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Do an nay tap trung vao viéc xay dung ing dung mobile trén nén tang Flutter
dé do luong va danh gia chit lvong thuc phim théng minh. Ung dung két ndi vai thiét
bi do quang ph6é Ocean FX thong qua Bluetooth Low Energy (BLE) dé thu thap di
liéu quang phd tir mau thyc pham. Dit liéu sau d6 duoc gui 1én hé thdng backend
FastAPI dé phan tich bang cac moé hinh AI/ML, bao gdm: (1) Xéc dinh loai thuc pham,
(2) Xac dinh nong do cac chat hoa hoc, va (3) Panh gid mtc d6 an toan dya trén
ngudng cho phép. Két qua phan tich duoc hién thi truc quan trén tng dung véi cac
biéu d6, bang théng ké va lich sir kiém tra.

Ung dung duoc phat trién theo kién truc Clean Architecture véi pattern BLoC
dé quan ly state, dam bao code dé& bao tri va mo rong. Hé théng hd tro da ngdn ngir
(tiéng Viét, tiéng Anh), xac thuc ngudi dung qua JWT token
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NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Ng6 Ngoc Gia Bao S thé sinh vién:102190003

Lop: 19TCLC _DT1 Khoa:CNTT Nganh: Cong Nghé Thong Tin

1. Tén dé tai do an: Xdy dung vmg dung do heong va danh gid thwc pham théng
minh

Xay dung ung dung do luong va danh gia thyc pham thong minh

2. Pé tai thudc dién: O C6 ky két théa thudn sé hitu tri tué doi véi két qua thyc hién

3. Cdc sé liéu va dir liéu ban dau:

- Thiét bi do quang phé Ocean FX (NIR spectrometer)

- Raspberry Pi véi hé diéu hanh Linux

- Thuw vién python-seabreeze va SeaBreeze C driver

- Dit liéu mdu quang phé tir cdc logi thiee pham khdc nhau

- API backend FastAPI véi céc mé hinh AI/ML da dwoc hudn luyén
- WebSocket server dé truyén dit liéu real-time

- Tai liéu ky thuat vé thiét bi Ocean FX va thw vién SeaBreeze

4. Néi dung cdc phan thuyét minh va tinh todn:

1. Phén tich yéu cdu va thiét ké hé thong

2. Thiét ké kién triic vng dung Flutter theo Clean Architecture

3. Trién khai cdc module chinh: phan tich thwc pham, dashboard, qudan Iy ngueoi ding
4. Tich hop véi API backend va xir 1y dir liéu quang pho

5. Kiém thir va danh gid vmg dung

5. Cdc ban vé, do thi ( ghi ré cdc logi va kich thuéc ban vé ):

- Sor do kién triic hé thong

- So do luong div liéu tir thiét bi dén vmg dung
- So d6 cdc man hinh chinh cia g dung

- Biéu do két quad phdn tich thwc pham

- So do cau tric thu muc dw dn

6. Ho tén nguoi huéng dan: Nguyén Vin Hiéu

7. Ngay giao nhiém vu do dn: ... feiin /201.....



8. Ngay hoan thanh do an: ... /o201 ......
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LOI NOI PAU
Trong bdi canh van dé an toan thuc pham dang trd thanh mdi quan tim 16n cta
xa hoi, viéc phat trién cac cong cu hd tro kiém tra va danh gia chét lugng thuc phrflm
mot cach nhanh chéng va chinh xéc 1a rat can thiét. Cong nghé quang pho hong ngoai
gan (NIR) di duoc ung dung rong rai trong viéc phan tich thanh phan va chat luong
thuc pham nhd kha nang do luong khong pha hity mau va cho két qua nhanh chéng.

D6 4n nay tap trung vao viéc xdy dung tmg dung mobile trén nén tang Flutter
dé nhan dir liéu quang phd tir thiét bi do quang phd Ocean FX thong qua hé thong
Raspberry Pi va WebSocket server, sau do sir dung cdc mo hinh AI/ML dé phan tich va
danh gia chat luong thuc pham. Ung dung dugc thiét ké voi giao dién than thién, dé sir
dung, hd tro nguoi ding trong viéc kiém tra nhanh chét luong thyc pham tai chd véi
kha nang nhan dir li€u real-time.

Do an duge thuc hién dudi su huéng dan cia thﬁy Nguyén Van Hiéu va sy hd
tro cua team NIR. Em xin chan thanh cam on cac th'?ly cd, ban bé di hd tro va dong

g6p ¥ kién trong qua trinh thyc hién d6 an.



CAM DOAN

T6i xin cam doan rang do an tot nghiép nay 13 cong trinh nghién ctru cta ban
than t6i dudi su huéng din cta giang vién hudng din. Cac sb liéu, két qua trinh bay
trong d6 an 13 trung thuc va chua dugc cong bd trong bat ky cong trinh nao khac. Cac

tham khéo trong d6 4n déu dugc trich dan va ghi rd ngudn géc.

Sinh vién thyc hién

{Chtr ky, ho va tén sinh vién}
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DANH SACH CAC KY HIEU, CHU VIET TAT

KY HIEU:

* A: Budc song (wavelength)
* [: Cuong do anh sang (intensity)

« mg/kg: Milligram trén kilogram (don vi ndng do)

CHU VIET TAT:
« NIR: Near Infrared (HOng ngoai gan)
» USB: Universal Serial Bus
» API: Application Programming Interface
* JWT: JSON Web Token
* UI: User Interface (Giao dién nguodi dung)
» UX: User Experience (Trai nghiém nguoi dung)
* BLoC: Business Logic Component
* MVVM: Model-View-ViewModel
* REST: Representational State Transfer
* HTTP: HyperText Transfer Protocol
* HTTPS: HTTP Secure
* WSS: WebSocket Secure
* JSON: JavaScript Object Notation
* CSV: Comma-Separated Values
* SDK: Software Development Kit
* IDE: Integrated Development Environment

* OOP: Object-Oriented Programming



* SOLID: Single Responsibility, Open-Closed, Liskov Substitution, Interface

Segregation, Dependency Inversion
* [oT: Internet of Things

e TCP: Transmission Control Protocol



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

MO DAU

1. Muc dich thie hién dé tai

Vén dé an toan thuc pham dang 1 mdi quan tdm hang du cta nguoi tiéu ding
va cac co quan quan ly. Viéc kiém tra chat lugng thuc pham truyén thong thuong tén
nhiéu thoi gian, chi phi va yéu cau thiét bi phong thi nghiém phirc tap. Céng nghé
quang phd hong ngoai gan (NIR) di duoc ching minh 12 mot giai phap hiéu qua dé

phan tich nhanh thanh phan va chat lugng thyc pham ma khong can pha hay mau.

Muc dich ctia d6 an nay 1a xdy duyng mot ung dung mobile trén nén tang Flutter dé
nguoi dung co thé thuc hién viéc phan tich thuc phém mot cach dé dang dam bao duoc

thuc pham an toan khi st dung. Pam bao duoc sitc khoe ciia ngudi ding.

2. Muc tiéu dé tai

Db an hudng tdi viée xay dung mot tng dung mobile bang Flutter nham phuc
vu cho viéc do ludong va danh gia chét lugng thyc phém mot cach truc quan va dé st
dung. Ung dung dugc phat trién v6i kha ning két néi WebSocket dé nhan dit lidu
quang pho theo thoi gian thyc tir Raspberry Pi, sau d6 tién hanh phan tich dir liéu nay

va hién thi két qua danh gia mot cach chinh xac, rd rang cho ngudi dung.

Ung dung duogc thiét ké theo hudng Clean Architecture dé dam bao cdu triic ro
rang, dé bao tri vd md rong trong twong lai. Hé thong c6 kha nang két ndi va duy tri
WebSocket on dinh, ling nghe dir liéu lién tuc va ty dong két nbi lai khi xay ra gian
doan. Ung dung ciing hd trg phan tich thyc pham thong qua hai hinh thirc 14 nhén dir
liéu truc tiép tir WebSocket hodc cho phép nguoi dung tai 1én file dir liéu quang phé,
sau d6 guri dir liéu dén API dé nhan két qua xu 1y.

Ngoai chtrc ning phan tich, tng dung cung cip dashboard hién thi cac biéu dd
thdng ké va lich sir cac 1an kiém tra, giup nguoi dung dé dang theo ddi va so sanh két
qua. Hé thong xac thyc nguoi dung duge trién khai bang JWT nhdm dam bao an toan
thong tin, dong thoi Gmg dung hd tro da ngdn ngir bao gdm tiéng Viét va tiéng Anh dé

phu hop v6i nhiéu ddi tuong st dung.

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu 1



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

3. Pham vi va d6i twong nghién ctru
Pham vi nghién ciru:
- Tap trung véao phat trién phan Frontend ng dung mobile trén nén tang Flutter

- Két nbi voi WebSocket server dé nhan dir liéu quang pho real-time tir

Raspberry Pi
- Tich hop v6i API backend FastAPI di co san
- Ung dung chay trén nén tang Android va i0S
Poi twong nghién ciru:
- Framework Flutter va ngon ngtr Dart
- Cong nghé WebSocket dé truyén dir liéu real-time
- Kién trac Clean Architecture va BLoC Pattern
- Thiét bi do quang phd Ocean FX va hé thdng Raspberry Pi
- Thu vién python-seabreeze va SeaBreeze C driver
- Cong nghé quang phd hdng ngoai gan (NIR)
- Cac md hinh AI/ML dé phan tich dit liéu quang phd
Gi6i han cia dd an:
- Khong bao gém viéc phat trién phan backend API (sir dung API c6 sin)

- Khéng bao gém viéc phat trién phan Raspberry Pi va WebSocket server (st

dung hé thong c6 sin)

- Khéng bao gém viéc hudn luyén cidc mo hinh A/ML (sir dung mé hinh da

duogc huan luyén)
- Khong bao gém viéc phat trién phan cing thiét bj Ocean FX

4. Phwong phap nghién ciru

Db an dugc em thyc hién dua trén viéc két hop nghién ciru 1y thuyét va trién
khai thuc té. Em tim hiéu cac cong nghé lién quan nhu Flutter, Dart, WebSocket, Clean
Architecture, quang phd NIR va thiét bi Ocean FX dé lam nén tang phét trién tng
dung. Trén co s¢ do, em xay dung ung dung theo quy trinh Agile, stir dung cac cong cu
nhu Flutter SDK va Android Studio, dong thoi kiém thtr trén thiét bi Android, iOS va
tich hop v6i Raspberry Pi thong qua WebSocket. Cubi cing, tng dung dugc danh gia

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu 2



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

thong qua kiém thtr chirc ning, giao dién, hiéu ning va do chinh xac cta két qua phan
tich.

5. Cau tric ciia dd an tot nghiép

Do an duogc chia thanh 3 chuong chinh:

Chuong 1: TONG QUAN VE CONG NGHE VA THIET BI

Trinh bay tong quan vé cong nghé quang pho NIR, thiét bi Ocean FX, cong nghé
WebSocket, framework Flutter va cac kién trac phin mém duoc sir dung.

Chuong 2: PHAN TiCH VA THIET KE HE THONG

Phén tich yéu cau hé thong, thiét ké kién tric tmg dung theo Clean Architecture, thiét
ké cac module chinh va giao dién ngudi dung.

Chuong 3: TRIEN KHAI VA KET QUA

Trinh bay qua trinh trién khai cdc module chinh cua Gmg dung, két qua dat dugc va

danh gid img dung.

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu 3



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

Chwong 1: TONG QUAN VE CONG NGHE VA THIET BI

1.1. Tong quan vé cong nghé quang phd hong ngoai gan (NIR)
1.1.1. Nguyén ly hoat dpng cua cong nghé NIR
Quang phd hong ngoai gan (Near Infrared - NIR) 1a mot ki thuat phan tich

quang phd st dung dai budc song tir 780nm dén 2500nm. Coéng nghé nay dua trén
nguyén 1y hip thu 4nh sang cua cac phan tir trong miu vat khi dugc chiéu sang bang

anh sang hong ngoai gan.

Khi 4nh sang NIR chiéu vao miu thuc phim, cc lién két héa hoc nhu C-H,
O-H, N-H s& hip thu ning lugng ¢ cac budc song dic trung. Mic d6 hip thu phu
thudc vao ndng d6 va loai chit co trong mau. Bang cach do cudng do anh sang phan
xa hoac truyén qua mau & cac budc séng khac nhau, ta co thé xac dinh duoc thanh

phan va nong dg cac chat trong mau.

Uu diém ciia cong nghé NIR:Phuong phap nay cho phép phan tich rat nhanh,
chi mét tir vai gidy dén vai phat dé c6 két qua. Qua trinh do khong lam hu hong mau,
khong can xtr Iy miu phiic tap va c6 thé ap dung truc tiép cho ca mau ran 1in miu
long. Ngoai ra, chi phi van hanh thip va phuong phap nay ciing than thién véi moi

truong.

Ung dung trong phén tich thwe pham: Phuong phap nay c6 thé dugc sir dung
dé x4c dinh ham lugng nudc, protein, chit béo va carbohydrate trong thuc phém. Bén
canh d6, n6 con hd tro phat hién céc chit doc hai nhu thude trir sdu hay chit bao quan,
gitip phéan loai va nhan dang cac loai thyc pham khac nhau, dong thoi danh gia do tuoi
va chét luong ctia san pham.

1.1.2. Di liéu quang phé va dinh dang file

Dir lidu quang phd duoc luu trir dudi dang cac cip gia tri (wavelength, intensity),
trong do:

e Wavelength (1): Budc song anh sang, don vi nanomet (nm)

e Intensity (I): Cuong do anh sang do dugc tai budc song tuong ing

Trong dy 4n nay, dit liéu quang phd tir thiét bj Ocean FX duoc luu dudi dinh dang

file text (.txt) v6i cdu tric:

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu 4



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

Data from [Tén file].txt Node

Date: [Ngay thang]

User: [Tén nguoi dung]

Spectrometer: [SO serial thiét bi]

Trigger mode: [Ché d6 kich hoat]
Integration Time (sec): [Thoi gian tich hop]
Scans to average: [S6 1an quét trung binh]
Number of Pixels in Spectrum: [S6 diém dit liéu]
>>>>>Begin Spectral Data<<<<<
[Wavelength] [Intensity]

316.194 2720.9

316.585 2716.26667

File mau trong du 4n c6 2136 diém dit liéu, dai budc song tir khoang 316nm dén
1029nm.

1.2. Thiét bi do quang pho Ocean FX va h¢ théng Raspberry Pi
1.2.1. Giéi thiéu vé thiét bi Ocean FX

Ocean FX 1a thiét bj do quang phd cam tay cua hiang Ocean Insight, dugc thiét
ké dé do quang phd trong dai NIR voi do chinh xac cao. Thiét bi hd trg két ndi qua
USB, cho phép tich hop véi cac hé thong may tinh va Raspberry Pi dé thu thap dir liéu
quang phd.

Pic diém chinh:
e Thiét ké nho gon, cim tay
e Két ndi qua USB véi may tinh/Raspberry Pi
e Thoi gian do nhanh

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu 5



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

1.2.2. Théng sé ky thudgt

Thong sb Gia tri

Dai budc song 316nm - 1029nm

S pixels 2136

Do phan giai quang phd 0.33(nm)

Thot gian tich hop 0.013 gidy (13ms)

S6 1an quét trung binh 5

Giao tiép Usb

Nguén dién Usb hodc pin tich hop
Kich thude Nho gon cam tay

Bang 1.1: Thong s6 k¥ thuat thiét bi Ocean FX
1.2.2. H¢ théng Raspberry Pi va SeaBreeze
Raspberry Pi lam trung gian:

Raspberry Pi dong vai trd 1a may tinh trung gian gitra thiét bi Ocean FX va tmg
dung mobile. Raspberry Pi két nbi voi Ocean FX qua USB va str dung thu vién

SeaBreeze dé diéu khién va thu thap dir liéu tir thiét bi.

Kién tric phan mém trén Raspberry Pi:

Ocean FX (USB)

!
libusb (Linux USB library)

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

!

SeaBreeze (C driver)

!
python-seabreeze (Python wrapper)

!

Python Application (Thu thap dir li¢u)
!

WebSocket Client

!
WebSocket Server

Thuw vién SeaBreeze:

SeaBreeze 1a driver C ma nguon mé dugc phat trién bdi Ocean Optics dé diéu khién

céc thiét bi do quang pho ciia ho. SeaBreeze cung cap API dé:
e K&t ndi va quan Iy thiét bi qua USB
e Diéu khién cac thong sé do (thoi gian tich hop, s6 1an quét trung binh)
e Thu thap dit liéu quang phd

e Doc thong tin thiét bi (serial number, model, firmware version)

Thuw vién python-seabreeze:

python-seabreeze 1a wrapper Python cho SeaBreeze C driver, cho phép st dung

SeaBreeze tir Python mot cach dé dang. Thu vién nay cung cap:

Interface Python don gian dé diéu khién thiét bi

Tu dong quan 1y két ndi USB

Xir 1y 16i va exception handling

Hb tro da nén tang (Linux, Windows, macOS)
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

Quy trinh thu thap dir liéu trén Raspberry Pi:
1. Két ndi Ocean FX voi Raspberry Pi qua USB

Khoi tao SeaBreeze va tim thiét bi

.

Céu hinh thong s6 do (integration time, scans to average)

> w

Thu thap dit liéu quang phd (wavelength va intensity)

e

Format dir liéu thanh JSON

6. Gui dir liéu 1én WebSocket server
1.3. Hé thong Raspberry Pi va SeaBreeze
1.3.1. Raspberry Pi

Raspberry Pi la mdt may tinh nho gon, gié ré dugc st dung rong rai trong cac dy an
[oT va embedded systems. Trong du 4n nay, Raspberry Pi dong vai tro 1a may tinh

trung gian giita thiét bi Ocean FX va timg dung mobile.

Vai tro cia Raspberry Pi:
e Két nbi voi Ocean FX qua USB
e Chay Python application dé diéu khién thiét bi
e Thu thap dit liéu quang pho tir thiét bi
o Két ndi voi WebSocket server dé gui dir liéu

o Xu ly va format dir li¢u trude khi giri

H¢ diéu hanh:
e Raspberry Pi OS (Linux-based)
e HO tro libusb dé giao tiép voi thiét bi USB
e Chay Python runtime dé thyc thi tng dung
1.3.2. Thuw vién SeaBreeze

SeaBreeze C Driver:
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

SeaBreeze 1a driver C ma nguén mé dugc phat trién bdi Ocean Optics (nay 14 Ocean

Insight) dé diéu khién céc thiét bi do quang phd cua ho.

Cai dat SeaBreeze trén Raspberry Pi:

# Clone SeaBreeze repository
git clone https://github.com/ap--/seabreeze.git

cd seabreeze

# Build va install
make

sudo make install

libusb:

SeaBreeze phu thudc vao libusb, mdt thu vién USB cua Linux cho phép tng dung

user-space giao tiép vai thiét bi USB ma khong can kernel driver. libusb cung cép:
e API dé enumerate va két ndi voi thiét bi USB
e Doc/ghi dir liéu véi thiét bi USB
e Quan ly USB descriptors va endpoints

1.3.3. Thw vi¢n python-seabreeze

python-seabreeze 1a wrapper Python cho SeaBreeze C driver, cho phép sir dung

SeaBreeze tir Python mot cach dé dang.

Cai diit:

pip install seabreeze

Str dung co ban:
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import seabreeze.spectrometers as sb

# Tim va két néi voi thiét bi
devices = sb.list spectrometers()

spec = sb.Spectrometer(devices[0])

# Cdu hinh théng sé do
spec.integration time micros(13000) # /3ms

spec.scans_to average(5)

# Thu thdp div liéu quang phé
wavelengths = spec.wavelengths()

intensities = spec.intensities()

# Pong két néi

spec.close()

1.4. Cong nghé¢ WebSocket
1.4.1. Téng quan vé WebSocket

Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

WebSocket 14 mot giao thirc truyén thong hai chiéu (bidirectional) cho phép

client va server trao ddi dir liéu real-time qua mot két néi TCP duy nhat. Khac véi

HTTP request-response truyén thong, WebSocket duy tri két néi md va cho phép ca

hai phia gui dir li¢u bat ctr luc nao.

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

1.4.2. WebSocket trong Flutter

Trong dy 4n nady, tng dung Flutter sir dung WebSocket dé nhan dir liéu quang

phd real-time tir server. Flutter hd tro WebSocket thong qua package

web_socket channel.

Cic tinh ning can thiét:

- Két no1 vi1 WebSocket server

- Lang nghe va nhan dit liéu real-time

- Xtr 1y reconnection khi mat két noi

- Xir ly 16i va timeout

- Déng két ndi khi khong can thiét

Ludng hoat dong:

1.
2.
3.
4.
5.

App Flutter két nbi véi WebSocket server
Server nhan dit li¢u tir Raspberry Pi
Server broadcast dit liéu dén tit ca client
App Flutter nhan dir 1i€u va cap nhat Ul

App c6 thé giri commands dén server (néu can)

1.5. Framework Flutter va ngon ngir Dart

1.5.1. Gidi thiéu vé Flutter

Flutter 13 framework mi ngudn mé& ctua Google dé phat trién tng dung mobile

da nén tang (i0S, Android, Web, Desktop). Flutter sir dung ngdn ngit Dart va c6 kha

nang bién dich thanh ma may (native code), ddm bao hiéu nang cao.
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U'u diém cia Flutter:

- Hot Reload: Cép nhat UI ngay 1ap tirc khi code thay dbi

- Single Codebase: Viét mot lan, chay trén nhiéu nén tang

- Hiéu nang cao: Bién dich thanh native code

- Widget-based: UI dugc xdy dung tir cac widget co thé tai sir dung

- Rich ecosystem: Nhiéu package va plugin c6 sin

- Material Design & Cupertino: Ho trg ca Material Design va iOS design

Version sir dung trong dw an: Flutter 3.35.6, Dart SDK **-
1.5.2. Ngon ngit Dart

Dart 1a ngén ngir 1ap trinh dugc phat trién boi Google, dugc thiét ké dic biét
cho phat trién tmg dung client-side. Dart 1a ngdn ngir hudng ddi tuong, c6 kiéu tinh
(statically typed) va hd trg null safety.

Pic diém cia Dart:
- Null Safety: Bam bdo an toan khi lam viéc véi gia tri null
- Async/Await: Ho tro tdt cho 1ap trinh bét déng bo

- Stream: Xt Iy ludng dit liéu hiéu qua
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Xdy du"ng Li’ng dung do lm‘mg va danh gia’ thuc ghcfm thong minh

- Mixins: Cho phép tai str dung code
- Generics: Lap trinh tong quat

1.6. Kién tric Clean Architecture va BLoC Pattern

1.5.1. Clean Architecture

Clean Architecture 1 mot kién triic phan mém dugc dé xuat boi Robert C. Martin

(Uncle Bob), nham tach biét cac 16p ctia g dung dé dé bao tri, kiém thir vi mé rong.

The Clean Architecture

1| interface Adapters
| Frameworks & Drivers

Conirolier i

1| Enterprise Business Rules
1| Application Business Rules

Cac 1op trong Clean Architecture:
1. Presentation Layer (Lop trinh bay)
a. Chua UI, Widgets, BLoC
b. Xu ly twong tac ngudi dung
c. Hién thi dit liéu
2. Domain Layer (Lép nghiép vu)

a. Chua Entities (d6i tugng nghiép vu)

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

b. Chtra Use Cases (logic nghiép vu)

c. Chua Repository Interfaces (giao dién repository)
3. Data Layer (Lép dir li¢u)

a. Chua Data Sources (API, Database, Local Storage)

b. Chira Models (d6i tuong dit licu)

c. Chira Repository Implementations (trién khai repository)

Nguyén tic Dependency Rule:
e (Céc lop bén ngoai phuy thudc vao céac 16p bén trong
e Domain layer khong phu thudc vao bat ky layer nao khéac

e Data layer phu thudc vao Domain layer

Lgi ich:
e D& kiém thir (c6 thé mock cac dependency)
e D& bao tri (thay d6i mot layer khong anh huong dén layer khac)
e D& mo6 rong (thém tinh ning moi khoéng can stra code cil)
e Tai st dung code cao
1.5.2. BLoC Pattern

BLoC (Business Logic Component) 13 mét pattern quén 1y state dugc dé xuat boi
Google, dac biét phu hop véi Flutter. BLoC tach biét logic nghi€p vu khoi UI, gitip

code dé kiém thtr va bao tri.

Cac thanh phin ciia BLoC:
1. Event: Dai di¢n cho cac hanh dong tur Ul
2. State: Pai dién cho trang thai hién tai cia ing dung

3. BLoC: X1 1y logic, nhan Event va emit State m&i

Ludng hoat dong:
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

Ul — Event — BLoC — State — UI

Uu diém:

1. Tach biét logic va Ul

2. D& kiém thtr (test BLoC doc lap)

3. €06 thé tai sir dung logic & nhiéu noi

4. DE debug (c6 thé log tat ca events va states)
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Xdy dung ing dung do luong vd danh gid thuc ghcfm thong minh
Chuwong 2: PHAN TiCH VA THIET KE HE THONG

2.1. Phan tich yéu cau h¢ thong
2.1.1. Yéu cau chirc ning
Hé théng do ludng va danh gia thuc pham thong minh bao gém hai tac nhan chinh:

e Nguoi dung (User): Péi tuong str dung chinh cua hé thong, c6 cac chirc ning

phan tich thyc pham, xem théng ké ca nhan va quan 1y dir liéu

e Quan tri vién hé théng (Admin): Co dy du chuc nang nhu User, dong thoi co
thém cac chic ning quan Iy hé thong (quan 1y ngudi dung, quan Iy mé hinh AL

xem thong ké tong quan)

Nguwoi dung (User)
e Quan ly tai khoan va xac thuc (dang nhap)

e Phan tich thyc pham (nhan dit liéu quang pho tir file upload hodc két nbi thiét
bi, phan tich bang AI/ML, xem két qua va chi tiét)

e Dashboard va thong ké (xem s6 luot kiém tra, bi€u d6 mic d¢ an toan, bicu do

phan tich theo loai thuc pham, lich sir kiém tra v6i tim kiém va loc)

Quin tri vién h¢ thong (Admin)

Admin c6 day du cac chic nang nhu User, dong thoi ¢ thém cac chirc ning quan ly

hé thong:
e Quan ly tai khoan va xac thuc
e Phan tich thyc phim

e Dashboard va thong ké (bao gdm dashboard ca nhan va dashboard téng quan hé
thong)

e Quan Iy nguoi dung (xem danh sach, chi tiét, reset mat khau, khoa/mé khoéa tai
khoan)

® Quan Iy mo hinh Al (xem danh sach m6 hinh véi thong tin co ban)
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Xdy du"ng Li’ng dung do lm‘mg va danh gia’ thuc ghcfm thong minh

e Ciu hinh hé thdng (xem m6 hinh Al hién tai theo user, cap nhat ngudng 19 chat

va cac thong s6 hé thong)
2.1.2. So' db use-case

D¢ minh hoa 10 rang cac chirc ndng cia h¢ thong, so d6 use-case dugc xay dung véi
hai tac nhan chinh: Nguoi dung (User) va Quan tri vién (Admin). Mdi chic ning

(FO1-F06) dugc trinh bay trong mot so d6 use-case riéng biét.

MG ta:
Cho phép ngueri diing ding nhiip vao hé thing
. bling email va mat khdu dE sir dyng cac chire ning
Nguiriding
(User) g By kign:
- G &l Khodn d5 dang Ry
F1: Béing nhip hi thdng - - G két ndi internet
- - Mhigp ddng email va mid khdy
p— Wit qua:
= Mhiin ncoess token va relresh loken
- Lurus bokan wha Secure Slorage
Chuan br| vidn = By hurdmg d&n man hinh Dashboard
{Admin)
Hinh 2.5: So d6 use-case - FO1: Pang nhép
Cuidin i1 l.-an- : :
'”:'“ e Eﬁﬁmﬁnﬁmmm b

Kl A a2 il B A0 quang pRd

e FI: Phin tich there phim

& % i

Y
T:',:E ﬁnq.ﬂ,ﬁ sinciga: ¥ P thch bllng AL e = Krm kol quik phdis lich = o K chi Sl phiks sich
kit ndl it bi) e T ]
r = -
—— c—T - ri
K gk il Weh:

Losal By bl s Sy doiin
= — ity ) 19 SRl s Bt |wjig
- i Mut &0 an Da# |Saleilenge) #

[Linmr}

Hinh 2.6: So dd use-case - FO2: Phan tich thuc phim
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Hinh 2.7: So dd use-case - FO3: Dashboard va thong ké

- Mo danh mich il ci ngedi dang
= Timn itkéem vil g a0 #mall, IRgng hibl

R = Y e —————
- 5 et _ s Xem chi Sl nguat domg oo ootmdend | o Puaset mil ki
Kom darh sichrguiiding T T i = e g
= gL .
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V4 e - . 1 khnam
4 ——— g -
S __:__._,__,--_ . - :
il ______———_ --___'___o- /
— - e {
Quan i vikn -~ — J

Hinh 2.8: So dd use-case - FO4: Quan 1y nguoi dung
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Xdy du“ng Li’ng dung do lm‘mg va danh gia’ thuc ghcfm thong minh

F05: Quan ly md hinh Al

( Xem danh séch mé hinh AI~ - «include _ Xem théing tin mo hinh )

Il_.r e _-_-_______,_.—-—

Quan trj vién
(Admin)

Hinh 2.9: So dd use-case - FO5: Quan 1y mé hinh Al

F06: C4u hinh hé théng

}(em mo |1II!'I|'I AI s,

ﬂan str dun
o/ ﬁ ol o

( )

. r "‘-'—-._________'
Quan trj vién e
(Admin) ~~ Cap nhét théng tin ngudéng —

. val9ch&théahoc

Hinh 2.10: So d use-case - F06: CAu hinh hé thong

Mo ta chi tiét cac chirc nang:

Chi tiét mo ta timg chirc niang (FO1-F06) duogc trinh bay dudi dang bang nhu sau:
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F01: Pang nhap

Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

Thuoc tinh

Mo ta

Tén tinh nang

Ping nhap hé thong

Mo ta & Muc dich

Cho phép nguoi dung dang nhap vao hé
thong bang email va mat khau dé st

dung cac churc nang

Nguwoi dung User, Admin
Piéu kién thyc hién - C6 tai khoan da ding ky

- Co ket no1 internet

- Nhap dung email va mat khau

Quy tic nghiép vu

- Token JWT c6 thoi han, ty dong refresh
khi hét han- Luu trir token an toan bang

Secure Storage

Cac trang thai

- Loading: Pang xur Iy dang nhap

- Thanh cong: Chuyén dén man hinh
chinh

- Lbi: Hién thi thong bao 13i (sai mat
khau, tai khoan khong ton tai, tai khoan

bi khoa)

- Tréng: Form ding nhip

Két qua

- Nhan access token va refresh token
- Luu token vao Secure Storage

- biéu hudng dén man hinh Dashboard

Ludng xir ly

1. Nguoi ding nhap email va mat khau
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

2. Validate dit liéu dau vao
3. Giri request dén API /auth/token
4. Nhan token va luu trir

5. Piéu huéng dén man hinh chinh

Bang 2.1 Use Case mé ta dang nhdap

F02: Phén tich thuc pham

Thuoc tinh Mo ta
Tén tinh nang Phén tich thuc phdm
Mo ta & Muc dich Cho phép nguoi dung nhan dit li¢u

quang pho (tir file upload hoic két ndi
thiét bi), phan tich bang AI/ML dé xéac
dinh loai thuc pham, ndng d6 cac chat

hoa hoc va mure d6 an toan, xem két qua

phan tich va chi tiét
Nguwoi dung User, Admin
Piéu kién thue hi¢n - ba dang nhép

- Co két ndi internet

- C6 dit liéu quang pho (tir file upload
hoic két ndi thiét bi)

- Dit liéu hop 1& (2136 diém dit licu)

Quy tic nghiép vu - Nhén dir liéu: C6 thé upload file .txt
hoic két ndi véi thiét bi dé nhan dit liéu
quang pho

- Upload file: Chi chép nhan file .txt, co
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

dinh dang Ocean FX, kich thudc <
10MB, parse va validate dir li¢u

- Két néi thiét bi: Két ndi véi thiét bi do
quang pho dé nhan dir liéu real-time, tu
dong reconnect khi mét két ndi, hién thi

trang thai két n6i

- Phén tich: Dir liéu phai c6 du 2136
diém intensity, giri request dén API
/ai/predict, thoi gian phan tich tbi da 30
gidy, tu dong retry néu 16i mang (t6i da 3

lan)

- Hién thij két qua: Loai thuc pham,
ndng do cac chit (mg/kg), muc do an
toan (Safe/Danger), ngudng cho phép,
biéu dd quang phd

Cac trang thai

- Nhan dir liéu: Dang két ndi thiét
bi/dang chon file, da két ndi/da chon file,
dang nhan dir liéu/dang parse, ngat két
ndi/15i file

- Phan tich: Loading (dang gui request),
Thanh cong (nhan két qua), Loi
(mang/API/dir liéu khong hop 1€),
Timeout

- Hién thi: Co dit liéu (hién thi két qua),
Tréng (chua c6 két qua), Loading (dang
tai chi tiét)

Két qua

- Nhén dir li¢u thanh cong (tur file hodc
thiét bi)

- Dir liéu quang pho dugc trich xuét va

validate

- Loai thyc pham dugc du doan vai xac
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

sut
- Nong d6 19 chét héa hoc (mg/kg)
- Murc d6 an toan (Safe/Danger)

- Biéu do quang pho va bang so sanh véi

ngudng cho phép

Ludng xir ly

1. Nguoi dung chon phuong thirc nhan
dir liéu (upload file hodc két ndi thiét bi)
2. Néu két nbi thiét bi: Két nbi véi thiét
bi, nhan dir li€u real-time, parse va

validate

3. Néu upload file: Chon file, validate

dinh dang va kich thuédc, parse dit li¢u
4. Ngudi dung nhan "Phén tich"

5. Validate dir liéu quang phd (2136
diém)

6. Giri request dén API /ai/predict

7. Nhén response va xir 1y két qua

8. Hién thi két qua phan tich v&i biéu do
va bang

9. Cho phép xem chi tiét (biéu dd quang
phd, bang ndng d6 chat)

Bang 2.2 Use Case m6 ta phan tich thyc phim

F03: Dashboard va thong ké

Thudc tinh

Mo ta

Tén tinh ning

Dashboard va théng ké
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

M6 ta & Muc dich Hién thi tong quan thong ké ca nhan
(User/Admin) hoic tong quan hé thong
(Admin), bao gom s6 lugt kiém tra, biéu
d6 murc d6 an toan, biéu dd phan tich
theo loai thuc phém, lich st kiém tra véi
tim kiém va loc

Nguwoi dung User, Admin

Diéu kién thuc hién - b3 dang nhap

- Co két nd1 internet

Quy tic nghiép vu

- Dashboard c4 nhan: Liy dir liéu tir
API /dashboard/statistics, hién thi théng
ké dua trén lich st kiém tra ca nhan, tu
dong refresh khi co dir liéu méi-
Dashboard tong quan (Admin): Liy dit
liéu tir API /dashboard/admin/statistics,
hién thi théng ké téng thé cua toan hé

théng, chi Admin c6 quyén truy cap

- Lich sir kiém tra: Liy tir API

/dashboard/history, sap xép theo thoi
gian méi nhat, hd tro tim kiém va loc
theo loai thuc pham, mirc d6 an toan,

phan trang

Cac trang thai

- Loading: Pang tai dir licu

- C6 dir liéu: Hién thi dashboard/thdng
ké&/lich su

- Tréng: Chua c6 lich sir kiém tra

- Lbi: Khong c6 quyén truy cap (Admin
dashboard) hoic 16i API

Két qua

- Hién thj dashboard véi céc chi s KPI
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(sb luot kiém tra, s6 mo hinh Al -
Admin)- Biéu ¢6 mirc do an toan
(Safe/Danger)

- Biéu do phan tich theo loai thyc pham

- Lich str kiém tra gan day vdi tim kiém

va loc

- Cho phép xem chi tiét timg lan kiém tra

1. Nguoi dung vao man hinh Dashboard
2. Kiém tra quyén (User/Admin)
3. Goi API lay théng ké (c4 nhan hoic

téng quan)

4. Hién thj cac KPI cards va biéu d6
5. Hién thi lich st kiém tra gan day

6. Cho phép tim kiém va loc lich sir

7. Cho phép xem chi tiét tirng ban ghi

Béng 2.3 Use Case md ta dashboard va thong ké

F04: Quan ly nguoi dung

Thudc tinh

Mo ta

Tén tinh ning

Quan ly nguoi dung

M6 ta & Muc dich

Cho phép Admin xem danh séch tat ca
ngudi dung, xem chi tiét thong tin ngudi
dung (ho so, lich sir hoat dong), reset
mét khau va khoa/mé khoa tai khoan

nguoi dung

Sinh vién thyc hién: Ngbé Ngoc Gia Bao
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Nguwoi dung

Admin

Pié¢u kién thyc hién

- P dang nhap vé6i quyén Admin- C6

két noi internet

Quy tiic nghiép vu

- Xem danh sach: Liy dir liéu tir API
fusers/, hién thi véi phan trang, hd tro
tim kiém va loc theo email, trang thai-
Xem chi tiét: Lay dir liéu tir API
fusers/:id, hién thi ddy du thong tin:
email, ngay tao, trang thai, lich sur hoat
dong- Reset mat khau: Gui request dén
API /users/:id/reset-password, mat khau
moi dugc tao tuy dong va giri qua email,
yéu cau xac nhan trude khi reset-
Khéa/Mé khéa: Gui request dén API
/users/:id/status, khoa tai khoan thi nguoi
dung khéng thé dang nhap, yéu cu xac

nhan trudce khi thuc hién

Cac trang thai

- Loading: Pang tai danh sach/thong tin
- C6 dir lidu: Hién thi danh sach/thong
tin chi tiét

- Tréng: Khong c6 ngudi ding nao

- X4c nhan: Hién thi dialog xac nhan

(reset password, khda/m¢ khoa)

- Thanh cong: Thong bao da thyc hién
thanh cong

- L&i: Khong c6 quyén hoic 16i API

- Hién thi danh sach nguoi ding voi

thong tin co ban

- Hién thi thong tin chi tiét nguoi dung
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va lich st hoat dong
- Mt khau méi duoc tao va gui dén
email ngudi dung (reset password)

- Trang thai tai khoan dugc cap nhat
(kh6éa/mo khoa)

Ludng xir ly

1. Admin vao man hinh quan ly nguoi
dung

2. Kiém tra quyén Admin

3. Goi API lay danh sach ngudi ding
4. Hién thi danh sach véi tim kiém/loc
5. Admin chon m6t nguoi dung dé xem
chi tiét

6. Goi API 1y chi tiét ngudi ding

7. Hién thi thong tin chi tiét va lich st

hoat dong

8. Admin c6 thé thuc hién: reset mat
khau, khoa/md khoa tai khoan

9. Xé4c nhan va giri request dén API

10. Nhén két qua va thong bao

Bang 2.4 Use Case mo ta quan ly nguoi dung

F05: Quéan ly m6 hinh Al

Thudc tinh

Mo ta

Tén tinh ning

Xem danh sach mo6 hinh Al

Mb ti & Muc dich

Cho phép Admin xem danh sach tat ca

cac md hinh Al trong hé thong véi cac
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thong tin co ban nhu tén, phién ban,

trang thai (active/inactive)

Nguwoi dung

Admin

Dieu kién thuc hién

- P dang nhap vé6i quyén Admin- Co

két noi internet

Quy tiic nghiép vu

- Xem danh sach: Liy dir liéu tir API
/training_models/, hién thi v6i thong tin:
tén mo hinh, phién ban, trang thai
(active/inactive), d6 chinh xac (néu co),
hd trg loc theo trang thai- Chi hién thi
danh sach, khong c6 chirc ndng xem chi

tiét hay cip nhat trang thai

Cac trang thai

- Loading: Pang tai danh sach
- C6 dit liéu: Hién thi danh sach m6 hinh
- Tréng: Khong c6 mo hinh nao

- Lbi: Ldi API hodc khong co quyén

- Hién thi danh sach mé hinh Al véi
thong tin co ban (tén, phién ban, trang

thai, d6 chinh xac)

Ludng xir ly

1. Admin vao man hinh quan 1y mo hinh
Al

2. Kiém tra quyén Admin
3. Goi API liy danh sach mé hinh

4. Hién thi danh sach véi thong tin co

ban va lgc theo trang thai

Bang 2.5 Use Case mo ta quan Iy moé hinh Al
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Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

Thuoc tinh

Mo ta

Tén tinh nang

Céu hinh hé thong

Mo ta & Muc dich

Cho phép Admin xem md hinh Al hién
tai duoc str dung , va cap nhat cac thong
s6 cau hinh hé théng bao gdm ngudng
cho phép cuia 19 chat hoa hoc cho cac

loai thuc phém.

Nguwoi dung

Admin

Diéu kién thuc hién

- P dang nhap v6i quyén Admin

- C6 két nodi internet

Quy tic nghiép vu

- Chi Admin méi c6 quyén thay ddi cdu
hinh

- Xem mo hinh AI hién tai

- Cap nhat ngudng cho phép ctia 19 chat
hoa hoc (mg/kg)

Cac trang thai

- C6 dit ligu: Hién thi form c4u hinh véi
cac gia tri hién tai

- Loading: Pang tai/luu cAu hinh

- Thanh c6ng: Thong béo di luu ciu hinh

- L6i: Loi validation (gia tri khong hop
1¢) hoic 16i API

Két qua

- Hién thi mo hinh AI hién tai dung cho
viéc phan tich

- Hién thj form c4u hinh vé&i ngudng 19
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chat hoa hoc va cac thong s6 khac
- CAu hinh hé théng duoc cap nhat

- Cac thay doi duoc ap dung ngay 1ap tirc
cho céac phan tich tiép theo

Ludng xir ly 1. Admin vao man hinh cdu hinh hé

thdng
2. Goi API lay mo hinh AI hién tai

4. Goi API lay cdu hinh hién tai (ngudng
19 chét, cac thong sé khac)

5. Hién thi form cau hinh véi cac gia tri

hién tai

6. Admin chinh stra cac thong sb

(ngudng chat, v.v.)
7. Validate cac gia tri
8. X4c nhan va guri request cap nhat

9. Validate va cap nhat cAu hinh thanh

cong

Béng 2.6 Use Case md ta cau hinh hé thong

2.1.3. Biéu do Sequence

Biéu dd Sequence mé ta ludng twong tac giita cac thanh phan trong hé thong theo thoi

gian. Dudi day la cac biéu d6 Sequence cho cac ludong chinh:
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Hinh 2.12: Sequence Diagram - Ludng phan tich thuc pham (Nhan dit liéu qua két ndi
thiét bi)
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Hinh 2.14: Sequence Diagram - Ludng xem Dashboard
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Hinh 2.15: Sequence Diagram - Ludng quan Iy ngudi ding (Admin)
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Hinh 2.16: Sequence Diagram - Ludng xem danh sach mé hinh AI (Admin)

2.1.4. Quy trinh phan tich thuwe phdam bing Al

Xdy du"ng Li’ng dung do lm‘mg va danh gid thuc ghcfm thong minh

Hé thong sir dung cac md hinh AI/ML dé phén tich dit liéu quang phd va danh gia chat

lwong thyc pham thong qua 3 giai doan chinh:
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Hinh 2.17: So db quy trinh phén tich thyc phdm bang Al
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M0 ta chi tiét cac giai doan:
1. Giai doan 1: Phin loai thuc pham

a. Mo hinh st dung: Classification Model (CNN, ResNet, hoac

Transformer)
b. Piu viao: Dit liéu quang pho gom 2136 diém intensity
c. Pau ra: Loai thuc phém dugc du dodn cung vdi xac suat cho tung loai
d. Vidu: Ca Chua (95%), Ca Rét (3%), Cai Xanh (2%)
2. Giai doan 2: Xac dinh n(‘A)ng dd 19 chat hoa hoc

a. Mo hinh st dung: Regression Model (MLP, XGBoost, hoac Random
Forest)

b. Pau vao: Dir liéu quang phd va loai thuc pham di dugc phan loai
c. DAu ra: Nong d6 cua 19 chit hoa hoc tinh biang mg/kg

d. 19 chét héa hoc: Thiamethoxam, Metalaxyl, Imidacloprid,
Cypermethrin, Clothianidin va 14 chit khac

3. Giai doan 3: Panh gia mirc d¢ an toan
a. Quy trinh: So sanh ndng dd ting chét véi ngudng cho phép tuong tng
b. Quy tic danh gia:

i.  Néu tit ca cac chit déu nho hon ngudng cho phép — SAFE (An

toan)

ii.  Néu c6 it nhat mot chit vuot qua ngudng cho phép — DANGER
(Nguy hiém)

c. Pau ra: Murc do an toan cubi cung (SAFE hoic DANGER)

Két qua cudi cung: Hé thong tra vé thong tin day da bao gdm loai thie pham, nong

d6 19 chat hoa hoc, va mirc d6 an toan dé hién thi cho nguoi dung.
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2.1.2. Yéu cau phi chirc niing
Hi¢u nang:
e Thoi gian nhan dit liéu quang pho: < 3 gidy
e Thoi gian phan tich dit ligu: <5 gidy (tuy thudc vao API)
e Ung dung khéi dong: < 3 gidy
e HO tro file dif liéu quang phd 1én dén 10MB

Bao mat:
e Luu trir token an toan bang Secure Storage
e HTTPS cho tit ca API calls
e Refresh token ty dong khi access token hét han

e Xic thyc ngudi dung khi két ndi thiét bi (néu hé théng yéu cau)

Kha nang sir dung:
e Giao dién than thién, dé& sir dung
e HOo tro da ngdn ngir (Viét, Anh)
e Responsive design cho nhiéu kich thudc man hinh

e Thong bdo 10i 10 rang, de hicu

Kha nang mé rong:
e Kién trac Clean Architecture dé& thém tinh nang méi
e Code modular, d& bao tri

e HO{ tro nhiéu méi trudng (development, staging, production)
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2.2. Thiét ké kién triic ing dung
2.2.1. Kién tric tong thé

Ung dung duoc thiét ké theo kién truc Clean Architecture:

The Clean Architecture

__| Enterprise Business Rules
|| Application Business Rules
| ] interface Adapters

| Frameworks & Drivers

< 1%

5
-

Hinh 2.1: So d0 kién tric Clean Architecture
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2.2.2. Céu triic thw muc dw dn

| |—rep0sit0ries/ # Repository interfaces

| L— usecases/ # Use cases

lib/

I—— core/ # Core functionality

| |—— base/ # Base classes (BLoC, State, Event)
| |—— config/ # App configuration

| |—— extensions/ # Extension methods

| I— injection/ # Dependency injection

| I— network/ # Network layer (API clients, interceptors)
| I— router/ # Navigation routing

| I— services/ # Core services (Device Connection, Storage)
| |— shared/ # Shared components, styles

| L—utils/ # Utility functions

|

|— features/ # Feature modules

| |— food_analysis/ # Food analysis feature

| | |— data/ # Data layer

| | | |— datasources/  # API data sources

| | | |— models/ # Data models

| | | |— repositories/  # Repository implementations

| | | L services/ # Data services

| | |— domain/ # Domain layer

| | | |— entities/ # Business entities

||

||

||

L— presentation/ # Presentation layer
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| | L— pages/ # Ul pages

| |—— home page/ # Home/Dashboard feature
| |—— login/ # Authentication feature

| |—— account_settings/ # User settings feature
J—

L— main.dart # App entry point

Bang 2.7: CéAu trac thu muc dy 4n
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2.2.3. Luong dit li¢u tiv thiét bi dén irng dung

Ocean FX Device

(USB Connection)

Raspberry Pi

{python-seabreeze
+ SeaBreeze)

(Wosbckot/Network)

{g*:f:;“ SRS Flutter App
(Food Analysis Module » T N ET 0T (AI/ML Models)
Data

é FastAPl Backend
Flutter App /1
(Display Results) pll

Hinh 2.2: So d6 ludng dit liéu
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Cic budc chi tiét:
1. Thu thap dir liéu tir Ocean FX:
a. Raspberry Pi két ndi v6i Ocean FX qua USB
b. Python application sir dung python-seabreeze dé diéu khién thiét bi
c. Thu thap dir liéu quang pho (wavelength va intensity)

d. Format dir li¢u va truyén Ién server

N

. Truyén dit liéu tir server dén ing dung:
a. Raspberry Pi guri dir liéu quang pho 1én server
b. Server truyén dit liéu dén tmg dung Flutter
c. Flutter app nhén dit liéu quang phd
3. Xirly dir liéu trong Flutter App:
a. Nhan di liéu quang phd tir server hoic tir file upload
b. Parse va validate dit liéu (kiém tra format, s6 luong diém dit liéu)
c. Luu trit dir liéu tam thoi hodc hién thi truc tiép
d. Hodc ngudi dung co thé chon file dit liéu quang phd (.txt) tir thiét bi
4. Giri lén API dé phan tich:
a. Tao request voi dit liéu quang phd (mang céac gia tri intensity)
b. Guri POST request dén endpoint /ai/predict
c. Xu ly authentication (JWT token)
5. Nhan va xir Iy két qua:
a. Nhan response tir API chura:
i. predicted type: Loai thyc phim
ii. predicted type probabilities: X4c suit cac loai
iii. predicted composition: Nong d6 cac chat hoa hoc
iv.  final label: Két luan (Safe/Danger)
v.  thresholds: Ngudng cho phép cac chit

vi. food information: Thong tin vé thuc pham
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b. Map response thanh domain entities
c. Tinh todn muc d6 an toan (%)
d. Hién thi két qua trén Ul

2.3. Thiét ké cic module chinh

2.3.1. Module phén tich thuc phim

Module phan tich thuc phim 1a module chinh cua tng dung, bao gdm cac chirc
nang: nhan dir liéu quang pho (tir file upload hodc két ndi thiét bi), parse va validate dix

lidu, giri 1én API dé phan tich, va hién thi két qua.

Chirc nang:

1. Nhan dit liéu quang pho:
a. Upload file dit liéu quang pho (.txt) tir thiét bi
b. Hodc két ndi véi thiét bi do quang phé dé nhan dit liéu real-time
c. Xt Iy reconnection tu dong khi mat két ndi (néu két ndi thiét bj)
d. Quan 1y va hién thi trang thai két ndi

e Xirly 16i va timeout

1. Xurly dir liéu:
a. Parse file dit liu quang pho
b. Validate dit liéu quang pho

2. Phan tich va hién thi két qua:
a. Gui dit liéu 1én API dé phan tich

b. Xt Iy va hién thi két qua phan tich

Cac class chinh:

// Service dé nhdn dir liéu quang pho tir thiét bi

class DeviceConnectionService {
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// Két noi véi thiét bi do quang phé

Future<void> connect(String deviceUrl);

// Ngdt két noi

Future<void> disconnect();

// Liing nghe dir liéu quang phé

Stream<SpectrumData> get spectrumDataStream;

// Kiém tra trang thdi két ndi

bool get isConnected;

// Domain Layer

class FoodAnalysisResult {
final String id;
final String predictedType;
final Map<String, double> predictedTypeProbabilities;
final Map<String, double> predictedComposition;
final String finalLabel;
final Map<String, double> thresholds;

final String? foodInformation;

bool get isSafe => finalLabel.toLowerCase() == 'safe;
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// Data Layer
class SpectrumFileParserService {

Future<List<double>> parseSpectrumFile(File file);

}

class FoodAnalysisRepository {

Future<FoodAnalysisResult> predictFoodAnalysis(List<double> spectrumData);

}

Luong xir Iy phan tich:
1. Nhan dir liéu:
a. Tur két ndi thiét bi: Nhan dir liéu real-time qua DeviceConnectionService

b. Hoac tur file: Nguoi dung chon file .txt va SpectrumFileParserService

parse file dé ldy mang intensity
2. Xirly va phan tich:
a. Validate dir liéu quang pho
b. FoodAnalysisRepository tao request va gui lén API
c. Map response thanh FoodAnalysisResult
3. Hién thi két qua:
a. Tinh toan murc do an toan dya trén ndng d6 va ngudng
b. Hién thi két qua trén UI v6i biéu dd va bang thong ké
2.3.2. Module Dashboard

Dashboard ca nhan (danh cho User va Admin):

Chirc nang:

e Hién thi théng ké tong quan ciia ngudi ding hién tai (User va Admin déu co thé
xem thong ké ca nhan)

e Biéu d6 phan tich dua trén lich st kiém tra ca nhan
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e Lich st kiém tra ctia ban than
Cac component:
e KpiCard: Hién thi cac chi sb KPI (s6 luot kiém tra ctia ban than)
e SafetyLevelChart: Biéu d6 phan bd murc d6 an toan (dua trén lich str ca nhan)
e FoodSafetyChart: Biéu do phan tich theo loai thuc phim di kiém tra

e InspectionHistoryTable: Bang lich str kiém tra ctia ban than

Dashboard tong quan hé théng (chi danh cho Admin):

Chirc nang:
e Hién thj thong ké tong quan ctia toan hé thong
e Biéu dd phan tich dua trén dit liéu cua tat ca ngudi dung
e Lich sir kiém tra cua tit ca nguoi dung

e Thong ké sb luong ngudi dung hoat dong

Cac component:
e KpiCard: Hién thi cac chi s6 KPI (s6 mo hinh Al, tong s luot kiém tra, s6
nguoi dung)
e SafetyLevelChart: Biéu d6 phan bé mirc d6 an toan tong thé
e FoodSafetyChart: Biéu do phan tich theo loai thyc pham tong thé
e InspectionHistoryTable: Bang lich st kiém tra cua tat ca nguoi dung
e UserActivityChart: Biéu d6 thong ké s6 luot kiém tra theo thoi gian

Dir li€u:

// Dashboard statistics ca nhan (cho User va Admin)

class UserDashboardStatistics {

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu

48



Xdy du“ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

final int inspectionCount; // S6 luwot kiém tra ciia ban thén
final int safeCount;
final int dangerCount;

final List<FoodTypeStatistics> foodTypes; // Dua trén lich su ca nhan

// Dashboard statistics tong quan hé thong (chi cho Admin)
class AdminDashboardStatistics {
final int modelCount; //S6 mé hinh Al
final int totalInspectionCount; // Tong s lwot kiém tra
final int activeUserCount; // S6 nguwoi diing hoat dong
final int safeCount;
final int dangerCount;

final List<FoodTypeStatistics> foodTypes; // Tong thé

class InspectionHistory {
final String id;
final String foodName;
final double safetylLevel;
final String conclusion;
final DateTime createdAt;

final String? userld; // Pé Admin cé thé xem ai da kiém tra (chi c6 trong

dashboard téng quan)

final String? userName; // Tén nguoi dung (cho Admin, chi co trong dashboard
téng quan)

}
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2.4. Thiét ké giao dién ngudi ding

2.4.1. Cac man hinh chinh

Man hinh chung (dung cho ca User va Admin):

1. Man hinh Splash

a.
b.

C.

Hién thi logo tmg dung
Kiém tra trang thai dang nhap va quyén ngudi ding

Diéu hudng dén man hinh phu hop theo vai trd

2. Man hinh Pang nhap

a.
b.

C.

Form dang nhap (email, password)
Link quén mat khau

Link dang ky (chi danh cho User)

Man hinh danh cho User:

1. Man hinh Dashboard (Home) - User

a.
b.
C.
d.
e.

2. Manh

KPI cards (s luot kiém tra cua ban than)

Biéu dd murc do an toan (dya trén lich st kiém tra ca nhan)
Biéu dd phan tich theo loai thuc phim di kiém tra
Bang lich st kiém tra ctia ban than

Nt "Kiém tra thuc pham"

inh Két qua phén tich

Tén thuc pham

Mirc do an toan (%)

Két luan (An toan/Nguy hiém)

Biéu d6 quang phd

Bang néng dd cac chat hoa hoc

Thong tin vé thuc pham
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3. Man hinh Cai dat tai khoan
a. Thong tin cd nhan
b. Doi mét khau
c. Cai dat ngén ngir

d. Ping xuat

Man hinh danh cho Admin (Admin c6 day di cdc man hinh nhw User, cng thém cdc

man hinh quadn 1y hé thong):

1. Man hinh Dashboard c4 nhan - Admin
a. KPI cards (s6 luot kiém tra ctia ban than)
b. Biéu dd mirc dd an toan (dya trén lich st kiém tra ca nhan)
c. Biéu d6 phan tich theo loai thyc pham di kiém tra c4 nhan
d. Bang lich str kiém tra ctia ban than
e. Nut "Kiém tra thuc pham"
f. Tab/Menu chuyén sang Dashboard tong quan hé théng

2. Man hinh Két qua phan tich
a. Tén thuc pham
b. Mitrc d6 an toan (%)
c. Két luan (An toan/Nguy hiém)
d. Biéu dd quang phd
e. Bang ndng do cac chat hoa hoc
f.  Thong tin vé thuc pham

3. Man hinh Dashboard téng quan hé théng - Admin (Chi danh cho Admin)
a. KPI cards (s6 mé hinh AL tong s luot kiém tra, s6 ngudi dung)
b. Biéu dd mirc d6 an toan tong thé (tat ca ngudi ding)
c. Biéu dd phén tich theo loai thyc phim cua toan hé thong
d. Thdng keé s6 luot kiém tra theo thoi gian

e. Bang lich sir ki€ém tra cua tat ca nguoi dung
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f. Menu diéu huéng dén cac chirc nang quan ly
4. Man hinh Quan ly ngwdi dung (Chi danh cho Admin)
a. Danh sach tat ca ngudi dung véi tim kiém va loc
b. Chi tiét thong tin ngudi dung (ho so, lich sir hoat dong)
c. Nut reset mat khau
d. Nut khoa/md khoa tai khoan
5. Man hinh Quan ly mé hinh Al (Chi danh cho Admin)

a. Danh sach tit ca mo hinh Al v6i thong tin co ban (tén, phién bén, trang

thai active/inactive, do chinh xac)
b. HO tro loc theo trang thai (active/inactive)
6. Man hinh Cai dat tai khoan Admin
a. Thong tin ¢4 nhan
b. Doi mat khau
c. Cai dat ngdén ngir
d. Ding xut
2.4.2. Design System
Mau sic:
e Primary: Blue (két néi, hanh dong chinh)
e Success: Green (an toan, thanh cong)
e Danger: Red (nguy hiém, canh bao)
e Warning: Orange (canh bao)

e Background: Grey[100] (nén)
Typography:
e Font: NotoSans (Regular, Medium, SemiBold, Bold)

e Sizes: 10, 12, 13, 14, 16, 18, 20, 24

Spacing:
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e St dung flutter screenutil dé responsive

e Padding/Margin: 8, 12, 16, 24, 32

Components:
e DefaultButtonWidget: Button chudn véi cac variants (filled, outlined)
o AppTextField: Text field vai validation
e KpiCard: Card hién thi KPI
e SafetyLevelChart: Biéu do muc d6 an toan

FoodSafetyChart: Biéu do phan tich thyc pham

2.5. Thiét ké tich hgp véi API backend

2.5.1. API Endpoints

Authentication (User va Admin):
e POST /auth/token: Pang nhap, nhan access token va refresh token
e POST /auth/refresh: Refresh access token

e GET /auth/profile: Liy thong tin ngudi dung hién tai

Food Analysis (User va Admin):

e POST /ai/predict: Phan tich dit liéu quang pho (yéu cau authentication)

Dashboard:

Danh cho User va Admin (Dashboard ca nhan):

e GET /dashboard/statistics: Lay thong ké tong quan ciia nguoi dung hién tai

(User va Admin déu c6 thé truy cap dé xem thong ké ca nhan)

e GET /dashboard/history: Lay lich sir kiém tra ctia ngudi dung hién tai (User va

Admin déu c6 thé truy cap dé xem lich st ca nhan)

Chi danh cho Admin (Dashboard tong quan hé thong):
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User Management (Chi danh cho Admin):
e GET /users/: Danh sach tit ca ngudi ding (yéu cau quyén admin)
e GET /users/:id: Chi tiét nguoi dung (yéu cau quyén admin)

e POST /users/:id/reset-password: Reset mét khau cho nguoi dung (yéu cau

quyén admin)

e PUT /users/:id/status: Cap nhat trang thai ngudi ding (khéa/mé khéa) (yéu cau

quyén admin)

Model Management (Chi danh cho Admin):

e GET /training_models/: Danh sach mo6 hinh Al vé1 thong tin co ban (tén, phién

ban, trang thai, d0 chinh xac) (yéu cau quyén admin)
2.5.2. Request/Response Format
Food Analysis Request:

{
"data": [2720.9, 2716.27, 2705.87, ...]

}

Food Analysis Response:

"id": "68efe45aee19dS5ace812d6¢d",
"predicted_type": "Ca Chua",
"predicted_type probabilities": {

"Ca Chua': 0.95,

"Ca Rét": 0.03,

"Cai Xanh": 0.02
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}s

"predictd_composition": {
"Thiamethoxam'": 0.24,
"Metalaxyl": 0.08,
"Imidaclopird": 0.02,
"Cypermethrin': 0.02,
"Chlothianidin": 0.01

5

"final label"': "Safe",

"thresholds': {
"Thiamethoxam'": 0.5,
"Metalaxyl": 0.3,
"Imidaclopird": 0.2,
"Cypermethrin': 0.2,
"Chlothianidin": 0.2

1

"food_information': "Ca chua la mot loai qua mong..."

}

2.5.3. Error Handling

Cac loai 16i:
e Network errors: Khong c6 két nbi internet
e API errors: Loi tir server (400, 401, 403, 404, 500)
e Validation errors: Dir liéu khong hop 1¢
e Connection errors: Li két ndi thiét bi, mat két ndi
e Data errors: Dit liéu quang ph6 khong hop 18

Xir ly 16i:
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e Hién thi thong bao 15i rd rang cho nguoi dung
e Retry mechanism cho network errors

e Auto reconnect khi mat két ni thiét bi

e Auto refresh token khi 401

e Log errors dé debug
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Chwong 3: TRIEN KHAI VA KET QUA

3.1. Mi trudong phat trién va cong cu

Cong cu/Cong nghé

Phién ban/Mé ta chi tiét

Vai tro

IDE/Editor

Visual Studio Code (VS Code)

Maoi truong phat trién tich hop
(IDE) chinh cho Flutter va
Dart.

Framework Frontend

Flutter 3.35.6

Framework da nén tang dé xay
dung ing dung Mobile (iOS va
Android).

Ngon ngir Backend

Python 3.9

Ngon ngit duge sir dung dé
phat trién (mg dung trén
Raspberry Pi (thu thap dir liéu)
va API Backend (phan tich
AI/ML).

Quan ly phién ban

Git

Heé thong quan 1y ma ngudn,

duogc su dung dé theo ddi cac

thay d6i va hop tac trong qua
trinh phat trién.

Kiém thir API

Postman

Cong cu dugc str dung dé kiém
thir cac API endpoint ctia hé
thong Backend (FastAPI) trong
qua trinh phat trién va tich hop.

3.1.2. Méi trudng phan ctng va trién khai

Hang muc

Chi tiét

Vai tro

Thiét bi trung gian

Raspberry Pi 3+

May tinh nhing lam trung gian,
két ndi véi thiét bi Ocean FX
va chay tmg dung Python dé
truyén dit liéu quang pho 1én
server qua WebSocket.

Nén tang kiém thir

TestFlight (10S)

Ung dung di dugc xay dung va
trién khai 1én nén tang
TestFlight dé thuc hién kiém
thir trén cac thiét bi i0S thuc té.
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3.2. Trién khai module phan tich thuc phim

Module phan tich thyc pham 1a module chinh ctia img dung, bao gém cac chirc
nang: nhan dir liéu quang pho (tir file upload hodc két ndi thiét bi), parse va validate dix

lidu, giri 1én API dé phan tich, va hién thi két qua.
3.2.1. Parse file dit ligu quang phé
Trién khai:

e Tao service SpectrumFileParserService dé xir 1y viéc parse file dit liéu quang

phd

e Service doc file .txt theo dinh dang Ocean FX, tim marker ">>>>>Begin

Spectral Data<<<<<" dé xac dinh vi tri bat dau dir liéu

e Parse cac dong dir liéu dang tab-separated (wavelength va intensity), trich xuét

mang cac gia tri intensity
e Validate dit liéu dé dam bao c6 du 2136 diém dit liéu nhu yéu cau
Xir ly 16i:
e Kiém tra dinh dang file hop 1¢
e Xu ly truong hop file khong ding format
e Thong bao 15i rd rang cho ngudi dung néu file khong hop 18
3.2.2. Tich hop voi API phan tich
Kién triic trién khai theo Clean Architecture:
1. Data Layer:
o Tao FoodAnalysisDataSource interface va implementation
o St dung AuthApiClient dé giri POST request dén endpoint /ai/predict
o Request body chira mang intensity dit liéu quang phd
o Map response JSON thanh FoodAnalysisResponse model
2. Domain Layer:
o Tao FoodAnalysisRepository interface dinh nghia cac phwong thirc can
thiét
o Tao FoodAnalysisResult entity chtra két qua phan tich

o Tao PredictFoodAnalysisUseCase dé thuc hién logic nghiép vu
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3. Presentation Layer:
o Tao FoodAnalysisBloc dé quan 1y state cia man hinh phan tich
o Xirly cac events: upload file, két ndi thiét bi, phan tich, xem két qua
o Emit céc states: loading, success, error
Quy trinh xu ly:

e Nguodi dung chon file hodc két ndi thiét bj — Parse dit liéu — Validate — Gui
1én API — Nhan két qua — Hién thi

3.2.3. Xir Iy va hién thi két qua
Chuyén doi dir liéu:
e Map FoodAnalysisResponse tir API thanh FoodAnalysisResult entity

e Tinh todn muc d) an toan (%) dua trén viéc so sdnh nong dd cac chat voi

ngudng cho phép

e Tao danh sach ChemicalConcentration chira thong tin timg chét: tén, nong do,
nguong

Hién thi két qua:
e Hién thi loai thyc pham dugc dy doan véi xac suat
e Hién thi mirc do an toan dudi dang phan trim va két luan (Safe/Danger)
e Hién thi bang néng do 19 chit hoa hoc véi so sanh ngudng
e Hién thi biéu d6 quang phd (néu co)
e Hién thi thong tin vé thuc pham
3.3. Trién khai module Dashboard
3.3.1. Dashboard Screen
Ciu triic man hinh:
e Dashboard dugc chia thanh céc section: KPI Cards, Biéu do, Bang lich su
e St dung DashboardBloc dé quan 1y state va fetch dit liéu tir API
e HO trg pull-to-refresh dé cap nhat dit liéu
Cac component chinh:

1. KPI Cards:
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O

(@)

(@)

Hién thi céac chi s0 quan trong: s6 lugt kiém tra, s6 mo hinh Al (Admin)
Moi card c6 icon va mau sac riéng dé dé phan biét

Responsive design véi flutter screenutil

2. Safety Level Chart:

(@)

O

(@)

St dung thu vién fl_chart dé vé biéu do Pie Chart
Hién thi phan bé muc do an toan (Safe/Danger) dua trén dit liéu thong ké

Mau xanh cho Safe, mau dé cho Danger

3. Food Safety Chart:

(@)

O

Biéu d6 cot hodc bar chart hién thi sb luot phan tich theo ting loai thuc
pham

Gitp nguoi dung nim dugc xu huéng kiém tra cac loai thuc pham

4. Inspection History Table:

O

(@)

(@)

O

Bang hién thi lich st kiém tra gan day
Cac cot: Tén thuc phém, Mtc d6 an toan, Két luan, Ngay kiém tra
HO tro click vao timg row dé xem chi tiét

Ho trg phan trang néu c6 nhiéu dir licu

3.3.2. Tich hgp API Dashboard

API Endpoints:

e GET /dashboard/statistics: Ly thong ké ca nhan (User va Admin)

e GET /dashboard/history: Lay lich sir kiém tra c4 nhan

e GET /dashboard/admin/statistics: Ly thong ké tong quan hé thong (chi Admin)

Xir ly dir li¢u:

e Map response tr API thanh domain entities

e Xur ly truong hop dit liéu tréng

e (Cache dir li¢u dé t61 vu hi€u nang

3.4. Trién khai cac tinh niing phu trg

3.4.1. Da ngon ngir (il18n)

Trién khai:
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e St dung thu vién easy localization dé quan 1y da ngén ngir
e HO tro 3 ngdn ngit: Tiéng Viét (mic dinh), Tiéng Anh
e (Cic file translation dugc luu trong assets/i18n/ v4i format JSON
e Khoi tao EasyLocalization trong main.dart voi fallback locale 13 tiéng Viét
Str dung:
e St dung extension .tr() trén string dé tw dong dich theo locale hién tai
e Cho phép ngudi dung thay d6i ngon ngir trong Settings
e Luu preference ngdn ngir dé giit nguyén khi mo lai ung dung
3.4.2. Quan ly routing
Trién khai:
e St dung go_router dé quan 1y navigation va routing

e Dinh nghia cac routes chinh: splash, login, home, food-analysis, dashboard,

user-management, model-management, system-settings
e HO tro deep linking va navigation voi parameters
e Xir ly authentication guard dé bao vé céac routes yéu cau ding nhap
Céiu tric routes:
e Routes cong khai: splash, login
e Routes yéu cdu authentication: home, dashboard, food-analysis

e Routes yéu cau quyén Admin: user-management, model-management,

system-settings
3.4.3. Dependency Injection
Trién khai:
e Su dung get it lam service locator

e St dung injectable va injectable generator dé tw dong generate code dang ky

dependencies
e Dinh nghia cac dependency types: Singleton, LazySingleton, Factory
e Khdi tao dependencies trong configureDependencies() function

Cac loai dependency:
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e Singleton: Services, Repositories (mdt instance cho toan b app)
e LazySingleton: Tao instance khi can thiét 1an dau
e Factory: Tao instance m¢&i mdi lan dugc yéu cau (Use Cases)
3.4.4. Xac thwc va bdao mdt
JWT Token Management:
e Luu trit access token va refresh token trong SecureStorage

e Tu dong refresh token khi access token hét han théng qua

RefreshTokenlnterceptor
e Xur ly logout va clear tokens khi ngudi dung ding xuét
API Interceptors:
e Authlnterceptor: Ty dong thém JWT token vao header cia moi request
e RefreshTokenlInterceptor: Tu dong refresh token khi nhan 401 response
e Errorinterceptor: Xt Iy va format 1i tir API
3.5. Trién khai module quén ly nguoi ding (Admin)
3.5.1. Danh sach nguwoi dung
Trién khai:
e Tao UserManagementBloc dé quan Iy state ciia man hinh quan 1y ngudi dung
e Fetch danh sach nguoi dung tir API /users/ v6i hd tro pagination
e HOJ trg tim kiém va loc theo email, trang thai

e Hién thi danh sach duéi dang table hodc list v&i thong tin co ban: email, tén,

role, trang thai
Chirc nang:
e Xem chi tiét nguoi dung: Navigate dén man hinh chi tiét khi click vao mot user

e Reset mat khau: Giri request dén API /users/:id/reset-password, hién thi dialog

xac nhan
e Khoa/M¢ khoa tai khoan: Gui request dén API dé cap nhat trang thai user
3.5.2. Chi tiét ngwoi diing

Trién khai:
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Fetch thong tin chi tiét tir API /users/:id

Hién thi ddy du thong tin: email, tén, role, ngdy tao, trang thai, lich sir hoat

dong

Cac nut hanh dong: Reset mat khéu, Khéa/Mé khoa tai khoan

3.6. Trién khai module quan Iy mé hinh AI (Admin)

Trién khai:

Tao ModelManagementBloc dé quan 1y state
Fetch danh sach mo hinh tir API /training_models/ v41 pagination

Hién thi thong tin co ban: tén md hinh, phién ban, trang thai (active/inactive),

do chinh xac
Hb tro loc theo trang théi (active/inactive)

Chi hién thi danh sach, khong c6 chirc ning xem chi tiét hay cap nhat

3.7. Trién khai module cAu hinh h¢ thong (Admin)

Trién khai:

Tao SystemSettingsBloc dé quan 1y state
Fetch cAu hinh hién tai tir API / settings/
Hién thi form cau hinh véi cac truong:
o M0 hinh classification dang su dung
o Nguodng classification
o Danh sach mé hinh regression cho timg loai thyc phdm
o Ngudng an toan cho 19 chat hoa hoc

HO tro cap nhat cAu hinh: Validate dix liéu, guri request dén API, hién thi thong

b4o thanh cong/16i

3.8. Két qua va danh gia

3.8.1. Két qua dat dwoc

1. Hoan thanh cac module chinh:

Module phan tich thyc phim: Parse file quang phd, tich hop APL hién thi két

qua
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Module Dashboard: Hién thi thong ké, biéu d6, lich sir kiém tra
Module quan ly nguodi dung: Bang nhap, dang ky, quan 1y tai khoan

Module quan ly mé hinh Al (Admin): Xem danh sadch mé hinh véi thong tin co

ban

2. Tinh niing da trién khai:

Pa ngon ngir (Tiéng Viét, Tiéng Anh )
Xéc thyc nguoi dung voi JWT token
Refresh token tu dong

Responsive Ul véi flutter screenutil

Xir 1y 16i va loading states

3. Kién tric va code quality:

Clean Architecture vadi 3 16p 10 rang (Presentation, Domain, Data)
BLoC Pattern cho state management

Dependency Injection véi Getlt va Injectable

Code duoc t chirc theo feature modules

Separation of concerns tot

3.8.2. Danh gia hiéu nang

Thoi gian phan hdi:

Parse file quang phd (2136 diém): < 100ms
Gui request API va nhan response: 2-5 gidy (tuy thudc vao server)
Hién thi két qua trén UI: < 50ms

Khoi dong trng dung: < 3 giay

Két qua thue té
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17:40

8 phol-sdhec-3ig

Hinh 3.1.Man hinh Login
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Théng k& hé théng

Tang quan mirc dd an todn

ke d§ an todn theo loai thuc pham

Ciil Thia

Hinh 3.2.Man hinh Dashboard
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Kiém tra thire pham

69T 1062 Te2bBS00EELE €& Chua
alchs

Myguy hidgm

D liéu phi

Mong dd cac chat hda hoc

WIFTT Mt

6685 mgikyg o

Chlarathaleml &

Hinh 3.3.Man hinh Chi tiét phan tich thyc pham
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I:l Quikn by thiét b

£ Al Model Management

ﬂ Cdu hivh md hind

Hinh 3.4.Menu quan ly
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Account settings

012-345-5789

Hinh 3.5.Trang xem thong tin tai khoan
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. G -
& ghot sdhad -5y "

< Al Model Management

Mb hinh kiém thor 1

LALaASEt; Ly e ki 1h

M& hinh phén tich kiém thur 1

Tashk: régrastion Daraser; D B Kidm thie 1

Labssls: 3

Mo hinh phin loai rau may1

Tarsh: classification Dataset: DO g eEm thar 1

Labsh: 9

Md hinh phéan loai 3

Dataset: DO ld kém ke Y

Hinh 3.6.Trang xem danh sach model Al

Sinh vién thuc hién: Ngo Ngoc Gia Bao  Hudng dan: Nguyén Vin Hiéu

70



Xdy du"ng Li’ng dung do Zu’d’ng va danh gid thuc ghcfm thong minh

17:46
& yhil- S0 - 81

{ User Management

bac@gmadl,com

01 7 3456 7RG

220172025 20226

Hinh 3.7.Man hinh quén 1y user (Admin)
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17:46
4 phol-sihec -alg

< User Detail

Basic Information

Security

Hinh 3.8.Man hinh chi tiét quan 1y user (Admin)
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N

L4 Cau hinh m& hinh

£X Mb hinh phin loal

Tin il Binh

M8 hank phd

10 mid haah

GhoSalaech 9 Tadedh4 3400

Nguing phin loal

0¥ CaChua

10 mid henh

Gl han an todn

Thesmethaxam

Hinh 3.9.Man hinh xem thong tin model Al dang st dung
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i, D =

€ Cau hinh mé hinh ¢

I CaChua
T ek Wink
ERa7ciGldaclalald3icTebhe

Geltrl Py 8 Codf

2

5

8

0

Hinh 3.10.Man hinh chinh stra thong tin model Al dang st dung
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17:47
dli ghet-wihad-aig

< Lich sur kiém tra

Cal Be Xanh

Nong &0 tom bat

Nong &0 tom 10

Hinh 3.11.Man hinh xem lich st phan tich
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17:48
u ghaai-pdhac-aig

L4 Chi tiét kieém tra

Téng quan

Cai Be Xanh

Mang g6 cac chat

Chlsraniranilipral
Thilarmethasam

Chirothalomil

Xac sudt phin loai
Ca Chvua

Ci By Xanl

Cai iy
Bl Lo

Dhra Lec

Hinh 3.12.Man hinh xem chi tiét lich sir phan tich
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3.8.3. Han ché va huéng phiit trién
Han ché hi¢n tai:
1. Két noi thiét bi chwa 6n dinh:

o Module két ni thiét bj do quang phd Ocean FX d duoc thiét ké (theo
kién trac hé théng), tuy nhién viéc tich hop két ndi real-time véi hé
théng Raspberry Pi va WebSocket server thyc té dang gip truc tric do
thiét bi Ocean FX dang gip su cb vé driver (drive). Do d06, két ndi van
chua 6n dinh va nhom dang chd su hd tro ki thuat tir hang san xuit/nha
cung cap dé khic phuc.

Giai phap dung tap output file dé phan tich
Huwéng phat trién trong twong lai:
1. Hoan thién két ndi thiét bi mwot ma:

o Tich hop véi Raspberry Pi vao thiét bi Ocean FX mét cach on dinh,

muot ma.
2. Tinh nang mai:
o So sanh két qua phan tich giira cac lan kiém tra
o Export bao cao PDF
o Chia sé két qua qua email/social media
o Théng ké xu huéng an toan thyc pham theo thoi gian
3. Cai thién UI/UX:
o Thém animations va transitions muot ma hon
o Dark mode
o Tuy chinh theme
4. Testing:
o Unit tests cho cac use cases va repositories
o Widget tests cho cac components

o Integration tests cho cac ludng chinh
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KET LUAN

D6 an "Xay dung tmg dung do luong va danh gia thyc pham thong minh" d hoan

thanh viéc phat trién ing dung mobile Flutter voi cac tinh nang chinh:

1. Phén tich thwe pham: Ung dung c6 kha ning nhan dir liéu quang pho tir file
upload hoac két ndi thiét bi, gui 1én API backend dé phan tich bé’mg cac mo hinh
AI/ML, va hién thi két qua mot cach truc quan vdi cac biéu do va bang théng
keé.

2. Dashboard thong ké: Cung cap cai nhin tong quan vé hé thong véi cac chi s6

KPI, bi¢u d6 phan bé murc d6 an toan, va lich str kiém tra.

3. Quan Iy nguwoi dung: Hé thong xac thuc hoan chinh voi JWT token, refresh

token tu dong, va quan 1y tai khoan.

4. Kién tric tot: Ung dung dugc phét trién theo Clean Architecture va BLoC

Pattern, ddm bao code dé bao tri, d& mo rong va dé kiém thur.
DPong gop cua do an:

e Cung cip mot giai phap cong nghé dé kiém tra va danh gia chat luong thuc

phém mot cach nhanh chdéng va tién loi
e Ung dung cong nghé quang phd NIR va AI/ML vao thuc té
e Tao nén tang dé phat trién thém cac tinh ning trong tuwong lai
Huwéng phat trién:
Trong tuong lai, d0 4n c6 thé duoc mo rong véi cac tinh ning nhu:
e Hoan thién két ndi thiét bi dé nhan dit liéu real-time tir Raspberry Pi
e Thém cac tinh ning thong ké va bao cdo nang cao

e Tich hop vodi cac thiét bi do quang phd khac
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PHU LUC

Phu luc A: Céau tric thw muc di 4n

[Cau trac thu myc da duoc trinh bay trong Chuong 2]
Phu luc B: Mot ) doan code quan trong

[Cac doan code da duogc trinh bay trong Chuong 3]
Phu luc C: Hinh 4anh giao dién &rng dung

[Céac hinh dnh man hinh s€ dugc thém vao]
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