nho con nhiing soi chi to va dai hon
thi khong nhan dién duoc.

- Tiép theo s& dua vao dataset cudn soi c6 lan chi mau to va dai hon dé hoc.
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Hinh 2. 23 Léi tach xo ngoai lai I6n

- Sau d6 s& ldy m6 hinh hoc xong dé tiép tuc test két qua. Két qua test duoc cho
thay khi bo nhiing soi chi mau l14n ngan hay dai bao nhiéu trén cudn s¢i thi mo
hinh van nhan dién t6t.

- Giai doan tiép theo s& dua 16i Sai thanh phan vao d&& md hinh hoc, trudc do ciing
s& test thir mo hinh ¢ nhan dién dugc 16i nay khong vi chua dugc hoc thi mé
hinh chua nhan dién duoc.

- Ciing twong ty nhu 18i Tdch xo ngoai lai thi s& dua 18i 1an mot chit thanh phan
khéc cua con soi vao dé mo hinh hoc va test thi nhan dién tét nhung khi dua 16i

1an thanh phﬁn nhiéu hon thi mé hinh van chua nhéan dién duge.

Hinh 2. 24 Léi sai thanh phdn nhé

- Tiép tuc dua 13i 13n nhiéu thanh phan hon vao dé hoc

Hinh 2. 25 Léi sai thanh phan 16n
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- MO hinh dua cubi cung sau khi dua tép zip cac 16i 1én dé hoc duogc test thi thiy
mo hinh ty hoc ting dan rat tot, nhan dién dugc ca 16i Sai thanh phan va 16i Tach
xo ngoai lai riéng biét khi dua ca hai 16i vao nhan dién.

2.7.2. Co ché hoc ting dan :

Bing 2 2 Co ché hoc tiang dan ciia mé hinh

Dic diém Mo ta
Muc tiéu M5 hinh hoc kién thirc méi ma khong mat kién thire cii
Céach trién khai Mai 1an upload dataset md&i, hé théng g0p toan b dir lidu cii

va md&i dé huan luyén lai

Loi ich Linh hoat cap nhat 16i moi
Phu hop voi thuc té
Han ché Néu dit liéu 16i cii qua it, mo6 hinh c6 thé s& quén 16i

2.7.3. Hiéu chinh mé hinh :

- St dung m6 hinh YOLOvV8n (nhe nhanh).

- Néu accuracy thap => ding YOLOvS8s hoic YOLOv8m.

- Tang epochs tir 50 1én 100 hodc hon néu c¢é nhiéu dir liéu.
2.8. Tong quan vé dién toan dam may (Cloud Computing) :
2.8.1. Khai ni¢m :

bién toan ddm may (Cloud Computing) 1a mé hinh dién todn cho phép nguoi dung
truy cép va str dung tai nguyén mady tinh (may chu, luu trit, phin mém...) thong qua
Internet. Thay vi phai dau tu phan cing riéng, doanh nghiép c6 thé st dung dich vu tir

nha cung cap cloud nhu AWS, Azure, Google Cloud.

2.8.2. Cic mé hinh trién khai Cloud :
a. Public Cloud :

Ha tang cloud duoc chia sé cong khai cho nhiéu t6 chtrc hodc ngudi dung qua Internet.
Do bén tht ba (nhu Amazon, Microsoft, Google) quan 1y va cung cap.

Nguoi dung chi can ding ky tai khoan, tra phi theo muc st dung (pay-as-you-go),
khong can dau tu phan cing.
b. Private Cloud :
Ha tﬁng duoc xay dung riéng bi¢t cho mdt td chic, khong chia sé véi bén ngoai.
Do doanh nghiép tu quan 1y hodc thué don vi chuyén trach trién khai va duy tri.
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c¢. Hybrid Cloud :
Két hop giira public cloud va private cloud.

Dt li€u nhay cam, quan trong luu trir trén private cloud; cac tac vu linh hoat nhu xu
1y 4nh, training Al thyc hién trén public cloud.

2.8.3. Ung dung Cloud vio hé thong ciia dé tdi :

Bang 2 3 Cac dich vu Cloud dwoc s dung trong dé tai

Dich vu AWS Vai tro trong dé | Chikc niing chi tiét

tai

- May chu 4o dugc st dung dé
trién khai backend

EC2 (Elastic Chay flask va xu ly N .
- EC2 nhén anh tir nguoi dung,

Compute Cloud) nhan dién anh e o
giai nén, goi mdé hinh YOLO

dé nhan dién o1

- Anh géc do nguoi dung tai 1én

) . PR dugc luu trong uploads, anh
S3 (Simple Storage | Luu trir anh goc va o .
da su ly luu vao results

Service) két qua anh o . L
- C6 thé luu trlr hang ngan anh
véi d6 bén bao mat cao
- Luu trit thong tin mdi 1an nhan
L . dién : Tén anh, loai 16i, thoi
Quan ly lich st , . e
DynamoDB gian xu ly, nguoi gui.

nhan dién anh . N L ox.
- Giup phan tich va truy xuat 161

theo thoi gian thuc

- Tao tai khoan truy cép riéng
biét cho ting thanh phan hé
IAM (Identity and | Quan Iy quyén truy thong
Access Management) | cap va cac dich vu - Gan quyén cu thé tor S3,
DynamoDB cho EC2 dé ngin
chan quyén truy cép trai phép
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2.9. Cac nén tang, phin mém dwoc sit dung cho hé thong :

Véi cau truc va nguyén 1y hoat dong da trinh bay ¢ cac muc trén, nhém s& dé xuat
cac nén tang, phan mém va mot s thu vién nhu sau dé ti€én thanh thuc hién dé tai lan

nay :

2.9.1. Ngon ngit lap trinh Python :
< Ung dung cho dé tai :

Trong dé tai 1an nay, ngdn ngir l4p trinh chinh duoc sir dung 13 python, dung dé xay
dung va huan luyén mo hinh AI (YOLOVS), xdy dung websever va két ndi trién khai
trén hé thong cloud (AWS).

2.9.2. Ngon ngiwrlap trinh HTML :
< Ung dung cho dé tai :
- HTML duoc dung dé tao giao dién frontend cho ngudi ding trén websever.
- Cung cép giao dién dé cac cong ty giri data, nguoi dung guri anh, nhan két qua va
tai két qua vé.
2.9.3. Phéan mém Pycharm :
< Ung dung cho dé tai :

Phan mém pycharm lam méi truong dé 1ap trinh ngén ngit python, tich hop quan
Iy moéi trudng do (virtualenv), cai dat thu vién, ty dong hoan thanh ma Iénh, phat trién
web voi flask va tich hop véi cloud va dé test anh nhan dién va flask api trudc khi dua

[én cloud.

2.9.4. Google Colab :
< Ung dung cho dé tai :

Dé huan luyén md hinh YOLOVS thi phai can cau hinh may c¢6 GPU kha cao nén
google colab c6 vai trd quan trong trong viéc huin luyén va tiét kiém thoi gian nhd co
GPU 40 manh.

2.9.5. Google Drive :
< Ung dung cho dé tai:

Google Drive duoc ding dén vi Google Colab dugc str dung mién phi nén ctr mdi 24
tiéng s& reset dir liéu va bi mat hét dir liéu da huan luyén, vay nén sir dung Google Drive
1a dé lién két véi Google Colab dé dir liéu duoc uploads 1én tir cdc cong ty va mo hinh
dugc tao ra mdi 1an huan luyén s& luu trit vao trong Google Drive nén ctr mdi lan Google

Colab reset thi dir liéu s& khong bi mat.
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2.9.6. Ngrok :
< Ung dung cho dé tai :

Khi flask API dé tao ra duong link cho cac cong ty giri data, dudng link nay sé 1a
localhost. Ngrok dugc dua vao dé chuyén d6i dudng link localhost nay sang link Public

dé co thé truy cap duoc ¢ bat cir dau.

2.9.7. Cloud AWS :
< Ung dung cho deé tai :
- AWS(Amazon Web Sever) c6 vai trd 1am nén tang cloud chinh dé trién khai hé
thong phat hién 16i soi, luu trit dit liéu va phuc vu cho ngudi dung tir xa.
- (Co6 bao mat va truy cap an toan thong qua IAM va khoa truy cap.
- Cho phép ngudi dung, doanh nghiép hoic cac ddi tac giri anh 16i soi 1én va nhan

két qua nhanh chéng.
Céc dich vu dugc st dung trong AWS :

- EC2: May chu chay backend flask 24/7.
- S3: Luu trit 4nh gdc va anh két qua sau xir 1y.
- DynamoDB : Luu lich st xir Iy va thong tin nguoi dung .
- TIAM : Pé cap quyén tir S3 va DynamoDB cho EC2.
2.9.8. Phin mém Termius :
< Ung dung cho deé tai :
- Trong d& tai nay, Termius dong vai trd quan trong trong viéc diéu khién va giam
sat may chu trién khai hé théng nhan dién 16i soi.
- Termius két néi SSH t6i AWS EC2: Pang nhap vao may chu EC2 mét cach dé
dang, an toan.
- Chay va kiém tra Flask API: Str dung Termius dé diéu khién server, chay tng
dung Flask va kiém tra hoat dong cua API.
2.10. Két luan chwong :

O chuong 2, nhém em d x4y dung xong mé hinh dé chan doan k§ thuat cho cac nha
may cong nghiép soi. Nhém di dua ra cau tric, nguyén 1y hoat dong va cac phan mém
can thiét dé tién hanh xay dung mo hinh, néu ra dugc cac loi ich khi str dung ph?ln mém
d6 dé ap dung cho dé tai. Tuy nhién viéc st dung cac phan mém nay van con nhiéu han

ché. Nhom di 1én cac phuong an khic phuc dé hé théng duoc hoat dong tdi wru nhat.

Chuong 3 nhom sé& di sau vao thiét ké cu thé, ting budc 1am trong tam cho d6i tuong
chinh cta dé tai 1an nay.
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CHUONG 3 : THIET KE CU THE CHO MO HINH PANH GIA CHI
TIEU CHAT LUQNG SAN XUAT SOI

3.1. Nhiém vu trong tam :

Nhu giai phap da dua ra & chuong 1 va mo6 hinh xay dung & chuong 2 thi & chuong
nay, nhom s€ tap trung di sau vao trong tdm cach mo hinh ty hoc, xur 1y anh, tirng budc

1am va thiét ké cu thé ddi tuong :

- Phén tich cach hoc va cac phuong trinh to4dn hoc trong tdm ctia mo6 hinh :
- Xay dyng va thiét ké phan mém ctia mé hinh :
e Xay dung websever dé nguoi ding truy cap.
e Thiét ké giao dién frontend dé gui dataset va anh nhan dién va tai anh nhan
dién vé.
e Lap trinh cho md hinh c6 kha ning hoc ting dan.
e Xay dung cloud va tao cac dich vu can thiét dé nhan dién va luu lich su.
e Tbi uvu chi phi cac dich vu dugc st dung trén cloud.
3.2. Phan tich cach hoc ciia mé hinh nhan dién YOLO :
3.2.1. Phdn tich cach hoc :

Hinh 3. 1 Anh cudn soi 16i thuc té

Anh dua vao dugc resize theo kich thudc 640x640, anh RGB nén ¢6 3 16p kénh mau
nén anh sé& c6 kich thuée 3D 640x640x3 va dua vao md hinh dé hoc.

Moi burc anh 1a mot ma trdn ma trong do cac di€m anh la tham s6 ctia ma trén.
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O hinh 3.1 , phong nén bao quanh con sgi c6 mau trang, theo khong gian mau RGB
thi cc diém anh tai ving ndy & ca 3 kénh 1a R: 255,G: 255,B: 255. Cac diém anh trén
con sgi 6 3 kénh dao dong trong khoang tir [200;253]. Gia tri diém anh & ca 3 kénh tai
161 cua con soi dao dong trong khoang tir 15 dén 170. L5i trén con soi 1a 1 soi chi do,
gi4 tr diém anh tai diém nay 1a R : [220;255], G,B : [10;200].

Duéi day trich mot vai diém anh & kénh mau do (R) dugc 1ay tir hinh 3.1

ol f o] iR, e ——— s

255 255|255 255/255/255 |
(255 255|255 | 255 255 zss»
(255 255255 255285 255
+ ——i ’ | -

ws m ns muoe 197) |
200/ m 211 zon 201 199{
204 m 212 210 209 211\
213 ?16 215 213 ;1& zh
{218] 217 216 2|7lz17 215
218| 21a 220 zzmzo 211

\
———r - —
1255 255 255 255 258,255 \
' {]

255 255 [255) zss 255! zss
zss 255 255 255,255 zss
640x640x3

Hinh 3. 2 Lwoi anh tw hinh 3.1

3.2.1.1. Phan Backbone :

320x320x32 160x160x64 BOxB0x128
o | Conv (1) } J Conv (2) J Conv (3) ) J ca2f (1)
' n=3s=1p=1 n=3s=1p=1 \ n=3s=1p=1 "lshortcut = true, m = 6xd
HOxBOX128
20x20x512 A0x40x256 A0x40x256 |
c2f (3) L Conv (5) | caf (2) L Conv (4)
shortcut = true, m = 3xd! n=3.8=1p=1 shortcut = true, m = 6xd/ ‘ n=35=1p=1
Hinh 3. 3 Phan Backbone
a. Lop Conv (1):
Céc thong s6 & 16p tich chap dau tién :
- Sofilter: k=32
- Kich thudc anh dau vao : w x h x ne= 640 x 640 x 3
- Kich thudc cua filter :nxnxne =3x3x3
- Padding va Stride : p=1, s =1
Kich thudc ma trdn méi duoc tao ra sau khi qua 16p tich chap dau tién :
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[w+2p—n n 1] X [h+2p—n n 1] k= [w + 1] X [&12'1_3 + 1] x 32

N N

wi’ X hi” x k=640 x 640 x 32 (3.1)

Sau d6 ma tran anh s€ dugc dua vao ham kich hoat SiLu.
Sau khi qua 16p MaxPooling, kich thudc anh dau ra ¢ 16p 1 sé 1a :
wi X h1 x k=320x 320 x 32

Hinh 3. 4 Mot s6 ddc trung trong 32 I6p

b. Lop Conv (2) :
Céc thong s6 & 16p tich chap thi 2
- Sé filter : k = 64
- Kich thudc anh dau vao : wi x hi X ner = 320 x 320 x 32

- Kich thu6éc cuafilteri:nxnxne =3x3x32

- Padding va Stride : p=1, s =1

Kich thudc ma tran moéi dugc tao ra sau khi qua 16p tich chap thu 2 :

[w1+2p—n n 1] X [h1+2p—n + 1] xk= [w + 1] X [w + 1] X 64

N N

w2’ x hy” x k=320 x 320 x 64 (3.2)

Sau d6 ma tran anh sé tiép tuc duoc dua vao ham kich hoat Silu.
Sau khi qua 16p MaxPooling, kich thudc anh dau ra ¢ 16p 2 s& 1a :
w2 x hy xk=160x 160 x 64
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Hinh 3. 5 Mét sé ddc trung trong 64 16p

c. Lop Conv (3):
Céc thong sb ¢ 16p tich chap thir 3 :

- Séfilter : k=128
- Kich thuéc anh dau vao : w2 x ha X ne2 = 160 x 160 x 64
- Kich thu6éc cuafilter:nxnxneo =3x3x 64

- Padding va Stride : p=1,s =1

Kich thudc ma tran méi dugce tao ra sau khi qua 16p tich chap tha 3 :

[w2+2p—n n 1] X [h2+2p—n + 1] xk= [&121_3 + 1] X [lel_s + 1] x 128

N S

w3’ xh3’xk=160x 160 x 128
Sau d6 ma tran anh s¢€ tiép tuc dugc dua vao ham kich hoat Silu.

Sau khi qua 16p MaxPooling, kich thudc anh dau ra s& 13 :

w3 X hsxk=80x80x 128

Hinh 3. 6 Mot s6 dic trung trong 128 16p
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d. Lép C2f(1):

Sau khi qua khdi Split, mdi nhanh Bottleneck 1 va Concat déu nhan mot ntra dic
trumg c6 kich thuge 1a : w X hs X 2nes = 80 x 80 x 64

Bottleneck 1 :

Céc ma tran filter c6 kich thudc 3 x 3 x 64 ¢6 cac trong sb 12 4n 1an luot 12 wi1, wia,..

s& dugc tinh chinh mdi 1an mo hinh hoc dé 1am giam loss dwa trén sb epochs dua ra.
Céc thong sb ¢ Bottleneck 1 :

- SO filter : k = 64

- Kich thuéc anh ddu vao : s x hs x ~ne= 80 x 80 x 64

- Kich thudce cua filter : n x n x %nc3 =3x3x64

- Padding va Stride : p=1,s =1

Kich thudc ma tran méi dugc tao ra sau khi qua 16p Bottleneck 1 :

[w3+jp—n + 1] « [h3+ip—n + 1] k= [80+21.1—3 + 1] « [80+21.1—3 + 1] « 64

w3’ x h3’ x k=80 x 80 x 64 (3.4)
Bottleneck 2 : Qua trinh tinh todn twong tu Bottleneck 1

Pau ra cac khoi Bottleneck s& duge dua vao khdi Concat.
Kich thudc anh sau khi qua khéi Concat : s X hs X 2 nes = 80 x 80 x 192

Céc thong s6 ¢ Conv cudi cung :
- Sofilter : k =128
- Kich thuéc anh dau vao : ws X hs X “ne= 80 x 80 x 192
- Kich thudce cua filter : n x n x %nc3 =1x1x192
- Padding va Stride : p=10, s =1

Kich thudc ma tran méi dugc tao ra sau khi qua Conv cudi cung :

[w3+2p—n + 1] X [h3+2p—n + 1] x k= [80+2.0—1 + 1] X [80+2.0—1 + 1] x 128
S 1
w4 X ha x k=80x 80 x 128 (3.5)
e. Lop Conv (4):
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Céc thong sb & 16p tich chap thir 4

S filter : k = 256

- Kich thudc anh dau vao : wa x hs X nes = 80 x 80 x 128

- Kichthuéc cuafilter:nxnxneg =3x3x 128

- Padding va Stride : p=1, s =1

Kich thudc ma tran méi dugce tao ra sau khi qua 16p tich chép tha 4 :

[W4+:p—n + 1] X [h4+ip—n + 1] x k= [80+21.1—3 + 1] X [80+21.1—3 + 1] X 256

ws’ x hs” x k=80 x 80 x 256 (3.6)
Sau d6 ma tran anh s¢€ tiép tuc dugc dua vao ham kich hoat Silu.

Sau khi qua 16p MaxPooling, kich thudc anh dau ra s& 13 :

ws X hs x k=40 x 40 x 256

Hinh 3. 7 Mot s6 ddc trung trong 256 16p

f. Lép C2f(2):

Sau khi qua khdi Split, mdi nhanh Bottleneck 1 va Concat déu nhan mdt nira dic

trung co6 kich thude 1a : ws x hs x %n05 =40x40x 128

Bottleneck 1 :

Céac ma tran filter ¢ kich thudc 3 x 3 x 128 ¢6 cac trong s6 14 an 1an luot 13 w11, wia,..

s€ dugc tinh chinh moi 1an md hinh hoc dé l1am giam loss dua trén so epochs dua ra.

Céc thong s6 & Bottleneck 1 :
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- Sé filter : k = 128
- Kich thudc anh dau vao : ws X hs X Znes= 40 x 40 x 128
- Kich thudce cua filter : n x n x %ncs =3x3x128
- Padding va Stride : p=1, s =1
Kich thudc ma tran méi dugc tao ra sau khi qua 16p Bottleneck 1 :

h5+2p—mn
s

we” X he’ x k=40 x40 x 128 3.7)
Bottleneck 2 : Qua trinh tinh toan tuong tu Bottleneck 1

40+2.1-3
1

40+2.1-3

[w5+2p—n

+ 1 x| + 1| xk=| + 1] x| + 1| x 128

Pau ra cac khoi Bottleneck s& duge dua vao khdi Concat.
Kich thudc anh sau khi qua khéi Concat : we’ X he’” x % nes =40 x 40 x 384

Céc thong s6 ¢ Conv cudi cung :
- SO filter : k =256
- Kich thuée anh dau vao : we’ x he’ x 2 nes = 40 x 40 x 384
- Kich thuéc cua filter : n x n x %ncs =1x1x384
- Padding va Stride : p=10, s =1

Kich thudc ma tran méi dugc tao ra sau khi qua Conv cudi cung :

[W6,+Szp_n + 1] X [h6l+52p—n n 1] k= [40+21.0—1 n 1] % [40+21.0—1 n 1] X 256

we X he x k=40 x40 x 256 (3.8)
g. Lop Conv (5):

Céc thong sb & 16p tich chap tha 5 :
- Sdfilter : k=512
- Kich thudc anh dau vao : we x hs X nes = 40 x 40 x 256

- Kich thudc cua filter :nxnxne =3 x 3 x256
- Padding va Stride : p=1, s =1

Kich thudc ma trdn méi dugc tao ra sau khi qua 16p tich chép thu 5 :

[w6+:p—n n 1] X [h6+ip—n n 1] <k = [4-0+21.1—3 n 1] X [40+21.1—3 n 1] X512

w7 xh7”’ xk=40x40x 512 (3.9)
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Sau d6 ma tran anh sé tiép tuc dugc dua vao ham kich hoat Silu.
Sau khi qua 16p MaxPooling, kich thudc anh dau ra s& I :

w7Xxhyxk=20x20x 512

Hinh 3. 8 M{t s6 ddic trung trong 512 16p

h. Lép C2f(3):

Sau khi qua khdi Split, mdi nhanh Bottleneck va Concat déu nhan mot nira dac
trung c6 kich thudc 13 : w7 x hy x %na =20x 20 x 256

Bottleneck 1 :

Céac ma tran filter c6 kich thudce 3 x 3 x 256 ¢6 cac trong s6 14 4n 1an luot 12 wii, wia,..

s& duoc tinh chinh mdi 1an mé hinh hoc dé 1am giam loss dua trén sé epochs dua ra.
Céc thong s ¢ Bottleneck 1 :

- Sb filter : k =256

- Kich thuéc anh du vao : w7 x hy x %nw: 40 x 40 x 256
- Kich thu6c cua filter : n x n x %na =3x3x256
- Padding va Stride : p=1,s =1

Kich thudc ma tran mdéi dugc tao ra sau khi qua 16p Bottleneck 1 :

[w7+:p—n N 1] X [h7+2p—n N 1] <k = [20+2.1—3 N 1] < [20+2.1—3 N 1] X 256

N 1 1

43
Sinh vién thyc hién : Lé Ptrc Thinh Huéng dan : TS Nguyén Hoang Mai
Pham Lé Quang Huy



M0 hinh dénh gia chi tiéu chat lwong san xudt soi

wg’ X hg’ x k=20x 20 x 256 (3.10)
Bottleneck 2 : Qua trinh tinh toan tuong tu Bottleneck 1

PAu ra cic khoi Bottleneck s& duge dua vao khoi Concat.
Kich thudc anh sau khi qua khdi Concat : ws’ x hs’ x % ne7 =20 x 20 x 768

Cac thong s6 ¢ Conv cudi cung :

- S filter : k=512

- Kich thuéc anh ddu vao : ws’ x hs’ x g ner =20 x 20 x 768

- Kich thu6c cua filter : n x n x %na =1x1x768

- Padding va Stride : p=0, s =1

Kich thudc ma tran méi dugc tao ra sau khi qua Conv cudi cung :

[W7+:p—n + 1] X [h7+ip—n + 1] x k= [20+21.0—1 + 1] X [20+21.0—1 + 1] X 512

ws X hg xk=20x20x 512 (3.11)
3.2.1.2. Phdn Neck :
Alasdaing a1
\
40xAlas 12 ! ELITR PR
20230x312 .
‘ 24 cH 8
< Upsample(t) |  Comeat(t) |, S'Ris) meng—  Upssmple |—  Comest@ < CRO
Andaaze 10esta12e
a5 a5 Ao i a2 :
CHY Conv (1) ( 26} ‘ T
shortcut = taise. m = Jud s § nedssip=t [ lhotut=tois medaa | COPME) T megemiger

¥
1
| 2020a802

Hinh 3. 9 Phan Neck
a. Khoi Upsample (1) :
Pau vao khdi Upsample (1) nhan gié tri dau vao tir khéi C2f (3).
Kich thudc anh dau ra sau khi qua khbi Upsample :

woXxhoxk=40x40x 512
b. Khéi Concat 1):

Khéi Concat (1) nay s& tong hop thong tin dic trung cta khdi C2f (2) va C2f(3).
Kich thuéc ma tran sau khi qua khoi Concat (1) :
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wio X hio x k = (w9 x ho x 512) + (ws X hs x 256) = 40 x 40 x 768 (3.12)
c. Khéi C2f(4):

Sau khi qua khéi Split,mi nhanh Bottleneck va Concat déu nhan mot ntra dic trung

¢6 kich thude 13 : wio x hio X gnclo =40 x 40 x 384

Bottleneck :

Céc ma tran filter c6 kich thude 3 x 3 x 384 ¢6 céc trong s6 12 an 1an luot 1a wii, wiz

s& dugc tinh chinh mdi 1an mo hinh hoc dé 1am giam loss dwa trén sb epochs dua ra.
Céc thong sb ¢ Bottleneck

- S6 filter : k =384

- Kich thu6c anh dau vao : wio x hio x %nclo =40 x40 x 384
- Kich thudce cua filter : n x n x %nclo =3x3x384

- Padding va Stride : p=1,s =1

Kich thudc ma tran méi dugc tao ra sau khi qua 16p Bottleneck :

[w10+52p—n n 1] X [h10+52p—n n 1] k= [40+21.1—3 n 1] X [4o+21.1—3 n 1] x 384

wir’ X hi1’ x k=40 x 40 x 384 (3.13)

Pau ra khoi Bottleneck s& duoc dua vao khdi Concat.
Kich thudc anh sau khi qua khdi Concat : wi1” X hi1” X neio = 40 x 40 x 768
Céc thong s6 ¢ Conv cudi cung :

- Sb filter : k =256
- Kich thuéc anh dau vao : wii’ x hi1’ X neio = 40 x 40 x 768
- Kichthudéccuafilter:nxnxneio =1x1x768

- Padding va Stride : p=10, s =1
Kich thudc ma trdn méi duoc tao ra sau khi qua Conv cudi cing :

40+2.0-1 40+2.0-1

1

[w11/+2p—n

n 1] X [h111+2p—n

+ 1| xk=| + 1 x| + 1| x 256

wit X hi1 x k=40 x40 x 256 (3.14)
d. Khoi Upsample (2) :

Pau vao khdi Upsample (1) nhan gié tri dau vao tir khbi C2f (4).
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Kich thudc anh ddu ra sau khi qua khdi Upsample :

wi2 X hip x k=80 x 80 x 256
e. Khdi Concat 2):

Khéi Concat (2) ndy s& tong hop thong tin dic trung cta khbi C2f (1) va C2f(4).
Kich thudc ma trin sau khi qua khdi Concat (2) :

wisz X hi3 xk = (w12 X h12 X 256) + (w4 x hs x 128) = 80 x 80 x 384 (3.15)
f. Khéi C2f(5):

Sau khi qua khdi Split, mdi nhanh Bottleneck va Concat déu nhan mot nira dic
trung co kich thude 1a : wiz x hiz x %ncn =80x 80 x 192
Bottleneck :

Céc ma tran filter c6 kich thudc 3 x 3 x 192 ¢ céc trong s6 13 4n 1an luot 12 w11, wia,..

s& dugc tinh chinh mdi 1an mo hinh hoc dé 1am giam loss dwa trén s6 epochs dua ra.
Céc thong sb & Bottleneck :

- Sdfilter : k=192

- Kich thudc anh diu vao : wis x his x %nclg —80x 80 x 192
- Kich thu6c cua filter : n x n x %ncm =3x3x192
- Padding va Stride : p=1,s =1

Kich thudc ma tran méi dugc tao ra sau khi qua 16p Bottleneck :

[W10+2p—n n 1] < [h10+52p—n + 1] wk = [80+2.1—3 + 1] X [80+2.1—3 N 1] X 192

S 1 1

wis’ X hia’ x k=80 x 80 x 192 (3.16)

Dau ra khéi Bottleneck s& duoc dua vao khdi Concat.
Kich thudc anh sau khi qua khdi Concat : wia’ X hi4” X neis = 80 x 80 x 384
Céc thong s6 ¢ Conv cudi cung :

- So filter : k = 128

- Kich thuéc anh dau vao : wis’ X his’> X neis = 80 x 80 x 384
- Kich thuéc cia filter :nxnxncio =1 x 1 x 384

- Padding va Stride : p=0, s =1

46
Sinh vién thyc hién : Lé Ptrc Thinh Huéng dan : TS Nguyén Hoang Mai
Pham Lé Quang Huy



M6 hinh dénh gid chi tiéu chét lrong san xudt soi

Kich thudc ma tran méi duogc tao ra sau khi qua Conv cudi cung :

[W14-I-|;2p—n + 1] X |:h14l-|;2p—n + 1] x k= [80+21.0—1 + 1] X [80+21.0—1 + 1] X 128

wis X his x k=80x 80 x 128 (3.17)
Pau ra khéi C2f (5) s& dua vao khéi Conv (6) va dugc dua vao khdi Detect & phan
Head.

g. Khoi Conv (6) :
Céc thong sb & 16p tich chap tha 6 :

- Sofilter: k=128
- Kich thudc anh ddu vao : wis x his X neis = 80 x 80 x 128
- Kichthudc cua filter :nxnxneig =3x3x 128

- Padding va Stride : p=1,s =1

Kich thudc ma tran mé1 dugc tao ra sau khi qua 16p tich chap thu 6 :

[W14-+52p—n + 1] X [h14+52p—n + 1] xk= [40+21.1—3 + 1] X [40+21.1—3 + 1] X512

wis’ X his” xk=40x40x 512 (3.18)

Sau d6 ma tran anh s€ tiép tuc duogc dua vao ham kich hoat Silu.
Tiép theo anh s& duoc cho qua 16p MaxPooling giam kich thudc anh.
Kich thudc ma tran sau khi qua khdi Conv (6) :
wisX hisxk=40x40x 128
h. Khéi Concat (3) :
Khéi Concat (3) ndy s& téng hop thong tin dic trung cta khbi C2f (4) va C2f(5).
Kich thudc ma tran sau khi qua khdi Concat (3) :

wis X hig x k = (w15 X his x 128) + (w11 X h11 x 256) =40 x 40 x 384 (3.19)
i. Khoéi C2f (6) :

Sau khi qua khdi Split, mdi nhanh Bottleneck va Concat déu nhan mot nira dic

trung c6 kich thudc 1a : wis x hig x §n016 =40x40x 192

Bottleneck :
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Céc ma tran filter c¢6 kich thudc 3 x 3 x 192 c6 céc trong s6 13 4n 1an luot 12 w11, wia,..

s& duge tinh chinh mdi 14n mé hinh hoc dé 1am giam loss dua trén ) epochs dua ra.
Céc thong sb ¢ Bottleneck :

S6 filter : k = 192

- Kich thudc anh dau vao : wis x hig X %ncm =40x40x 192

- Kich thudc cua filter : nxn x incm =3x3x192
- Padding va Stride : p=1, s =1

Kich thudc ma tran méi duogc tao ra sau khi qua 16p Bottleneck :

[W16:2p—n + 1] X [h16+52p—n + 1] x k= [40+21.1—3 + 1] X [40+21.1—3 + 1] x 192

w17’ x h17” xk=40x40x 192 (3.20)

Pau ra khoi Bottleneck s& duoc dua vao khdi Concat.
Kich thudc anh sau khi qua khdi Concat : w17’ X h17’ X neis = 40 x 40 x 384

Céc thong s6 ¢ Conv cudi cung :

Sé filter : k = 256

- Kich thuée anh dau vao : wi7’ x hi7” X neis = 40 x 40 x 384
- Kich thuéc cua filter i:nxnxncis =1 x 1 x 384

- Padding va Stride : p=0, s =1

Kich thudc ma tran méi dugc tao ra sau khi qua Conv cudi cung :

[w17l+2p—n + 1] X [h17l-i;2p—n + 1] x k= [40+2.0—1 + 1] X [40+2.0—1 + 1] X 256

S 1 1

wi4 X hia x k=40 x40 x 256 (3.21)
Dau ra khdi C2f (6) s& dua vao khéi Conv (7) va dugc dua vao khdi Detect ¢ phan
Head.

j- Khdi Conv (7) :

Céc thong sb & 16p tich chap tht 6 :

S6 filter : k = 128

- Kich thuéc anh dau vao : wi7 x h17x nei7 = 80 x 80 x 128
- Kich thuéc cua filter :nxnxne;7 =3 x3x 128

- Padding va Stride : p=1, s =1
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Kich thudc ma tran moéi dugc tao ra sau khi qua 16p tich chap thu 7 :

[W17+52p—n n 1] X7[h17+52p—n N 1] k= [40+21.1—3 N 1] < [40+21.1—3 N 1] X 512

wig’ x hig” xk=40x40x 512 (3.22)

Sau d6 ma tran anh sé tiép tuc duoc dua vao ham kich hoat Silu.
Tiép theo anh s& duoc cho qua 16p MaxPooling giam kich thudc anh.
Kich thudc ma tran sau khi qua khdi Conv (7) :
wigX hig x k=20x 20 x 256
k. Khéi Concat “):
Khéi Concat (4) ndy sé tong hop thong tin dic trung cta khbi C2f (3) va C2f(6).
Kich thudc ma tran sau khi qua khoi Concat (4) :

wi9 X hig x k = (wig x hig x 256) + (ws x hg x 512) =40 x 40 x 768 (3.23)
. Khéi C2f(7):

Sau khi qua khoi Split, méi nhanh Bottleneck va Concat déu nhan mot nira dic
trung c6 kich thudc 1a : wio x hio x gnclg =20x 20 x 384
Bottleneck :

Céc ma tran filter ¢6 kich thudc 3 x 3 x 384 c6 cac trong s6 13 an 1an luot 12 w11, wia,..

s& duoc tinh chinh mdi 1an mé hinh hoc dé lam giam loss dua trén s6 epochs dua ra.
Céc thong sb ¢ Bottleneck

- Sé filter : k = 384

- Kich thuéc anh dau vao : wis X hio X Zneio =20 x 20 x 384
- Kich thudce cua filter : n x n x %ncw =3x3x384

- Padding va Stride : p=1, s =1

Kich thudc ma tran méi dugc tao ra sau khi qua 16p Bottleneck :

[w19+2p—n + 1] < [h19+52p—n + 1] «k = [20+21.1—3 + 1] < [20+21.1—3 N 1] X 384

N

w20’ X h2o” x k=20x 20 x 384 (3.24)
Pau ra khoi Bottleneck s& duoc dua vao khdi Concat.
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Cac thong s6 & Conv cudi cung :

Kich thudc ma tran méi duogc tao ra sau khi qua Conv cudi cung :

S6 filter : k =512
Kich thudc anh dau vao : w20’ x hao” X neio= 20 x 20 x 768
Kich thudc cua filter :nxnxneio =1x1x 768

Padding va Stride : p=0, s =1

[wZOI:Zp—n + 1] < [hZO'-I;Zp—n n 1] Xk = [w + 1] X [&1'0_1 + 1] x 512

w20 X haoxk=20x20x 512

Pau ra khéi C2f (7) s& duoc dua vao khoi Detect & phan Head.

3.2.1.3.

Phédn Head :
80x80x128 (
>~ Detect
40x40x256
Detect
20x20x512 f
— * Detect
Hinh 3. 10 Phan Head
/ Detect Conv
___ Conv J Conv o ne3getpet il
n=3.5=1,p=1 | n=3,5=1p=1 ‘f:4xrng ]
Conv |
Conv [ Conv | - | ol
ne3.s=1 pet * n=3 51, p=1 o| n=3s=lp=d

f=n

Hinh 3. 11 Khéi Detect

a. Du doan toa do hop (Bbox Loss) :

Bbox
Loss

Cis
Loss

(3.25)

Vi str dung YoLov8n nén reg_max = 4, mdi toa do (left, top, right, bottom) 1a 1 vector

c6 do dai la phan phdi xac suat roi rac trén cac 16p so6 nguyén tur 0 dén reg max-1. Tu

d6, c6 dugc 4 x reg_max dau ra. Dung ham softmax dé bién vector thanh ham phan phdi

Xac suat.
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Reg max =4 nén chia cac toa do thanh cac bin [0, 1, 2, 3]
S6 lugng cac thong sé daura: f=4 x reg max=4x 4= 16

Céch sdap xép daura :

- 16 cac gia tri cho 4 toa d0 -> moai toa do co 4 gia tri roi rac.

- Chia 16 gia tri nay thanh 4 nhom :

e Nhom 1 : toa do trai (left)

e Nhom 2 : toa do trén (top)

e Nhom 3 : toa do phai (right)

e Nhom 4 : toa d§ dudi (botttom)
o L L I
to t; t {3

Th h Tp T3

by by b, bs

f=4x Reg max =

Xét toa do cua Bbox :
Gia st gia tri ban dau chua qua huan luyén 13 :

21 09 1.2 0.0
_ (01 03 25 1.1
1.5 1.0 05 0.2
00 1.0 15 05

V6iL=[2.1 09 1.2 0.0]
T=[01 03 25 1.1]
R=[1.5 1.0 0.5 0.2]

B=[0.0 1.0 1.5 0.5]

Tién hanh dwa qua ham kich hoat softmax dé cho ra 16 phan phdi xac suét roi rac.

eli

eli

P(L) = Softmax(L) = =7 véii=1,2...n

j=1

o1 eli=elo + el1 + ol2 + plz = 21 4 09 4 012 4 0.0 = 14 95

! elo e21 0 ! el1 009 0.1
P = = = . P = = = .
(Lo) 14.95  14.95 33, P(Ly) 14.95  14.95 7
P(Ly) =~ = £ 2022, P(Ly) =~ === 0,07
2 1495 1495 77 3/ 1495 1495
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= P(L)=[0.55 0.17 0.22 0.07]

eTi
P(T) = Softmax(T) = ST voii=1,2,...,n

] 1
?:1 eTi—eTo+ Tt + T2 + T = @01 4+ 003 4 @25 4 ol = 17 64

P(T,) === 006, P(T,)=<—=<""—0.08
( 0)_1764_1764_ ( 1)_1764_1764_
e e25 B _ et
P( 2)_1764_17.64_069 P(TS)_1764 17.64 0.17
= P(T)=[0.06 0.08 0.69 0.17]
eRi ..
P(R) = Softmax(R) = ST voii=1,2,...,n
i€

716R]_ RO+eR1+eR2+eR3_615+610+605+602_1007

P(R,) = S =" — 045, P(R,) =~ =="—027
( 0)_1007_1007_ ( 1)_1007_1007_
P —e_—izom P(R =_=i=012
(2)_1007_1007 (Rs) 10.07  10.07

= P(R)=[0.45 027 016 0.12]

eRi
P(B) = Softmax(B) = ST voii=1,2,...,n

Yj_q€
?:1 ij :eBo + eBl + eBZ + eB3 — eOAO + el.o + e145 + eO.S — 985

0.5
- e 045, P(By) = =t —=0.17

P(B,) = 085 9.85

9.8
= P(B)=[0.1 0.27 045 0.17]
Expected Value (gié tri mong doi) :

dier = X3_ o i. P(L) = 0x0.55 + 1x0.17 + 2x0.22 + 3x0.07 = 0.82
diop= Y34 i. P(T) = 0x0.06 + 1x0.08 + 2x0.69 + 3x0.17 = 1.97
dright = Y30 i. P(R) = 0x0.45 + 1x0.27 + 2x0.16 + 3x0.12 = 0.95

dbottom

=¥3 i.P(B) = 0x0.1 + 1x0.27 + 2x0.45 + 3x0.17 = 1.68

Trong do :

dieft, diop, dright, dright 1an Iugt 1a toa do canh trai, trén, phai va dudi ciua hop
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= Toa d§ Bouding box du doan : diei = 0.82, diop = 1.97, dright = 0.95, dbottom = 1.68
Ground Truth (GT) 1a toa do 13i thuc té cta hinh 3.1 :
x=0.57,y=0.75,w=0.09,h=0.24
dier g =X - =W = 0.57 - =x0.09 = 0.525

dright ¢t =X + 2. = 0.57 +=x0.09 = 0.615

L L (3.31)
diop gt =y + E‘h =0.75+ EXO'24 =0.87
dbotom =y - 2.h = 0.75 - x0.24 = 0.63
Tién hanh phén ra gia tri trén thanh gi tri roi rac gan nhat :
Xeét dleft_gt =(0.525
Vi diefc ot = 0.525 nam giita bin 0 va bin 1, chia nhu sau :
- Ovitribin1:0.525-0=0.525
- Ovitribin0:1-0.525=0.475
= Phén phdi GT : [0.475 0.525 0 0]
Do léch gitta phan phdi thue (GT) va phan phéi du doan :
Lor(L) =- Y1, GT,(i).log(P.(1)) (3.32)

GTw(i), P(i) 1an luot 1a trong s6 phan phdi thuc va xac xuat mo hinh dy doén tai i.
= Lprr(L) =-(0.475xlog(0.55) + 0.525xlog(0.17)) = 0.53

Xeét dright_gt= 0.615

Vi dright &t = 0.615 nam giita bin 0 va bin 1, chia nhu sau :

- Ovitribin1:0.615-0=0.615
- Ovitribin0:1-0.615=0.385
= Phan ph6i GT : [0.385 0.615 0 0]
Do 1éch gitta phan phdi thue (GT) va phan phéi du doan :
Lor(R) = - X1 GTr(1). log(Pr(i)) (3.33)
GTr(i), Pr(i) 1an luot 1a trong s6 phan phdi thuc va xac xuat mo hinh du doan tai i.

= Lor(R) = -(0.385x10g(0.45) + 0.615xlog(0.2)) = 0.56

Xét dt()p_gt= 0.87
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Vi diop ¢ = 0.87 ndm giita bin 0 va bin 1, chia nhu sau :
- Ovitribin1:0.87-0=0.87
- Ovitribin0:1-0.87=0.13
= Phan phdi GT: [0.13 0.87 0 0]
Do 1éch giita phan phdi thue (GT) va phan phéi du doan :
Lor(T) = - Yo GTr (). log(Pr(i)) (3.34)
GTx(i), Pr(i) 1an luot 1a trong s6 phan phdi thuc va xac xuat mo hinh dy doén tai i.
= LprL(T) =-(0.13x10g(0.06) + 0.87x10g(0.08)) = 1.11
Xét db()ttom_gt = 0.63

Vi dbottom gt = 0.63 nam giita bin 0 va bin 1, chia nhu sau :

- Ovitribin 1:0.63—0=0.63
- Ovitribin0:1-0.63=0.37
= Phan phdi GT:[0.37 0.63 0 0]

Do 1éch giita phan phdi thuc (GT) va phan phdi du doan :

Lor(B) = - ¥+ 6T (0). log(Py(i)) (3.35)

GTs(i), Ps(i) 1an luot 14 trong s6 phan phdi thuc va xac xuat mo hinh du doan tai i.

= Loru(B) = -(0.37xlog(0.1) + 0.63x10g(0.27)) = 0,7
LprL = LprL(L) + LprL(R) + LprL(T) + LprL(B)
=0.53+056+1.11+0.7=29
b. Dw doan 16p ddi twong (Cls Loss) :

(3.36)

Pau vao anh sau khi qua 2 16p Conv c6 kich thude 20x20x512 nén c6 400 diém, mdi

diém gom 512 dic trung. Tai diém (i,j) vector dic trung 1a fi; gdm 512 dic trung.
L6p Conv cudi c6 Kernel 1x1, c6 s filter = nc
k=512, n.=2 (2 16p 12 16i TXNL va STP)
Tai diém (0,0), trich 6 dac trung tir 512 déc trung dé tinh toan, ta co :
fo0 =[0.3,0.1,-0.2. 0.5, 0.0, 0.4]
Lép TXNL (class 0) : wo=[1.2, -0.5, 0.8, 0.6, 0.0, —0.3], bo = 0.9

Lép STP (class 1) : wi =[-0.7, 0.9, 0.6, 1.1, 0.2, 0.5], by = 0.6

54
Sinh vién thyc hién : Lé Ptrc Thinh Huéng dan : TS Nguyén Hoang Mai
Pham Lé Quang Huy



M6 hinh dénh gid chi tiéu chét lrong san xudt soi

70,0 = [ 20, 21]

zo=woX foo+bp=12%x0.3+(-0.5)x0.1+0.8x(-0.2)+0.6x0.5+0.0x0.0
+(-0.3)x0.4+0.9 (3.37)
=0.36 -0.05-0.16+0.30 +0.00-0.12+ 0.9=1.23
z1=wi X foo+br=(-0.7)x03+09x0.1 +(-0.6)x(-0.2)+1.1x0.5+0.2x
0.0+0.5x04+0.6 (3.38)
=(-0.21)+0.09+0.12+0.55+0.00 + 0.20 + 0.6 = 1.35
= zo0=[1.23, 1.35]

Tién hanh dwa qua ham kich hoat softmax dé cho ra phan phdi xc suét.

Z:

pi= e voii=0,1,...n
o123
Po= Timo1ss 0.47
o135
Pl = iz 1ss 0.53

= M0 hinh dy doan 16i STP 53%
Ham méat mat gifra gia tri duy doan va gia tri thuc té

BCE(p,y) = —[y x log(p) + (1-y) x log(1-p)] (3.39)
Trong d6 p va y lan 14 xac suat du dodn mé hinh va gia trj nhin that (yo=0, y1 = 1)

Vi 16i TXNL (class 0) :

Losso = —[yo x log(po)+(1—yo) x log(1—po)] = —[0 x 10g(0.47)+(1-0) x log(1—0.47)] = 0.276
V6i 16i STP (class 1) :

Lossi = —[y1 x log(p1)+(1—y1) x log(1—p1)] = —[1 x log(0.53)+(1—-1) x log(1-0.53)] = 0.276

Cls_loss = Losso + Loss1 = 0.276 + 0.276 = 0.552 (3.40)
3.3.  Thiét ké va trién khai mé hinh :
3.3.1. Tao flask API va giao dién websever upload dii li¢u tir nguwoi dung :
a. Truy cap vao Google Colab :

Tién hanh dang nhap vao Google Colab.
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@
= = ‘

_— Lo d e MDD
e ‘ ‘ 3

Hinh 3. 12 Giao dién Google Colab
Lua chon thoi gian chay c6 GPU dé hoc mo6 hinh nhanh hon va tiét kiém thoi gian.

b. Két ndi véi Google Drive :

Vi sir dung ban mién phi nén Colab s& reset toan b dit liéu sau vai gio sir dung nén
phai két ndi v6i GG drive dé dit liéu dugc luu trit vao GG drive mdi khi Colab reset dit
liu.

Viét dong 1énh dé két néi tir Colab qua Drive :

from google.colab import drive

drive.mount('/content/drive")
c¢. Céu hinh Ngrok :

Khi flask API dua ra duong link thi ngudi dung khi truy cdp vao link d6 s€ khong
duogc vi chi 1a link local nén can Ngrok dé public link 18n internet dé moi ngudi truy cap
duoc.

Pau tién s& truy cap vao web Ngrok, dang ki tai khoan (néu chua c6) va tién hanh
dang nhap dé lay key Authtoken.

[ I S
Your Authtoken

ot
Ut enry ay m

Hinh 3. 13 Trang web Ngrok dé ldy Authtoken

Key Authtoken 1ay dugc tir trang chii Ngrok s& gan vao 6 gia tri bén GG Colab.
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d. Viét chuong trinh tao websever va huin luyén dir liéu :

Dé chuong trinh flask chay dugc trén GG Coalab can phai tai thém cac thu vién :

- Pyngrok : Pé chuong trinh goi ham ngrok.

- Ultralytics : Bé huan luyén mé hinh YoLo.

Luwu d6 thuit toan :

Khéi tao flask, ket
ndi ngrok va tao
cac the muc

Ngudi ding
upload file zip

Giai nén file zip,
chuyén sang anh xam

Kiém tra file nhidn ton
tai cho méi anh

Tao the muc
dataset méi theo
théi gian upload

the muc tam sang

[ Chuyén dir liéu tir ]
thu muc chinh

Tao merged_dataset =
dataset méi + dataset c

"Khéng ding

g ZIP"

[rré két qua : "Da hoén]

thanh huin luyén"

Tra vé 16i :
"Thiéu nhan"

Lwu md hinh méi

vao MODEL_PATH

:

uén luyén lai mé hinh)
vé&i merge_dataset
trong 50 epochs

‘Load model cﬁl

Doc tat ca class ID
tir file nhan trong
merged_dataset

Cap nhat tén class
twong (rng voi file

classes.txt

Dang model
YOLOv8n.pt
N—

Tao file data.yaml
(train, val, nc, name)

Hinh 3. 14 Lueu d6 thudt todn cho chirong trinh hudn luyén mé hinh
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Tién hanh viét chwong trinh :

(Duéi day chi trich ra dé giai thich nhitng doan chwong trinh chinh, toan bd chuong

trinh s& dugc dua vao phan phu luc).

¢ Import thu vién :

import os, zipfile, shutil, torch, pandas as pd, matplotlib.pyplot as plt
from flask import Flask, request, jsonify, send _file

from datetime import datetime

from ultralytics import YOLO

import cv2, threading, time, yaml

from pyngrok import ngrok, conf

from google.colab import userdata
- Giai thich :
e Os, shutil, zipfile : Xu ly té€p/thu muc va giai nén ZIP.
e Torch : Cho YOLOvVS hoat dong.

e Pandas, matplotlib.pyplot : Dung dé log va v& biéu d6 (ban mudn loai bo).

e Flask: Tao server xu ly HTTP request.
e Datetime: Tao timestamp dé luu log, tén folder...
e Ultralytics.YOLO: Goi model YOLOVS.
e (Cv2: OpenCV.
e Threading: Chay Flask trong ludng riéng khi dung trong Colab.
e Pyngrok: Tao public URL qua ngrok.
e Userdata: Lay token ngrok tir ngudi ding Colab.
+ Khoi tao Flask + Ngrok :

app = Flask(__name )

conf.get default().auth _token = userdata.get("ngrok token")
public_url = ngrok.connect(5000)

print("My tunnel ="
- Giai thich :

e Tao link web.

, public_url)

e Dung token ngrok dé mé cong 5000 ra public.
< Puong dan dé luu trit dir licu :
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UPLOAD_ FOLDER = '/content/drive/MyDrive/data/uploads'

DATASET FOLDER = "/content/drive/MyDrive/data/dataset'

TEMP DATASET FOLDER = "/content/drive/MyDrive/data/temp_dataset'
MERGED FOLDER = '/content/drive/MyDrive/data/merged dataset'
MODEL PATH = "/content/drive/MyDrive/data/model/best.pt'

- Céhc duong dan déu dua file tao ra vao tai khoan GG Drive.
- @Giai thich :
e UPLOAD FOLDER: Luu file ZIP upload.
e TEMP DATASET FOLDER: Giai nén tam thoi dé kiém tra.
e MERGED FOLDER: Dataset di gop nhiéu lan upload.
e MODEL PATH: Pudng dan file model YOLOVS.

+* Tao thu muc néu chua c¢o :

os.makedirs(..., exist ok=True)

- Giai thich : Tu dong tao thu muc vao GG Drive dé luu trir.

+ Ham giai nén ZIP :

def extract zip(zip_path, dest folder):
with zipfile.ZipFile(zip_path, 'r') as zip_ref:

zip_ref.extractall(dest folder)

- Giai thich : Tao ham dé giai nén file zip dugc upload 1én tir cong ty.

< Ham chuyén anh RGB sang anh xam :

def convert_images to grayscale(root folder):

% Xay dung giao dién web dé cong ty upload zip chira dataset :

@app.route('/")
def index():

return "

<h2>Upload ZIP chtra 4nh, nhin va tén 16i </h2>

m

- Giai thich : Ma HTML tao ra giao dién trén websever dé upload dataset

Sinh vién thyc hién : Lé Ptrc Thinh Huéng dan : TS Nguyén Hoang Mai
Pham Lé Quang Huy

59



M0 hinh dénh gia chi tiéu chat lwong san xudt soi

m o v

Upload ZIP chira anh, nhian va tén 164

Hinh 3. 15 Giao dién uploads dir liéu hudn luyén

s X ly file ZIP data khi cong ty upload 1én :

@app.route('/upload dataset', methods=['POST'"])
def upload dataset():

- Giai thich : Trong doan chwong trinh trén s& c¢6 cac phan chinh nhu sau :
e Luu file ZIP.
e (Gidi nén ZIP.
e Doc file Classes.txt.
e Kiém tra nhan da day du voi mdi anh chua.
e Tao thu muyc chtra dataset theo thoi gian (timestamp).
e Gop toan bo dir liéu mai va cti vao MERGED _FOLDER.
e Tao file data.yaml dé train YOLO.
e Load YOLOvS8n.pt.
e Tién hanh train m6 hinh.
e Luu model mai vao GG Drive.
¢ Khoi chay Flask sever

def run_flask():
app.run(debug=False, port=5000, use reloader=False)

' 1

if name ==' main "
threading. Thread(target=run_flask).start()
print("Flask server is running...")

while True:

time.sleep(1000)

- Giai thich : Poan chuong trinh trén s¢ ddm bao Flask chay lién tuc trong GG
Colab ma khéng bi ngit giita chimng.
3.3.2. Xdy dung bé dit ligu dé givi zip lén cho mé hinh tw hoc :

Dé upload bo dir liéu cho mé hinh hoc t6t thi can nhiéu anh dé mo hinh khong bi quén
khi hoc cac 16i méi.
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a. Chuén bi bd dit liéu anh :
PAu tién anh cudn soi 16i duoc chup lai tur thyc té.

Vi sb lugng anh 16i thu thap duogc tur thuc té qué it nén s€ chyp nhitng anh cudn soi

t6t & nhiéu goc, khong 15i dé photoshop 15i 1én, ting cuong thém nhiéu dir liéu anh hon.
= N
A
=R g 4

Hinh 3. 16 Cuon soi dwoc chup te thuc té

Tién hanh xo04 phong nén dé khong bi xen lan cac vat thé khac giong hinh 161 v 161
trén cudn s¢1 va photoshop céc 161 Ién cudn sgi & nhiéu goc dd va nhicu vi tri 161 cho ra
khoang 100 — 200 &nh 101.

Hinh 3. 17 Léi trén cdc cuén soi tir thuc té
b. Chuén bi bd dit liéu nhén :
MBoi anh 13i s& phai di kém v&i nhin ¢ gin toa d6 18i theo YOLO.

Dé tao file nhin, tién hanh vao phan mém pycharm, go dong Iénh labellmg s& xuat
giao dién tao khung 16i YOLO dé dua ra toa do 15i.
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8w

Hinh 3. 18 Giao dién gdin nhan 16

Sau khi khoanh vung toa do 161, luu lai s& dua ra file chua toa dd nhian YOLO véi

cac toa do :

Class |x|y|w|h

Trong do :

- Class sé 1a 16p duoc file data.yaml hiéu 1a 18i nao. ( 0,1,...)
- xlatoa do vi tri truc x theo ti 1€ anh.

- ylatoadd vi tri truc y theo ti 1€ anh.

- w la chiéu rong cua ving khoanh.

- h1a chiéu cao ciia ving khoanh.
(Vi du toa d6 16i cua anh trén : 0 0.418945 0.699219 0.115234 0.347656).
c¢. Chuan bi file ZIP chira data dé upload :

Sau khi chuan bi xong file chtra anh va file chtra nhén thi tién hanh chia file anh va
file nhin thanh 2 phan chinh :

- File training set (train), 80% dir li¢u :
e Dit liéu dé hudn luyén mo hinh.
e Mo hinh s& hoc duoc tir cac anh va nhin trong file dé hiéu rd dugc di twong
can nhén dién.
- File validation set (val), 20% dir li¢u :
e Dit liéu dé danh gia chat lwong md hinh trong qué trinh huan luyén.
e M0 hinh khong dugc hoc tir tdp ndy, ma chi kiém tra sau huan luyén xem mo
hinh hoc tét chua.
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Cubi cung 14 tao 1 file Classes.txt dé chira tén 15i.

3.3.3. Xdy dung Cloud AWS dé deploy model va nhin di¢n anh tiv nguwoi diing :
a. Luwa chon céc dich vu cén thiét cho mé hinh :
% Chon S3 va thiét 14p dé 1am noi luu trir dit liéu anh ngudi dung upload va anh két

qua.

Trong dich vu S3, tao 1 Bucket dé chura dir liéu. Trong Bucket do, tao thém 2 objects

13 results dé Iuu trir anh két qua nhan dién va uploads dé luu trir anh nguoi dung uploads

lén.
O‘ - i a 8 6
Ameion $3 ‘ xocuaducthinh 184 ..

Objects 2] (O —— . F pleas

v

Hinh 3. 19 Giao dién S3 trén AWS

Tiép theo trong giao dién Bucket ctia S3, chon Permissions, vao khung Bucket policy
va viét doan Json nay dé anh két qua va anh luu trit khong hién thi bang Json ma hién
thi bang anh.

{

"Version": "2012-10-17",
"Statement": [
{
"Sid": "PublicReadGetObject",
"Effect": "Allow",
"Principal": "*",
"Action": "s3:GetObject",

n.n

"Resource": "arn:aws:s3:::xocuaducthinh184/*"
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[S—_— secasducthinh 184

P ERsean et vhon

Bheah pds aarnn (et syl

Hinh 3. 20 Noi viét chwong trinh d@é hién thi anh trén S3

% Chon DynamoDB va thiét 1ap dé 1am noi luu trit lich st anh két qua nhan dién
cua nguoi dung.

Trong dich vu DynamoDB, tao 1 Table, sau khi tao Table, Explore items sé& la noi

luu tri¥ lich st cua nguoi dung.

1 ™ St 3 o ot s Sonit L e peaithen
Oymamobl Latde 4
[« ] e w
R
T Covphonee work 99 9 1 0. L)
Table: Save-hris-data - tems returmed |
' »
v DAX
. Py - ) Sowsepliobgl T | Messse v | M v o~rt »
N Siha 11Ty 1 STPprg tetfhe hawt- o e
Py P nite “2_STPprg L U B L
: 2024 DL-29008 5159 1 S0ire T i
- R ———— 151 rea 829998 f—

Hinh 3. 21 Giao dién DynamoDB trén AWS

% Chon EC2 va thiét lap dé 1am bo ndo xir ly anh nhan di¢n tra két qua vé cho nguoi
dung.
- Trong dich vu EC2, tao Instant :
e Trong Amazon Machine Image, Iya chon méi trudng Ubuntu dé cai dat moi
truong cho Al
e O muyc Instance type, chon t3.medium (4Gb Ram) dé dap ung duoc dung
luong xur Iy ciia YOLO.
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e Tao Kkey pair va luu vé may dé két ndi may 4o trén EC2 v6i may chu.

e Trong muc Network settings, chon hét 3 muc Allow SSH traffic from, Allow
HTTPS traffic from the internet, Allow HTTP traffic from the internet dé
public anh tra vé nguoi dung va két ndi véi may chu ao.

e Muc Configure storage, chon dung lugng bd nhd Rom 1a 25Gb dé chira thoai

mai céc thir vién va model can dung.

@ Swrrrhily eetuied starting of | 240411 He 22000
v it 8 vwwmyp v dwsie (D N - Mlamntgpe W Vatas chmen Mlaivy s Avdisdilny tave w Pubdh iva
B it e it A o WG i medem 7 T —— -3 G206
BO3F1401 73200290 (Thintrweb-sever) @ - I
Beeaily Seatus and Menitoring Secunity Wetwarking Storage Tage
v Iages » IMEInce saTEary s
Vilasie © Patdic v e shdieie Private IPvE addimins
1 ORI R R sbty ) 4 20630637 | sy v [2 R EFS TR
¥ Hlastic Bloch St P ecion Twtamcs aate Pablic livi ONS
- @ far &
254200 205 57 mp sewt bt

Hinh 3. 22 Giao dién EC2 trén AWS

- Sau khi hién thi giao di¢n Instances trong EC2 da tao, vao Edit inboud rules
trong Security groups va thém 1 cong port 5000 dé chay Flask trén EC2.

% Chon IAM dé cip quyén truy ciia S3 va DynamoDB cho EC2.

- Vao muc Users dé tao 1 user cip quyén, chon AmazonS3FullAccess va

AmazonDynamoDBFullAccess.

Isenity aad Access ¢ EC2-53-DynamoDB-Role ..
Mansgement [1AN) )
Summary
Ereation: dese o ]
ppd 21, 3 0 arvan ot S wrmeriser2112
Mo s tern
Lo wrshtny et ienene pern
n A\l rmombegn " & 4 Tenzh o
Permisions polickes !
* Accem reparta T
2
Polay sana (* - Ty v L ] v
ean -~

* Penmissions boendary (not set)

[[mamems s e s em v on s — cctvpovere |
Hinh 3. 23 Giao dién IAM tréen AWS
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b. Tién hanh két ndéi may chi véi may do trén EC2 bang SSH véi Termius :

Giao dién Termius :

CCED G 0 - e o-

® 3 Chocie your way to get started

bt ponn Ve bt Byve your et
- o
° F S
n ° xSz
. v
.

Hinh 3. 24 Giao dién termius

% Céu hinh dia chi, user va keypair dé két ndi véi EC2.
- Create host dé tao may chu 4o
e Muc Address s¢€ 1a dia chi Public IPv4 address trén Instant ctia EC2.
e Username la ubuntu (mo6i truong da tao trén EC2).
e Sau khi Connect file Key pair da tai vé khi tao Instant trén EC2 va chon

Continue.

e Giao dién két ndi thanh cong v6i may chii EC2.

Hinh 3. 25 Giao dién diéu khién may chii do trén EC2 ciia Termius
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¢. Viét chwong trinh Flask websever dé nguwoi dung giri anh va giao dién web :

Luwu d6 thuit toan phén xir 1y :

Nhan file Zip tir
ngwoi ding

ao thiw myc tam, heu
va giai nén file Zip

uyét qua tirmg anh trong
thw muc da giai nén

Anh hop 1& ?

ﬁChuyén phéng nén )
| sang mau trang

[ Chuyén anh sang | @

! mau xam |}

: . l . [Liru két qua hién thi|

Dy doan bang mé cho ngwi ding
| hinh YOLO da hoc | . f ’

; l < [ Ghi nhat ky vao
Trich nhan dw doén L DynalTnoOB )
[ Upload anh géc va |

két qua lén S3

<C6 TXNLva STP 2> Ké(qui='TXNLOSTP"]—

[ Ghi két qua vao thu |
muc results

Két qua = "TXNL" l ' Vé anh \:::énhin két

Két qua = "STP" ]——

[Két qué ="No Error"}

Hinh 3. 26 Luu d6 thudt todn phan xir Iy
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Luwu d6 thuit toan giri két qua cho ngudi ding :

Yes
Tao file Zip tir
thw muc results

Grri file Zip cho
ngwei dung

<J

Tra vé 16i

Hinh 3. 27 Lueu d6 thudt todn tra két qud cho nguoi dimg
Chuong trinh :

(Dudi day chi trich ra dé giai thich nhiing doan chuong trinh chinh, toan bd chuong

trinh s€ duoc dua vao phén phu luc).

¢ Import thu vién :

from flask import Flask, render template, request, send_file
import os, zipfile, shutil, uuid

from werkzeug.utils import secure filename

from PIL import Image

import numpy as np

import cv2

from ultralytics import YOLO

import boto3

from datetime import datetime

from rembg import remove
- Gidi thich :

e Flask: Dung dé tao web server.

e Os, zipfile, shutil, uuid: Quan 1y file, thu muc, giai nén ZIP, tao ma UUID.
e Secure filename: Gitp dat tén file an toan.
e PIL (Image): Xt ly anh.
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e Numpy, cv2: Chuyén anh gitta dinh dang PIL <> OpenCV.
e Ultralytics.YOLO: Dung dé load va chay mé hinh YOLOVS.
e Boto3: Tuong tic vd1 AWS (S3 va DynamoDB).
e Datetime: Ghi log thoi gian.
e Rembg : Xoa phong
s Khoi tao Flask va AWS :

app = Flask(_ _name )
S3 BUCKET = 'xocuaducthinh184'
DYNAMO_ TABLE = 'Save-his-data’
s3 = boto3.client('s3', region_name='ap-southeast-2")
dynamodb = boto3.resource('dynamodb’, region name='ap-southeast-2")
table = dynamodb.Table(DYNAMO _TABLE)
- Giai thich :
e Tao link web.
e Khai bdo Bucket S3 va bang DynamoDB.

e Tao client AWS dé upload file.
¢ Load model YOLO :

model = YOLO("Model Al.pt")

- Giéi thich : Tai mé hinh AI d3 hoc dé du doan 13i.
% Ham upload file 1én S3 :

def upload_to s3(file path, s3 path):
s3.upload file(file path, S3 BUCKET, s3 path)

- Giai thich : Dung boto3 dé upload file 1én Bucket S3 theo duong dan s3_path.
¢ Ham ghi nhat ky vao DynamoDB :

def'log to dynamodb(filename, result text, id user="guest"):

Giai thich : Ghi két qua nhan dién cia mdi anh vao DynamoDB véi ID ngudi ding,
tén file, 101 phat hién va thoi gian.

% Giao dién web dé nguoi dung gui anh :

(@app.route("/")
def index():
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return render template("index.html", images=[])

- Gidi thich : Giao dién web dugc viét bang ngén nglt HTML dé nguoi dung gui
anh 1én nhan dién va tai anh nhan dién vé néu muon.

< Nhan file zip, xtr 1y va nhan 16i :

@app.route("/upload", methods=["POST"])
def upload zip():

- Giai thich : Trong doan chuong trinh trén s& c6 phan chinh nhu sau :
e Tao thu muc tam va gidi nén file ZIP.
e Tao thu muc luu két qua.
e Xu ly tirng anh.
e Xoa nén sang phong trang va chuyén vé anh xam
e Loc két qua qua NMS.
e Lay nhan phat hién va xac dinh 15i
e V& két qua va luu anh.
e Upload Ién S3 va ghi lai nhat ki hoat dong.
e Tao link xem két qua

% Tao noi tai ZIP két qua :

@app.route("/download_zip")
def download zip():

- Giai thich : Tao file ZIP chira anh di nhan dién 16i va giri vé cho nguoi dung.
% Chay Flask :

n n

if name ==" main "

app.run(debug=True, host='0.0.0.0")

- @Giai thich : Chay flask tén EC2, cho phép ngudi dung truy cap tir bén ngoai.
d. Tién hanh deploy model va chwong trinh websever tao giao dién web cho
nguwoi dung gii anh :

¢ Tao thu myc va méi truong 4o :

mkdir fiber-app && cd fiber-app
python3 -m venv venv

source venv/bin/activate

% Tao file requirements.txt chta cac thu vién dé chay chuong trinh trén may 4o :
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- Céc thu vién : Flask, opencv, ultralytics, torch, numpy, pillow, gunicorn, rembg,
onnxruntime.

% Tién hanh deploy model, chwong trinh va, file thu vién tir may chu 1én EC2:

Hinh 3. 28 Giao dién giita may chu Local va mdy chu dao cua EC2

3.4. Chi phi dau tw cho dé tai :
3.4.1. Huén luyén mé hinh :
- Dung GG Colab phién ban mién phi.
3.4.2. Cloud :
- EC2 : chon phién ban may 4o t3.medium kich thuéc 4GB Ram can dung dé xir
ly anh voi YOLOvSn.
- Chi phi : ~ 0.06$ / gid ( Khoang 1.120.000 dong / thang ).
3.5. Kétluin chwong3 :

O chuong 3, nhom em da thuc hién tinh todn va phan tich kha nang nhan dién, huan
luyén mé hinh. Bi sau vao thiét ké phan mém ctia mo hinh, 1ap trinh cho mé hinh c6 kha
ning hoc ting dan. Thiét ké websever, cloud va tao cac dich vu can thiét dé nguoi dung

truy cap, nhan di¢n va luu lich str.

Chuong 4 nhom sé tién mo phong va danh gia thuc nghiém mé hinh.
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CHUONG 4 : KET QUA THUC NGHIEM VA PANH GIA MO HINH

4.1. Két qua va danh gia qua trinh huin luyén :
4.1.1. Tién hanh huén luyén va két qua dat dwoc sau hudn luyén :
a. Qua trinh huin luyén :

Tién hanh chay flask trén Google colab dua ra websever upload Zip chtra dataset dé
huan luyén mo hinh.

0

-
!

T ] | &
i

Hinh 4. 1 Chay chuong trinh dua ra link websever
Giao dién websever hién thi noi upload Zip.

Upload ZIP chira anh, nhian va tén 16i

Chonp Cl12anp Upload Datasot A Self-lesrming
Hinh 4. 2 Giao dién upload dit lieu huan luyén

Sau khi nhén tai Zip 1én va nhéan upload mé hinh s& luu bo dataset vé, tao cac thu muc
chtra bd dir liéu, model sau khi hoc xong va tién hanh hoc.

eeggEr® *°

Hinh 4. 3 Mo hinh dang hoc dir lieu moi
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Cac bo dir liéu va model s€ duogc tao va luu vao Google Drive.

Q  Sawch in Orive 3 Q@ +
My Orive data ~ vE 0 C
Feodle * MNodMed «

" - Lost modBied - ¥ 2e el
| ceas 23 P = :
I meipad dutsees
N oo +
W e

Hinh 4. 4 Giao dién Google Drive luu trir dit liéu

B0 dit li¢u dua vao s€ dugc dit tén theo thoi gian ma nguoi dung upload 1én cho mo
hinh hoc

Theo hinh 4.5 thi mo6 hinh dugc upload véi thoi gian : Ngay 1 thang 6 nam 2025, luc
13h 29 phut 13 gidy (Theo mui gio UTCH0).

Q Sawrch in Orive = @ & + @5 @
My Drive > data dataset - ] ) c
ypo - Pocpls Modfet
Nune : 2 Cwrmr aar moditod - ik o
B 205040 299 129 oM 1
-

Hinh 4. 5 Dir liéu duoc luu trit theo thoi gian thuc

Sau khi mé hinh hoc xong giao dién websever s& hién thi : “D3 hoan thanh huin

luyén”.

Tos hibe v op 9

Hinh 4. 6 Websever thong bdo mé hinh hudn luyén xong

Mo hinh sau khi hoc xong s€ dugc luu vao thu muc model cia Google Drive.

Q, Saarch in trive = @ @& 4+ @ °

My Drive data model - v=' 1 0O -
Peopie « Modifins Saurce

Name O Owner Last modified » e s 3 @

Hent ot " A A

-

Hinh 4. 7 Model sau hudn luyén dwoc luu trén Google Drive
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Tiép tuc upload cho mo6 hinh hoc hét 4 bd dit liéu nhu da chuéan bi & Chuong 2.

Q  Search in Drive iE @ ls] + & o

My Drive > data » dataset - ~E B ) © -
Pecple « Modfed - Source ~

Nawe 1 Ownes Last modified Fila size i @

B 20250601 132913

"
B 20250601 133638
B 20050601 _tI4B34 . A DM i +
B 20250601 35220

Hinh 4. 8 Tat ca bé dir liéu hudn luyén dvwoc luu trir trén Google Drive
b. Két qua dat dwoce sau huén luyén :
% Model 1 (chi c6 dit liéu 16i TXNL véi nhitng s¢i chi nho) :
Do thi train/cls_loss va val/cls_loss : duong d6 thi giam tir 0 dén 20 epoch cho thay

mo hinh dang hoc t6t, kha ning phan loai céi thién theo thoi gian.

Do thi train/dfl_loss va val/dfl loss : dwdong d6 thi giam nhanh tir 0 dén 15 epoch, sau

d6 giao dong nhe & murc thap.

train/cis_loss train/dfi_loss
61 ——fasults I
3.54
smooth |
" |
04
44
2.54
34
2.04
» » » L v v
[¢] 20 40 o 20 40
val/cls_loss valdn _loss
|
%1 3.5 4
|
5 1
204
44
34 251
2.0+
-~ — - — i - -~
o 20 40 20 40

Hinh 4. 9 D6 thi cdc ham mdt mdat ciia model 1

Sau khi huan luyén mo hinh, model dua ra chi nhan dién duogc dugc 161 TXNL véi
so1 chi nhd mau do, con lai cac 161 khac trén cudn s¢i thi mo hinh khong nhan dién dugc

va khong khoanh vung nao khac trén cudn soi.
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* B

Hinh 4. 10 Két qua nhan dién cua model 1

< Model 2 (hoc dugc 16i TXNL voéi nhiing soi chi nho va 161 STP bi l1an vdi mot
chut thanh phan khéc) :

Db thi train/cls_loss va val/cls_loss : Do thi train/cls loss giam 16 rét va déu & 45
epoch ddu cho thdy mé hinh hoc khé 6n dinh trong viéc phan loai. P thi val/cls_loss
dao dong kha nhiéu trong khoang 0 dén 25 epoch cho thiy & giai doan ddu mé hinh chua
6n dinh phan loai dir liéu khong huan luyén nhung vé giai doan sau thi giam dan on
dinh.

Do thi train/dfl_loss va val/dfl_loss : D6 thi train/cls_loss giam déu c6 vai dao dong
nho cho thdy mé hinh huan luyén bouding box tot. D6 thi val/dfl loss giam manh nhung

c6 dao dong manh hon so vdéi train/cls_loss, vé sau giao dong giam.

train/cis loss train/afl loss

! [
ool —— results 2.4 4
oot |

2.21

1.0 4 |

Hinh 4. 11 P6 thi cac ham mdt mat ciia model 2

Mo hinh sau khi hoc thém tép Zip chtra dir li¢u 16i STP bi 1an véi mét chat thanh
phém khac thi da nhan dién duoc ca 16i TXNL va STP va khoanh vung 16i chinh xac

nhung & muc do cac 16i nhd. Tai 16i TXNL soi chi 16n thi mé hinh nhan dién nham 1a
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STP, con 16i STP bi sai nhiéu thanh phan thi mé hinh khoanh ving khong dung vao
trong tam 16i.

Hinh 4. 12 Két qua nhan dién cua model 2

% Model 3 (hoc duoc cac 16i TXNL dai ngén & cac murc do khac nhau, 16i STP bj
1An mot chut thanh phan khéc) :

Do thi train/cls_loss va val/cls loss : DO thi train/cls loss giam déu trong ca 50
epoch, giao dong it cho thiy mé hinh huan luyén tot. Po thi val/cls_loss co vai dinh

nhon nhung ciing giam dan & epoch 20 tro di.

Do thi train/dfl_loss va val/dfl_loss : D6 thi train/dfl_loss c6 dao dong nhe nhung vin
gidm r0 rang cho théy mé hinh huin luyén tdt du doan vi tri. Do thi val/ dfl loss gidm
tir 2.0 xudng 1.5 nhung c6 giao dong manh, tuy vdy xu hudng van giam nén chap nhan

duoc.

train/cis loss train/an loss
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Hinh 4. 13 D6 thi cdc ham mdt mat cia model 3

Trong lan nay, model dua ra da hoc duogc t6t khi nhan dién duoc 16i TXNL & céc kich
thuée soi bi 1an vao khac nhau, khoanh vung dang toan bd soi 1an dai va ngén. L6i STP
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thi con chua nhan dién duoc 1 tron nhiéu thanh phan va khoanh ving khong ding trong

tam.

Hinh 4. 14 Két qua nhan dién cua model 3

% Model 4 (hoc duoc cac 16i TXNL & cac muc dd khac nhau, 16i STP bi 1an ca it
va nhiéu thanh phan) :

Do thi train/cls loss va val/cls loss : Do thi train/cls_loss giam déu, co giao dong
nhe nhung khong dang ké cho thdy mé hinh huan luyén tbt. D6 thi val/cls loss giao
d6ng manh hon c6 lic 1én dén 2.0 nhung sau ciing giam dan cho thdy mo hinh van phan

loai duoc cac dit liéu khong duoc huan luyén.

Db thi train/dfl_loss va val/dfl loss : Db thi train/dfl loss c6 ting nhe nhung ciing
giam déu trong 50 epoch cho thidy mé hinh c6 cai thién vi tri duy dodn Bouding box. DB
thi val/dfl loss c6 giao dong manh & khoang 10 epoch dau nhung ciing c6 xu hudng

giam.

Hinh 4. 15 D6 thi cdc ham mdt mat cia model 4

Sau khi cho mé hinh huin luyén déy du cac 161, model dua ra d3 nhan dién va dua ra
chinh xac 16i TXNL va 16i STP. Cac Bouding box ciing khoanh ving chinh xac tai diém
16i.
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Hinh 4. 16 Két qua nhan dién cua model 4

4.1.2. Ddnh gid mé hinh hudn luyén :
< Uu diém :
- Hiéu qua nhan dién ctia m6 hinh sau mdi giai doan huén luyén véi céac dir liéu
dua vao tung dot rat tét, nhan dién dugce céac 16i tir don gian dén phtrc tap.
- MO0 hinh khong bi quén kién thirc cii khi hoc dit liéu méi, két qua test théy duoc
mo hinh phan biét 16 rang céc loai 16i, ké ca khi 2 15i xuét hién cung luc.
- Trién khai trén Google Colab linh hoat, huén luyén mo hinh nhanh va tiét kiém
chi phi v&i ban Colab mién phi.
% Han ché :
- Nhém em khao sat thuc té va thu thap dir lidu dé dua ra bo dit liéu 16i huan luyén
mo hinh trong tam hiéu biét nén bo dir liéu van chua duge da dang.
- M5 hinh nhan dién tét dugc véi nhiing dir li¢u dua vao hoc, con dir liéu c6 cung
16i nhung c6 hinh dang khac dic biét thi mo hinh van con nhan dién chua du tbt.
- Phu thudc nhiéu véao chat luong va do da dang cua tap dir licu huin luyén.
4.2. Két qua va danh gia mé hinh nhén dién cho ngwoi ding trén Cloud :
4.2.1. Tién hanh public link va két qua nhdn dign anh trd vé cho ngwoi ding :

Chay chuong trinh dua ra link websever trén may chu 4o http://ec2-52-65-159-
226.ap-southeast-2.compute.amazonaws.com:5000/

Hinh 4. 17 Chay link public cho nguoi dung upload anh nhan dién
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Anh ban dau cua ngudi dung khi chua nhan dién.

Nén nhitng anh 156i chua duoc nhan dién vao file “test.zip” dé upload.

Hinh 4. 18 Bo anh chwa dwoc nhan dién

Giao dién upload file Zip va két qua anh nhan dién khi nguoi dung tai anh 1én va
cho phép nguoi ding luu két qua.
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Hinh 4. 19 By anh cua nguoi dung sau khi nhan dién

Két qua anh nhan di¢n dugc luu vao S3 trong file results.
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Hinh 4. 20 Két qua danh trén S3

Anh upload tir nguoi dung duogc luu vao S3 trong file uploads.

e Anans Rebets ) mmustuthrhil 5 spaady e e

Amazon $3 < Objects (53)
(C) B I S Capy (1 & Dvewndiont - e (At
Comvntal praryinse e heny - .  — &
Dtgects arw th fardamernat avidis an o s a3 tovy (%t et 4 e of ) udgeson b o
o iy lak b 3
twect b ¥ v grart sam e
Takse
torde (D Show versen ' 5
5 Geaat
Ac v Pty Maen v Type w | Last sedified v | See v Stesgeclass v
0 Aaw 37, 7025, 160306 SWEINS’  Siardwd
10 FEINE Standwn
- Y L AITC wOT30 . o
A z 1609204
D 1w [ pplesrpadre I9EKE  Stareted
, o
- Aaw 37, 2025, 160301 Lo
0 marrey ) RITCHOT008 290.0K8 Starebart
ok Folbe Acima wottings he E 27, 2028, 160
e = B vury g . SOTEKE  Starstant
p——
2% W01
¥ Storage Lo [ IREF D] [ moxn Staretart
ot
% 015
v Qap Dty [tr ] b exn Starrtd
Ans ' "
2%, 161 a z
o REFD e . WekE  Sondad
2025 1601 a8
rostien oyt D O sxe ) ) NSIxE S

Hinh 4. 21 Anh upload tir nguoi ding trén S3
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Lich str nhan dién va thong tin ngudi dung dugc luu vao DynamoDB.

=}

UynamoD8

Table: Save-his-data - Items returmed | ) [ paten »

Hinh 4. 22 Thong tin nhdan nguoi dung va lich sw nhan dién trén DynamoDB

4.2.2.

4.3.

Ddnh gid két qud nhgn di¢n trén Cloud :

Uu diém :

Hé¢ théng hoat dong on dinh trén EC2 24/7, xir 1y va tra két qua nhanh.

Anh gbc upload va anh két qua dugc luu trén S3 theo cau tric riéng biét (results
va uploads).

Giao dién than thién, giup ngudi dung luu két qua tai vé dudi dang ZIP.

Nhuoc diém :

Hiéu suét phu thudc vao EC2, mé hinh nhan dién cang ning thi chi phi cang cao,
khdi lugng anh nhan dién nhiéu c6 thé tra két qua cham.

Két luan chwong 4 :

Chuong 4 di tién hanh dénh gia hiéu qua ctia mo hinh qua céc giai doan huan luyén

va trién khai trén méi truong cloud. Két qua thir nghiém cho thay:

Mo hinh hoc ting dan gitp cai thién ddng ké kha nang nhan dién 15i tir don gian
dén phuc tap.

He¢ thong trién khai trén AWS hoat dong 6n dinh, cho phép ngudi dung giri anh
tir xa, nhan két qua nhanh va luu trir thong tin lich st ro rang.

Viéc xr 1y anh va luu trir két qua thong qua S3 va DynamoDB tao nén tang t6t

cho vi¢c mo rong hé théng va phan tich dir liéu 16i theo thdi gian thyec.
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KET LUAN

Trong bdi canh nganh céng nghiép dét may Viét Nam ngay cang phat trién va hudng
té1 tu dong hoa, viéc ing dung tri tu¢ nhan tao vao kiém tra chat lugng con sg1 la mot
hudng di can thiét va mang tinh thuc tién. Dé tai “Mo hinh danh gia chi tiéu chat luong
san xuét soi” da bude dau giai quyét dugc bai toan phat hién 18i cén soi mot cach tu

dong, nhanh chong va hi¢u qua.

Thong qua viéc &p dung mo hinh hoc sdu YOLOvVS, nhom da xay dung thanh cong
hé thong nhéan dién 15i con soi v6i kha nang phat hién cac 16i thudng gip nhu tach xo
ngoai lai va sai thanh phan. Hé thong duoc tich hop véi giao dién web truc quan, cho
phép nguoi ding tai anh va nhan két qua xir Iy ngay trén nén tang dién toan dam may
AWS. Ngoai ra, cac dich vu nhu EC2, S3 va DynamoDB da duoc trién khai dé dam bao
kha nang xu 1y, luu trlr va quan 1y dir liéu hiéu qua.

Két qua thuc nghiém cho thay hé thong c6 kha ning van hanh 6n dinh, phat hién 16i
vo1 dd chinh xac cao trén tap dir liéu thuc té, dap ung tdt muc tiéu dé ra ban dau.

Pong gop ciia dé tai :
- Thiét ké va trién khai thanh cong mot hé théng nhan dién 16i con soi tich hop Al
va cloud.
- Ung dung mo6 hinh YOLOVS t6i wu cho bai toan thi gidc mdy tinh trong cong
nghiép dét.
- Dé xuit quy trinh huin luyén va trién khai mé hinh trén nén ting AWS mét cach
hiéu qua va tiét kiém chi phi.
Pé xuit hwéng phat trién :

- Trong tuong lai, hé thong co6 thé dugc mé rong dé nhan dién nhiéu loai 15i khac
nhau béng cach huan luyén thém véi cac tap dir liéu da dang hon.
- Tang cuong kha ning hoc lién tuc (continual learning) dé hé thdng cé thé cap

nhat 16i méi tir dit lidu thuc té.
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