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TOM TAT

Tén dé tai: Nghién ctru va tng dung YOLOV8 trong nhan dang va phan loai d6 chin
trai mit phuc vu ndng nghiép théng minh.

Sinh vién thuc hién:
1. Nguyén Vian Duy M4 sé SV: 2151220251 Lép: 21CT5
2. L& Nam M4 s6 SV: 2151220149 Lép: 21CT3

Tom tic dé tai: Xay dung website nén tang Al giam sat va nhan dang phan loai do chin
cua trai mit , tich hop model YOLOv8 dé nhan dang vat thé c6 cac chirc niang nhu phan
tich anh, phan tich video , so sanh md hinh, chatbot hd tro. Ngoai ra chiing em con xay
dung mot Mobile App ciing ¢6 nhitng chiic ning trong yéu nhu trén dé c6 thé gitip ngudi
dung st dung mét cach truc quan va dé dang hon.



LOI NOI PAU

Trong xu thé phét trién caa ndng nghiép théng minh, viéc tng dung tri tué nhan
tao va thi gidc may tinh vao giam sat, danh gia chat lugng néng san ngay cang tré nén
can thiét. B4i vai cay mit — mot loai néng san c6 gia tri kinh té cao tai Viét Nam — viéc
xéac dinh d6 chin va phat hién trai bi sdu bénh hién nay van cha yéu dua vao kinh nghiém
thi cdng, dé gay sai léch, lam giam chat lwong va hiéu qua thu hoach.

T thuc té do, dé tai “Nghién ctru va ang dung YOLOVS trong nhan dang va phan loai
d6 chin trai mit phuc vu néng nghiép thong minh” dugc thuc hién véi muc tiéu xay dung
mot hé thong thi gidc méy tinh c6 kha ning phat hién vi tri trai mit va phan loai mirc do
chin/tinh trang sau bénh tir anh trong diéu kién thuc té. Két qua cua dé tai hudng dén
viéc hd tro ngudi nong dan va cac don vi san xuat néng nghiép trong viéc ra quyét dinh
thu hoach, phan loai va quan Iy chat lugng trai mit mot cach khach quan, nhanh chéng
va hiéu qua hon.

Trong qué trinh thuc hién db an, nhom da nhan duoc sy huéng dan tan tinh cua giang
vién hudng dan thay TS. Nguyén Ha Huy Cuong di hudng dan tan tinh nhém ching
em, cing su hd tro cua cac thay cd trong Khoa Cong nghé Thong tin, Trudng Pai Hoc
Kién tric Pa Ndng. Nhém chdng em xin chan thanh cam on thay va quy thay c6 da tao
diéu kién thuan loi, gop ¥ chuyén mén va dinh hudng dé nhoém cé thé hoan thanh dé tai
nay.

Chung em xin chan thanh cam on !



CAM DOAN

Chung em xin cam doan rang dd an tot nghiép voi dé tai: “Nghién ciu va tng
dung YOLOV8 trong nhan dang va phan loai d6 chin trai mit phuc vu ndng nghiép théng
minh” . La két qua nghién ctru, tim hiéu va thuc hién cua chinh ban than ching em dudi
su huéng dan cua thay TS. Nguyén Ha Huy Cuong.

Trong qua trinh thyc hién dd an vé cac sb liéu, hinh anh, ma nguén, két qua thuc nghiém
va ndi dung trinh bay trong bao cdo dugc thu thap, xir Iy va trinh bay moét cach trung
thuc, r0 rang va minh bach. Nhirng tai liéu, cong trinh nghién ctru ctia cac tac gia khac
néu c6 sir dung trong bao cao déu duoc trich dan rd rang ngudn gde theo diing quy dinh.

Dé tai nay chua ting duge dung dé bao vé hodc xét tot nghiép cho bat ky chuong trinh

dao tao ndo trude day. Ching em hoan toan chiu trach nhiém trudc nha trudng vé tinh
trung thuc va nguyén ban cua toan bo ndi dung do an.

Sinh vién thuc hién
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Nghién cizu va irng dung YOLOVS trong nhdn dang va phan logi dé chin trai mit phuc vu ndng nghiép thong minh

MO PAU

1. Muc dich thuc hién dé tai

Trong nhiig nim gan ddy, cdc cong nghé nhu tri tué nhan tao (Al), hoc sau
(Deep Learning) va thi giac méy tinh (Computer Vision) phat trién rat nhanh va dan xuat
hién ngay cang nhiéu trong doi sdng. Di véi sinh vién cong nghé thong tin, viéc chi
dirng lai & mic tim hiéu ly thuyét trén 16p 1a chua du, ma can c6 nhimng dé tai cu thé dé
van dung kién thirc da hoc vao maot bai toan thuc té, qua d6 rén luyén tu duy, k§ ning
tu nghién ctu va kha nang lam viéc nhom.

Véi bbi canh @6, nhom chung em mong mudn thuc hién mot dé tai vira c6 yéu té
ky thuat, vira gan véi doi séng san xuat & Viét Nam. Cay mit 1a mot loai néng san quen
thudc, co gié tri kinh té khé cao va dugc trong nhiéu ¢ cac dia phuong. Tuy nhién, viéc
danh gia do chin va tinh trang sau bénh cua trai mit hién nay phén I&n van dya vao kinh
nghiém va cam quan cua nguoi trong, d& dan téi thu hoach khong ding thoi diém hodc
phan loai chua chinh x4c, anh huong tryc tiép dén chat lugng va gia bén.

Muc dich chinh cua dé tai 1a nghién ctu, xay dung va thir nghiém mét hé thong
c6 kha nang hé tro nguoi dung nhan dang va phan loai do chin trai mit thong qua hinh
anh, dua trén mo hinh YOLOVS. Thong qua d6, chiing em mong mudn gép phan chang
minh rang cac md hinh hoc sau hién dai khdng chi mang tinh ly thuyét ma hoan toan c6
thé &p dung cho nhitng bai toan gan giii trong ndng nghiép, tir d6 mé ra thém nhiing
hudng trng dung mai trong tuong lai.

Ngoai ra, viéc thuc hién dé tai con gidp nhdm cuang cb lai kién thac vé hoc sau,
lap trinh Python, xir ly anh, déng thoi 1am quen véi quy trinh xay dung mot hé thong
tuong d6i hoan chinh: tir khau thu thap di lidu, huan luyén mé hinh cho dén xay dung
giao dién ang dung va danh gia két qua.

2. Muc tiéu dé tai

Tir myc dich trén, dé tai dugce dinh hudng véi muc tiéu tong quat 1a xay dung mot
hé théng thi gidc may tinh c6 kha ning phat hién va phén loai trai mit theo d6 chin hoic
tinh trang bé mat dua trén mé hinh YOLOVS, phuc vu nhu cau giam sat va ho tro ra

quyét dinh trong bdi canh néng nghiép thong minh.

Cu thé hon, dé tai dat ra mot s6 muc ti€u sau:
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Xay dyng va chuan hoa mot bo dir liéu hinh anh trai mit v6i sd luong va chat
lwong pht hop cho viée huan luyén mé hinh, dam bao c6 su da dang vé bdi canh,

goc chup, diéu kién anh sang va trang thai trai mit.

Nghién ctu va ap dung mé hinh YOLOVS cho bai toan phat hién va phan loai
trai mit, tién hanh huan luyén va tinh chinh cac tham s6 dé dat dugc d6 chinh xac

¢ muc chap nhan dugc trong di€u kién dir liéu thuc nghiém.

Xay dung mot ung dung demo (trén nén web va/hoic thiét bi di dong) cho phép
nguoi dung tai anh hoac str dung webcam dé hé théng ty dong nhan dang vi tri
tradi mit, phan loai d0 chin hodc tinh trang bé mat, va hién thi két qua mdt cach
tryc quan.

Danh gia chat lugng mé hinh dua trén cac chi sé phd bién trong linh vuc thi gic
may tinh nhu Precision, Recall, F1-score, mAP,... déng thot thir nghiém hé théng

trong nhiéu truong hop khac nhau dé nhan xét kha ning tng dung trong thuc té.

Thong qua viéc hoan thanh cac muc tiéu trén, dé tai khong chi dimg lai & muc xay dung

mot mé hinh nhén dang don 1€ ma con hudng tédi mdt hé théng téng thé c6 thé tiép tuc

phat trién va cai tién trong tuong lai.

3. Pham vi va déi twong nghién ciu

Dé dam bao tinh kha thi trong pham vi mot d6 an tét nghiép, dé tai duoc gigi han

rd vé dbi teong va pham vi nghién ctu.

Vé d6i twong nghién ciru, dé tai tap trung vao:

M0 hinh hoc séu YOLOVS, vai vai tro 1a 16i chinh cho bai toan phat hién va phan
loai d6i twong trén anh.

Dit liéu hinh anh trai mit dudi dang anh mau (RGB), c6 chtra mot hozc nhiéu tréi
mit trong khung hinh, dugc chyp trong cac bdi canh khac nhau nhu vuon cay,
cho, khu so ché,... v6i do chin va tinh trang bé mat khac nhau (vi du: mit non,
mit chin, mit bi sdu bénh).

Hé thong ung dung demo cho phép ngudi ding tuong tac vai md hinh théng qua
giao dién web hoic tng dung di dong, tir d6 kiém tra kha nang nhan dang va phan
loai trai mit trong nhitng tinh hudng gan véi thuc té.

Vé pham vi nghién ciru, dé tai chi xem xét bai toan phat hién va phan loai trai mit

dua trén hinh anh 2D caa trai con nguyén ven. Hé thong danh gia dua trén dic trung bé
mat vo trai mit, khong xét dén cac yéu td bén trong nhu d6 ngot, cau tric mai hay mai
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huong. Cac trudng hop anh qua mo, bi che khuat phan 16n hodc chup trong diéu kién
anh sang qué cuc doan khong phai 1a trong tam xir ly cia dé tai ma chu yéu duoc xem
nhu cac tinh hudng kho, dung dé tham khao trong phan danh gia.

Bén canh do, viéc trién khai hé thdng ciing duoc gidi han trong méi truong may
tinh c& nhan va thiét bi di dong pho bién. Dé tai chua di sau vao viéc toi vu mé hinh cho
cac nén tang nhdng, cam bién loT hay tich hop véi nhitng hé théng quan Iy ndng nghiép
quy md Ién, ma chi yéu dung lai & mac demo minh hoa tinh kha thi va tiém nang ung
dung.

4. Phwong phap nghién cuu

Dé thyc hién dé tai mot cach c6 hé théng, ching em két hop nhiéu phuong phéap
nghién ctru khac nhau, duoc trién khai theo timg giai doan.

Trudc hét, nhém sir dung phuong phap nghién ctu tai liéu. Ching em tim hiéu
cac khai niém va kién thtc nén tang lién quan dén tri tué nhan tao, hoc sau, mang no-
ron tich chap, thi giac may tinh ciing nhu cac mé hinh phat hién d6i tugng, trong do6 tap
trung vao dong YOLO va phién ban YOLOVS. Ngoai céc tai liéu ly thuyét, chiing em
con tham khao thém nhiing bai bao, blog ky thuat, tai liéu huéng dan st dung thu vién
Ultralytics YOLOVS8, PyTorch, cac cong cu gan nhan dir liéu, ciing nhu mét s6 nghién
ctru tng dung thi gidc may tinh trong ndng nghiép dé c6 cai nhin thuc té hon.

Tiép theo, chiing em &p dung phuong phap phén tich va mé hinh héa hé théng.
Tr bai toan thyc té 13 nhan dang va phan loai do chin trai mit, nhom xac dinh céc yéu
cau chinh cua hé théng, bao gdm: nguén dir liéu nhu thé nao, dau vao — dau ra caa mod
hinh, cac chirc ning ngudi dung can, ludng xu Iy cua hé théng (tir anh dau vao — tién
Xt Iy — mo hinh suy luin — hién thi két qua). Viéc phan tich nay gidp ching em xay
dung duoc kién trdc tong quan, phan chia ré vai tro cua ting thanh phan nhu mé hinh
YOLOVS, ung dung web/di dong, co s¢ dir licu,...

Sau d6, dé tai s dung phuong phép thiét ké va thuc nghiém. O budc nay, ching em tién
hanh:

« Thu thap, lua chon va gan nhan di liéu anh trai mit theo cac 1op da xac dinh.

o Thiét 1ap céu trdc dix liéu theo chuan YOLOVS, lra chon bién thé md hinh phu
hop va diéu chinh céc siéu tham sé huan luyén.

« Huén luyén va tinh chinh md hinh trén tap di liéu da chuan bi, dong thoi theo
ddi cac chi sb danh gia dé cd nhiing diéu chinh can thiét.
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Song song Vvéi viéc huan luyén mé hinh, chiing em xay dung mét ¢ng dung demo
(web va/hoic di dong) dé tich hop mé hinh da huan luyén, cho phép nguoi ding tai anh
hoac sir dung webcam, sau d6 hé théng sé& ty dong nhan dang va hién thi két qua nhan
dién trai mit trén giao dién.

Cubi cung, ching em ap dung phuong phap kiém thir va danh gia thuc nghiém. Vé
phia mé hinh, chiing em sir dung tap dir liéu kiém tra dé tinh toan cac chi sé nhu
Precision, Recall, F1-score, mAP,... ciing nhu quan sat cac truong hop du doan sai,
nham Ian gitra cac 16p dé rat ra nhan xét. Vé phia ang dung, nhém thir nghiém hé thdng
trén nhiéu loai anh khac nhau vé goc chup, anh sang va bdi canh, ghi nhan nhiing 15i
phat sinh (néu c6) va diéu chinh dan dé hé thong hoat dong 6n dinh hon. Két qua danh
gid 1a co sé dé ching em két luan vé muc d6 dap tng ciia moé hinh YOLOv8 ddi véi bai
toan dé ra va dé xuat nhimg hudng phét trién tiép theo.

5. Céu tric cia dd an tét nghiép
Db an tét nghiép duoc trinh bay gém cac phan chinh sau:

« Mé dau: Trinh bay muyc dich thuc hién dé tai, myc tiéu nghién ciru, ddi tuong va
pham vi nghién ctru, phuong phap nghién ctru va ciu tric cua do an.

« Chuong 1: Co sd ly thuyét va céc cdng nghé, cong cu str dung trong dé tai.

« Chuong 2: Phan tich va thiét ké hé théng nhan dang va phan loai do chin tréi
mit.

« Chuong 3: Trién khai hé thdng, két qua thuc nghiém va danh gia.

o K&t luan: Tong két két qua dat duoc, néu han ché va dé xuat huéng phét trién
trong tuong lai.
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Chwong 1. CO SO LY THUYET VA CONG CU XAY DUNG

1.1. Co sé ly thuyét
1.1.1. Ngbn ng ldp trinh Python
1.1.1.1. Khai niém vé Python

Python 1a mét ngdn ngit 1ap trinh bac cao, md ngudn mé va da nén tang. Python
duogc sir dung rong rii dé phaét trién céc tng dung web, phat trién phan mém, khoa hoc
dir liéu va may hoc (ML). Python dugc Guido van Rossum gigi thiéu vao nam 1991 va
da trai qua 3 giai doan phat trién khac nhau twong Gng voi cac version, mai nhat hién
nay la Python version 3x (3.12.3 vao 9 thang 4 2024). Python c6 cu phép rd rang va
ngin gon, gidp cho viéc hoc va st dung ngdn ngit nay tré nén dé dang.

Hinh 1.1. Hinh anh v& ngdn ngir Python

C6 thé thay Python la ngén ngit lap trinh duoc sir dung nhiéu nhat trén thé gisi hién nay,
vi Python hd tro rat nhiéu phong céach lap trinh nhu (hudéng d6i twong, ham , thu tuc) va
c6 hé sinh thai thu vién rat phong phu, dic biét manh trong céc linh vuc:

e Khoa hoc dir liéu, phan tich di liéu.

e Tri tué nhan tao (Al), hoc may (Machine learning), hoc sau (deep learning)

e Phét trién web, tu dong hod, xir Iy anh. ..
Ta c6 thé thay, Python Ia ngdn ngit lap trinh duoc st dung nhiéu nhat thé gisi hién nay.
Va cac lap trinh vién lai lya chon ngdn ngtr nay, Trong cac du an Al hién nay, Python
gan nhu 13 ngdn ngit chuan vi:

e Cu phap don gian dé doc.

e Dadung
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e S6 hitu nhiéu thu vién phong pha
e Cong dong I6n manh va da nén tang

1.1.1.2. Uu diém va nhwoc diém cia Python

e Uu diém: CU phép dé hiéu, gilp rut ngan thai gian phét trién, thu vién phong ph,
phu hgp cho AI/ML, d& thir nghiém va debug chia s& ma nguén.

e Nhuoc diém: Tc do thuc thi caa Python cham hon véi ngdn C/C++, Tiéu thu bd
nhé 16n, va khdng pht hop vai céc ung dung doi hoi hiéu suat cao.

1.1.2. Framework hgc sdu va md hinh YOLOvS8
1.1.2.1. PyTorch la gi ?

PyTorch la framework hoc sau ma ngudn mé do Meta (Facebook) phét trién, gom
mét s6 ddc diém chinh nhu. Cung cip kiéu dir liéu Tensor, twong ty mang nhiéu chiéu,
hd tro tinh toan trén CPU va GPU, co ché autograd cho phép tu dong tinh dao ham,
thuan tién cho viéc tdi wu mé hinh, API tryc quan, gan véi cach viét Python thuan, dé
thir nghiém voi mé hinh méi. Trong d¢é tai nay, PyTorch dong vai tro nén tang ma trén
do6 Uitralytics YOLOvV8 duoc cai dat va van hanh.

1.1.2.2. Gidi thiéu vé md hinh YOLOVS

YOLO (You Only Look Once) 1a mot trong nhitng md hinh hoc sau ndi bat va
phd bién nhat trong linh vuc phét hién déi tuong (Object Detection). Khdng giéng nhu
cac mo hinh truyén théng nhu R-CNN hay Faster R-CNN vén yéu cau nhiéu budc xir
Iy trung gian, YOLO duoc thiét ké dé nhan dang ddi twong trong mét 1an duy nhét, gidp
rat ngan thoi gian xur Iy va pha hop véi cac tng dung yéu cau toc do cao.

YOLOV8 la phién ban méi nhat dugc phat hanh bai Ultralytics vao ddu nim
2023, duoc cai tién manh mé so véi cac phién ban tién nhiém nhu YOLOvVS, YOLOV6,
YOLOV7. M6 hinh nay ké thtra nhitng wu diém vuot troi vé toc do va do chinh xac, dong
thoi cai tién cau trac bén trong dé hd tro tot hon cho cac bai toan phat hién déi tuong,
phén ving anh (segmentation), phan loai anh (classification), va tham chi 1a dinh vi tu
thé (pose estimation).
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Hinh 1.2. Hinh anh hiéu suat YOLOV8 véi cac phién ban trudc

Khéc vé6i cac mo hinh trude day nhu R-CNN hay SSD can nhiéu buéc dé nhan
dién ddi twong, YOLO hoat dong theo nguyén Iy “mét 1an nhin duy nhat:”, nghia 1a chi
can mot lan truyén anh qua mé hinh dé dy doan dugc cac bounding box va 16p tuong
tmg. Diéu nay gitp ting dang ké téc do xur ly, rat phi hop véi céc tng dung thai gian
thuc.

< CAu tric téng quan caa YOLOVS8
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Hinh 1.3. Hinh anh kién trdc cia YOLOVS

< YOLOVS bao gom ba thanh phan chinh trong kién truc:

e Backbone: Chiu trach nhiém trich xuat dic trung tir anh dau vao. Trong
YOLOVS, backbone str dung kién tric CSPDarknet hoic mot s6 bién thé
nhe hon, gitip ting kha ning hoc dic trung ma khong tang nhiéu tham sé.

e Neck: La cau ndi giira backbone va head, dung dé tong hop cac dic trung
& nhiéu cap do khac nhau. Neck thuong si dung FPN (Feature Pyramid
Network) hoic PANet nham ting kha ning nhan dién ddi twong ¢ nhiéu
kich thuoc.

e Head: Pau ra cia mo hinh, noi dién ra qué trinh du doan cac bounding
box, class (nhin ddi twong), confidence score (d6 tin cay) tuong ung.

Sinh vién thuc hién: Nguyén Vin Duy - L& Nam GVHD: T.S Nguyén Ha Huy Cuong 7



Nghién ctru va trng dung yolov8 trong nhin dang va phén loai d6 chin trdi mit phuc vu néng nghiép théng minh

% Ngoai ra YOLOVS8 con str dung cac ky thuat nhu:

Anchor-free detection: Khdng can dinh nghia trudc cac anchor box, gidp
don gian hoa qué trinh huan luyén.

Auto-learning bounding box: Cai thién do chinh xac trong viéc du doan vi
tri va kich thudc vat thé.

Loss Function cai tién: Téi vu ham mat mét giip mé hinh hoi tu nhanh va

chinh xac hon.

< Uu diém néi bac caa YOLOVS:

Tbc d6 xu ly nhanh: YOLOVS c6 thé chay real-time trén ca CPU va GPU,
thich hop cho wng dung yéu cau phan héi thoi gian thuc nhu camera giam
sat hay thiét bi nhing.

Do chinh x4c cao: Pugc tinh chinh va cai tién thuat toan, YOLOVS dat
diém mAP (mean Average Precision) rat cao trén nhiéu bo dir liu
benchmark.

D& sir dung va trién khai: Thu vién Ultralytics hd trg cai dit nhanh qua
pip, 6 sin c6 model pre-trained, tai liéu rd rang va ct phap lap trinh ngan
gon.

Tuy bién tt: Cho phép d& dang fine-tune trén dataset riéng hd tro export
m6 hinh sang nhiéu dinh dang (ONNX, TorchScript, CoreML...) dé trién
khai linh hoat trén nhiéu nén tang.

1.1.3. Thw vién xer ly dir ligu va anh: NumPy, Pandas, OpenCV

s NumPy

NumPy (Numerical Python) cung cép kiéu di liéu ndarray — mang nhiéu

chiéu hiéu qua, cting vai hang loat phép toan vector ho va ma tran.

L& nén tang cho nhiéu thu vién khac (Pandas, scikit-learn, PyTorch..).
Trong dé tai, NumPy dung dé thao tac trén mang pixel, chuyén doi dix liéu
gitra cac dinh dang.

+ Pandas
Pandas 14 thu vién xir ly dir liéu dang bang (DataFrame), cung cap:

Céc phép doc/ghi file CSV, Excel, JSON...
Cac thao tac loc, nhém, thong k&, tong hop dix liéu.

Trong dé tai, Pandas duoc dung dé:

Luu log cac 1an huan luyén (chi s6 mAP, loss theo epoch).
Tong hop két qua danh gia theo 16p (non, chin, sdu bénh).
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s OpenCV
OpenCV 1a thu vién thi giac may tinh md ngudén ma, hd tro:
e Doc, ghi, hién thi anh va video.
e Cac phép bién ddi anh (resize, crop, blur, chuyén dbi mau..)
e V¢ Bounding box, nhan Ién anh.

Trong dé tai, OpenCV dung dé:

e Hién thi két qua suy luan (anh trai mit véi hop bao + nhan 16p).
e Thuc hién mot s6 tién xu Iy don gian.

Anh géc Anh két qua nhan dang

g

R |

mit_non 0.83 mit_noimit_non 0.81

mit_non 0.55
mit_normit-non 0.861

l?wlt_non (.73
L e
mit__n?Q 0.70

7 vr /4

Hinh 1.4. Hinh anh trai mit dwgc v& bounding box nhan bang OpenCV
1.1.4. Nén tang gdn nhan va qudn Iy di liéu Roboflow
“* Roboflow la gi?

Roboflow 1a mot nén tang thi giac may tinh dugc thiét ké cho cac nha phat trién
va doanh nghiép. N6 cung cip cac cong cu dé xay dung va trién khai cac md hinh
thi giac may tinh, bao gdm ty dong chi thich, co s ha ting dao tao md hinh va giai
phép trién khai. Nén tang hd tro nhiéu nganh céng nghiép va truong hop sir dung,
ddng thoi cung cép céac tinh nang nhu quan ly dir liéu, gan nhan hop tac, danh gia
mé hinh va trién khai déng canh. Roboflow nham muc dich tiang téc 16 trinh phat
trién thi giac may tinh véi cong cu hang dau va huéng dan chuyén mon.

Roboflow

@ GitBook

Hinh 1.5. Hinh anh Logo Roboflow
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< Quy trinh ly thuyét khi sit dung Roboflow
e Tao Project cho bai toan (vi du: Object Detection — jackfruit).
e Tai anh Ién Roboflow
e Gan nhan bounding box cho mdi trai mit, gan cac 16p (mit_chin, mit_non,
mit_saubenh).
e Chon va ciu hinh cac augmentation néu can.

o Chia train/val/test trén Roboflow.
e Export dataset sang dinh dang YOLOVS (thu myc anh + nhan .txt + file
data.yaml).

Hinh 1.6. Hinh anh giao dién Roboflow dang gin nhan bounding box cho trai mit

% U'u diém, nhwoc diém cia Roboflow
e Uu diém: Giao dién gian nhan than thién, hd trg cac cong cu gan nhan, dé
sir dung, d& quan Iy nhiéu phién ban dataset, tich hop sén export YOLOVS
tiét kiem thoi gian.
e Nhuoc diém: ban mién phi c6 gigi han dung lugng/feature, phu thudc két
ndi internet.

1.1.5. Nén Tang Teachable Machine cho mé hinh trén rng dung di déng

Teachable Machine 1a nén tang hoc may truc tuyén do Google phat trién, cho
phép nguoi ding tao nhanh cac mo hinh phan loai hinh anh, &m thanh hozc tu thé ma
khéng can nhiéu kién thac chuy@én sau vé lap trinh hay hoc sau. Nguoi dung chi can dinh
nghia cac 16p can phan loai, tai dir liéu dao tao twong tmg, sau dé tién hanh huan luyén
tryc tiép trén giao dién web. Sau khi huan luyén, Teachable Machine cho phép xuat mo
hinh duéi nhiéu dinh dang pho biét nhu TensorFlow, TensorFlow Lite hoac
TensorFlow.js dé tich hop vao céc tng dung thuc té.
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Trong d¢é tai cua ching em, Teachable Machine dugc sir dung dé xay dung mot md
hinh phan loai hinh anh don gian phuc vu ung dung di dong AgriVision Mobile. Cac
I6p phan loai duoc dinh nghia twong (ng voi mot s trang thai cua trai mit, vi du: mit
non, mit chin, mit sau bénh. Dir liéu anh trai mit dwgc gian nhan va dugc chia theo ting
|6p va tai 1én Teachable Machine dé huan luyén mé hinh classification.

< Quy trinh sir dung Teachable Machine trong dé tai gém cac buéc chinh:

e Chuan bj tap anh trai mit d phan theo tirng mutc d6 va tinh trang.

e Tao project Image Classification trén Teachable Machine, dinh nghia cac
I6p twong tng.

e Tai anh vao ting I6p twong Gng, ciu hinh epoch, batch size co ban rdi tién
hanh huan luyén.

e Theo doi o chinh x&c trén giao dién.

e Xuit md hinh ¢ dung pht hop, ching em di chon TensorFlow Lite dé tich
hop vao ng dung Flutter.

= Teachable Machine

Preview T Export Model

mit_non

Training o
100 Image Sampl

: HAREGER

>

(]

mit_chin

100 Image Samples tensize: 16 [Ell

Output
mit_saubenh

100 Image Sampl

o - BRREEE

Hinh 1.7. Teachable Machine da train xong dir li¢u
1.2. Cong cu xay dwng hé thong
1.2.1. Méi trwong thuc thi va phat trién VS Code va méi truong do.
1.2.1.1. Visual Studio Code ?

Visual Studio Code (VS Code) 12 mot trinh soan thao m& nguon mién phi, da nén
tang, dugc phét trién boi Microsoft. N6 di nhanh chéng trd thanh mét trong nhiing trinh
soan thao pho bién nhat danh cho cac nha phét trién, nho giao dién than thién, tinh nang
manh mé va kha nang mé rong cao.
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Visual Studio Code

Hinh 1.8. Hinh anh vé Visual Studio Code

< U'u diém cia Visual Studio Code

e Mién phi va ma nguon mé: VS Code hoan toan mién phi va duoc cip phép
theo gidy phép MIT. Piéu nay nghia 1a ban c6 thé sir dung va stra d6i n6
tu do ma khong phai tra bat ky khoan phi nao.

e Panén tang: VS Code c6 sin trén Windows, macOS va Linux, cho phép
ban sir dung no trén bat ky hé diéu hanh nao. Pidu nay mang lai su thuan
tién cho céc 1ap trinh vién khi ho c6 thé 1am viéc trén nhiéu thiét bi khac
nhau ma khdng can thay d6i moi truong phat trién.

e Giao dién than thién: VS Code c6 giao dién don gian, dé sir dung va truc
quan, pht hop cho ca ngudi méi bt dau va cac nha phaét trién co kinh
nghiém.

e HJ tro nhiéu ngdn ngit 1ap trinh: VS Code hd trg hon 30 ngdn ngit 1ap
trinh phd bién, bao gém JavaScript, Python, Java, C++, C#, Golang, PHP
va nhiéu hon nita. Ban ¢6 thé st dung VS Code dé viét ma cho bat ky dur
&n ndo, bat ké ngbn ngir 1ap trinh ndo ban dang sir dung

Bén canh d6 dé hd tro qua trinh phat trién va té chirc soan thao code ciing nhu quan Iy
ma nguon , thi dé tai em str dung méi truong phat trién 12 Visual Studio Code (VS Code)
va moi truong ao (virtual environment).

1.2.1.2. Tao méi truong ao (Virtual environment)

Sau khi d cai dit Python va VS Code vé may, ching ta s& tién hanh cai dat va
tao moi trudng 4o cho dy an. Pau tién ma Terminal trong VS Code (hoiac Command
Prompt / PowerShell), di chuyén dén thu muc chira du 4n va tao méi trudng ao.

Budc 1: Tao méi truong ao cho du an.

TERMINAL

D:\mit_detection demo>python -m venv venv

Hinh 1.9. Hinh anh tao méi trueong ao cho du an
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Lénh trén s€ tao mot thu muc con tén la venv chira toan bd noi dung Python riéng cho
du an.

Budc 2: kich hoat méi truong ao (trén Windows):

D:\mit_detection_demo>python -m venv venv

D:\mit_detection_demo>venv\Scripts\activate

(venv) D:\mitﬁdetectionﬁdemo)l

Hinh 1.10. Hinh anh da kich hoat méi truong ao

Sau khi kich hoat thanh cong, tén méi trudng 1a (venv) s& xuat hién & dau dong lénh, thé
hién rang moi thu vién cai dit tiép theo s& duogc cai vao moi truong nay, khéng anh
hudng dén hé thdng toan cuc.

Budce 3: Cai dit cac thu vién can thiét cho dy an

Trong méi trudng ao di kich hoat, tién hanh cai dit cac thu vién chinh phuc vu dé tai:

(venv) D:\mit detection demo>pip install ultralytics opencv-python numpy pandas streamlit pymongcl

Hinh 1.11. Hinh anh cai dit cac thu vién sir dung trong dé tai

e Ultralytics: Thu vién YOLOVS, phuc vy huan luyén va suy luan md hinh.
e Opencv-python: xtr ly anh, v& bounding box, doc va ghi anh.

e Numpy: hd tro tinh toan trén mang nhiéu chiéu.

e Pandas: thao tac dit liéu dang bang, log két qua, théng ké.

e Streamlit: xay dung (tng dung web demo.

e Pymongo: két ndi va thao tac véi co so dit liéu MongoDB.

Sau khi cai dit, c6 thé st dung lénh:

(venv) D:\mit detection demo>pip freeze > Pequirements.txtl

Hinh 1.12. Hinh anh luu cac thu vién vao file requirement.txt

Cach nay dé luu lai danh sach thu vién va phién ban tuong wng vao file requirements.txt.
File na gilip viéc cai dat lai moi truong trén may khac tro nén dé dang (chi can chay pip
install -r requirements.txt trong mdi trudng May ao mai).

1.2.2. Khai tgo Frontend va Backend cho dg an

1. Kich hoat méi truong a0 mdi khi bit dau 1am viéc vai du an.
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e Mdi khi bat dau 1am viéc véi du an, ngudi phét trién can kich hoat méi

truong ao (venv\Scripts\activate hoac source venv/bin/activate).
2. Backend

e Chay backend: Backend cua hé thong (API phuc vu suy luan mé hinh, truy
Xuat dir liéu...) duoc xay dung dua trén FastAPI va chay bang uvicorn.

e Giasir ma ngudn backend nim trong thu muc backend/ va &ng dung chinh
dugc dinh nghia trong backend/main.py véi ddi tugng app, ta c6 thé khai
dong backend bang Iénh:

(venv) D:\mit detection demo>uvicorn backend.main:app --reload
Will watch for changes in these directories: ['D:\\mit detection demo’]

Uvicorn running on http://127.@.0.1:8000 (Press CTRL+C to quit)
Started reloader process [9136] using StatReload

Hinh 1.13. Hinh anh khoi dong backend bang Iénh

e Backend.main.app chi ra module backend.main va bién tng dung app bén
trong.

e Tham sb --reload cho phép uvicorn tu dong tai lai (hot reload) mdi khi ma
nguon thay doi, rat thuan tién trong giai doan phat trién.

e Lénh nay s& khai chay mot server HTTP (mic dinh port 8000), cung cap
cac endpoint API dé frontend (Streamlit) hozc cac hé théng khac cd thé
goi dén.

3. Frontend

e Frontend cua hé théng duoc xay dung bing Streamlit, m4 nguén dat trong
thu muc frontend/, vi du file chinh la frontend/app.py.

e Sau khi backend da chay, m& mot terminal khac (van trong mdi trudong
a0) va khoi dong giao dién nguoi dung:

(venv) D:\mit_detection_demo>streamlit run frontend/app.py

http://localhost:8561
http://192.168.1.16:8501

Hinh 1.14. Hinh anh khai dong Frontend bang lénh

e Lénh nay s€ mo tng dung Streamlit (thuong tai dia chi
http://localhost:8501).

o Ung dung sé& cho phép nguoi dung dung tai anh chup anh.

e Gui yéu ciu dén backend (FastAPl/uvicorn) dé thuc hién suy luan
YOLOVS.
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e Nhan két qua (bounding box, nhan, xac xuat) va hién thi truc quan cho
nguoi dung.

4. Quy trinh lam viéc dién hinh

e Kich hoat moi truong ao.

e Mo hai cira s6 terminal trong VS Code: Terminal 1: chay backend bing
uvicorn backend.main:app --reload , Terminal 2: chay frontend bang
streamlit run frontend/app.py.

e Tién hanh chinh stra m ngudn; khi backend thay ddi, --reload s& tu cap
nhat; khi frontend thay ddi, Streamlit ciing s& tu reload giao dién.

1.2.3. Méi trwomg hudn luyén: Google Colab
< Gidi thiéu vé Google Colab

Google Colab (Google Colaboratory) 1a mét dich vu do Google cung cap, cho
phép ngudi ding chay ma Python truc tuyén trén nén tang cloud théng qua giao dién
notebook twong ty nhu Jupyter Notebook. Diém néi bat caa Google Colab Ia:

colab

Hinh 1.15. Hinh anh vé Google Colab

e HJ tro sin nhiéu thu vién lién quan dén hoc may va hoc sau (nhu NumPy, Pandas,
Matplotlib, PyTorch, TensorFlow, OpenCV...).

e Cho phép sir dung tai nguyén phan cimg ting tc nhu GPU (vi du: NVIDIA Tesla
T4) hoiac TPU trong mét khoang thoi gian nhat dinh, hoan toan mién phi ¢ mic
co ban.

e Tich hop chat ché véi Google Driver, giup luu trit dit liéu, trong s6 mé hinh va
notebook huan luyén mét cach than thién.

Dé huan luyén md hinh YOLOVS cho bai toan nhan dang va phan loai do chin
trai mit, dé tai st dung Google Colab 1am moi trudng huan luyén chinh. Google Colab
cho phép chay ma Python trén ha tang cloud, hd trg GPU mién phi, tich hop san nhiéu
thu vién hoc sau va két ndi truc tiép véi Google Driver, rat phi hop cho cac bai toan can
tai nguyén tinh toan lon.

1. Cai dit thw vién
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O doan dau, ching ta tién hanh:

e Cai cau hinh runtime s dung GPU trong Colab (Runtime — Change
runtime type — GPU).

e Cai dit cac thu vién can thiét bang pip, bao gom: ultralytics dé sir dung
YOLOVS8, opencv-python dé xir ly anh, numpy, pandas dé thao tac dir liéu,
matplotlib, seaborn dé tric quan hoé biéu do , danh gi4a mo hinh.

e Import cic thu vién ndy vao trong notebook dé sir dung trong cac phan
Sau.

Pay 1a budc chuan bi méi trudng phan mém va phan cing (GPU) cho toan bg qua trinh
huan luyén.

~ 1. Cai dat thuvién

Ipip install roboflow ultralytics -q

88.7/88.7 kB
66.8/66.8 KB
49.9/49.9 MB

1.1/1.1 M8 49
1.4/1.a M8 58
4.2/4.2 MB 94.8 MB/s eta

from roboflow import Roboflow

ultralytics import yoLo I
rtoov2

google. colab.patches import cv2_imshow

v s« Creating new Ultralytics Settings ve.e.e file [
view Ultralytics Settings with ‘'yolo settings' or at */root/.config/Ultralytics/settings.json’
ie. " settings runs_dir=path/te/dir’. For help see https://docs.ultralytics.com/quickstart/#ultralytics settings,

Update Settings with 'yolo settings key=value', i.e. 'yolo settings r

Hinh 1.16. Cai dat thu vién véi cac 6 Iénh trong Google Colab
2. Nhép dir liéu

O budc nay, dir liéu dung dé huan luyén va danh gia mé hinh duogc Iy truc tiép
tir Google Driver ca nhan. Dau tién notebook sir dung module drive caa thu vién
google.colab dé gin (mount) Google Drive vao thu muc 1am viéc cua Colab:

from google.colab import drive
drive.mount(‘/content/drive’)
Sau khi 1énh trén thyc thi thanh cong, toan bd ndi dung Google Drive s& xuat hién
tai duong dan /content/drive. Colab hién thi thdng bao Mounted at / content/drive,
cho biét Drive da duoc gan két thanh cong.

Tiép theo, ching ta khai bao duong din dén thu muc chira bo tai liu cua dé tai:
dataset_path = "/content/drive/MyDrive/D6_An_Tét_Nghiép/dataset”
Trong do:

e MyDrive/D5_An_Tét_Nghiép/dataset 1a thu muc trén Google Drive luu toan

bo dir licu anh trai mit va cac file nhan da gan.
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e Bién dataset_path duoc st dung ¢ cac budc sau dé truy cap dén anh va nhan
trong qué trinh huan luyén, dénh gia va kiém thir md hinh YOLOVS.

. 2.Nhap dit liéu

t " from google.colab import drive

drive.mount("/content/drive")

v «s Mounted at /content/drive

dataset path = "/content/drive/MyDrive/Dd An Tdt Nghiép/dataset”

Hinh 1.17. Hinh anh nhap dir liéu & Google Colab

3. Thiét lap md hinh YOLOVS8
Trong phan nay ching ta tién hanh thiét 1ap mé hinh YOLOVS

e Dau tién khoi tao md hinh bang thu vién Ultralytics & budc trude do:
e from ultralytics import YOLO
e model = YOLO("yolov8n.pt™)
e model = YOLO(“yolov8s.pt”)

e Lua chon céc bién thé YOLOV8n hoic YOLOV8s dua vao cau hinh GPU

va y8u cau can bang giira tbc do suy luan va do chinh xac.

e Thiét lap cac tham sb huan luyén quan trong.

e EPOCHS: s epoch huin luyén

e BATCH_SIZE: kich thudc batch

e IMG SIZE: kich thuéc anh dau vao (thuong 640x640).

Nhu vay, md hinh YOLOvVS di sin sang dé huan luyén trén tap dit liéu trai mit
cua dé tai.

~ 3. Thiét 1ap mé hinh YOLOVS

model n = YOLO("yolov8n.pt")

model_s = YOLO("yolov8s.pt")

Hinh 1.18. Hinh anh thiét Iap md hinh YOLOVS trén Google Colab
4. Pao tao mo6 hinh

Phan dao tao mé hinh trong notebook thyc hién 1énh huan luyén YOLOVS
Vi cac siéu tham s da lua chon nhu:
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4.Dao tao mé hinh

© # Train voLovan
model_n.train(
data=f"{dataset_path}/data.yaml",
epochs=80,
imgsz=640,
batch=16,
workers=2,
patience=0,
name="jackfruit yoloven"

)

# Train YOLOV8s
model s.train(
data=f"{dataset path}/data.yaml",
epochs=8a,
imgsz=640,
batch=16,
workers=2,
patience=0,
name="jackfruit_yolovgs"

Hinh 1.19. Hinh anh dao tao md hinh YOLOVS8 trong Google Colab
Trong do:

e Data: duong dan dén file data.yaml mo ta tap dit liéu.

e Epochs: s vong lap huan luyén.

e Imgsz: kich thuéng anh dau vao (thuong 640 x 640).

e Batch: kich thudc batch, phu thudc vao dung lugng GPU.

e Name, project: dit tén thu muc luu két qua trong run/detect.

Trong qua trinh huan luyén, YOLOVS tu dong luu lai:

e Giatriloss (box loss, cls loss, dfl loss) theo tirng epoch.
e Céc chi sb danh gia nhu mAP@0.5, mAPO0.5:0.95, Precision, Recall trén
tap validation.
5. Panh gia mé hinh sau huin luyén
Sau khi huan luyén két thiic, chling ta chuyén sang budc danh gia mé hinh trén
tap validation/test:

e Sir dung ham model.val() hoic lénh yolo val dé tinh toan cac chi sé
e Precision, Recall, F1-score, mMAP@0.5 , mAP@0.5:0.95 cho tuirng 16p va
trung binh.

Va Sau khi két qua danh gia huan luyén da cho ra mét biéu do so sanh tir YOLOVS
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train/box_loss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)
1.3 204 —e— results 0.70
' smooth 0.65
12 18 0.65 -
11 15 &b 0.60
13
1.0 0.55 0.55 4
1.0
0.9 12 9.50 0.501
0.8 0.54 - 9411 a5
50 50 50 0 50 0 50
val/box_loss val/cls_loss val/dfl_loss metrics/mAPS50(B) metrics/mAP50-95(B)
1.60 0.70 4
1.45 0.45 4
1.81 0.65 4
1.55
1.40 - 0.604 0.40
135 1.50 0.55 0.35
14
130 1 .IM 1.454 1 l{ 0301 0.301

Hinh 1.20. Hinh anh biéu ¢6 mé hinh YOLOVS sau huan luyén

Tiép theo 1a ma tran nham I4n (cofusion matrix) cho cac I6p: mit chin, mit non mit sau
bénh, background. Ma Tran nham 13n cho phép:

e Quan sat xem md hinh thudng nham Ian gitr nhitng 16p ndo, chang han:
e Mit non bi nhan nham thanh mit chin.
e Mit sAu bénh bi nhan nham thanh mit chin néu vuing sau bénh nho...

# Ma tran Yolov8s
show_image (" /content/drive/MyDrive/0d_An TGt _Nghiép/runs/detect/jackfruit_yolovss/confusion matrix.png")
Confusion Matrix
mit_chin - 106 51 19 114
- 400
mit_non - 36 16 300
o
£z
o
o
p
o
- 200
mit saubenh - 12 22 114 29

Hinh 1.21. Hinh anh ma tran Confusion Matrix cua mé hinh YOLOv8
6. Panh gia két qua va dau ra ciia mod hinh

Sau khi hoan thanh qué trinh huan luyén md hinh YOLOVS, budc tiép theo la tién
hanh danh gia hiéu qua mé hinh thdng qua kiém thir thyc té trén tap di liu méi.
Muc tiéu 1a kiém tra kha niang tong quat ciia mé hinh va xac dinh mic do chinh xéac
trong vi¢éc nhan dang trai mit theo dung 3 16p: mit_chin, mit_non, mit_saubenh.
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# D 1idu kiém thir cia Yolova

show_image ("
show_image ("

Hinh 1.22. Hinh anh két qua dau ra mé hinh YOLOVS8 véi anh nhan dang trai mit

Két qua md hinh da nhan dang chinh xac nhiéu trai mit trong anh , véi mdi bbox
hién thi nhan Iép (mit_chin, mit_non, mit_saubenh) twong (ng hién thi trén anh. Va
mo hinh cling phan biét dugc mit chin , mit non va sau bénh vai do tin cay cao, dat
biét khi trai mit rd nét va khong bi che khuat.

1.2.4. Co sé dir liéu MongoDB Atlas
% Gidi thiéu chung

MongoDB Atlas 1a dich vu MongoDB trén nén tang cloud (Database as a Service)

do chinh MongoDB cung cdp. Thay vi phai tu cai dit va quan tri server

MongoDB trén may cuc bo hodc VPS, nguoi dung chi can:

e Tao mot cluster trén Atlas.
e Céu hinh ngudi dung, mat khau, IP duoc phép truy cap.
e K&t ndi tai cluster thdng qua mot connection string (URL).

MongoDB Atlas van dugc sir dung md hinh NoSQL dang document nhu
MongoDB thong thuong: dit liéu dugc Ivu dudi dang cac document JSON/BSON
trong cac collection thugc mot database, nhung toan bo phan ha tang (cai dit,
backup, scaling) dugc Atlas quan ly.

Hinh 1.23. Hinh anh vé MongoDB Atlas

< Vai tro ciia MongoDB Atlas trong hé théng
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Trong dé tai, MongoDB Atlas duoc sir dung 1am co s& dit liéu chinh dé:
e Luu thong tin nguoi dung: Tai khoan dang ky, dang nhap cia nguoi dung
e Luu thong tin anh/video dau vao: Tén file, duong dan (hoic URL luu trit),
ngudn dit liéu (upload, webcam, video), thoi gian xt 1y.
e Luu két qua nhan dang tir mé hinh YOLOvS: Danh sach céc trai mit duoc
phat hién trén anh/frame video, thong tin chi tiét teong ddi twong: 16p (mit
non, mit chin, mit su bénh..) xac xuat, toa d6 bounding box, phién ban

mo hinh da st dung
Viéc dung Atlas thay vi MongoDB cuc b gilp:

e D& dang truy cap tir nhiéu noi (backend chay local, deyloy server, may
khéc..) chi can dung connection string.

e Han ché phai tu quan ly backup, update, bao tri server DB.

e Phi hop véi dinh huéng sau nay néu muén trién khai hé thdng Ién cloud.

< Uu diém va han ché ciaa MongoDB Atlas
Uu diém:

e Cloud-managed: khdng can cai dat va van hanh méay cha MongoDB thu
cong.

e Ho tro backup, scaling, bao mat (IP whitelist, user/password, TLS) ngay
trong giao dién web.

e Van giit diy du vu diém cua MongoDB document: linh hoat, d& luu dir
liéu Al (bbox, nhén, log m6 hinh..).

e (0 free tier du dung cho mot d6 &n tbt nghiép.

Han ché:

e Phu thudc vao két ndi internet (backend mudn truy cap Atlas phai c6
mang).
e Néu dix liéu I16n, can hiéu ning cao phai nang goi tinh phi.
e Can cau hinh bao mat (IP, user, password) can than, tranh 16 connection
string.
< Két ndi MongoDB Atlas trong dy an
Quy trinh st dung Atlas trong dé tai thuong gom cac budc:
1. Tao Cluster trén MongoDB Atlas
e Dang ky tai khoan MongoDB Atlas.
e Tao mot cluster (free tier) va mot database, vi du mit_detection.
e Tao user (username/password) dung cho urng dung.
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e Ciu hinh Netwwork Access (cho phép IP cua may phat trién, hoic
0.0.0.0/0 néu chi dung tam khi phét trién — nhung nén han ché trong
thuc té).

2. LAy connection string (URL)
Atlas cung cdp mot URL dang , va ching ta s& copy doan URL nay dan vao
file .env mOi treong cua du an.
mongodb+srv://<username>:<password>@<cluster-
name>.mongodb.net/mit_detection?retryWrites=true&w=majority
3. Cai dat thu vién Pymongo trong méi truong 40
pip install pymongo
4. Két ndi tir backend dén MongoDB Atlas
# Tai cac bién méi trudng tir file .env
load_dotenv()
def get_database():

Két ndi téi MongoDB Atlas va tra vé database 'mit_detection'.

MONGO_URI = o0s.getenv("MONGO_URI")
try:
client = MongoClient(MONGO_URI)
client.admin.command('ping’)
print("Két ndi MongoDB Atlas thanh cong!")
return client["mit_detection"]
except Exception as e:
print("Ldi két n6i MongoDB:", e)
raise e

1.2.5. Ngbn ngér Dart va Framework Flutter cho #ng dung di déong
1.2.5.1. Dartlagi?

Dart 1a mot mén ngit lap trinh méi, duoc phat trién bai Google danh cho viéc
phét trién cac tng dung da nén tang. Dart thuong duoc gan lién véi Flutter framework,
mot lua chon cho viéc xdy dung mobile app. Tuy nhién, Dart khéng chi dung cho viéc
xay dung tng dung di dong, ngdn ngit nay con duoc ap dung cho nhiéu du &n phan mém
da linh vuc khac. Dart hd tro lap trinh hudng ddi tugng (OOP) , cli phap gan gili v4i cac
moén ngir nhu Java, C# , dong thoi duoc ti wu dé két hop vai Flutter gitp @ng dung co
hiéu nang tot trén thiét bi di dong.
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Hinh 1.24. Ngbon ngir lap trinh Dart

1.2.5.2. Flutter la gi ?

Flutter duoc tao ra boi dng 16n Google va duoc ra mat vao nam 2017 va cho dén

nay Flutter dugc phéat hanh phién ban méi nhat vao cudi thang 5 vira qua. Flutter Ia
framework UI da nén tang (cross-platform UI framework) ciing do Google phat trién,
cho phép xa@y dung tng dung chay trén Android, i0S, web va desktop chi mai mét
codebase duy nhat. Flutter cung cap hé thong widget phong pht, co ché hot reload va

engine render riéng, gidp viéc phat trién giao dién nhanh va muot.

Trong dé tai, Dart va Flutter duoc str dung dé xay dung ung dung di dong AgriVision
Mobile véi cac dac diém chinh:

Chup anh trai mit truc tiép tir camera hoac chon anh tir thu vién.

Gui anh cho md hinh phan loai (dwoc huan luyén bang Teachable Machine) dé
du doan murc do chin cua trai mit.

Hién thi két qua phan loai trén giao dién truc quan va d& hiéu.

Luu lai lich sir cac 1an nhan dang va dong bo véi backend Supabase.

4% Flutter

Hinh 1.25. Nén tang Framework Flutter

1.2.6. Nén tang Supabase backend cho #ng dung di déng

Supabase 14 nén tang Backend-as-a-Service (BaaS) ma nguon mé, duoc xay dung

trén PostgreSQL va cung cap sin cac tinh nang nhu: co s di liéu, authentication, REST
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APL luu trit file (storage) va real-time. Supabase gidp 1ap trinh vién trién khai backend
nhanh chéng ma khong can tu cau hinh va quan Iy server.

Trong tng dung AgriVision Mobile, Supabase dugc stir dung véi céc vai tro chinh:
e Luu trit thdng tin tai khoan va phién ding nhap ngudi ding (néu sir dung diang
nhap trén app).

e Luu log cac 1an nhan dang tir tng dung di dong, bao gém: thoi gian, két qua phan
loai.

4y supabase

Hinh 1.26. Nén tang Supabase backend Service
1.2.7. Cong cu hé trg'1am vigc nhom va qudn 1y ma nguén
1.2.7.1. Trellolagi ?

Trello 1a mot cong cu quan ly cdng viéc va du an truc tuyén, hoat dong theo
phuong phap Kanban: cong viéc duoc t6 chuc trén céc bang (board), trong mdi bang cé
cac danh sach (list) nhu Backlog, To Do, Doing, Done va moi thé (card) dai dién cho
mét nhiém vu cu thé. Nguoi dung c6 thé kéo - tha thé giira cac cot dé thé hién trang thai
cong viéc, gan ngudi thuc hién, dit deadline, dinh kém tai liéu va trao doi qua binh luan.
Nho giao dién truc quan va céach sir dung don gian, Trello rit phd hop cho viéc 1&n ké
hoach, phan c6ng nhiém vu va theo ddi tién do trong cac du &n hoc tip ciing nhu du an
phan mém.

< Ung dung Trello trong quéa trinh thuc hién do an.
Trong qué trinh thuc hién d6 an “Nghién cru va tng dung YOLOVS trong nhan
dang va phan loai d6 chin trai mit phuc vu néng nghiép thong minh”, hai sinh
vién Nguyén Vin Duy va L& Nam da sir dung mot bang Trello riéng dé quan ly
toan b6 céng viéc caa nhom.
e NhOm tao board vai tén “MIT Detection — Task Management (Duy &
Nam)”, trong d6 chia thanh céc cot:
e Backlog: chira cic ¥ tuong, dau viéc chung can thuc hién (vi du: “Pua
gidy cho thay ky”).
e To Do: nhitng nhiém vu di dugc théng nhat s& 1am, chd phan cong va

thuc hién (nhu “Chinh stra bao cao Word”).
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Doing — Duy, Doing — Nam: thé hién rd cong viéc ma ting thanh vién
dang thuc hién, vi du Duy phu trach quay video demo website, Nam phu
trach quay video demo app,...

Done: céc céng viéc da hoan thanh, nhu “Xay dung Backend FastAPI +
tich hgp YOLOv8”, “Két nbi Frontend — Backend va test toan bo hé
thdng”, “Tiép tuc viét code + chinh stra + hoan thién hé thdng”, kém ngay
bat dau, ngay két thic va nhan mau cho ting thé.

MIT Detection - Task Management (Duy & Nam) 09 v

em-

Hinh 1.27. Hinh anh lam viéc nhdm trén Trello

1.2.7.2. Cong cu qudn ly ma nguon GitHub

GitHub 1a mét nén tang luu trir va quan Iy ma ngudn trén ddam may, xay dung
dwa trén hé thong kiém soat phién ban Git. Nén tang nay cho phép lap trinh vién luu trit
source code, theo ddi lich st thay doi, tao nhanh (branch) dé phét trién tinh ning doc
lap, dong thoi hd tro 1am viéc nhém thdng qua commit, pull request, review va thao luan
ngay trén giao dién web. Nho @6, GitHub tré thanh c¢éng cu gan nhu “bat budc” trong
cac du an phan mém hién dai, dic biét la khi c6 nhiéu ngudi ciing tham gia va can quan
ly nhiéu phién ban code khac nhau.

< Ung dung GitHub trong qua trinh phat trién hé thong
Trong dd &n “Nghién ctru va ang dung YOLOVS trong nhan dang va phan loai
dd chin trai mit phuc vu néng nghiép thong minh”, Nguyén Vin Duy va L& Nam
da str dung GitHub 1am kho Iuu trit chinh cho ma ngudn hé thong.

main: nhanh chinh, chira phién ban on dinh cua hé thong.

duy: nhanh lam viéc cua duy la bén frontend

nam: nhanh lam viéc cua nam la bén phia backend

Lich sir commit thé hién ré qué trinh phat trién theo timg giai doan (phase).

MJi thanh vién phat trién trén nhanh riéng, sau dé6 hop nhat (merge) vao main
khi chtic nang da hoan thanh va dugc kiém thir , Muc Contributors hién thi rd hai
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tai khoan tham gia: nguyenvanduydev001 va lenam-winter, cho thay vai trd va
dong gop cua tirng thanh vién trong sudt qua trinh phat trién.

¥ main ~ P 3Branches © 0Tags Q Gotofile © Addfile - [RERTT G About
Switch branches/tags X No description, website, or topics provided.
2 from nguyenvanduydevD0/duy @@ v 92181 hour ago ) 22 Commits
[Q Find or create a branch... 0 Readme
Add backend FastAP| + YOLO model 1 hour ago A- Activity
Branches  Tags
? 3 1r Ostars
Initial project import 3 months ago
duy ‘ ‘ @ Owatching
Initial project import 3 months ago 8
+ main default ¥ Oforks
Add backend FastAPI + YOLO model 1 hour ago Report repository
nam
Initial project import 3 months ago
View all branches Releases
i Add backend FastAPI + YOLO model 1 hour ago
[ requirements.txt Add backend FastAPI + YOLO model 1 hour ago
1 README P

AgriVision — Hé thong nhan dang va phan loai do chin Contributors (2

trai mit C‘ lenam-winter [ -
=4
Ung dung Al phuc vy Néng nghiép Théng minh. O nguyenvanduydev001 You can do it

Hinh 1.28. Repository GitHub dé quan ly ma ngudon va phan chia cong viéc nhém

-0 Commits on Nov 9, 2025

Phase 6: Final Ul polish + README 2m8echt () O

© rawenva

dev001 committed last month

<o Commits on Nov 5, 2025
Phase 6: Complete API documentation ontio @ O
O lenam-vine

committed on Now 5 . v 1/1

o Commits on Oct 28, 2025

Phase 6: Add stats, compare YOLO, chat Al pages
sarsyte (0 <>
© nguyenvanduydev001 commitied on Oct 28
< Commits on Oct 21, 2025

Phase 6: Optimize YOLO inference + logging 37a3est (0 <
a3
¥ I=nam-winter committed on Oct 21 :

-0 Commits on Oct 15, 2025

Phase 5: Integrate frontend with FastAPI aszss (@ ¢
© rawvenvenduydedd0t committed on Oct 15 ©
o Commits on Oct 14, 2025

Phase 5: Fix backend issues during FE integration

baastee (3 <>
) tenam-winter committed on Oct 14

-0 Commits on Oct 11, 2025

Hinh 1.29. Lich sir commit trén Github phia bén web

<o Commits on Now 25, 2025

Phase 4: Final backend polish & documentation
o i thed fast

e @ ©

koo
o Commits on Nav 24, 2025

Phase 4: Finish Account & Settings pages
© rguyenanduydevb0! commitied 2 weeks g

askde (0 €3
o Commits on Now 23, 2025

Phase 4: Add logging + analytics backend o @ 6

@ tenar

Phase 4: Add Chat with Al

sosmss (D 6

o Commits on Mow 22, 2025

Phase 4: Add Stats page with charts

sam @ o

Phase 4: Optimize inference + caching

s (D <
@ teram-winter committed 2 weeks 3¢

o Commits on Naw 20, 2025

Phase 3: Integrate ML model + preprocessing

steszes (0 ©

Hinh 1.30. Lich sir commit trén Github phia bén App Mobile
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Chuong 2. PHAN TICH VA THIET KE HE THONG

2.1. Khao sat thyc té va xac dinh yéu cau
2.1.1. Khdo séat thuec té
Trong thuc té san xuét va kinh doanh trai mit tai cac vuon trdng, hop tac xa, cho

dau méi va siéu thi, danh gia do chin va phat hién cac van dé vé chat luong (sau bénh,
dap nat, khuyét tat bé mit...) hién nay chu yéu duoc thyc hién bang phuwong phap thu
cong. Nguoi Nong dan, thuong 1ai hodc nhan vién thu mua thuong dua vao kinh nghiém
dé quan sat:

e Mau sic vo, 4o bong, do ng cua gai mit.

e Hinh dang trai, mic d6 déng déu cua bé mat.

e Mot sb truong hop con dua vao mui huong hodc &m thanh khi gb vao trai mit.

:
P, = S e e
cyrip X el N -ﬁk’é-)

Hinh 2.1. Hinh anh nguoi dan danh gia mit dya vao kinh nghiém nudi tréng

Cach danh gia nay tuy linh hoat nhung mang tinh chu quan, phu thudc vao rat nhiéu
kinh nghiém cé& nhan, dan dén céc han ché:

e K&t qua phan loai khong ddng nhat gitta nguoi danh gia, dé xay ra tranh cii vé
d6 chin hoac chat lugng trai.

e Kh6 mé rong khi so lugng trai can kiém tra I16n (vi du trong khau phan loai trudc
khi dong goi , xuat khau, gy ton thoi gian va nhan cong.

e Khong tao ra dugc dir liéu sé dé luu trit, phan tich va téi wu dan quy trinh san
XUat — tiéu thu.

cung voi su pho bién cua smartphone, camera giam séat va céc thiét bi loT trong néng
nghiép, nhu cau tng dung thi gidc may tinh dé hd tro danh gia chat lugng ndng san ngay
cang ting. Tuy nhién, qua khao sat ban dau cho thay:
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Cac giai phap san c6 chu yéu tap trung vao mot sé loai trai cay pho bién nhu
(chudi, tao, cam..), it c6 hé thdng chuy@n biét cho trai mit phu hop diéu kién Viét
Nam.

Mbt sb hé thdng nhan dang sir dung anh tinh, chua hd trg da dang nguén dix liéu
nhu webcam, video, chatbot tu van va khong tich hop giao dién than thién cho
ngudi ding cudi.

Hau nhu chwa c6 giai phap tich hop chatbot tu van dé nguoi dung dat cau hoi, tra
cttu nhanh thong tin vé hé thdng, két qua nhan dang hay kién thirc co ban lién
quan dén md hinh.

Viéc tha nghiém, so sanh nhiéu md hinh YOLOVS8 khéac nhau (vi du thay di cau
hinh dit liéu huan luyén) thuong chi thuc hién & miac ma nguédn, chua cé chic
nang truc quan gitup ngudi dung lya chon va so sanh chat luong giira cac mé hinh.

Tir thuc té do, co thé thiy nhu cau cap thiét xay dung mot hé thong:

Cho phép nguoi ding tai anh, bat webcam hoic tai video dé hé théng tu dong
phét hién va phan loai trai mit trong nhiéu bdi canh khac nhau.

Cung c4p giao dién sir dung don gian, tich hop chatbot hd tro giai dap thic mic
vé thao tac, két qua va cac khai niém co ban.

H tro tai va so sanh nhidu mo hinh YOLOvV8 khac nhau, dua ra cac chi sé danh
gia va két qua truc quan dé lva chon mé hinh phi hop nhat cho bai toan thuc té.

2.1.2. Muc tiéu hé thong

Dua trén két qua khao sét thuc té, hé thong dugc xay dung véi muc tiéu chinh 1a

hd tro tu dong hoa qua trinh nhan dang va phan loai do chin, tinh trang trai mit dua trén
anh, video, tir @6 giam phu thugc vao viéc danh gia thu cong, tang tinh khach quan va
tao nén tang cho cac wng dung néng nghiép thong minh.

Cu thé, hé thong hudng dén cac muc tiéu sau:

e Cung cap giao dién web than thién, dé sir dung: Cho phép ngudi diing thao tac

truc tiép trén trinh duyét véi cac chirc ning ro rang nhu: dang ky, dang nhap, tai
anh, bat webcam, tai video, xem két qua... ma khong can kién thuc chuyén sau
vé ky thuat.

Hé tro da dang ngudn dir liéu dau vao: Nguoi dung o thé. Tai anh trai mit tur
thiét bi 18n hé thong dé nhan dang, St dung webcam dé nhan dang truc tiép cac
trai mit xuat hién trong khung hinh, tai video I&n hé thong phan tich va phat hién
cac trai mit trong tirng khung hinh cua video.
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e Tich hgp mé hinh YOLOVS @é nhan dang va phan loai tw déng: Ung dung
mo hinh YOLOVS d3 duoc huan luyén nhim. Phat hién vi tri c&c trai mit trén
anh/video. Phan loai d6 chin/tinh trang (vi du: non, chin, sdu bénh) véi @6 chinh
x&c pht hop cho thuc té.

e Quan Iy va hru trir dir liéu nhan dang mét cach hé théng: Luu Trir théng tin
anh/video, két qua suy luan (sé luong trai, nhan, xac xuat, thoi gian xu Iy, md
hinh sir dung..) trong co so dir liéu dé phuc vy viéc tra ciru, théng ké va phan tich
sau nay.

e H® tro so sanh chat lwgng giira cac md hinh YOLOVS8 khac nhau: Cung cap
chirc nang tai va lya chon md hinh, so sanh hai md hinh (vi du: YOLOvV8n va
YOLOVS8s) dua trén cac chi s6 danh gia va két qua thuc nghiém, tir d6 gitp lua
chon méd hinh phu hop nhét cho bai toan.

e Tich hep chatbot hé tro ngwei ding: Cho phép nguoi ding giri cau hoi 1én
chatbot dé dugc hd trg vé: Cach sir dung hé thdng, giai thich cac két qua nhan
dang va mot s6 khai niém co ban vé md hinh YOLOVS8 va xur ly anh.

Théng qua cac muc tiéu trén, hé thong khdng chi ding & mac minh hoa md hinh Al ma
con hudng dén mot cdng cu hd tro thuc té, c6 kha nang md rong rat nhiéu thi va tich
hop vao giai phap danh cho néng nghiép thong minh cho hién nay va trong tuong lai.

Bén Canh phién ban web, dé tai con huéng dén viéc xay dung tng dung di dong demo
AgriVision Mobile, cho phép nguoi dung chup anh trai mit truc tiép bang dién thoai,
phan loai nhanh mic do chin va lwu lai lich sir nhan dang dé thuan tién khi 1am viéc tai
vuon.

2.1.3. Xdc dinh yéu cdu

Dua trén két qua khao sat thuc té va cac muc tiéu hé théng da dé ra, phan nay
trinh bay cac yéu cau cu thé doi voi hé théng, Trong pham vi ndy, cac yéu cau duoc
trinh bay tap trung chu yéu cho hé thong web sir dung YOLOVS, céc yéu cau chi tiét cho
tng dung di dong sé duoc ké thira va trién khai ¢ phan thiét ké, trién khai tng dung
AgriVision Mobile, bao gom yéu cau chirc ning va yéu cau phi chiic nang. Pay sé 1a co
s& quan trong cho viéc phan tich, thiét ké va trién khai hé théng o cac chuong tiép theo.

2.1.3.1. Yéu cau chitc nang

Céc yéu cau chirc nang duoc chia theo nhom ngudi dung hé thong va quan tri
vién hé théng nhu sau:

< NhOm chire niing danh cho ngwoi dung hé thong.
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1. Dang ky tai khoan

Nguoi ding c6 thé tao tai khoan méi bang cach cung cap cac théng tin
co ban nhu (tén ding nhap, mat khau, email..).

Hé thong kiém tra tring lip tén ding nhap, kiém tra dinh dang mat
khau, théng béo 13i néu khdng hop 16.

2. Ping nhap - ding xuét

Nguoi dung sir dung tén dang nhap va mat khau dé truy cap hé théng.
Hé thong kiém tra thdng tin xac thuc, tir chdi truy cap néu sai.
Cho phép nguoi dung dang xuat an toan khoi hé théng sau khi sir dung.

3. Nhan dang trai mit tir hinh anh tai Ién

Ngudoi dung 6 thé chon va tai mot hoic nhiéu anh trai mit tir thiét bi
I&n rng dung.

Hé thong giri anh dén backend, sir dung mé hinh YOLOVS dé: Phét
hién cac trai mit trong anh, phan loai d6 chin/tinh trang (vi du: mit non,
mit chin, mit séu bénh).

Két qua duoc hién thi dudi dang: Anh c6 vé bounding box va nhan 16p.
Bang danh sach cac ddi trong dugc phét hién (Lép, Xac xuét, vi tri..)
Y&u cau phan tich hinh anh tai 1&n bang AI va dua ra két qua giam dinh

4. Nhan dang trai mit qua Webcam

Ngudoi dung s& bat webcam tir hé thdng trinh duyét

Hé théng nhan ludng hinh anh tir webcam va thyc hién: Phét hién céac
trai mit cé trong khung hinh

Cap nhat két qua theo thoi gian thyuc (real-time).

Két qua hién thi tryc tiép trén giao dién (khung video c6 bounding box
+ nhén)

5. Nhan dang trai mit tir video tai Ién

Nguoi dung ¢ thé tai file video (dinh dang duoc hd tro) Ién hé théng
Khi nguoi ding nhan bat dau phan tich video thi video s& phat hién trai
mit xuat hién trong video

Trai mit xuat hién trén video s& c6 bounding box trén ting trai mit , va
thdng ké sé lwong trai mit c6 trong video.

Khi phan tich video xong s& hién thi ra két qua json va tir két qua do
Al s& phan tich ra két qua cho ngudi ding.

6. Tuong tac v6i Chatbot Al hd tro
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e Nguoi ding cé thé gui cau hoi cho chatbot & khung nhap cau hoi ngay
trén giao dién hé thong.
e Chatbot s& tra loi cac cau hoi lién quan dén trang web nhu: Ban ¢6 thé
gilp gi cho tdi, cach sir dung hé théng, hudng dan chie nang, giai thich
y nghia mot sé théng sb ¢6 trong md hinh va mot sb théng tin co ban
vé nhan dang trai mit.
7. Tai tép - chon md hinh YOLOVS8 va so sanh md hinh
e He¢ théng cho phép nguoi ding: Lya chon mé hinh YOLOvS dang
duoc trién khai (vi du: YOLOV8n, YOLOVSS).
e Tai Ién file trong s6 mo hinh theo dung dinh dang yéu cau.
e Churc nang so sanh hai m6 hinh: Ngudi dung chon va tai 1én 2 mé hinh
1&n hé thdng can so sanh.
e Heé théng danh gia trén tap dit liéu
e Hién thi két qua so sanh (MAP, Precision, Recall , va cac théng s6 khac
mot cach truc quan.
8. Théng k& xem lai lich st
e Ngudi ding co thé xem lai lich st va két qua vira méi nhan dién
e Thoi gian thuc hién.
e S lugng va cac ddi twong dugc phat hién trude do.
< Nh6m chire niing cho quan tri vién hé théng
1. Quan ly tai khoan nguoi ding
e Xem danh sach tai khoan nguoi dung.
e Thém, stra, xo0a tai khoan
2. Quan ly m6 hinh YOLOV8
e Thém mdgi md hinh (upload trong sd, dat tén phién ban).
e Cap nhat cau hinh mé hinh
e G0& bo cac mo hinh khéng con sur dung
3. Quan ly co so dir ligu
e Xem va tra ctu lich st cac phién nhan dang d3 dugc luu trén
MongoDB Atlas.
e Quan ly céc dir liéu caa hé thong va theo ddi dugc dir liéu ciua ngudi
dung.
4. Cau hinh hé théng
e CAau hinh mét s6 tham sé chung: thoi gian timeout, kich thudc ti da |
s6 luong anh upload.
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e Cau hinh quyén truy cap ddi véi mot s6 chirc ning nang cao (so sanh
mé hinh, upload md hinh méi..).

2.1.3.2. Y&u cdu phi chizc ndng

Ngoai cac chirc ning cu thé, hé thdng can dap tng mot sé yéu cau phi chic

ning nham dam bao kha ning hoat dong 6n dinh, dé sir dung va c6 kha niang mo rong

trong tuong lai.

1. Hiéu nang

Thoi gian xtr ly trung binh cho mot anh & mirc chap nhan duoc trén may
cau hinh trung binh (vi du: tir vai traim mili gidy dén vai gidy, tuy kich
thudc cua anh va mé hinh).

Viéc nhan dang qua webcam can phan héi du nhanh va chinh xac dé nguoi
ding cam nhan dugc tinh “gan thoi gian thuc”

Hé thdng phai xu 1y duoc nhiéu yéu cau lién tiép ma khong bi lag, treo
may hoac khéng xur Iy duoc.

2. Tinh chinh xac

Mo hinh YOLOV8 duogc huan luyén phai dat cac chi s6 mAP, Precision,
Recall & mirc dap tng duoc yéu cau bai toan (cu thé duoc trinh bay &
chuong trinh thyc nghiém).

Két qua hién thi can rd rang, tranh gay hiéu 1am cho ngudi dung.

3. Tinh chit dé st dung

Giao dién sir dung ngdn ngit tiéng viét, bd cuc don gian, cac chic ning
chinh nhu (tai anh, webcam, video, chatbot..) phai that d& nhan biét.

Cac thdng béo trong web phai ré rang va than thién, khong khién nguoi
ding cam thay hoang mang.

Chatbot hd tro co ban dé nguoi ding tu tim hiéu cach st dung ma khéng
can dén tai liéu phuc tap.

4. Tinh tin cay va 6n dinh

Hé théng phai hoat dong on dinh trong thoi gian dai, han ché t6i da tinh
trang xay ra 15i kndng mong mudn.

Khi xay ra I6i ki thuat gi d6 trong noi b, thi hé théng can: Hién thi thong
bao phi hop cho nguoi ding yén tam, dong thoi khdng lam mat toan bo

dar liu da luu trude do.

5. Tinh bao mat
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e Thong tin tai khoan (username, password) phai dugc bao vé (vi du: luu
mat khau nguoi dung dudi dang hash).

e Connection string t6i MongoDB Atlas phai dugc bao mat, khong chia sé
cong khai trén bat cir nén tang nao.

2.2. M6 hinh Use Case tong quat va chi tiét
2.2.1. Xdc dinh céc actor trong hé théng

Trong hé thdéng nhan dang va phan loai d6 chin trai mit, c6 hai actor chinh tham gia

tuong tac voi hé thong:

e Ngudi dung: La ddi twong truc tiép khai thac cac chirc ning cua hé thong nhu
(sinh vién, ndng dan, k¥ thuat vién...). Ngudi ding c6 thé ding ky/ding nhap,
tai anh hoic video, sir dung webcam dé nhan dang trai mit, trong tac véi chatbot,
lra chon va so sanh cac md hinh YOLOVS.

e Admin: La nguoi quan tri hé thdng, phu trach ky thuat va quan ly hé thdng.
Admin c6 quyén quan ly tai khoan nguoi dung, quan ly cac mé hinh YOLOVS
duoc trién khai , va xem lich st dit liéu nhan dang.

Bang 2.1. Md ta cac Actor trong hé thdng

Actor MO ta Vai tro chinh

bang ky/dang nhap, tai
anh-video, bat webcam,
hoi chatbot, chon va so
sanh m6 minh

Ngudoi dung Ngudi truc tiép sir dung hé thong

Quan ly tai khoan nguoi
Admin Nguoi quan tri hé thong dung, quan ly md hinh,
xem lich sir nhan dang

2.2.2. So' do Use Case téng quét cia hé théng

Pé mo ta cac chire niang chinh va méi quan hé giita nguoi st dung véi hé thong, dé tai
st dung md hinh use case theo chuan UML. So d6 use case tong quat cua hé thong
duoc thé hién nhu sau:
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o
Quan ly 1 khoan 7
Ti / chon mé hinh Bang hip

f E =<include==
Admin i
So sanh md hinh Mgudi diing
Quan Iy md hinh Tai video

hdi chatbot @

E‘

Hinh 2.2. Hinh anh vé so @4 Use Case tong quét

Trong so d6 Use Case, mot s6 ky phap UML chinh duogc sir dung nhu sau:

X

Actor

% Actor (tac nhan)

e Duoc biéu dién bang hinh nguoi que (biéu twong “stick man”) véi tén dit
phia dudi, vi du: Nguoi dung, Admin.
e Actor thé hién vai trd twong tac v6i hé thong, khong nhat thiét 1a mot ca
nhan cy thé ma co thé 13 mot nhom nguoi hay mot hé thong bén ngoai.
% Use Case (chirc nang)

e Puoc biéu dién bang hinh elip (oval) bén trong khung hé thong, kém theo
tén chtic nang o chinh gitra.

e MJi use case mo ta mot chirc nang ma hé thong cung cap cho actor, dugc
nhin tir géc d6 nguoi ding hé théng.

< Pwong két ndi actor — use case
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e La cac duong thang ndi tir actor toi use case.

e M&i duong ndi thé hién rang actor d6 c6 quyén str dung hoic tham gia

Va0 chirc ning twong tng trong hé thong.

% Quan hé <<include>>

e Pugc biéu dién bang dudong ké nét dut co6 mii tén, kém theo nhin

<<include>> hudng tir use case goi dén use case duoc ding chung

e Trong so dd use case “So sanh md hinh YOLOVS8 va xuit két qua” c6 quan

hé <<include>> voi use case “Tai/chon md hinh YOLOvS”, thé hién rang

mbi lan so sanh mé hinh déu phai thuc hién budc tai/chon mé hinh.

2.2.3. M0 td C&c chikc nang (use case) ciia hé théng

Céc chtrc ning trong so do use case duoc chia thanh hai nhém chinh: nhém danh cho
ngudi dung va nhém danh cho Admin.

2.2.3.1. Nhom chitc nang danh cho nguoi dung

Bang 2.2. M6 ta chirc nang cia nguoi dung

nhan dang

STT Chirec nang Actor M0 ta
Tao tai khoan mai bang cach dang nhap
1 Ding ky Nguoidung | cac thdng tin cin thiét nhu (tén tai
khoan, email, mat khau).
Xéc thuc tai khoan tir bén dang ky dé
2 Ding nhap Nguoi dung | truy cap vao hé théng website, dé st
dung cac tinh nang.
5 . o Thoat khoi phién lam viéc hién tai,
3 Dang xuat Nguoi dung A o o o
khong con thong tin nguoi dung d6 nira
TR Tai mot anh tir thiét bi Ién hé thong: Mo
Tai anh trai mit va . . o A .
4 Nguoi dung | hinh YOLOV8 s¢€ phat hi¢n va phan loai

do chin/tinh trang mit.
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Nhan dang trai mit

Bat webcam, hé théng xir ly ludng hinh

dang / thong ké

5 Nguoi dung | anh truc tiép va hién thi két qua nhan
gua webcam . L
dang (bounding box, nhan, xac suat)
Tai file video 18n, hé théng bat dau phan
6 Phan tich video Nguoi dung | tich cac khung hinh va nhan dang cac
trai mit xuat hién.
Guri cau hoi cho chatbot dé nhan huéng
7 Hoi dap chatbot | Ngudi ding | dan sir dung hoic giai thich mot s6 khai
niém.
) o Chon hai mé hinh YOLOVS, hé thong s&
So sanh hai mo . . ) . S .
8 . Nguoi dung | tien hanh so sanh két qua cac théng so
hinh YOLOV8 o .
va xuat ra két qua.
Xem lich st nhan s Xem lai két qua nhan dang trude d6 voi
9 Nguoi dung

két qua twong ung

2.2.3.2. Nhom chirc nang danh cho Admin

Bang 2.3. M6 ta cac chirc nang ctia Admin

STT Chirc nang Actor M0 ta
Xem danh sach tai khoan ngudi dung,
1 Quan ly tai khoan Admin quan ly tai khoan, thém, sua, xoéa khi
can thiét.
) Quan ly md hinh Admi Quan 1y cai dat va cap nhat cac mé
min .
YOLOvVS8 hinh YOLOV8 va cac thong so khéc.
_ Tra ctu lich st nhan dang, thong ké
3 Xem lich st dir lidu Admi 5 1 ' ) I.' d; gl_A tg
min so luong, quan o ligu tron
nhan dang oNng, g y g
database.
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2.2.4. Use Case chi tiét
2.2.4.1. Use Case Dang ky

Nhép tén tai khoén,

email, password

<<include>>"
<<include>>.---~
el -.55m_clude>>
Ngu®i ding . B
. - - Lwru thdng tin tai
: khoan mai
' .
! .
<<extend=>3 '\ <<extend>>
: .

Hién thi thong bao

thanh cong Hién thi théng béo 16i

Hinh 2.3. So d6 Use Case ding ky chi tiét

+» Dac ta use case:

Bang 2.4. Use Case chi tiét chuc niang ding ky

Thanh phan N@i dung

Tén Use Case bang ky tai khoan

o Nguoi diing — ngudi chua c6 tai khoan , muén tao tai khoan
Tac nhan o
maoi dé su dung.

Nguoi dung nhap thong tin dang ky (tén tai khoan, email, mat
khau, xac nhan mat khau). Hé thong kiém tra tinh hop 18 va
MO0 ta tring 1ap tén tai khoan. Néu hop Ié thi luu tai khoan méi vao
CSDL va thong bao dang ky thanh cong; néu khdng hop 1¢ thi
hién thi thong béo 15i twong @ng.

. . - Nguoi dung chua dang nhap hé théng
biéu kién dau . )
- Form dang ky san sang hién thi
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Ludng su kién xir
ly chinh

1. Nguoi dung mé man hinh Bang ky.

2. Hé thdng hién thi form dang ky véi cac truong: Tén tai
khoan, Email, Mat khau, Xac nhan mat khau.

3. Nguoi dung nhap diy da thdng tin va nhan Dang ky.

4. Hé théng kiém tra tinh hop Ié dix liéu (khong rong, dinh
dang email, mat khau va xac nhan mat khau tring nhau,...).
5. Hé thdng kiém tra trong CSDL xem tén tai khoan d3 ton tai
hay chua.

6. Néu dir liéu hop 1 va tén tai khoan chua ton tai, hé thong
tao ban ghi tai khoan mai va luu vao MongoDB Atlas (luu
username, email, mat khau da mi hoa, thoi gian tao,...).

7. Hé thdng hién thi thong bao dang ky thanh cong cho ngudi
dung.

Ludng xir ly phu /
ngoai lé

- Thiéu théng tin hoic thong tin khéng hop 1é (Thiéu truong dit
licu, mat khau va mat khau xac minh khong tring khép. Hién
thi thdng bao 15i va yéu cau ngudi dung nhap lai)

- Tén tai khoan d3 ton tai: hé thdng hién thi thong bao “Tén tai
khoan nay da ton tai” yéu cau tao lai.

- LAi hé thdng, khdng truy cap duogc két ndi database hodc co s
dit liéu dang bao tri.

biéu kién cudi

- Truong hop thanh cong: mot tai khoan méi dugce luu trong
MongoDB Atlas, ngudi dung c6 thé dung tai khoan nay dé dang
nhap

- Truong hop that bai: khéng c6 tai khoan nao dugc tao. CSDL
khong bi thay doi.
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2.2.4.2. Use Case Pang nhdp

X

Ngwadi diung

Hién thi théng tin

déng nhap

7 .
lea" o
& .

&
&

Nh&p tén tai khoan,

’ > mét khau
¢¢\nt-"‘-‘de7, et )

— T~

<<include>> _)Aqémtra théng tih

‘C ---------------------------- \ déng nhap /
~_

bang nhap

-/ "Hién thi théng bao
dang nhap thanh
cong

Hién thi théng bao
nhap sai

Hinh 2.4. So dd use case ding nhap chi tiét

+» Dac ta use case

Bang 2.5. Use case chi tiét chic nang ding nhap

Thanh phan

Noi dung

Tén use case

Ding nhap hé théng (UC_LOGIN)

Téc nhan Nguoi dung — ngudi da co tai khoan trong hé théng
Nguoi ding nhap tén tai khoan va mat khau. Hé thdng kiém tra
M6 t thong tin dang nhap vai dir lidu luu trong MongoDB Atlas. Néu
0 ta

hop I¢ thi tao phién Iam viéc va chuyén nguoi dung vao giao dién
chinh; néu khéng hop 1€ thi hién thi théng bao 15i.

biéu kién dau

- Hé thdng hoat dong binh thuong, két ndi duoc dén MongoDB
Atlas.

- Nguoi dung da co6 tai khoan (da dang ky trudc do).

- Nguoi dung chua dang nhap & phién hién tai.

Ludng sy kién
xt ly chinh

1. Nguoi ding mé man hinh va nhan dang nhap.
2. Heé thdng hién thi form ding nhap véi cac truong: Tén tai
khoan, Mat khau.
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3. Nguoi dung nhap tén tai khoan va mat khau, sau dé nhan nat
Dang nhap.

4. Hé théng kiém tra dix liéu nhap vao (khong dé trong céc
truong).

5. Hé théng gui thong tin dang nhap 1én backend dé ddi chiéu
va6i dir liéu tai khoan trong MongoDB Atlas (so sanh username,
mat khau sau khi ma hoa).

6. Néu thdng tin chinh xéc va tai khoan dang & trang thai hoat
dong, hé théng tao phién ding nhap (session/token) cho nguoi
dung.

7. Hé thong chuyén nguoi dung téi giao dién chinh cua tng
dung.

Ludng xt ly
phu/ngoai 1€

- Thiéu thong tin dang nhap: néu ngudi dung bo tréng tén tai
khoan hodc mat khau, hé thdng sé hién thi thdng bao yéu cau nhap
day du thong tin dang nhap.

- Tén tai khoan, mat khau khéng chinh xéac: Néu tai khoan hoic
mat khau khong twong ung trong CSDL, thi hé théng sé& thong
béo “Tén tai khoan hodc mat khau khong chinh xac” va yéu cau
ngudi dung nhap lai.

- Tai khoan bi x0a bai quan tri vién: thi nguoi ding khong thé
thuc hién dang nhap duoc

- L3i database khi kiém tra tai khoan.

biéu kién cudi

- Trudng hop thanh cong: ngudi ding dang nhap vao hé thong,
c6 session hop 1& va co thé sir dung cé&c chire ning khac nhu tai
anh, tai video, webcam, chatbot, so sanh mo hinh,...

- Truong hop that bai: ngudi ding van ¢ man hinh ding nhap,
khéng tao session, dir liéu trong CSDL khong thay doi.
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2.2.4.3. Use case tai anh va nhgn dang

<<extend>>
Hidin thithang bao )~~~ Kidm ra dinh
dang/kich thwréc anh

.
A
P
__..---¥| 1taianh tir thiét bi
ceinclde -7
Tai &nh trai mit va .
nhandang /] “ flnclude» Luwu két qua vao
Ngui ding st
R
w2 Clge
‘-,_F% Hién thi két qua
ey,
“‘??;_\
<<extend>>

i6ng bao khdng phat
hién mit

Hinh 2.5. Use case tai anh va nhan dang

+» Dac ta use case

Bang 2.6. Use case chi tiét chuc ning tai anh va nhan dang

Thanh phan N@i dung

Tén use case | 1él anh trai mit va nhan dang

Tacnhan | Newoi dung

Ngudoi dung chon va tai mot hozc nhiéu anh trai mit tur thiét
bi 1én hé thdng. Hé thdng kiém tra tinh hop 1& cua file anh,
M0 ta giri anh dén mo hinh YOLOVS dé suy luan, sau dé hién thi
két qua nhan dang (bounding box, nhan Iép, X4c suat) va luu
két qua vao MongoDB Atlas.

- Nguoi dung da ding nhap hé thong
Diéu kién dau | - M6 hinh YOLOv8 da duoc cau hinh va san sang st dung

- Két ndi véi backend va MongoDB Atlas 6n dinh

1. Nguoi dung vao man hinh Nhan dang tir anh.
2. Hé thdng hién thi nat Chon anh / Upload.
3. Nguoi dung chon mot hoac nhiéu file anh tir thiét bi va

Ludng xir Iy su
kién chinh
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nhan xac nhan tai Ién.

4. Hé thdng kiém tra dinh dang (JPG/PNG,...) va kich
thuéc mdi anh.

5. Vai cac anh hop 1€, frontend gui anh 1én backend qua
API.

6. Backend nap mé hinh YOLOVS tuong (ng va thuc hién
suy luan trén tieng anh.

7. Backend tra vé& danh sach ddi tuong duoc phét hién trén
mdi anh (toa do bounding box, nhan 16p, xac suit).

8. Frontend v& bounding box va nhan 1én anh, dong thoi
hién thi bang danh sach két qua cho nguoi dung.

9. Hé thong luu thong tin anh va két qua nhan dang (duong
dan anh, 16p, x4c suit, thoi gian xt 1y...) vao MongoDB
Atlas.

Ludng xir ly

phu/ngoai 1é

- Anh khéng hop ¢ sai dinh dang hoic vuot qua dung luong
- Khéng phat hién duoc trai mit co trong anh
- 15i md hinh va backend khéng tra vé két qua

- 13i két nbi CSDL khéng luu duoc két qua vao Database

biéu kién cudi

- Trudng hop thanh cong: két qua nhan dang cho ting anh
duoc hién thi cho ngudi dung va luu vao MongoDB Atlas.
- Trudng hop 16i: khdng nhan dién dugc ddi tuong co trong
anh, théng béo 16i.
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2.2.4.4. Use case so sanh hai mo hinh YOLOvS8

Chon md hinh Ava
mdé hinh B

hong bao chuwra chony,  <<extends>
dd 2 md hinh

LA6F Hién thi danh séch

7
\\)é’a_,"
° mé hinh

-

e’ .
LL‘\T\G_“_!?‘. wnn
<<iinclude§=_>__ o ee-Lru Két qua so sanh
Nguai ding Sosanhméhinh \ ___ .. .--e----- Tt
YOLOvE
\:'m‘c{r_l.de_\':’
ién thi bang/biéu db
i Clues, s0 sanh
Admin -
gy,
.. ) i

inh toan va tdng hop
chisé danh gia

Théng bao I6i danh

gia di¥ ligu

tap di¥ liéu

Hinh 2.6. Use Case chi tiét so sanh hai mé hinh YOLOvV8

+» Dac ta use case

Bang 2.7. Use case chi tiét chirc ning so sanh 2 mé hinh YOLOVS

Thanh phan N@i dung

Tén use case So sanh hai mé hinh YOLOvVS8

Tac nhan Nguoi dung, Admin

Tac nhan chon hai mé hinh YOLOVS8 (vi du: hai phién ban
huan luyén khac nhau). Hé théng tai thong tin mé hinh, chay
danh gia trén mot tap dir liéu mau/validation, tinh toan cac
chi s6 (MAP, Precision, Recall, s6 luong phéat hién
dung/sai,...) va hién thi bang/biéu do so sanh. C6 thé luu lai
két qua so sanh vao MongoDB Atlas.
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biéu kién dau

- T6i thiéu hai md hinh YOLOVS da dwoc huan luyén va
cau hinh trong hé thdng (da Iuu thong tin/dudng dan).
- Nguoi dung hoic Admin d3 diang nhap hé thong.

Ludng xir Iy su
kién chinh

1. Tac nhan (Ngudi dung hoac Admin) truy cap man hinh
So sanh mé hinh.
2. Heé thdng truy van danh sach mé hinh YOLOVS hién c6
trong CSDL va hién thi cho tac nhan chon (vi du:
YOLOv8n, YOLOVSs ...).
3. Tac nhan chon m6é hinh A va mé hinh B tur danh sach.
4. T4c nhan nhan nat So sanh.
5. Hé théng tai thong tin/duong dan trong sé cuia mé hinh A
va moé hinh B.
6. Hé thong sir dung mot tap dir liéu danh gia
(validation/test hoic bo anh mau) va lan luot chay suy luan
véi mo hinh A:

« Tinh toan cac chi s6 danh gia (mAP, Precision, Recall,
Fl-score, ...).

« Ghi nhan mot sb vi du du doan tiéu biéu (anh + bbox +
nhan).
7. Hé thdng thuc hién tuong tu budc 6 véi md hinh B trén
cung tap dir liéu danh gia.
8. Hé thdng so sanh két qua giira hai md hinh va téng hop
thanh bang/biéu d6 (vi du: so sanh mAP, Precision, Recall;
s6 luong TP/FP/FN).
9. Hé thng hién thi két qua so sanh cho tac nhan (bang chi
s6 + mot s6 anh minh hoa).
10. Hé thong luu két qua so sanh (tén md hinh, chi s6 danh
gi4, thoi gian thyc hién, ngudi thuc hién) vao MongoDB
Atlas.

Ludng xir Iy

phu/ngoai I¢

- Khdng chon di 2 md hinh dé thuc hién so sanh

- M6 hinh khéng ton tai hoic 15i khi tai md hinh 1én hé théng
- L6i trong qua trinh danh gia , hosic mo hinh danh gi bi sai
- 15i ghi két qua vao CSDL.
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- Trudng hop thanh cdng: Tac nhan xem duoc bang/biéu d6
so sanh hai mé hinh, c6 thé dyua vao d6 dé lua chon mé hinh

phu hop; néu cau hinh, két qua so sanh duogc luu vao

Piéu kien cudi | MongoDB Atlas.

- Trudng hop that bai: Qué trinh so sanh bi ding & giira do
15i (E1-E5), hé thong khong luu hodc chi luu mét phan log,
tac nhan nhan dugc thong bao 15i twong ung.

2.2.5. So’ dé ngir canh hé thang (Context Diagram)

Ngwéi diing

|

Théng bo ding  Phan hbichat K&t qui nhin
ky, dang nhip bot. 50 sdnh

Admin

Hii dap chatbot, y

50 sanh md hinh ‘T

Anh video/ ludng Quén Iy tai khodn
webcam ngui ding
Qudn Iy mé R
dang hinh YOLOVS Danh séch
Théng tin dang ky . md hinh
dang nhip Danh sach tai
khodn nguwi ding
™,

| He théng nhan dang |

| va phan loai trai mit |

AN '/'

Méi trérng hudn luyén |UDY%:\iémuﬁh:?f:‘h Théng ké Database
Ghi mé hinh va Théng fin tai
it qua nhan khodn, két qui ——
dana nhén dana
Hinh 2.7. So d6 ngir canh hé thong
< M0 ta so' d0 ngir canh
Bang 2.8. M@ ta cac chiic nang cta so d6 ngir canh
Thanh Phan MO ta vai tro Dir li¢u trao doi
La d6i twong st
dung truc tiép hé - Gui thong tin dang ky, dang nhap

Ngudiding | thongdéthuc hién | - Tai anh, video hogc ludng webcam

nhan dang va phan | _ Nhan két qua nhan dang, phan loai

loai trai mit.
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- Nhan phan hoi tir chatbot Al va két

qua so sanh mé hinh

- Quan ly tai khoan nguoi dung
Dong vai tro quan tri
e, - Quan ly mé hinh YOLOvV8
Admin va giam sat hoat
dong ciia hé théng - Xem danh sach m6 hinh

- Theo d@i thong tin hé théng

‘ - Tiép nhan dit ligu tir nguoi ding va
Thanh phan trung b s o & 9
admin
) tam, thyc hién xur ly
H¢ thong nhan . | - Thyc hié¢n nhan dang, phan loai tréi
' : nghiép vy, suy luan it

ng va phan N .
dangvaphan |1 s didu phéi di , ,
loai trai mit e - Tra két qua xur ly
liéu gitra cac tac
- Ghi nhan di liéu huan luyén, thong

nhan
ké va log
Ho trg qué trinh - Cung cAp dit liéu huan luyén cho
Mbi truong huan luyén va cai hé thong
huén luyén tien m6 hinh nhén | - Nhan théng tin md hinh va két qua
dang nhan dang phuc vu danh gia

. _ | - Luu thong tin tai khoan nguoi dung
Luu trir thong tin va , ,
Co so dir liéu - Luu két qua nhan dang, thong ké

(Database)

dir liéu cua toan bd
- Truy xuat dit liéu phuc vu béo céo
va giam sat

hé théng
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2.2.6. So do thuc thé (ERD)

Mosded {YOLOWE}

Model_id: Objectid  (PK)

— = Usar

N

ComgereResull

campare_id: Otjest id  (PK)

Hinh 2.8. So dd thuc thé ERD

< M0 ta md hinh thuc thé (ERD)
M6 hinh ERD cua hé thong nhan dang va phan loai do chin trai mit duoc xay
dung nham mé ta cac thuc thé dit liéu chinh va méi quan hé gitra ching. Cac thuc

thé

trong md hinh phan &nh truc tiép cac chire ning da phan tich & cac phan truéc,

bao gom: quan ly tai khoan, quan Iy mo hinh YOLOVS, luu trir anh/video, két
qua nhan dang, két qua so sanh mé hinh va lich sir trong tac v6i chatbot.

e Thuc thé user
Thuc thé User luu trit thong tin tai khoan dang nhap cua hé théng, gom
cac thudc tinh nhu: user id, username, email, password hash, role, status,
created_at. Thudc tinh role ding dé phan biét ngudi dung thudng va nguoi
quan tri (admin). Mot ngudi dung c6 thé tai 1én nhiéu anh, nhiéu video,
thue hién nhiéu 1an so sdénh md hinh va c6 nhiéu ban ghi chat véi chatbot.
e Thuc thé Model (YOLOVS)
Thuc thé Model biéu dién cac mé hinh YOLOvS duoc hé théng sir dung,
véi cac thudc tinh tiéu biéu: model_id, name, version, model_type,
weights_path, description, created_by, created_at, is_active. Mdi mé hinh
c6 thé duoc ding dé nhan dang cho nhiéu anh, nhiéu video va sinh ra nhiéu
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ban ghi két qua nhan dang (Detection). Ngoai ra, mot mé hinh ciing c6 thé
xuat hién trong nhiéu 1an so sanh md hinh khac nhau (CompareResult).

e Thuc thé Image
Thuc thé Image luu thong tin vé c4c anh duoc ngudi ding tai 1én hoic
chup tir webcam dé nhan dang, gom cac thudc tinh: image_id, user _id,
model_id, source type, file path, original name, upload_time, status.
Mot nguoi dung (User) ¢é thé s hitu nhiéu anh, va mot mé hinh (Model)
c6 thé dugc dung dé xtr ly nhiéu anh. Mai anh c6 thé chtra nhiéu déi tuong
dugc phat hién, do d6 c6 quan hé 1-N véi thuc thé Detection.

e Thuc thé video
Thuc thé Video luu thong tin cac video do ngudi diing tai 1én dé phan tich,
vai cac thugc tinh: video_id, user_id, model_id, file_path, original_name,
upload_time, status. Quan h¢ gitra User — Video va Model — Video tuong
tu nhu voi Image: mot ngudi ding c6 thé tai 1én nhiéu video, mot mé hinh
c6 thé duoc sir dung dé phan tich nhiéu video. Mai video khi phan tich c6
thé sinh ra nhiéu két qua nhan dang (Detection).

e Thuc thé Detection
Thuc thé Detection luu trit chi tiét timg d6i twong trai mit dwgc md hinh
phat hién, voi cac thudce tinh nhu: detection id, image id, video id,
model_id, class_label, ripeness_level, confidence, bbox x, bbox vy,
bbox_w, bbox_h, created_at. Mdi ban ghi Detection gin véi dang mot anh
hodc mét video, va mét mé hinh cu thé. Nguoc lai, mot anh hay mot video
c6 thé c6 nhiéu ban ghi Detection, thé hién quan hé 1-N giita Image/Video
vai Detection.

e Thuc thé CompareResult
Thuc thé CompareResult dung dé luu két qua so sanh hai md hinh
YOLOVS, gom cac thudc tinh: compare_id, user_id, model_a_id,
model_b_id, dataset_name, metrics_a, metrics_b, created_at. Mdi 1an so
sanh duoc thuc hién bdi mot nguoi dung, nhung co thé lién quan dén hai
mo hinh khéac nhau (model A va model B). Vé mit logic, mot md hinh ¢
thé tham gia nhiéu lan so sanh vai cac mé hinh khéc, do d6 giita Model va
CompareResult 1a quan hé nhiéu-nhiéu, duoc trién khai thong qua céc
khda ngoai model_a_id va model_b_id trong thyc thé CompareResult.

e Thuc thé chatbot
Thyc thé Chatbot (hodc ChatHistory) Iuu lich sir twong tac gitra nguoi
dung va chatbot, vai cac thuoc tinh chinh: chat_id, user_id, question,
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answer, created_at. Mot ngudi ding c6 thé c6 nhiéu ban ghi chat khéac
nhau, thé hién quan hé 1-N giita User va Chatbot.

2.2.7. So do tuan tw

2.2.7.1. So do tuan tuw chike néng tdi anh trai mit va nhdn dang.

i Giao dién web L. MongoDB
(streamlit) API Backend MO0 hinh YOLOvE Alas

Mgurivi ding

Chon anh trdi mit va nhan nat
nhan dang

B

FOST/predict
(k&m file anh)

Y

: Kiém tra dinh dang,
! kich thurdc anh

G anh d4u vao dé suy ludn

Két qua nhén dang

Luu théng tin anh va cac
bang ghi Detection

Xac nhén lru di liéu

Hién thi két qua anh va bang chi tiét
nhén dang

Théng bao I6i anh khéing
hop 18

Hién thi thdng béo 18i , yéu cAu
chon &nh khac

Hinh 2.9. So dd tuan ty chirc ning tai anh trai mit va nhan dang

< M0 ta so' d0 tuan tw chire niing tai anh trai mit va nhan dang
So d6 tuan ty & hinh 3.9 md ta chi tiét ludng tuong tac giita ngudi ding va céc
thanh phan caa hé théng trong chirc nang tai anh trai mit va nhan dang bang md
hinh YOLOVS. Cac ddi tugng tham gia gom co:
e Nguoi ding: 1a tac nhan khoi tao yéu cau nhan dang bang céch chon tréi
mit va nhan nat “Nhan dang” trén giao dién web.
e Giao dién Web (Streamlit): thanh phan frontend, tiép nhan thao tac caa
ngudi ding, giri yéu cau dén backend va hién thi két qua tra vé.
e API Backend (FastAPI): thanh phan xir ly phia server, nhan request tir
frontend, kiém tra dit liéu, goi mé hinh YOLOVS dé suy luan va lam viéc
véi co so dir liéu.
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e Md hinh YOLOVS: thanh phan thyc hién suy luan (inference), nhan anh

dau vao va tra vé danh sach cac d6i tuong (trai mit) dugc phét hién cing
nhan 16p va do tin cay.

MongoDB Atlas: co so dit liéu dung dé luu trir théng tin anh va két qua
nhan dang tuong ng.

Quy trinh xtr ly chinh dién ra nhu sau:

1.

Nguoi dung chon anh trai mit tir thiét bi va nhan nat “Nhan dang” trén giao
dién Streamlit.

Giao dién Web giri mot yéu cau HTTP (vi du: POST /predict) kém file anh
dén APl Backend (FastAPl).

Backend kiém tra tinh hop 18 cta dit liéu nhan duoc: dinh dang anh, kich
thugc, cac tham sé can thiét,... va thuc hién tién xir Iy anh néu can.

Néu anh hop 18, backend giri anh da tién xir Iy dén mé hinh YOLOvS dé
thuc hién suy luan.

M6 hinh YOLOVS tra vé cho backend danh sach cac trai mit dugc phat hién
trén anh, bao gém: nhan lép, d6 tin cay (confidence) va cac thong sb
bounding box (vi tri, kich thuéc).

Backend tién hanh luu thong tin anh va cac ban ghi két qua nhan dang
(Detection) twong trng vao MongoDB Atlas.

Co s dir liéu x&c nhan viéc luu trit thanh c¢ng, backend xay dung ciu tric
phan hdi (JSON) chira duong dan anh di duoc vé bounding box kém theo
danh sach két qua nhan dang va guri lai cho frontend.

Giao dién Web (Streamlit) nhan két qua, hién thi anh da danh dau vung tréi
mit cing bang chi tiét (nhan, d6 tin cay, vi tri) dé ngudi dung quan sat va
danh gia.
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2.2.7.2. So do tuan tu chike nang dang nhdp

Giao dién web
PaN {Streamlit) SR MongoDB

Atlas
Mgwi ding

Mhap usemame, password
A -
w2 nhan dang nhap

] POST/ogin {username, password) ' .
; » :
: Kigm tra :
: 1 diF liéu i
H ' Tim user theo username '
: : -
: : Tra vé théng tin user
So sAnh password
. ) —
Tae sessioniioken
| D dang nhap
Tra vé két qua thinh céng
PR (kém token, wang thai
Chuyen sang man hinh chinh :
T dShg ahd ussmams
Hién thi théng bdo 15i : hodc password sai
T T TS
! Loi dang nhap {khang ton ta
PR Hién thithéng be Ji......_.. tat khodn)
‘- eremraaennaes seeremnsaend
: L&i: wui ldng nhip diy dd thdng
Hi€n thi thing bao 15 : tin {usemame, password)

Hinh 2.10. So db tuan tu chirc ning dang nhap
< MO0 ta so @6 tuan tw chire ning ding nhap
So db tuan ty & Hinh 3.10 md ta ludng xt ly caa chic ning Pang nhap hé théng.
Cac dbi tuong tham gia gom:
e Ngudi dung: nhap thong tin tai khoan dé dang nhap.
e Giao dién Web (Streamlit): nhan dir li¢u dang nhap tr nguoi dung va
gui toi backend.
e API Backend (FastAPI): kiém tra thong tin diang nhap, xac thuc tai
khoan.
e MongoDB Atlas: Ivu trit va cung cap dir liéu tai khoan nguoi ding.
Quy trinh xt Iy chinh dugc Mo ta nhu sau:

1. Nguoi dung truy cap trang Pang nhap, nhap tén tai khoan (username) va
mat khau, sau 6 nhan nut “Pang nhap” trén giao dién Streamlit.
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2. Giao dién giri yéu cau POST /login 1&n API backend, kém theo username
va password ma ngudi dung vira nhap.

3. Backend kiém tra tinh hop Ié cua dit liéu dau vao (vi du: khong dé tréng
username hozc password). Néu dit liéu thiéu hodc khdng hop 18, backend
tra vé thdng béo 13i cho giao dién, yéu cau ngudi ding nhap lai.

4. Néu dir lidu dau vao hop 1¢, backend gui truy van dén MongoDB Atlas dé
tim kiém tai khoan c6 username twong tng.

5. Co so dir liéu tra vé thong tin tai khoan (néu ton tai) hoac null (néu khéng
tim thay).

6. Truong hop khdng ton tai tai khoan véi username da nhap, backend tra vé
thong béo 18i (vi du: “Tai khoan khong ton tai”) cho giao dién dé hién thi
cho nguoi dung.

7. Néu tai khoan ton tai, backend tién hanh so sanh mat khau nguoi ding nhap
v6i mat khau d3 ma hoa (password_hash) luu trong co sé dit lidu, dong thoi
kiém tra trang théi tai khoan (active/locked).

8. Néu mat khau dung va tai khoan dang ¢ trang thai hoat dong, backend tao
phién ding nhap (session/token) cho nguoi ding va tra vé két qua dang nhap
thanh cong cho giao dién. Giao dién sau d6 chuyén nguoi ding sang man
hinh chinh cua hé thdng (vi du: trang nhan dang trai mit).

9. Néu mat khau khong dung hoic tai khoan dang bi khda, backend tra vé
thong béo 131 dang nhap (vi du: “Tén tai khoan hodc mat khau khong chinh
xac” hodc “Tai khoan dang bi khoa”), giao dién hién thj théng bao twong
tmg dé nguoi dung biét va thao tac lai.
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2.2.7.3. So dé tuan tu chite néing so sanh hai mé hinh

Giao dien Web MongoDB Meodel danh gia
EE (Streamiit) LImlEER Atlas YOLOVE
Ngwoi ding 7 Admin
M& man hinh So sdnh mé hinh !
Get/ Model {3y danh sich mé hinh
- H
CQuery danh sich Model YOLOwE
Trd danh sich Model : :
Tra danh sdch mé hinh
! Hifn thi danh sach mé hinh YOLOVE
; Chon mdé hinh A vd mé hinh B. '
' Nhin so s3nh o
' ! Posticompare (model_a_id, model_b_id)
H - H
' L&y théng tin m& hinh A, B
' : Théng tin model A, B ;
H (oo s ;
i | ¥u cdu danh gid mé hinh Atrén tap diF |i,él.
. | i3 két qua danh gia (mAF. P,
H | Yéu ciu dinh gid mé hinh B trén t3p d gy R
'4 Tr3 két qui ddnh gid cla m& hinh B :
' Lwu CompareResult juser_id,
|  model_a_id, model_b_id_.} _:
! : *
H ! Xac nhdn ey H
: : [ e R L L LT Lo
: : Tra v két qui so sdnh :
' D bbbttt
! Hién thi bang . bidu d& so '
Lfenmeeemmnas sanh2méhinh ;

Hinh 2.11. So dd tuan ti chirc ning so sanh hai md hinh
< M0 ta so dd tudn tw chikc ning so sinh hai mé hinh
So d6 tuan ty & Hinh 3.x md ta ludng tuwong tac giita cac thanh phan cia hé thong
trong chirc ning so sanh hai md hinh YOLOVS. Cac d6i twong tham gia gom:
e Ngudi dung / Admin: 1a tdc nhan khai tao yéu cau so sanh.
e Giao dién Web (Streamlit): nhan thao tac lya chon mé hinh tir nguoi
ding va giri yéu cau dén backend.
e API Backend (FastAPI): xtr Iy logic so sanh, tuong tac vdi co so dit liu
va module danh gia.
e MongoDB Atlas: Iuu trit thong tin md hinh va luu lai két qua so sanh.
e Module danh gia YOLOVS: thuc hién viéc danh gia chat lugng mé hinh
trén tap di liéu kiém tha/validation.
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Quy trinh hoat dong chinh dién ra nhu sau:

1.

Nguoi dung hoac Admin mé man hinh “So sanh mé hinh” trén giao dién web.
Giao dién Streamlit guri yéu cau dén API backend dé lay danh sach cac mo
hinh YOLOVS hién c6 trong hé théng.

Backend truy vin MongoDB Atlas dé doc danh sach mé hinh (t&n mé hinh,
phién ban, loai YOLOVS,...) va tra lai cho giao dién. Giao dién hién thi danh
sach nay dé nguoi dung lva chon.

Ngudoi dung chon md hinh A va mé hinh B, sau d6 nhan nut “So sanh”. Giao
dién gui yéu cau POST /compare Ién backend, kém theo model_a_id va
model b id tuong ng.

Backend sir dung cac ID nay dé truy van MongoDB Atlas, lay théng tin chi
tiét cua hai mé hinh can so séanh.

Backend goi module danh gia YOLOVS, yéu cau thyuc hién danh gid mé hinh
A trén mot tap dir liéu danh gia (validation/test hodc tap dit liéu mau). Module
danh gia tra lai céc chi s6 nhu mAP, Precision, Recall, F1-score,... cho md
hinh A.

Backend tiép tuc y&u cau module danh gia thuc hién twong tu véi mé hinh B
trén cung tap dir liéu dé dam bao tinh cdng bang khi so séanh. Két qua danh
gid ciia md hinh B ciing duoc tra vé& cho backend.

Sau khi nhan két qua danh gia cua ca hai mod hinh, backend téng hop cac chi
s lai, so sanh va tao thanh mot ban ghi CompareResult (chtra user thyuc hién,
model A, model B, tén tap dit liéu, cac chi s danh gia). Ban ghi nay duoc luu
xuéng MongoDB Atlas.

Cubi cung, backend tra vé cho giao dién web dit liéu so sanh (bang chi sb
va/hoic dir liéu dé vé biéu dd). Giao dién hién thi két qua cho Nguodi
dung/Admin, gitp dé& dang quan sat md hinh nao c6 hiéu ning tét hon trén tap
dix li¢u danh gia.
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2.3. Phan tich va thiét ké «ng dung di dong AgriVision Mobile

2.3.1. So’ d6 use case téng quat cho ing dung di dgng

=<<zinclude==
Xac thyc email

Bang nhip

cl Utlan.,

Phan tich anh

Mgwiri ding

Chup anh tir camera

Chafbot

e<include®>

So sanh mé hinh

Phan tich video

Xem thing ké

Hinh 2.12. So d Use case tong quat wng dung di dong Mobile App
% MO ta use case

e Ping ky: Cho phép nguoi dung tao tai khoan mai bang cach nhap dia chi
email , mat khau va xac nhan mat khau. Sau khi dang ky hé thdng sé& guri
vé email dé xéc thuc tai khoan.

e Xac thuc email: Nguoi ding mé email, nhan vao lién két xac nhan. He
théng kich hoat tai khoan sau khi xac thuc thanh cong.

e Ping nhap: Ngudi ding nhap tén dang nhap va mat khau dé truy cap vao
tng dung. Hé thdng kiém tra thong tin, néu dung s& cho phép vao man
hinh chinh.

e Ping xuat: Két thiic phién lam viéc hién tai, xoa thong tin ddng nhap trén
thiét bi va dwa nguoi ding vé man hinh ding nhap.

e Tai anh: Nguoi ding chon anh trai mit tir thu vién trén dién thoai. Anh

sau d6 dugc gui cho chirc nang phan tich anh.
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e Chup anh tir camera: Ngudoi dung mo camera trong ung dung va chup
anh trai mit. Anh chup dugc dua vao chirc niang phan tich anh.

e Phan tich anh: Ung dung sit dung mé hinh hoc may dé nhan dang va
phan loai d6 chin/tinh trang trai mit trén anh. Két qua dugc hién thi va ghi
lai vao lich su.

e Phan tich video: Ngudoi dung chon video can phan tich. Ung dung xir ly
ting khung hinh, phét hién céc trai mit va phan loai, déng thoi luu két qua
vao lich str.

e So sanh m6 hinh: Cho phép nguoi dung chon hoac tai cdc md hinh khac
nhau (vi du cac phién ban YOLOVS8 trén app), thuc hién danh gia trén cung
mot tap dir liéu va hién thi két qua so sanh, sau dé luu lai vao lich st.

e Chatbot: Ngudi dung nhap cau hoi vao chatbot. Hé thdng tra loi cac cau
hoi lién quan dén céch st dung tng dung, giai thich két qua phan tich hozc
kién thirc co ban vé nhan dang trai mit; noi dung trao ddi duoc luu vao
lich str.

e Théng ké: Ung dung téng hop céac két qua da luu (sé 1an nhan dang, ti 16
cac mirc d6 chin, tan suat sir dung chirc ning...) va hién thi dudi dang
thdng ké, do thi co ban. Cac lan xem théng ké ciing duoc ghi nhan vao
lich str.

e Luru lich sir: Sau mdi thao tac quan trong (phan tich anh, phan tich video,
so sanh mo hinh, dung chatbot, xem théng ké...), hé thdng tu dong tao

ban ghi lich st chira thoi gian, loai thao tac va két qua tuong ung.

Sinh vién thuc hién: Nguyén Vin Duy - L& Nam GVHD: T.S Nguyén Ha Huy Cuong 56



Nghién ctru va trng dung yolov8 trong nhin dang va phén loai d6 chin trdi mit phuc vu néng nghiép théng minh

2.3.2. So db tuan tw chirc ndang chup anh phan tich

i (rng dung di déng Mé hinh Teachable
{Flutter) Machine Supabase

nguriri diing

| Mé& chire néng chup anh
nhén dang

Hién thi giao dién camera

P
3

Chup &nh trdi mit

:| Tién xi¥ Iy anh

Gi¥i anh dé suy ludn

; Tra két qua dir dodn

Giri bang ghi lich siF

Xac nhan lsu :

| Hién thi két qua , 46
i chin, tinh trang

Hinh 2.13. So d6 tuan tu chic ning chup anh nhan dang trai mit
< Gidi thiéu vé so do

So d6 tuan tu & Hinh 3.13 mé ta ludng xu Iy chinh cua chic ning chup
anh va phan tich trai mit trén ing dung di dong AgriVision Mobile. Ngudi dung
mé& chirc nang chup anh trong app, giao dién Flutter hién thi camera dé ngudi
ding chup lai hinh anh trai mit. Sau khi nhan duoc anh, tng dung thuc hién tién
xt 1y (thay ddi kich thudc, chuan héa dir liéu) va giri anh dén mé hinh phan loai
duogc huan luyén bang Teachable Machine dé suy luan.
M6 hinh tra vé két qua du doan gdm nhan 16p (vi du: mit non, mit chin, mit sau
bénh) va do tin cay. Ung dung hién thi két qua nay cho nguoi dung, dong thoi
gui thong tin anh, nhdn dy doan, do tin cay va thoi gian thuc hién Ién Supabase
dé luu thanh mot ban ghi lich sir. Nho d6, ngudi ding cé thé xem lai céc 1an nhan

dang da thyuc hién trén ing dung trong cac phién lam viéc sau.
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2.3.3. So’ d6 tudn tw chire néing ding ky tai khodn

(Fng dung di déng Dich vu xie thre Email
(Flutter) {supabase)

Ngurai ding

M& man hinh ding
ky t3i khodn

-l
»>

! Mhdp email, mat m{a‘.u . %dc nhan!
mat khau va nhan dang ky |
>

d
|

Kiém tra di¥
¢ ligu

PP .
Gl yéu cau tao email,
password »

: Kiém tra Emai
: triing hay khing
Tra v 16i, tai khodn d& :

thn tai
1
1
1
H
H I . L oE .
! Hien thi thong bao loi , yéu
H cAu nhip la
R
\ ; Giri email x3c thre vao dia
1 : ] P, .
H : Trd vé két qua ding ky chi 8 dang ky
: thanh cong / xac thws :
o . . [P email
Thing bac vui long kiem tra 1
i email dé xac thuc t3i khodn
H i '
H H
H :
o
| M& email va nhdn lign két : ] . i
| «ac thure : + GiFi y8u cau xde thue tai khodn

Kiém tra token cip nhét
. trang thai tai khodn

Hinh 2.14. So db tuan ty chirc nang dang ky cia App Mobile
< Gidi thiéu vé so dd

So d6 tuan tu trén md ta ludng xir Iy chirc ning Pang ky tai khoan trén
ung dung di dong AgriVision Mobile. Nguoi dung nhap thong tin dang ky (tén
dang nhap, email, mat khau, xac nhan mat khau) trén (ng dung Flutter, sau dé
app gui yéu cau tao tai khoan 1én dich vu xac thuc (Supabase/Auth). Dich vy
Kiém tra tring tén dang nhap/email, néu da ton tai thi tra vé 15i dé app hién thi
thong bao cho ngudi dung. Néu dang ky hop 18, dich vu sé tao tai khoan méi va
giri email xé&c thuc thong qua mail server. Nguoi ding mo email, nhan vao lién
két xac thuc; dich vu xac thuc kiém tra token, cap nhat trang thai tai khoan sang
“da kich hoat” va thong bao xac thyc thanh cong. Sau budc nay, ngudi dung cd

thé quay lai app va ding nhap binh thuong.
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2.3.4. So do tudn tw chikc nang ding nhap tai khodn

f rng dung di déng Dich vu xac thuc
(Flutter) Supabase

Mgwdi ding

WM& man hinh ddng nhap

: Nhdp email va password va
nhan déng nhap

L | Kidm tra 0 ligu
' ¢ dé trong

Gi¥i yéu cau dang nhap
email_password

! | Kidm wa tai khodn ,

: trang thai kich hoat
Tr3 vé 18i £ sai t3i khodn . mat khiu |

i Hiénthi thang bao I5i va yéu

" cau dang nhip lai '

Tra vé 161 3 khodn chua xac
thurc email

Thing bag cn xdc thwre email
goono.... Gedangnohép

Tra vé thiing tin 13i khodn | token

¢+ | Luu token ddng
¢ Inhap trén thiét bi
¢ Chuyén dén man hinh chinh ciia ;
' mgdung i

Hinh 2.15. So d6 tuan tu chice ning dang nhap tai khoan caa App Mobile
< Gidi thiéu vé so dd

So d6 tuan tu ¢ Hinh 3.15 md ta ludng xur ly chirc nang ding nhap trén
ung dung di dong AgriVision Mobile. Ngudi dung mé man hinh dang nhap, nhap
tén dang nhap (hoic email) va mat khau, sau d6 tng dung kiém tra di liéu dau
Va0 VA giri yeu cau xac thuc téi dich vu Supabase/Auth. Dich vu kiém tra théng
tin tai khoan, trang thai kich hoat va mat khau. Néu thong tin sai, hé thong tra vé
thong bao 16i dé ngudi ding nhap lai; néu tai khoan chua xac thuc email, hé thong
yéu cau ngudi ding hoan tat budc xéac thuc. Truong hop dang nhap thanh cong,
dich vy tra vé token phién lam viéc va thong tin ngudi ding, tng dung luu token

trén thiét bi va chuyén ngudi ding tgi man hinh chinh.

2.3.5. So do hoat dpng chirc nang nhgn dang qua Camera
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MNgui dung mé éng
dung Agrivision

Niguwrri ding chen chire ndng
nhin dang camers

(Fng dung yéu ciu quyén truy
cip camera (néu chus)

Cho phip Tir chéi

Ngui ding che phép

Hidn thi thdng bo 15i (khing
truy edp dwoe cameara

Biit camera v3 hién thi ludng
hinh &nh trén man hinh

cung c3p quydn sl
dung camera de siF

Goi § ngudi dimg
dung chifc ning

(Chup khung hinh hién
tai (tlr budng camers)

Tién ¥ b khung hinh
d&n md hinh phan
loai
S
oy
Mé hinh guét va nhdn
dang wat the trong
khung hinh

_p‘1ha_t bang thang
kst lrong viti 13

loai mit theo khung
hink

Mguedi ding di_
chuyen camera gan
i vit thé

g diing
{ihn Dimng ho3c
chira

L 9

Lwu phién nhan dang
realtime , vao mus
thong ké

Ngwdi ding quay vé
man hinh chinh

Hinh 2.16. So d6 hoat dong chirc nang nhan dang qua Camera trén App Mobile

< Gi6i thiéu vé so do
So d6 hoat dong & Hinh 3.16 md ta luong xir Iy chirc nang nhan dang trai mit qua
camera trén ung dung di dong AgriVision Mobile. Nguoi dung chon chic nang
“Nhan dang qua camera”, tng dung yéu cau quyén truy cap camera va bat luong
hinh anh truc tiép trén man hinh. Ung dung lién tuc lay cac khung hinh hién tai,
thuc hién tién xi ly va giri ti mo hinh phan loai duoc huan luyén bang Teachable
Machine, dong thoi bang théng ké bén duéi dugc cap nhat lién tuc theo ting
khung hinh. Khi nguoi ding nhan dung, tng dung luu lai thong tin phién nhan

dang vao lich sir va cho phép quay vé man hinh chinh.
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Chwong 3. TRIEN KHAI HE THONG VA KET QUA PAT PUQC

3.1. Cau hinh h¢ théng
3.1.1. Méi trwong phat trién cuc bé

e Hé diéu hanh: Windows 10/11 64-bit
e CPU: Intel Core i5 hoac tuong duong
e RAM: Téi thiéu 8GB
e Ngon ngir lap trinh: Python version 3.11
e |DE: Visual Studio Code
e Moi trudng 40: venv
e Thu vién chinh st dung:
- Ultralytics (YOLOV8)
- Opencv-python
- Numpy, pandas
- Streamlit (frontend)
- Fastapi (backend API)
- Uvicorn (chay server FastAPI)
- Pymongo (két ndi MongoDB Atlas)
- Python-dotenv (quan Iy bién méi trudng)
e Trinh duyét web: Google Chrome

3.1.2. Méi trwong hudn luyén mo hinh

e Nén tang: Google Colab

e Phan cang: GPU trén Colab

e Dung luong RAM: ~12-16 GB

e BO dir liéu: Tap anh trai mit ¢3 gin nhan trén Roboflow, chia thanh céc tap train,
val, test.

e Thu vién:
- Ultralytics
- Torch, torchvision

- Numpy, pandas, matplotlib, seaborn
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train/box_|oss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)
1.75 —— results 1.5 0.71
150 smooth 0.65 1
1.2 .50 ]
1.4 0.61
1251 0601
1.0 131
’ 1.004 0.5 0.55 4
1.2
0.754
0.8 0.50 1
050 114 041
0 50 0 50 0 50 0 50 0 50
val/box_loss val/cls_loss val/dfi_loss metrics/mAP50(B) metrics/mAP50-95(B)
2.0 0.70 1
1.6 1.8 0.454
0.65
1.8 0.40
1.5 1.7 0.604
1.6 0.351
1.4 1.6 0.55
1.4 0.30
0.50 1
1.3 1.51 0.254
1.2 0.45 1
] 0.20 A
124, . 104, ; 14, ; 0,404,
0 50 0 50 0 50 0 50 0 50

Hinh 3.1. Hinh anh Google Colab khi da train xong m6 hinh YOLOvS
3.1.3. Cdu hinh co sé dir ligu
e H¢ quan tri CSDL: MongoDB Atlas
e Cluster: 1 cluster mién phi, 1 replica primary
e Database: mit_detection.
e Cac collection chinh:
- Users: luu thong tin tai khoan nguoi dung
- Analysis_logs: luu két qua phan tich anh
- Chat logs: Iuu lich sur hoi thoai vai chatbot
- Video logs: luu thong tin video tai 1én

- Report_logs: luu két qua so sanh model

Két ndi ti MongoDB Atlas dugc cau hinh théng qua chudi két ndi (connection string)

mongodb+srv://<db_username>:<db_password>@cluster®.a2snrjc.mongodb.net/? 0
appName=Cluster®

Replace <db_password> with the password for the <db_username> database user. Ensure any option params are
URL encoded® .

Hinh 3.2. Chudi ma connection string cia MongoDB Atlas

Chudi nay dugc dat trong file cau hinh .env dé dam bao an toan dix liéu.
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Cluster0
1 I3 PREVIEW MNew Data Explorer il VISUALIZE YOUR DATA £ REFRESH

+ Create Database

mit_detection.analysis_logs

Q 44KE ATA, SIZE: 22.96KB A MENTS: 71 INDEX AL SIZE: 36KB
Find
mit_detection
Generate queries from natural language in Compass® INSERT DOCUMENT
analysis_logs
ror® .
APP'v [e]
1-20 OF MANY
_fd: ObjectId('edadccde: b4ado3bT6L
video_logs timestamp : "20825-11-87T17:41:34.315884
usernamo .

< 1-20 of many results NEXT n

Hinh 3.3. Céac collection chinh cua hé thong
3.2. Quy trinh cai dit va chay hé théng

3.2.1. Céu tritc thu muc chwong trinh

“ MIT_DETECTION DE... (& Fg C @
“ @ backend
> B
e _init_.py

® _gitignore
README.md

¥ requirements.txt

Hinh 3.4. C4u trtic thu myc chuong trinh
3.2.2. Cai dat méi truong va cdc thw vign
e Cai dat Python 3.11 va Visual Studio Code
e M0 thu muc du an bing VS Code
e Tai thu myc géc dy &n, tao méi truong 4o:
python -m venv venv
e Kich hoat moéi truong ao:

venv\Scripts\activate
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e (Cai dit cac thu vién can thiét (dua trén file requirement.txt)
pip install -r requirements.txt
3.2.3. Cdu hinh két néi co sé diz liéu va tham sé hé théng
Tai file .env cua du 4n, luu cac thong s6 cia CSDL va cac tham sb khéc:
e MONGODB_URI=mongodb+srv://<user>:<password>@<cluster-
url>/jackfruit_db
e DB = client[mit_detection]

Trong m& ngudn backend chuong trinh doc gié tri nay dé két néi MongoDB Atlas
thong qua thu vién pymongo

from pymongo import MongoClient
from dotenv import load_dotenv
import os

load _dotenv()

get_database():

K&t néi toi MongoDB Atlas va tra vé database 'mit_detection’.

MONGO_URI = os.getenv("MONGO_URI")

try:
client = MongoClient(MONGO_URT)
client.admin.command( 'ping')
print(" [ K&t néi MongoDB Atlas thanh céng!™)
return client["mit detection"]

except Exception as e:
print(" )X L6i két ndéi MongoDB:", e)
raise e

Hinh 3.5. Hinh anh doan ma doc bién méi truong khoi tao két ndi MongoDB
3.2.4. Khai tgo Backend
Tai thu muc g6c du an (khi d kich hoat méi truong 40), chay lénh:
uvicorn backend.main:app --reload
e Backend.main:app 1a duong dan dén ddi tugng tng dung FastAPI.

e Tham s6 --reload gitip server ty dong tai lai khi c6 thay d6i m& nguon.
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Sau khi khai chay thanh cong, backend ling nghe tai dia chi:
http://127.0.0.1:8000

3.2.5. Khai chay frontend

M& mot cira s6 terminal méi (Van & trong méi truong ao) , thyc thi lénh:

streamlit run frontend/app.py

Sau khi chay, Streamlit s¢€ tu dong m¢ trinh duyét tai dia chi:
http://localhost:8501

3.3. Két qua dat dwoc cia website

3.3.1. Giao di¢n trang cha caa Website

Hinh 3.6. Giao dién trang chu chinh ctua website

Hinh anh minh hoa giao dién va luong hoat dong cua hé théng AgriVision, cho phép
ngudi dung tai anh hoic sir dung camera dé hé thong Al tu dong phan tich, nhan dang
va cung cap thdng tin hd tro trong linh vuc ndng nghiép théng minh.
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3.3.2. Giao dién dang ky va ding nhdp

» N AGRI1VISION — HE THONG NHAN DANG VA PHAN LOAI B0 CHIiN TRAI MiT
%< AgriVision

Uing dung Al phuc vis Néng nghiép Théng minh
Trang chu pang nhap 2k
Pang ky tai khoan méi
Phén tich anh

& Tén ngudi ding
Video/Webcam n hién thi hosc nicknam

® Dia chi email

Théng ké

example@gmail.corr

5 L J

So sanh YOLOv8 ——

Nhap mat khd Poy
Chat Agrivision "

[E xac nhdn mat khau

Tai khoén

Nh3p lai mat kha Foy

Tao tai khodn

Hinh 3.7. Giao dién dang ky ctia website

Hinh anh minh hoa giao dién ding ky tai khoan cua hé théng AgriVision, cho phép
ngudi dung tao tai khoan méi bang cach nhip thong tin ¢4 nhan co ban, phuc vu viéc
quan ly nguoi dung va khai thac cac chirc nang nhan dang, phan loai d6 chin trai mit
cua hé théng.

b . AGRI VISION — HE THONG NHAN DANG VA PHAN LOAI PO CHIN TRAI MIT
%< AgriVision

(ing dung Al phuc vu N6ng nghiép Théng minh

Trang chi pingnhis ¥ Dingky
> Pangnha = P >
Pang nhap tai khoan
Phan tich anh
e .. & Ténngudi ding

Video/Webcam

Théng ke

So sanh YOLOv8
Ding nhap

Chat AgriVision

Tai khoan

Hinh 3.8. Giao dién dang nhap cua website

Hinh anh minh hoa giao dién ding nhap cta hé théng AgriVision, cho phép ngudi
ding xé&c thuc tai khoan dé truy cap va st dung cac chiic nang nhan dang, phan loai do
chin trai mit.
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3.3.3. Giao dign phan tich d@nh va két qud phan tich

3% AgriVision L ~ o o
AGRI VISION — HE THONG NHAN DANG VA PHAN LOAI PO CHIN TRAI MIT
Uing dyng Al phuc vy Néng nghigp Théng mint
Trang chi

Daing nhdp

wa Phan tich anh

[ =4 Chon anh trai mit can phan tich

Té anh Ién (1PG, JPEG, PNG)
Théng ké
i i
oy, o i ——
" Limit 200MB per file « 1PC, IPE NS
So sénh YOLOVE
Nguéng Confidence

Chat AgriVision

Tai khoan
@ gt dau phan tich anh

Hinh 3.9. Giao di¢n phén tich anh cua website
Hinh anh minh hoa giao dién phan tich anh cua hé théng AgriVision, cho phép ngudi
ding tai anh trai mit, thiét lap ngudng nhan dang va thyuc hién phan tich, phan loai do
chin trai mit bang md hinh Al.

AGAI VISSON — WE THONG NHEN DANG VA Piki Lo 00 cnit Ty [ i AR VISION — WE THONS Wiek DENG VA PHAS LOSI DO N TRES WiT

[Znaes | wa Phan tich anh m wa Phén tich anh

54 Chon nh trdi mit <3n phin tich & Chon anh trii mit cin phin tich

il K&t qué nhin dang

Hinh 3.10. Két qua nhan dién trai mit va phan tich cua Al

Hinh anh minh hoa két qua phan tich anh trai mit cua hé thong AgriVision, trong d6 hé
thong thuc hién phat hién trai mit, hién thi hop bao va nhan phéan loai, dong thoi cung
cap bang két qua va noi dung phan tich ho trg bai Al.
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3.3.4. Giao dign phan tich video va két qua phan tich

Deploy }
N Aari Visi
< AgriVision
Trang chi 8¢ Phan tich Video / Webcam
Dang nhap ®AgriVision nhn dang d9 chin tréi mit tric ti€p tifvideo hodc webcam. Video dudc xf 1 bing md hinh YOLOVS, hién thi bounding box, label va JSON
realtime bén canh
Phén tich anh
Ngudn dif ligu: Ng@ng Confidence @
Thong k& © H videofile = Webcam D —-
0.10 10
So séanh YOLOvS
Chat AgriVision Tai video l&n (MP4, MOV, AVI)
Drag and drop file here
3i khoa B fil
Tai khoan Limit 200MB per file « MP4, MOV, AVI, MPEG4 rowse files

Hinh 3.11. Giao dién phéan tich video cua website

Hinh anh minh hoa giao dién phan tich video va webcam cua hé théng AgriVision, cho
phép xir Iy video hoic dir liéu camera theo thai gian gan thuc nham nhan dang va phan
loai d6 chin trai mit bang md hinh Al.

Hinh 3.12. Két qua phan tich video va phan tich Al caa video

Hinh anh minh hoa két qua phan tich video/webcam cua hé thong AgriVision, trong d6
md hinh Al thyc hién nhan dang trai mit theo thoi gian gan thuc, hién thi hop bao, nhan
phan loai va cung cap noi dung phan tich hd tro cho ngudi ding.
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3.3.5. Giao dign webcam va két qud nhan dgng webcam

Hinh 3.13. Giao dién webcam va két qua nhan dién cua webcam

Hinh anh minh hoa két qua nhan dang d6 chin trai mit bang video/webcam trong hé
théng AgriVision, trong d6 mé hinh AI phat hién trai mit va hién thi hop bao cuing
nhan phan loai theo thai gian gan thuc.

3.3.6. Giao dign chirc ndng théng ké va phan tich sé liéu

Ty |& cac loai mit trong vuan

100.0%

mit_non

T Mgt kg st B b dang

Xu hardmg nhan dang mit theo thi glan

Hinh 3.14. Két qua thong ké va phan tich sé liéu

Sinh vién thuc hién: Nguyén Vin Duy - L& Nam GVHD: T.S Nguyén Ha Huy Cuong 69



Nghién ctru va trng dung yolov8 trong nhin dang va phén loai d6 chin trdi mit phuc vu néng nghiép théng minh

Hinh anh minh hoa giao dién thng ké cua hé thong AgriVision, hién thi ty 18 cac loai
trai mit trong vuon, sé lwong nhan dang va xu hudng thay doi theo thoi gian nhim hd
tro theo doi va danh gia tinh trang vuon cay.

3.3.7. Giao dién chirc ning so sanh mé hinh

AGRI VISION — HE THONG NHAN DANG VA PHAN LOAI D& CHIN TRAI MIT

fing dung Al phuc vis Ning nghiép Théng minh

Trang chil
Ding thép So sdnh md hinh YOLOv8n va YOLOvS8s
Phan tich an iz n B )
VideaWebcam Tai dif liéu huan luyén

et U YOLOWN KetqubvoLONE
Thong ké

Drag and dropfile here

Vi g i i hai il kit qui (.csv) 0€ hién thi bing 5o sdnh v3 bio cio.

Hinh 3.15. Giao di¢n chirc nang so sanh hai mo hinh
Hinh anh minh hoa giao dién so sanh hai mé hinh YOLOv8n va YOLOVSs, cho phep
danh gia va ddi chiéu két qua huan luyén nhiam lya chon mé hinh phi hop cho bai toan
nhan dang d6 chin trai mit.

So sinh md hinh YOLOVSn va YOLOvEs

At b céo POF

Hinh 3.16. Két qua so sanh va phan tich dir liéu cua hai mé hinh YOLOVS
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Hinh anh minh hoa két qua so sanh hiéu niang giira hai md hinh YOLOv8n va YOLOVSs,
bao gom céc chi s6 tong quan, biéu dd huan luyén theo epoch va biéu d6 hiéu nang nham
hd tro lua chon mé hinh phi hop cho bai toan nhan dang do chin trai mit.

3% AgriVision N
Nhén xét tu AgriVision >K Agl’l Vision
AgriVision — So sénh hiéu suat mé hinh YOLOv8
«YOLOVSN hudn luyén nhanh hdn khodng 40-60%.

Nui diing: lenampro888
Ding nhap Ngy tao bdo cao: 20251203 12:09
N Vi thiét bi gidi han nhu Jetson hodc Raspberry Pi, nén chon YOLOvSN,

. + YOLOv8s dat mAPS50 cao han, phi hap véi hé théng yéu cau dd chinh xac cao.
Trang chil

chiss YOLoven | voLOvEs

Phén tich anh « Néu trién khai quy mé 1dn hodc trén cloud, YOLOVSs 13 [a chon uu tién. Eoaciy 0.6095 05936

Recal osn7 | oese

mAPS0 05998 6123

Video/Webcam mMAPS0-05 0.4102 04110
Thong ké = XUé’t bao cao PDF Nhn xét tir AgriVision:

ao han, phit hop véi hé thang yi

+YOLOVEs d
hY ust bio clio PDF *YOLOvBn h nhanh hon khoang 40-60%.
v So sanl ‘'OLOvE uat bao cao

+Vdi thigt bj gidi han nhu Jetson hogic Raspberry n.
« Néu trién khai quy mé Ién hode trén cloud, YOLOVSs la lya chon vu tién.

\isit Tai xudng PDF
Chat AgriVision M e RariVision — Bénh gié mé inh A cho réng nghidp hién dai

Tai khodn

Hinh 3.17. Xuat File PDF phan tich tir hé théng

Hinh anh minh hoa chirc ning nhan xét va xuat bao céo caa hé théng AgriVision, cho
phép tong hop, so sanh hiéu ning ciac mod hinh YOLOVS va sinh béo céo két qua dudi
dang PDF.

3.3.8. Giao di¢n Al hé trgr Chatbot

eplay
& AgriVision

AGRI VISION — HE THGNG NHAN DANG VA PHAN LOAI B3 CHIN TRAI MIT

Trang chil (ing dung Al phuc vu Néng nghigp Thiing mink
Déng nhdp
Phén tich anh h oy g
Chat AgriVision
VideofWebcam ¥in chae, lenampresag .
i 51 vE YOLOvA, d8 chin ciia mit, hodc ki thust néng nghiép thiing minh.
Théng ké

S0 sénh YOLOVE

Tai khodin

Hinh 3.18. Giao dién Chatbot hé tro AgriVision

Hinh anh minh hoa giao dién Chat AgriVision, cho phép nguoi ding trao doi va nhan

tu van lién quan dén nhan dang d6 chin trai mit va tng dung Al trong néng nghiép théng
minh.
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Chat AgriVision

chio, lenamprosss
451 t5i v2 YOLOVS, 83 chin ciia mit, hodc ky thudt ndng nghiép thang minh.

Théng ké

So s4nh YOLOVS

Hinh 3.19. Két qua tra loi cua Chatbot

Hinh anh minh hoa két qua twong tac trong chirc ning Chat AgriVision, cho phép nguoi
dung dat cau hoi va nhan tu van lién quan dén nhan dang d6 chin trai mit va ang dung
Al trong ndng nghiép thdng minh.

3.3.9. Giao dién théng tin ngwoi dung

il Hoat dgng gin ddy

Anin di phin ticn Bio cio 43 uit Lughenattrg

Hinh 3.20. Giao dién thong tin nguoi dung

Hinh anh minh hoa giao dién quan ly tai khoan ngudi ding cua hé thong AgriVision,
cho phép xem théng tin ca nhén, lich sir hoat dong va cap nhat thong tin nguoi dung.

3.4. Quy trinh cai dat va chay rng dung AgriVision Mobile
3.4.1. Chudn bi méi trwong phét trién
Pé cai dat va chay duoc ung dung di dong AgriVision Mobile, can chuan bi:
e Ngon ngit & SDK: Flutter SDK (kém Dart) di cai dat trén may tinh va cau hinh
bién moi truong PATH.
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e IDE: Visual Studio Code (hoic Android Studio) c6 cai cac extension hé tro
Flutter/Dart.
e Android SDK / Emulator: Cai Android SDK va tao sin mét thiét bi a0 (AVD)
dung dé chay va kiém thir tng dung.
e Tai khoan Supabase: diung dé cau hinh Backend (URL, ANON KEY) cho tng
dung.
Sau khi cai Flutter, c6 thé chay lénh:
Flutter doctor
Pé kiém tra nhanh méi trudng di day du hay chua (SDK, thiét bi a0, IDE...)

3.4.2. Céu tritc thu muc dw 4n

v O mit_detection_app
>
> @ git
> B A
> IR android
> IR assets
> |
> B ios
> lib
> B linux
> B§ macos
> @ web

> B windows

B
gitignore
[ .metadata
& analysis_options.yaml
2 devtools_options.yaml

(B env.example

Hinh 3.21. Céu trtic thu muc cta dw an App Mobile
3.4.3. Chay #ng dung trén thiét bi gid l@p (Android Emulator)
Quy trinh chay app trén may ao Android:
1. Khéi dong emulator
M¢ Android Studio hoic ding AVD Manager dé bat mot thiét bi ao (vi du Pixel
2 — Android x86 64).
2. Chon thiét bi chay trong VS Code
Pam bao VS Code nhan dién duoc emulator & goc bén phai s& hién thi thiét bi
dang két noi.

3. Chay Iénh flutter run
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Trong teminal VS Code, tai thu muc dy &n, thuc hién:
Flutter run
Lénh nay sé:
e Bién dich ma ngudn Dart sang max native Android.
e Chay Gradle dé build file app-debug.apk (thé hién qua dong log: Built
build\app\outputs\flutter-apk\app-debug.apk).
e (Cai dat APK nay vao thiét bi ao (log: Installing build\app\outputs\flutter-
apk\app-debug.apk...).
e Khoi dong tng dung trén emulator.

4. Quan sat két qua

s@ TR

> OPEN EDITORS
 UNTITLED (WORKSPA... [ g C &
~ O mit_detection app

PS D:\University\DA TotNghiep\mit_detection_app> flutter run

>m A new version of Flutter is available!

> git
’ ¥ o To update to the latest version, run "flutter upgrade”.

Launching 1ib\main.dart on sdk gphone64 x86 64 in debug mode. ..
Ruun)ug Gradle task ‘assembleDebug’.

Installing build\app\outputs\Flutter-apk\app-debug. apk. .. 65.25 |

D/FlutterINI(1 eginning load of flutter. K teak Video

D/FlutterINI(1¢ . e loaded normally! Webcam
/ Z Jer/toolkit/egl/egl.cc(56)] EGL Error: Success (12288) in

psller/toolht/egl/egl cc(56)] EGL Error: Su

chat So sanh
Agrivision voLove

gitignore
5 .metadata

utll/LnngArra) (unsuppm
W/t_detection_ap(
owed)
/flutter ( : SUPABASE L : e r. supaba
S pubspecyaml ter (¢ ON_} s
= s a ab; abase init completed
> OUTLINE s k > 445
2 TN Flutter run key commands.
DEPENDENCIES r Hot reload.
8

H 2 ®oAoG $ You,7daysago @ nguyenvanduydev001 (6 daysago) Ln6,Col35 Spaces:4 UTF-8 CRLF {} Python 3123 () Golive Pixel 2 (android-x64 emulator) () Prettier

Hinh 3.22. Khoi dong thiét bi gia 1ap thanh céng

Sau khi build thanh céng, man hinh gia 1ap hién thi giao dién chinh caa app AgriVison
Mobile véi cac chire nang: Phan tich anh, Video, webcam, camera real time, Chat
AgriVision, So sanh YOLOVS8, Théng ké, Giai thiéu.
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3.5. Két qua dat dwoc ciia App Mobile
3.5.1. Giao dién dang ky, dang nhdp va trang cha

=
[ ] 46 ° CED

Xin chao, In29122003

\\ ’, Thir Sdu, 05/12/2025

% N

031 @ @ ° RS

’ \ AGRI VISION 3 -
AGRI VISION & Hia chi email il tiehdah Video
g nhan dang va phan logl do chi t ‘ ikhiodeng Webcam
& Email
8 Matkhdu
1 @ = L]
8 Mat khdu
@ Xac nhan mat khau Chat So sanh
@ ( B AgriVision YoLovs
=
‘Tao tai khodn
Chura c6 tai khoan? Ding ky il o
D4 cb tal khodn? Dang nhip
Théng ké Gi6i thigu
2 e

Tai khodn Cai dat
y Théng tin ¢4 nhas Tiy chinh ing dyng

Hinh 3.23. Giao dién trang dang ky, dang nhap va trang chu cua App Mobile

Hinh anh minh hoa giao dién tng dung AgriVision trén thiét bi di dong, bao gom cac
chirc nang dang nhap, dang ky tai khoan va man hinh chinh cho phép nguoi dung truy
cap nhanh céc tinh nang nhan dang, phan loai do chin trai mit va ho tro Al.

3.5.2. Giao dién chirc ning Phén tich anh, Camera, Video

Phan tich hinh dnh € Phan tich hinh dnh < Phan tich Video / Webcam

KNl 1l video, img dung s& phan tich mot vai gidy.
Vui fong doi két qua

Két qua phan tich Két qua phan tich
Nhan dang: Mit chin Nhin dang: Mit non Két qua phan tich
Tinh trang: Tét - c6 thé thu hoach Tinh trang: Cén tht gian chin thém Mit chin 3.2%
D% tin cdy: 99.8% 06 tin cjy: 69.5%
Mitnon 96.8%
@ 0é luullich sir phan tich! Mit sdubénh ~ =~
03 phan tich xong!
y \

Hinh 3.24. Giao di¢n chitc nang phan tich anh camera va video cua App Mobile
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Hinh anh minh hoa chirc nang phan tich anh va video trén tng dung AgriVision di dong,
cho phép nguoi dung chup anh hoic tai video dé hé théng Al nhan dang va phan loai 4o
chin trai mit, hién thi két qua truc quan.

3.5.3. Giao dién chirc nang Webcam, Chatbot Al va so sdnh mé hinh YOLOv8

ban ¢ thl ghip gi cho 181
on ~ g

[ sV cho Model A >

)| Téi CSV cho Model 8 >

Chiss Model A Model B

Két qué phan tich
Mitchin 97.7%

Mitnon 0.7%

Mit sdu bénh 1.6%

L B Nhin i voi Agnvision > )

Hinh 3.25. Giao dién chuc nang webcam, chatbot Al va so sanh mo6 hinh
Hinh anh minh hoa cé4c chtic ning chinh trén tng dung AgriVision di dong, bao gom
phan tich video/webcam theo thai gian thue, tu van thdng minh qua Chat Al va so sanh
hiéu nang cac mo6 hinh YOLOVS.

3.5.4. Giao dign chirc ndang théng ké di lidu va thong tin tai khodn

= Lich s phin tich video
Y B3 loc thang ké

Wit non
2 Tt cb logl mit - 06t chy. 36.8%
1n29122003@gmail.com
[ Tat cé then gian @
Wit non
D0t chy 965 User 1: 442d505¢ 8406 4182-£0S
€ Biéu 05 téng quat ob2180a11371
Email; 10291220038
Mit sdu bgnh
061 céy: 100.0% Trong thé
Tham gia kie: 21m1/2025- 1658
" Mt 58 boh
86t chy 10005

B Lich sir phan tich hinh dnh -
06 tincéy. 100.0%
. S

ey R
= #7 Lich sir so sanh mé hinh YOLOVS
- Mit chin Lich sir so sdnh
06 i ciy 9084
Chiss Model A Model 8
‘- Mit non ‘ Srscizion A\

Hinh 3.26. Giao dién chirc nang thong ké dit liéu va thong tin tai khoan nguoi ding

Hinh anh minh hoa cac chtrc néng thong k&, lich st phan tich va quan ly tai khodn trén
ung dung AgriVision di dong, ho trog nguoi dung theo ddi ket qua nhan dang va quan ly
théng tin ca nhan.
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3.5.5. Giao dign phdn cai dat ciia App Mobile

Tity chon img dung

W Thong bio o
©

[ Quyen truy cop camera

Téi bb dif lidu test

Tai khoin Tai xuong tmg dung
£) 08imatkhdu >
& Cai dat bao mat >
Quén Iy dir ligu
Quét QR dé tdi xusng
§ xdalich sir chat >

B  Xoa da liéu phan tich hinh anh > Quét QR dé tai xudng

B Xoa da liu phan tich video > -

@z Xoalich sir so sanh mo hinh >

Téi xuong & Chia sé

%% Tai ing dung bang QR >

B Tal bo dir ligu mau >

Hinh 3.27. Giao dién phan cai dit va md QR tai tng dung

Hinh anh minh hoa giao di¢n cai dat trén tng dung AgriVision di dong, cho phép nguoi
dung tuy chinh rng dung, quan ly dir liéu, tai ing dung va bo dir liéu théng qua ma QR.

3.5.6. Giao dign phan gidi thi¢u va doi mdt khau

Gigi thiéu hé thong
AgriVision

N

>« AgriVision

AgriVision I3 hé thdng umg dung tri tué Mat khéu hién tai o
nhan t3o giup nhan dang vé phan loal do
chin cta trai mit dya trén hinh anh. Hé
thdng hé trg ndng dén va doanh nghiép Mat khdu mai o
trong viéc kiém tra chat luong ndng san
nhanh chéng

Nhap lai méat khdu méi o
Cac tinh nang chinh:

@& Nhan dang hinh anh chinh xac bang
e m
@ Kiém tra 6 chin theo 3 mirc: Mit Chin
- Mit Sau Bénh - Mit Non.

@ H6 trg chup dénh tryc tiép tir Camera/
Webcam.

& Xem biéu dd théng ké va so sanh két
qué.

@ Tro chuyén véi chatbot AgriVision hd

trg ndng nghiép

Hinh 3.28. Giao dién gigi thiéu va doi mat khau

Hinh anh minh hoa giao dién gigi thiéu hé thong va chiic niang d6i mat khau trén ang
dung AgriVision di dong, giup ngudi ding nam duoc thdng tin tong quan va quan ly
bao mat tai khoan.
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KET LUAN

Trong d6 an “Nghién ctru va tng dung YOLOVS trong nhan dang va phan loai
d6 chin trai mit phuc vu néng nghiép thong minh”, nhém ching em da nghién ctru cac
kién thire lién quan dén thi gidc may tinh, md hinh YOLOVS, quy trinh xay dung va gan
nhan dix lidu, huan luyén mé hinh trén Google Colab, ciing cac cng nghé trién khai nhu
FastAPI, Streamlit, MongoDB Atlas, Flutter, Supabase va Teachable Machine. Trén co
s d6, nhom xay dung duoc hé thong AgriVision gdm ung dung web (nhan dang tréi
mit tir anh, video, webcam, so sanh mé hinh, chatbot hé tro, luu lich st trén MongoDB
Atlas) va tng dung di dong AgriVision Mobile (dang nhap, nhan dang trai mit qua
anh/camera thoi gian thuc, Iuu lich st trén Supabase).

Bén canh nhitng két qua dat duogc, d6 &4n van con mot sé han ché nhu: b dit liéu
huan luyén cho md hinh YOLOVS chua thét sy 16n va da dang, kha ning khai quat trong
cac diéu kién anh sang, goc chup phuc tap con han ché, hé thong hién mai & mic demo,
chua t6i vu hiéu ning cho thiét bi cau hinh thip va méi trudng loT, Gtng dung di dong
chu yéu tap trung vao chirc ning nhan dang co ban, chua hd trg cac nghiép vu quan ly
sau hon phuc vu san xuat va kinh doanh.

Trong thoi gian téi, nhém dinh hudng phat trién theo cac huéng: mé rong va lam
giau bo dit liéu trai mit, thir nghiém thém céc bién thé YOLOVS hoic mé hinh méi hon,
t61 wu tham s dé can bang giita d6 chinh xac va téc do, cai thién hiéu ning hé thong dé
c6 thé trién khai trén thiét bi 10T, hoan thién cac chtrc ning quan ly dix liéu, théng ke,
béo cdo va dong b tét hon giira web va tng dung di déng, ddng thoi xem xét mé rong
mo hinh sang cac loai ndng san khac.

Sinh vién thyc hién Lé Nam va Nguyén Vin Duy xin gtri 16i cdm on chan thanh
dén quy thay c6 truong Pai Hoc Kién Tric Pa Nang Khoa Cong nghé Thong tin, dic
biét 1a thay T.S Nguyén Ha Huy Cuong la giang vién hudng dan cua ching em da tan
tinh hd tro, gop Y trong suét qué trinh thuc hién d6 an. Nhdm em ciing xin cam on nhiing
cong cu hd tro hét sirc tuyét voi da giup d& mot phan nao cong viéc va tao diéu Kién dé
d6 an duoc hoan thanh, déng thoi rat mong nhan duoc thém y kién dong gop cia quy
thay co va hoi dong dé tiép tuc hoan thién dé tai trong tuong lai.
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