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tim hiéu vé cac mén dn Viét Nam théng qua céng nghé tri tué nhan tao (AI). Ung dung
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dung hé thong thuc t& ma con cho thiy tiém ning tmg dung Al vao céc linh vuc doi
song, hudng t6i viée tdi wu hoa trai nghiém ngudi ding va nang cao gia tri cac san pham

cong nghé Viét Nam.
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LOI NOI PAU

Trong bdi canh tri tué nhan tao ngay cang duoc tng dung rong rii, viéc két hop
cong nghé hién dai vao van hoa, du lich, va dac biét 1a am thuc trd nén phé bién va can
thiét. V&i muc tiéu hd trg nguoi dung, dic biét 1a du khach qubc té, dé dang nhan dién
cac moén an Viét Nam va tim kiém cac dia diém thuéng thirc ph hop, dé tai “Ung dung
nhin dién mén an Viét Nam va tim kiém quan an” da dugc thyc hién. Ung dung
cong nghé nhan dién hinh anh két hop nén ting ban d6 sé khong chi dap mg nhu cau
thue tién ma con gép phan quang ba hiéu qua vin héa am thyc Viét Nam.

Qua dé tai nay, em da co co hoi tong hop va tng dung cac kién thitrc vé tri tué nhan
tao, lap trinh g dung di dong va tich hgp API, déng tho1t ren luyén k¥ nang nghién ctru
va phat trién phin mém, pht hop v6i dinh huéng dao tao cia Trudng Pai hoc Béach
Khoa — DPai hoc Pa Ning.

Trong qua trinh thyuc hi¢n dd 4n, em di nhan duoc sy hd tro, hudng dan tan tinh tr
quy Thay, C6 khoa Cong nghé Thong tin, dic biét 1a ¢o TS. Lé Thi My Hanh — ngudi
da tryc tiép hudng dan, dinh huéng va luén dong hanh ciing em. Em ciing xin cam on
gia dinh va ban be, nhitng ngudi di luén dong vién va gitp d& em hoan thanh do 4n nay.

Mic du da nd lyc hoan thanh tt nhat trong kha nang ciia minh, nhung chic chan
khong tranh khoi nhitng thiéu sot. Em rat mong nhin duoc nhitng gdp ¥ quy bau tir quy
Thay, C6 dé em c6 thé hoan thién hon trong tuong lai, ciing nhu tich lity thém kinh
nghiém cho con dudng nghé nghiép sip téi.

Mot l1an nira em xin chan thanh cam on.

il



CAM DOAN

T61 xin cam doan:

1. Bao céo do an tot nghiép voi tén dé tai : “Ung dung nhan dién mon an Viét Nam
va tim kiém quan an” 1a cong trinh nghién ciru ctia chinh c4 nhan t6i dudi sy hudng dan
tryc tiép cua giang vién TS. Lé Thi My Hanh.

2. Toi da ty doc nghién ciru, dich tai lidu va tong hop cac kién thire dd 1am nén bao
c40 ndy va dam bao khong sao chép ¢ bat cir dau.

3. Nhitng 1y thuyét trong luin vin déu duoc st dung tai lidu nhu t6i da tham khao

O phan tai li¢u tham khao da c6 trong béo cao.
Neéu ¢6 vi pham, t6i xin chiu hoan toan trach nhi¢m.

Sinh vién thuc hién

Nguyén Duong Bao Nhat
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Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

MO DAU

1. Ly do chon deé tai

Am thuc Viét Nam ndi tiéng véi su phong phu va da dang, thu hat sy quan tim
ctia nguoi dung trong nude va du khach quéc té. Tuy nhién, viéc nhan dién moén an Viét
Nam qua hinh anh va tim kiém dia diém thudng thirc pht hop van 1a thach thie, dic biét
v6i du khach nuée ngoai hodc nhitng ngudi méi tiép can. Cac tmg dung nhan dién hinh
anh hién tai (nhu Google Lens) chua duoc t61 uu hda cho Am thyc Viét Nam va hiém c6
giai phap nao tich hop ca nhan dién mén an 13n tim kiém quén an duya trén vi tri.

Su phat trién cua tri tué nhan tao (AI), dac bi¢t 1a cac mo hinh nhan dién hinh anh,
cung voi cac API ban d6 nhu Google Maps, mé ra co hoi xay dung mot Gng dung di
dong dap ung nhu cau thyc tién ndy. Dé tai “Ung dung nhan dién mén an Viét Nam va
tim kiém quan an” duoc lya chon nham:

- Phat trién mot giai phap cong nghé tich hop, gitup nguoi dung dé dang nhan dién
mon an Viét Nam va kham pha quan an phu hop.

- Gop phan quang ba van hoa am thuc Viét Nam thong qua cong nghé hién dai.

- Ung dung cac kién thirc vé Al, phat trién g dung di dong va tich hgp API, phu
hop v&i dinh hudng nghién ctru va dao tao cua Truong Pai hoc Bach Khoa — Pai hoc
Pa Nang.

Vi ¥ nghia thuc tién va tiém niang khoa hoc, dé tai khong chi dap tng nhu cau cua
nguoi dung ma con dong gép vao viéc ung dung cong nghé vao linh vuc van hoa va du
lich.

2. Muc dich

Muc dich ctia d6 4n 1a xdy dung mot tmg dung di dong thong minh, hd tro ngudi
dung nhén dién cidc moén 3n Viét Nam thong qua hinh anh va cung cip thong tin chi tiét
vé mon an, dong thoi tich hop chirc nang tim kiém quan an gan vi tri hién tai. Ung dung
g6p phan quang ba vin hoa 4m thuc Viét Nam bang céng nghé hién dai, ning cao trai
nghiém kham pha am thyuc cho nguoi dung trong nudc va du khach qudc té.

2.1. San phim

San pham cua dé tai 1a mot ing dung di dong (Vietfood Lens) chay trén nén tang
Android, véi cac chirc nang chinh gé)m: nhan di€n moén an Viét Nam qua hinh anh chup
tr camera hodc chon tir thu vién; hién thi thong tin chi tiét vé moén an nhu tén, nguén
gbc, nguyén lidu, cach ché bién, gia tri dinh dudng; tim kiém, goi ¥ quan an gan vi tri

nguoi dung thong qua Google Maps API; quan 1y tai khodn ca nhan, luu trit lich st nhan

Sinh vién thuc hién: Nguyén Duong Bao Nhat Giang vién huéng din: TS. Lé Thi My Hanh 1



Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

dién va danh sach yéu thich; hd trg da ngén ngit (Tiéng Viét, Tiéng Anh), giri théng bao
day, cung cac tinh ning x3 hdi phuc vu nhu cau chia sé va két ndi ngudi ding.

2.2. Muc tiéu hé thong

- Pat d6 chinh x4c cao trong nhan dién moén an qua anh.

- Cung cép théng tin mon an day du, tin cdy, d& tra ctu.

- Hd tro tim kiém, chi duong dén quan an phuc vy mén an da nhan dién.

- Giao dién than thién, d& sir dung cho nhiéu ddi trong ngudi dung.

- Tich hgp cac tinh nang c4 nhan hoa: luu lich st, yéu thich, thong bao.

- Pam bao an toan dir liéu ngudi ding va bao mat hé thong.

2.3. Tinh ndang

Nhin di¢én mén an:

- Chyp anh moén an béng camera hoac chon anh tir thu vién.

- Nhan dién mén an Viét Nam bang mo hinh AI (CNN), hién thi két qua kém do
tin cdy.

Thong tin mon an:

- Hién thi thong tin chi tiét vé moén an (tén, nguyén liéu, céng thirc, ngudn goc,
gia tri dinh dudng).

- Cung cép danh sach tat ca cic mon an c6 thé nhan dién dé nguoi dung tham
khao.

Tim Kkiém va kham pha nha hang:

- Tim kiém nha hang phuc vu moén dn da nhan di¢n trong ban kinh Skm, str dung
Google Maps API (Places API).

- Hién thi thong tin nha hang (dia chi, danh gia, gio mo cua), hd tro loc theo danh
gia.

- Tich hop Google Maps API (Directions API) dé xem vi tri nha hang trén ban
d6 va chi duong.

Quan ly tai khoan nguoi dung:

- Piang ky, dang nhap bang email/mat khau hodc Google Sign-In.

- Xac thyc qua OTP, dat lai mat khéu, chinh stra thong tin c4 nhan, thay ddi
email/mat khau, x6a tai khoan.

Tinh ning xa hoi va ca nhan hoa:

- Két ndi ban bé va chia sé thong tin mén dn/nha hang véi ngudi dung khéc.

- Luu mon an, nha hang yéu thich; xem lich st nhan dién.

H& tro va giao dién:

- HOb trg da ngon ngir (Tiéng Viét/Anh)

- Nhan thong bao qua Firebase Messaging. Giao dién truc quan, dé sir dung.

Sinh vién thuc hién: Nguyén Duong Bao Nhat Giang vién huéng din: TS. Lé Thi My Hanh



Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

2.4. Poi twong ngwoi diing

- Ngudi yéu thich am thyc Viét Nam: Nhitng c4 nhan mudn tim hiéu vé mon an,
cong thirc, hodc gia tri dinh dudng cua cdc mén an Viét Nam.

- Du khach quéc té: Nhitng ngudi can nhin dién moén an va tim kiém quan 4n dia
phuong khi du lich tai Viét Nam.

- Ngudi méi tiép can am thyc Viét Nam mudn tra ctru thong tin, cong thiec, dia
diém an uéng va cac ca nhan yéu thich cong ngh¢ nhan dién hinh anh, rng dung Al vao
doi song.

2.5. Pham vi

Ung dung tap trung vao viéc nhan di¢n 40 moén an Viét Nam qua hinh anh, déng
thoi hd tro tim kiém céc quan dn phuc vu nhitng moén nay trong ban kinh khoang 5km
tir vi tri ngudi dung. Viée tim kiém va chi duong dén quan an duoc thyc hién thong qua
tich hop Google Maps API. Hé thong hién trién khai trén nén tang Android va c6 kha
nang mé rong vé so lugng moén an cling nhu nén tang sir dung trong tuong lai. Ung dung
khong bao gSm chtrc nang dat mon hodc thanh toan truc myén.

2.6. Cong nghé phit trién

- Quan Iy va luu trir ma ngudn: Github

- Ngbn ngtr: Dart (Flutter), Python (FastAPI)

- Framework/Library: Flutter, FastAPI, EfficientNet B4 (pretrained), PyTorch

- Luu trir 4nh: Cloudinary

- Co s¢ dir licu: PostgreSQL

- API, dich vu tich hop: Google Maps API, Google Sign-in, Zoho Mail

- Thong bao day: Firebase Cloud Messaging (FCM)

- Trién khai backend: Digital Ocean

- Trién khai tmg dung di dong: Google Play Store

Sinh vién thuc hién: Nguyén Duong Bao Nhat Giang vién huéng din: TS. Lé Thi My Hanh 3



Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

Chuwong 1: CO SO LY THUYET

1.1. Téng quan veé tri tué nhan tao va nhén dién hinh inh

1.1.1. Khai ni¢m tri tué nhan tao (Al), hoc sdu (deep learning)

Tri tué nhan tao (AI) 1a linh vuc khoa hoc may tinh tip trung vao viéc phat trién
cac hé théng c6 kha nang thuc hién cac nhi€ém vu doi hoi tri thong minh ctia con nguoi,
nhu hoc héi, phan tich va nhan dién hinh anh. AI cho phép xir Iy khéi lwong 16n dit liéu,
tu dong phat hién cac miu va quy ludt, tir d6 dua ra quyét dinh hodc du doan. Trong dé
tai Vietfood Lens, Al dugc ing dung dé nhan dién 40 moén an Viét Nam phé bién (pho,
banh mi, bun bo Hué, v.v.) tir hinh anh, hd tro nguoi ding kham pha am thyc va tim
kiém quén an.

Hoc sau (deep learning), mdt nhanh ctia hoc mdy, sir dung mang no-ron nhan tao
v6i nhiéu ting dé mo phong kha nang xur 1y thong tin ciia con. Mang no-ron sau (Deep
Neural Network - DNN) tu dong trich xudt cac dic trung phuc tap tur dit li¢u, dac biét
hiéu qua trong cac nhi¢ém vu nhu nhan di¢n hinh anh va phan loai. Su phat trién cua
cong nghé xtr 1y dit liéu 16n va phan cimg (nhu GPU) di thuc day hoc sau trd thanh cong
cu manh mé trong Al hién dai .Trong Vietfood Lens, hoc sau dugc ap dung thong qua
mé hinh EfficientNet B4 dé nhan dién mén 4n v6i do chinh xac cao, dap tmg nhu cau
thuce tién va gbp phan quang ba vin hoa am thyc Viét Nam.

1.1.2. Nhén dién hinh dnh bang Al

Nhan di¢n hinh anh 1a mét linh vuc quan trong thudc Thi giac May tinh (Computer
Vision), tip trung vao viéc phat trién cac hé thong va thuat toan cho phép may tinh hiéu
va dién giai noi dung ctia hinh anh k¥ thuat sé hodc video. Myc tiéu ctia nhan dién hinh
anh 1a xac dinh, phan loai va doi khi 1a dinh vi céc doi tuong, con nguoi, dia diém, hoac
cic mau cu thé trong mot buc anh.

Qua trinh nhan dién hinh anh béng Al, dac bi¢t khi str dung hoc sau, thuong bao
gdm cac budc chinh:

- Thu thap va Tién xir Iy Dit liéu (Data Collection and Preprocessing): Giai doan
nay bao gé)m viéc thu thdp mot tap dit li¢u hinh dnh du 16n va da dang. DPoi véi dd an
Vietfood Lens, day 1a qua trinh xay dung bo dir liéu gém hinh anh ctia 40 moén an Viét
Nam dic trung. Dit liéu sau d6 duoc tién xtr Iy thong qua cac k¥ thudt nhu thay doi kich
thudce, chudn hoa (normalization) va ting cuong dit liéu (data augmentation) dé cai thién
kha ning tong quéat héa ciia mo hinh.

- Trich xuat Dic trung (Feature Extraction): Trong cac phuong phap truyén thong,

cac dac trung nhu mau sac, két cau, hinh dang dugc trich xuat thu cong. Tuy nhién, véi
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hoc sau, dac biét 1a cdc Mang No-ron Tich chap (CNNs), qué trinh nay duoc tu dong
hoa. Cac 16p tich chap trong CNN tu hoc cac dic trung phan cip, tir cac chi tiét don gian
nhu canh, géc & cac 16p dau, dén cac cu trac phic tap hon nhu bo phan cua ddi twong
hay toan bd dbi twong & cac 16p sau hon, giup mé hinh "hiéu" duoc ndi dung hinh anh.

- Hu4n luyén M6 hinh (Model Training): Dit liéu d3 tién xir Iy va cac dic trung (tu
dong hoc duogc) duoc s dung dé huén luyén mot mo hinh hoc méy/hoc sau. Trong
Vietfood Lens, mé hinh EfficientNet B4 dugc huin luyén trén bo dit li€u 40 mon an.
Qua trinh nay bao gdm viéc tdi uvu héa cac tham sé cia mo hinh dya trén mot ham mat
mat (loss function) dé giam thiéu sai s giita du doan ctia mo hinh va nhan thuc té cta
du licu.

- Panh gid M6 hinh (Model Evaluation): Sau khi huén luyén, mo6 hinh dugc danh
gia trén mot tap dir liéu kiém thtr riéng biét (di liéu ma moé hinh chuwa timg thiy trong
qua trinh huan luyén) bang cac d6 do nhu do chinh x4c (accuracy), precision, recall, F1-
score. Viéc nay nham dam bao md hinh c6 kha nang hoat dong tot trén dit liéu thuc té
va khong bi qua khép (overfitting) voi dir liéu huan luyén.

Céc bai toan chinh trong nhan di¢n hinh anh bao gém:

- Phén loai anh (Image Classification): Gan mot nhén duy nhat cho toan bo buc
anh (vi du: xac dinh birc anh nay chta "phé", "banh mi" hay "bun bo Hué"). Pay chinh
1a nhiém vu cdt 161 ctia dd an Vietfood Lens.

- Phat hién d6i twong (Object Detection): Khong chi phan loai ma con xéac dinh vi
tri (thudng bang hop gidi han - bounding box) ctia mot hodc nhiéu ddi tugng trong anh.

- Phan doan anh (Image Segmentation): Phan loai timg pixel trong anh thudc vé
ddi tuong nao, tao ra mot ban dd chi tiét vé cac dbi tuong trong anh, cho phép hiéu sau
hon vé bd cuc va nodi dung cua anh.

Su ra doi va phat trién cua hoc siu, dic biét 1a kién tric Mang No-ron Tich chap
(CNN), da tao ra mot cudc cach mang trong linh vuc nhan dién hinh anh. CNN c6 kha
nang hoc cac biéu dién dic trung manh mé truc tiép tur dir liéu pixel tho, vuot trdi hon
han cac phuong phap truyén théng va dat dugc hiéu suat dot pha trén nhidu bo dir liéu
va bai toan thach thuc, dién hinh 1a trong viéc nhan dién cac ddi tuong phuc tap nhu
mon an.

1.2. M6 hinh EfficientNet B4 trong nhan di¢n hinh dnh

1.2.1. Téng quan kién triic EfficientNet
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EfficientNet 1a mot ho kién tric mang no-ron tich chap (CNN) duoc gidi thiéu boi
Google Al vao nim 2019, nhidm t6i wu hoa hiéu sudt va hiéu qua tinh toan trong cac tac
vu thi gidc may tinh. Diém nbi bat cuia EfficientNet 1a phuong phdap Compound Scaling,
cho phép mé rong dong déu ba yéu td: do sau (depth), do rong (width) va do phan giai
(resolution) ciia mang, thay vi chi ting mot yéu td nhu cac phwong phap truyén thong.
Phuong phép nay st dung mot hé s6 ¢ dé diéu chinh dong thoi ba yéu t6 trén, gitip mé
hinh dat duoc hiéu suit cao véi s6 lugng tham s va tai nguyén tinh toan thip hon so

vO1 cac kién trac truoc do.
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Hinh 1.1: So sanh cac phuong phdp mé rong mang no-ron: mo rong do rong
(width), do sau (depth), dd phan giai (resolution) va phuong phdp Compound Scaling
trong EfficientNet.

Kién triic co ban cua EfficientNet bao gdm cac khéi MBConv (Mobile Inverted
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Bottleneck Convolution) két hop véi cac 16p Squeeze-and-Excitation dé ting cuong kha
ning hoc dic trung va giam thiéu sé lwong tham sd. EfficientNet-B0 14 mé hinh co s&
va cac phién ban tir B1 dén B7 duoc tao ra bing cach ap dung phuong phap Compound
Scaling voi cac hé s6 khac nhau, phu hop véi cac muc tai nguyén tinh toan khac nhau.
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Hinh 1.2: So db kién truc tong quat cua EfficientNet-BO
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1.2.2. Pic diém va wu diém ciia EfficientNet B4

EfficientNet-B4 1a mdt trong nhitng phién ban mé rdng cua EfficientNet, duoc
thiét ké dé can bﬁng gitta d0 chinh xéac va hi¢u qua tinh todn. Mot sb dic diém noi bat
cua EfficientNet-B4 bao gom:

Hiéu sut cao: EfficientNet-B4 dat dugc do chinh xac vuot trdi trén cac bo dit lidu
chuan nhu ImageNet, voi sb luong tham sb va FLOPs (s6 phép toan dau chidm dong)
thip hon dang ké so v6i cac mo6 hinh CNN truyén thdng.

Khi ning tong quat héa tot: Nho vao kién trac t6i wu va phuong phap Compound
Scaling, EfficientNet-B4 c6 kha ning hoc va tong quat hoa tt trén nhiéu loai dir liéu
khac nhau, bao gSm ca cac bd dir li¢u nho va phitrc tap.

Hiéu qua tinh toin: V6i s6 luong tham sé va yéu cdu tinh toan thip hon,
EfficientNet-B4 phu hop dé trién khai trén cac thiét bi co tai nguyén han ché nhu dién
thoai di dong hodc cac hé théng nhing.

Kha ning mé rong: EfficientNet-B4 c6 thé duge mo rong hodc thu nho tiy theo
yéu cau vé do chinh xac va tai nguyén tinh toan, nhd vao phuong phap Compound
Scaling linh hoat.

EfficientNet-B7
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Hinh 1.3: Biéu d6 so sanh hiéu suét va kich thuéc mo hinh EfficientNet va cac
kién trac CNN phd bién khac.
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1.3. Phat trién &ng dung di ddng véi Flutter

1.3.1. Giéi thiéu vé Flutter

Flutter 1a mot framework giao dién ngudi dung (UI) mé ngudn md, mién phi do
Google phat trién, duoc ra mét 1an dau vao nim 2017. Flutter cho phép xdy dung cac
tmg dung di dong chat luong cao, c6 thé chay trén ca hai nén tang iOS va Android tir
mot mi ngudn duy nhit. Day khong chi 1a mot framework ma con 1 mot bd cong cu
phat trién phan mém (SDK) hoan chinh, bao gdm céc céng cu bién dich mé ngudn Dart
thanh ma may native cho timg nén tang. Flutter sir dung ngén ngir 1ap trinh Dart, mot
ngon ngit hudéng dbi tugng, nhanh va hién dai, giup phat trién giao dién ngudi dung mot
cach hi¢u qua va linh hoat. Véi Flutter, cdc nha phat trién co thé tao ra cac giao dién dep
mat,muot ma va cé hiéu suat gan nhu tng dung native.

1.3.2. Uu diém ciia Flutter

Flutter so hitu nhiéu uu diém ndi bat gitp né trd thanh lya chon hang dau trong
phat trién ing dung di dong da nén tang:

Phat trién da nén tang (Cross-platform): Viét mot lan, chay trén nhiéu nén tang
nhu i0S, Android, web, Windows, MacOS va Linux, gitip tiét kiém thoi gian va chi phi
phat trién.

Hiéu suit cao: Flutter khong dua vao cac thanh phan Ul cia nén tang ma st dung
cong cu két xuit riéng, gitip tng dung chay muot ma, hinh anh dong sic nét, thoi gian
phan hoi nhanh nhu tmg dung native. Flutter ciing ding bién dich Ahead-of-Time (AOT)
va Just-in-Time (JIT) dé ti wu toc do khoi chay va phat trién.

Giao dién ngudi dung dep va linh hoat: Flutter cung cap bo thu vién widget
phong phti, cho phép tao cac giao dién tuy chinh, bit mét va twong tic cao. Moi thanh
phan trong Flutter déu 1a widget, gitip dé& dang xay dung va tai st dung UL

Hot Reload: Tinh ning nay cho phép lap trinh vién thay ngay két qua thay d6i ma
nguon trén giao dién ma khong can khoi dong lai ing dung, ting tdc qua trinh phat trién
va sira 10i.

Cong dong va hd trg manh mé: Flutter dugc Google phat trién va duy tri, c6
cong dong dong dao, tai liéu phong phu, cting nhiéu plugin hd tro tich hop cac tinh ning
nhu camera, GPS, cam bién... gitip phét trién (mg dung da chirc nang dé dang hon.

T6i wu chi phi phat trién: Nho sir dung mot ma ngudn duy nhat cho nhiéu nén
tang, Flutter gitip giam dang ké chi phi va thoi gian phat trién, dong thoi dé dang béo tri
va mo rong ung dung.

1.3.3. Ciu trisc dw dan Flutter sir dung GetX

- lib/

Thu muc chira ma nguon chinh, dugc chia thanh céc thu muc con nhu sau:
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- bindings/

Chtra cac 16p Binding ké thira tir Bindings cua GetX, dung dé khai bao va nap céac
Controller (dependency injection) cho tirng man hinh hoac module. Viéc nay giup tach
biét va quan 1y phu thuéc mdt cach ro rang.

- controllers/

Chtra cac 16p Controller ké thira tir GetxController, quan 1y trang thai va logic
nghiép vu cho timg man hinh hoic module. Mdi man hinh thudong c6 mot controller
riéng dé xur 1y dir lidu va trang thai.

- views/

Chtra cac widget giao dién nguoi dung (UI) cua ing dung. Cac widget nay thuong
ké thira tir GetWidget hodc st dung GetBuilder/Obx dé lang nghe va phan hoi trang thai
tur Controller.

- models/

Chtra cac 16p mo hinh dir liéu (data models) dung trong trng dung.

- services/

Chtra cac 16p xtr 1y nghiép vu lién quan dén APL co s¢ dit liéu, hodc céc dich vu
nén tang khac.

- utils/ hoac helpers/

Chtra cac ham tién ich, hiang s6 hodc cac helper functions dung chung.

- main.dart

Diém vao tng dung, str dung GetMaterial App thay cho Material App dé kich hoat
cac tinh nang cua GetX nhu quan ly route, dependency injection va snackbar, dialog
khong can context.

Vi du m6 hinh hoat dong cua GetX trong du an

- Mbi man hinh bao gém 3 thanh phan chinh:

Controller: ké thira GetxController, quan 1y trang thai va logic.

Binding: ké thira Bindings, dung dé dang ky Controller véi GetX.

View (Widget): ké thira GetWidget hodc widget binh thudng st dung Obx dé tu
dong cap nhat Ul khi trang thai thay doi.

- Uu diém ciia cu trac nay

Téch biét 1d rang giira UI va business logic, gitip code sach, dé doc va bao tri.

Quan 1y trang thai hiéu qua véi cac bién .obs va widget Obx.

Dependency injection ty dong, khong can truyén context hay phai khéi tao thi
cong.

Quan Iy route va diéu huéng don gian, khong can context.

Dé dang m& rong va tai str dung cac module.
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1.4. Xay dung backend véi FastAPI

1.4.1. Giéi thiéu vé FastAPI

FastAPI 1a mgt framework web hi¢n dai va manh m€ dugc phat trién bﬁng ngon
ngir Python, chuyén dung dé xay dung cac API RESTful v6i hiéu suét cao. FastAPI tin
dung céc tiéu chuén hién dai nhu OpenAPI va JSON Schema dé tu dong tao tai li¢u API
tryc quan, dong thoi hd tro 1ap trinh bat dong bd (async/await) giup toi wu hiéu qua xtr
Iy céc yéu cau dong thoi. Nho thiét ké hudng dén trai nghiém lap trinh vién, FastAPI
gitip viét code nhanh chéng, dé doc, dé bao tri va giam thiéu 16i nho hd tro goi ¥ kiéu
dir liéu (type hints) chuan xéc.

1.4.2. Uu d@iém ciia FastAPI

Hiéu suét cao: FastAPI c6 toc d xtr 1y rat nhanh, ngang ngira v6i cac nén tang nhu
NodeJS va Go, nhd str dung Starlette va Pydantic cing kha ning 1ap trinh bat dong bo
cua Python.

D@ sir dung va phat trién nhanh: Viéc viét API voi FastAPI rat don gian, chi can
vai dong code dé tao ra mot API day du chirc nang, dong thoi giam thiéu 13i lap trinh
nhd kiém tra kiéu dir liéu tu dong.

Tai li¢u API ty dong: FastAPI ty dong sinh ra tai liéu API tuong tac thong qua
giao dién Swagger UI va Redoc, giup d& dang thir nghiém va hiéu 1 cac endpoint ma
khong can viét thém tai lidu thi cong.

HO tro kiém tra va xéac thuc dit lidu: Str dung Pydantic, FastAPI gitp xac nhén va
kiém tra dir liéu dau vao mot cach ty dong, dam bao dit liéu hop 16 trude khi xtr 1y.

HO trg async/await: Ti wu cho cac ung dung can xir 1y nhidu yéu cau dong thoi
hodc cac tac vu I/O-bound nhu truy cép co s¢ dir liéu, goi API bén ngoai.

Cong dong va tai liéu phong phu: FastAPI c6 cong dong phat trién nang dong, tai
liéu chi tiét va nhiéu vi du thyc té gitp nguoi dung dé dang 1am quen va ap dung.

1.4.3. Ung dung ciia FastAPI trong hé thong

Trong hé thong Vietfood Lens, FastAPI dong vai tro 1a backend chinh, cung cép
cac API phuc vu cho ting dung di dong va giao tiép véi cac dich vu lién quan:

- Xay dung cac API: Quan ly nguoi dung (dang ky, dang nhap, xac thuc), xu 1y
upload anh, quan 1y lich st nhan di¢n, yéu thich, thong bao, v.v.

- Tich hop v&1 mo hinh Al: FastAPI ddm nhén vai tro trung gian nhan anh tur trng
dung mobile, chuyén tiép dén server nhan dién anh (EfficientNet B4), nhan két qua va

tra vé client.
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- Tich hop dich vu ngoai: Quéan 1y xac thuc bang Google Sign-in, giri email qua
Zoho Mail, giri théng bao diy qua Firebase Cloud Messaging.

- Quan ly dir liéu: Két ndi véi co so dir liéu PostgreSQL dé luu trit thong tin ngudi
dung, moén an, lich st hoat dong,...

_ Pam bao bao mat va hiéu ning: Thyc hién xac thuc, phan quyén nguoi dung
(OAuth2, JWT), xir ly bat dong bd dé dam bao hé thdng hoat dong 6n dinh, mé rong dé
dang khi s6 luong ngudi ding ting cao.

Viéc st dung FastAPI giup hé théng backend cia Vietfood Lens dam bao hiéu
suat, 46 6n dinh va kha ning mé rong, dong thoi hd tro tich hop tt vai cac dich vu hién
dai phuc vu cho ca Al lan nguoi dung cudi.

1.5. H¢ quan tri co s& dir liu PostgreSQL

1.5.1. Gi6i thiéu vé PostgreSQL

PostgreSQL 1a mot h¢ quan tri co s¢ dir li¢u quan hé-ddi tuong (Object-Relational
Database Management System - ORDBMS) ma nguén mo, dugc phat trién dya trén du
an POSTGRES tai bai hoc California, Berkeley. Day 1a mgt trong nhirng hé quan tri co
s& dif liéu tién tién va pho bién nhat hién nay, c6 kha nang chay trén nhiéu nén ting nhu
Linux, Windows, MacOS va cac hé diéu hanh UNIX khac. PostgreSQL duoc cung cip
duéi gidy phép ma ngudn mo ty do, cho phép nguoi ding st dung, sira ddi va phan phdi
ma khong bi giéi han.

1.5.2. Uu diém ciia PostgreSOL

- HJ tro kiéu dit liéu da dang: PostgreSQL hd tro nhiéu loai kiéu dit liéu bao gém
kiéu nguyén thury (s6 nguyén, sb thuc, chudi, boolean), kiéu cdu truc (ngay/gid, mang,
pham vi, UUID), kiéu tai liéu (JSON/JSONB, XML), kiéu hinh hoc va cac kiéu dir liéu
tuy chinh, gitp luu trir va xtr Iy dit li€u linh hoat va phong pht.

- Tinh toan ven va bao mat dir liéu: Hé théng hd tro cac rang budc nhu khoa chinh,
khoa ngoai, rang budc duy nhat, not-null, check constraint, cing véi cac co ché xac thuc
va kiém soat truy cap manh mé nhu LDAP, SCRAM-SHA-256, certificate, giap dam
bao tinh chinh xac va an toan cua dir liéu.

- Hiéu suét va kha niang m¢ rong: PostgreSQL c6 trinh téi wu héa truy van phirc
tap, ho tro cac loai chi muyc da dang (b-tree, GiST, GIN...), truy van song song, streaming
replication va kha niang mé rong theo chiéu ngang (sharding) va chiéu doc, dap ung tot
céc ung dung c6 khdi lugng dit liéu 16n va s6 luong ngudi ding dong thdi cao.

-HO tro cac tinh nang nang cao: Bao gém thu tuc sy kién (trigger), view,
transaction véi tinh toan ven cao, multiversion concurrency control (MVCC) giup xu 1y
dong thoi hidu qua, cung kha niang mé rong véi cac ngdn ngir thii tuc nhu PL/pgSQL,
Perl, Python.
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- M2 ngudn mé va cong dong phat trién manh: PostgreSQL duoc phat trién va duy
tri bai cong ddng rong 1om, lién tuc cip nhét va cai tién, dong thoi ¢6 nhiéu module mo
rong nhu PostGIS cho dir liéu khong gian.

1.5.3. Ung dung ciia PostgreSOL trong hé thong

Trong hé théng Vietfood Lens, h¢ quan tri co sé dit li¢u PostgreSQL dugc sir dung
1am nén tang luu trit va quan 1y dit liéu quan hé chinh cua tng dung. Cu thé:

- Luu trlr dir 1i€u nguoi dung, mon an, lich st nhan dién va céc thong tin nghiép
vu: PostgreSQL dam bdo tinh toan ven dir liéu nho hd tro cac rang budc khoa chinh,
khoa ngoai va cac kiém tra dit liéu (constraints).

- HO tro truy van phirc tap va bao cdo: Kha ning xtr 1y cac cau truy van da dang,
t61 wu hoa truy van gitip hé thdng truy xuit, tong hop dit liéu nhanh chéng, hiéu qua,
phuc vu cac chirc ning nhu thdng ké lich str, tim kiém mén in, quan dn

- Bao mat dit lidu: PostgreSQL cung cép co ché xac thuc ngudi ding va phan
quyén truy cap chi tiét, dam bao dit liéu dugc bao vé an toan khoi cac truy cap trai phép.

- Kha nang mé rong va chiu tai cao: Khi quy mé hé thng ting, PostgreSQL c6 thé
mo rong linh hoat, dap tng tot nhu cau luu trit va truy cép dit liéu cia nhiéu ngudi ding
d6ng thoi ma van dam bao hiéu nang.

- Tich hop hiéu qua voi backend FastAPI: PostgreSQL dé dang tich hop véi
FastAPI thong qua cac thu vién ORM nhu SQLAlchemy hodc asyncpg, hd trg phat trién
backend mdt cach nhanh chong, on dinh, thuén tién cho viéc trién khai cac API dit liéu.

1.6. Tich hop céac dich vu ngoai trong hé thong

1.6.1. Google Maps API ( Places, Directions )

Google Maps API cung cip cac dich vy ban ¢6 manh mé gitp ung dung tich hop
céc tinh nang dinh vi, tim kiém dia diém va chi duong.

- Places API cho phép truy cép dir li¢u vé hon 200 triéu dia diém toan cau, hd tro
tim kiém dia diém theo tén, dia chi, sb dién thoai va cung cép thong tin chi tiét nhu danh
gia, hinh anh, gio mé ctra. Ngoai ra, tinh nang autocomplete giup ngudi dung nhép dia
chi hodc tén dja diém chinh xac, thuan tién hon.

- Directions API hd trg tinh toan 16 trinh tdi vu gitra diém xudt phat va diém dén,
ap dung cho nhiéu loai phuong tién nhu di bg, xe dap, xe hoi, phuong tién cong cong.
API sir dung thuat toan dinh tuyén tién tién két hop dir liéu giao thong thuc té, tra vé
hudng dan chi tiét timg budc, khoang cach va thoi gian du kién di chuyén.

Viéc tich hgp Google Maps API giup Vietfood Lens nang cao trai nghiém nguoi
dung nho céac tinh ning ban db twong tac, tim kiém dia diém va chi duong chinh xac,
nhanh chong.

1.6.2. Google Sign-in
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Google Sign-in la dich vu xac thuc ngudi dung qua tai khoan Google, don gian
hoa quy trinh dang nhép va tang cudng bao mat cho ing dung.

~ Tich hop théng qua plugin google sign in, hd tro da nén tang (Android, iOS,
web, macOS).

- Qua trinh tich hop bao gom ding ky tng dung trén Google Cloud Platform, bat
OAuth APIs, cAu hinh consent screen va sir dung API dé thuc hién dang nhap.

- Cho phép ngudi dung ding nhap nhanh chéng bang tai khoan Google, dong thoi
truy cép cac thong tin co ban nhu email, tén nguoi dung va anh dai dién.

- HO tro single sign-on, gitip nguoi dung khong phai nhap lai thong tin ding nhap
nhiéu 1an trén cac tng dung khac nhau.

Google Sign-in giup ting su tién loi, ddng nhat trai nghiém nguoi ding va bao mat
hé thong.

1.6.3. Firebase Cloud Messaging (FCM)

Firebase Cloud Messaging (FCM) 1a dich vu giri thong bao day (push notification)
mién phi, da nén tang cho Android, iOS va web.

- Cho phép backend giri thong bao hodc dir liéu dén thiét bi cia nguoi dung ngay
ca khi tmg dung dang tit hodc & ché do nén.

- HO tro guri thong bao theo nhom nguoi dung, theo chu dé, hodc giri truc tiép dén
tirng thiét bj riéng 1é.

- Tich hgp FCM gitup tng dung duy tri twong tac hi€u qua véi nguoi dung, gui
canh béo, thong bao cap nhat hodc cac thong tin quan trong kip thoi, ting su gin két va
chu dong cua hé thong.

1.6.4. Zoho Mail

Zoho Mail 13 dich vu email doanh nghiép cung cip hé thdng giri/nhan email chuyén
nghiép, bao mat cao, d& dang tich hop vao hé thong backend.

- Puoc sur dung dé glri email xac nhan, thong bao, hoac cac thong tin lién quan dén
tai khoan va hoat dong ctia nguoi dung.

- H) trg giao thitc SMTP, IMAP, POP3 giup dé dang tich hgp véi cac backend
framework nhu FastAPI.

- Cung cép cac tinh nang quan ly hop thu, loc thu rac, bao mat va luu trtr email lau
dai, phu hop véi img dung yéu cau giao tiép qua email chuyén nghiép va an toan.

1.6.5. Cloudinary

Cloudinary 14 nén tang luu trit, quan 1y va phan phdi hinh dnh/video trén nén tang
dam may, giup toi wu hoa hiéu suat va bao mat khi lam viéc v6i dir liéu hinh anh trong

ung dung di dong.
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Luu trtr va quan 1y anh: Cloudinary cho phép upload, luu trit, quan ly, phan loai
va truy cap anh nhanh chéng thong qua API hodc dashboard.

X 1y anh dong va tién loi: HO tro cac thao tac ty dong nhu nén anh, thay ddi kich
thuéce, chuyén dinh dang, crop, watermark... truc tiép qua URL hodc APL gitp tiét kiém
tai nguyén va t6i wu hién thi trén thiét bi di dong.

Phén phéi qua CDN: Hinh 4nh sau khi luu trit dwgc phan phdi qua mang lugi CDN
toan cdu, ting toc do tai anh cho ngudi dung & moi khu vuce dia 1y.

Bao mat: Ho tro xac thuc, phan quyén truy cap anh, ddm bao dit li¢u anh khong bi
ro 1i ngoai y mudn.

D@ tich hop v6i backend: Cloudinary cung cap thu vién cho nhiéu ngon ngi, dic
biét dé tich hop véi backend FastAPI bang Python théng qua cac SDK hoic REST APIL.

Trong hé théng Vietfood Lens, Cloudinary dugc dung dé luu trir anh mén an do
ngudi dung upload va anh két qua nhan dién, dam bao dir liéu anh ludn an toan, dé dang
truy xuat, chia sé vd méd rong theo nhu cau phat trién cta tng dung.

1.7. Két chwong

Trong chwong nay, cac khai niém va céng nghé nén tang chinh cua dé tai “Ung
dung nhan dién moén 4n Viét Nam va tim kiém quan dn” (Vietfood Lens) d3 duoc trinh
bay, gém: tri tu¢ nhan tao (Al), hoc sau véi EfficientNet B4, Flutter & GetX cho phat
trién di dong, FastAPI & PostgreSQL cho backend, Cloudinary cho luu trit anh, cung
cac dich vu ngoai nhu Google Maps API, Google Sign-In, FCM va Zoho Mail. Su két
hop céac cong nghé nay giup dap ung yéu cau nhan dién moén an va tim kiém quén an,
ddng thoi tao nén tang md rong cho hé thdng trong twong lai. Nhitng ndi dung nay 1a co

so 1y thuyét quan trong cho cac chuong phan tich, thiét ké va trién khai tiép theo.
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Chuwong 2: PHAN TiCH VA THIET KE HE THONG

2.1. Phén tich yéu ciu

2.1.1. Gidi thiéu bai todn

Trong bdi canh hoi nhap qudc té va su phat trién manh mé cta cong nghé sb, am
thue Viét Nam ngay cang khang dinh vi thé trén ban d6 thé gidi voi nhitng mén n dic
trung nhu pho, banh mi, bun bo Hué, banh xéo... Tuy nhién, sy da dang va phong pht
vé mon an, cung véi cach ché bién va tén goi dac trung vung mién, lai 1a thach thirc
khong nhé d6i voi du khach qudc té, ngudi mdéi tiép cin am thuc Viét Nam, ciing nhu
ngay ca ngudi Viét khi di chuyén giita cac ving mién. Ho thudng gip khé khin trong
viéc nhan dién chinh x4c tén mon an, tim hiéu thanh phan, ngudn gdc hay cach ché bién,
dic biét khi chi c¢6 hinh anh thuc té. Ngoai ra, viéc tim kiém cac quan an phu hop véi
moén in mong mudn tai dia phuong ciling 13 van dé con nhiéu bat tién.

Mic du hién nay da c6 cac Gmg dung nhan dién hinh anh pho bién nhu Google
Lens, nhung cac giai phap nay chua toi wu cho dic thi am thuc Viét Nam; dong thoi cac
mg dung tim kiém quan an thuong khong tich hop chirc niang nhan dién moén an qua
anh, gdy han ché trai nghiém cho nguoi ding.

Trudc thuc trang do, dé tai “Ung dung nhan dién mén an Viét Nam va tim kiém
quan an” (Vietfood Lens) dugc dé xuat, véi muc tiéu xdy dung mot ung dung di dong
thong minh, két hop tri tué nhan tao (AI) va ban d6 sd dé gitip ngudi ding nhan dién
chinh xac mén an Viét Nam tir anh chup hodc anh tai 1én, dong thoi goi ¥ cac quan an
gﬁn nhét phuc vu mon an do6 dua trén vi tri thuc té. He théng khong chi hd trg nhan dién
mén in ma con cung cap cac thong tin chi tiét nhu nguyén liéu, ngudn goc, cach ché
bién, gia tri dinh dudng tham khao; d@)ng thoi cho phép Iuu lai lich st nhan dién, danh
dau moén/quan an yéu thich, chia s¢ thong tin va twong tac xa hoi, tir d6 nang cao trai
nghiém ca nhan hoa va thuc diy quang ba vin héa am thuc Viét Nam.

Cu thé, hé théng hudng téi cac nhom ngudi ding chinh:

- Du khéach qudc té va noi dia: Nhitng ngudi mong mudn tim hiéu, kham pha am
thuc Viét Nam trong hanh trinh du lich, trai nghi¢ém méi la.

- Nguoi yéu am thyc, food blogger, cong dong mang xa hoi: Cac c4 nhan thuong
xuyén chup anh, chia s¢ mén an va can mot cong cu nhan dién nhanh, chinh xac, cung
cAp thong tin kip thoi.

Pham vi cua bai toan trong do 4n ndy tip trung vao viéc phat trién chirc ning cbt
16i 1a nhan dién 40 mén an Viét Nam cu thé tir hinh anh (chi tiét danh sach moén an duge

trinh bay tai Phu luc 1) . Dau vao cta hé thong 13 hinh anh moén dn do ngudi dung tai
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1én hodc chuyp truc tiép. Pau ra la tén moén an duoc nhan dién, kém theo do tin cay cua
du doan va cac thong tin lién quan dén moén in d6. Hé thong c6 thé gip gidi han trong
viéc nhan dién cac moén dn bi che khuét qua nhiéu, hinh anh chét luong qua thép, hoac
cac mon dn khong ndm trong danh sach 40 mén dd dugce huin luyén. Trong phién ban
hién tai, hé théng tap trung vao nhan dién ting mon an riéng 1¢ trong mdt birc anh.Vaoi
nhirng giai phap nay, Vietfood Lens ky vong s& gbp phan mang lai trai nghiém tién loi,
hién dai cho ngudi dung, ddng thoi ning cao gia tri quang ba va bao ton vin hoa 4m
thyc Viét Nam trong thoi dai s6 hoa.

2.1.2. Pdc td yéu cdu chirc ning

Chirc nang danh cho nguoi dung:

Nhom chirec ndng Quan ly tai khodn & xac thue:

- Bang ky tai khoan:

Nguoi dung dang ky bang email, hé thong giri ma xac thuc OTP qua email. Sau
khi xac thuc OTP thanh cong, ngudi dung tiép tuc dién cac thong tin ca nhan con lai dé
hoan tét tao tai khoan.

- Bang nhép:

Cho phép dang nhap bang email va mat khau da ding ky. HJ tro dang nhap bang
tai khoan Google (Google Sign-In) va sir dung thong tin cua tai khoan Google dé tao tai
khoan méi. HS trg ding nhdp bang Google ngay ca véi tai khoan di ding ky thi cong
trude d6 (sau khi lién két).

- Lién két/huy lién két tai khoan Google:

Nguoi ding c6 thé lién két tai khoan tao thu cong (dang ky qua email) véi tai khoan
Google dé tién loi cho viéc dang nhap vé sau. HO tro huy lién két véi Google néu nguoi
dung khéng mudn sir dung chirc ning nay nita.

- Quén 1y hd so ca nhan:

Cap nhat thong tin ca nhan nhu tén hién thi, anh dai dién, d6i mat khau, doi email.

- Khéi phuc mat khau:

Cung cap chirc ning lay lai mat khau qua email (giri ma xac thuc OTP cho phép
dit lai mat khau méi).

- X0a tai khoan:

Cho phép ngudi ding yéu cau x6a tai khoan va toan bo dir liéu lién quan s& dugc
x04 hodc an theo chinh sach bao vé quyén riéng tu.

Nhoém chirc ndng Nhin dién mén an:

- Tai anh/Chup anh:

Cho phép nguoi dung chon hinh anh mén an tir thu vién trén thiét bi hodc st dung

camera dé chyp anh mdi. C6 thé luu anh vira chyp vao thu vién.
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- Gl yéu cAu nhan dién:

Khi nguoi dung xac nhan giri anh, hé théng gti anh 16n backend. Backend tiép
nhan va giri anh dén server AI model (EfficientNet B4) qua APL, nhén két qua nhan dién
, xtr 1y Iuu lich st va chuyén lai cho client.

- Hién thj két qua nhan dié¢n:

Sau khi nhan dién, Gmg dung hién thi két qua cho ngudi dung”

+ Néu d tin cay (confidence) tir 80% trd 1én:

Hién thi label tén mon an, do tin cay.

C6 nut “Xem thong tin chi tiét” chuyén dén man hinh chi tiét mén an (Tén, ngudn
gbc, hinh minh hoa, nguyén liéu, cach ché bién, gia tri dinh dudng tham khéo).

C6 nat “Tim kiém nha hang” goi ¥ cac quan an phuc vu mén nay gan vi tri nguoi
dung.

+ Néu d6 tin cay dudi 80%:

Hién thi label “Khong chic ddy 1a mén gi...”Goi y mén dn c6 do tin cdy cao nhat
( dudi 80% ).

Khong c6 nat “Xem thong tin chi tiét”.

Van ¢6 nat “Tim kiém nha hang” cho mén duoc goi ¥ ( danh cho ngudi ding van
mudn thir tim kiém quan 4n lién quan ).

Nhém chirc ning Tim kiém & Théng tin quan in, nha hang

- Tim kiém quén in ( Google Maps API ):

Dua trén két qua nhan dién mon an, hé thdng st dung Google Maps Places API dé
tim kiém va goi ¥ cac quan an/nha hang gan vi tri hién tai cia ngudi dung c6 phuc vu
mon d6 ( yéu cau quyén truy cap vi tri ).

- Hién thi thong tin quén in:

Léy thong tin chi tiét tur Google Maps API (tén quan, dia chi, s6 dién thoai, trang
thai mo ctra, hinh anh, danh gia...).

- Chi dudng dén quén an:

Tich hop Google Maps Directions API hoic md tng dung ban d6 dé huéng dan
duodng di tr vi tri ngudi dung téi quan an dugc chon.

Nhom chire ning Twong tic & Ca nhan hoa:

- Quan ly yéu thich:

Cho phép ngudi ding danh diu "yéu thich" cic moén an va quén an.

- Xem danh sach yéu thich:

Hién thi danh sach cac mén an va quan an di dugc ngudi ding danh dau yéu thich.

- Lich stir nhan dién:
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Tu dong luu lai va cho phép nguoi dung xem lai lich st cac mén an da dugc nhan
dién thanh cong.

- Két ban, tuong tac xa hoi:

Cho phép ngudi dung tim kiém va két ban véi cac ngudi dung khac trong hé théng
dé ting cudng twong tac cong dong.

- Chia sé mon an/quan an:

Nguoi dung co thé chia sé thong tin v& mon an hodc quan in véi ban bé trong hé
thdng thong qua chirc ning chia s¢ c6 & man hinh “Chi tiét moén an” va “Chi tiét quan
an/nha hang”.

Nhom chirec ndng Thong bao:

- Nhén thong bao:

Nguoi dung c6 thé nhan cac thong bao tir hé thdng va cac thong bao tuong tac (
ngudi ding khac giri 101 moi két ban, chdp nhan két ban hodc chia sé mén in, quan
an/nha hang).

Chirc nang danh cho quan tri vién:

- Thém, stra, x6a thong tin mon dn, quan an/nha hang.

- Quan ly tai khoan nguoi dung (kich hoat, vo hi€u hoa, xo6a).

- Gtri thong béo t61 nguoi dung:

Cép nhat mon an moi.

Céap nhat phién ban mai.

Thong bao hé thong.

2.1.3. Pdc td yéu cdu phi chirc niing

Hi¢u nang:

Ung dung phan hdi nhanh, thoi gian nhan dién moén 4n va tim kiém quan an duéi
3 giay.

Bao mat:

Ma hoéa dit liéu nhay cam, xac thuc OTP/Google, bao vé quyén riéng tu ngudi
dung. HJ trg xac thuc bang access token/refresh token, cho phép lam méi phién dang
nhap an toan ma khong phai nhap lai mat khau thuong xuyén.

Kha ning mé rfng:

C6 thé mé rong sb lwgng moén an, hd trg nhiéu nguoi ding ma khong giam hiéu
nang.

Kha nang tich hep:

Dé tich hop céac dich vu ngoai (Google Maps, Cloudinary, FCM...).

Twong thich:
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Hb tro cac thiét bj Android phd bién, giao dién thich tng nhiéu kich thudc man

hinh.

Giao dién va trai nghiém nguwoi dung:

Giao dién truc quan, d& str dung cho moi ltra tudi. HS trg da ngdn ngir ( Tiéng Viét/

Tiéng Anh) mé rong phuc vu ngudi dung qudc té.

Bio tri & phat trién:

M3 ngudn rd rang, co tai liéu API, d& dang cap nhat mé hinh AL tinh ning méi.

2.2. Thiét ké hé thong

2.2.1. So d6 phén ri chirc ning

So dd phan i chtrc ning duge mo ta nhu hinh 2.1

r

Giri thong bdo

Xem thong tin chi iét

»

Vietfood Lens
Y Y
Quéin trj vién Nguoi diing
Ding nhip/ Ding Lru mon an/quan an
: p N Bang ky € > R ,q
xuat yéu thich
Quan ly tai khoan cd Ding nhép/ Ding .| Xem danh sdch yéu
nhan xudt thich
S T Xem lich st nhin
Quan Iy nguin ding Nhén dién mén &n € o '
dién
Quén ly mon an Tim kiém quan in € > Két ban

o4
<

mon an

Chia sé noi bg véi

"|ban be trong hé thong

-~

Xem chi tiét quan &n

Hinh 2.1: So d6 phan ra chirc ning

.| Quan ly tai khoan ca

nhan
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2.2.2. Biéu do ca sir dung
2.2.2.1. Quan tri vién

Bi€u d6 ca sir dung cta quan tri vién dugc mo ta nhu hinh 2.2:

Quin I ngudi diing

- --=-<<includes

Quin tri vién

(i1 thong bao

Hinh 2.2: Bi€u d6 ca sir dung ctia quan tri vién
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Biéu db ca st dung man hinh quan 1y ngudi dung duwoc mé ta nhu hinh 2.3:

D
<<extend>> ==m iclude=> <<extend=> <<extend>>

Quin tri vign

Hinh 2.3: Biéu d6 ca sir dung man hinh quan 1y ngudi ding

Biéu dd ca str dung man hinh quan Iy moén an dugc mé ta nhu hinh 2.4:

Xem dach sach mén an
Them mon an 'J‘ Them ban dl-Ch
<<include=> -
==extend=> o <<extend== <<patend=>

Man hinh quan 1§

Quan tri vién

Y

mon in

- Sira ban dich

==extend=> ;:iextendbb

Hinh 2.4: Biéu d6 ca sir dung man hinh quan ly mén an
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2.2.2.2. Nguwoi dung

Biéu dd ca str dung ctia ngudi ding duoc mé ta nhu hinh 2.5:

Quan 1y tai khoan
ngwot ding

/ Tuong tic mondn }._
Q Twong tac quan dn
Ngudi ding

Tinh ning x3 hji

Lich sir va yéu thich

Bang xuat

Hinh 2.5: Biéu d6 ca sir dung ctia nguoi ding
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Biéu d6 ca sir dung ctia chirc nang tuong tdc mon an dugc mo ta nhu hinh 2.6:

Xem két qua nhan
dién

Chup anh/ tai anh tir
thie vién

v ]
0 ]
[ - ]
" ]

. <<include>>
<<include>> include> <<extend>>
Q e aea .. em thong tin chi tie
Nhan dién mon dn 'g y
mon an
Ngu&i dung <<extend>>

1 mon an vao yéu
thich

Hinh 2.6: Bi€u d6 ca sir dung cta chirc nang tuong tdic mén an

Biéu db ca st dung ctia chirc ning quan 1y tai khoan dugc mé ta nhu hinh 2.7:

(Xem thong tin ca nhank< - - <<extend==>-- - Cap nhiat thong tin

O

A

Ngu&i dung

Xoa tai khoan

ién két/ Huy lién ké

Google

Hinh 2.7: Biéu d6 ca sir dung cua chtrc ning quan 1y tai khoan
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

Biéu db ca st dung ctia chirc ning lich st va yéu thich duoc mé ta nhu hinh 2.8:

04 quan in khoi danh
sach véu thich

em danh sach mon
an yeu thich

N TRy > e
extend=>. Chi t1ét mon dn

0a mon in khot danh
sach véu thich

<<extend==
- wpytendse

em danh sich quan
an yeu thich

sl . <<extends>
Ngudi ding

Chi tiét quén in

<<pxtend=>

Xod muc khot lich s

Hinh 2.8: Biéu d6 ca sir dung cua chirc ning Lich sir va yéu thich
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

Bi€u d6 ca sir dung cta chirc nang tuong tac quan an dugc mo ta nhu hinh 2.9:

U quan dn vao yéu
thich

Loc/Sép xép két qua

1
<<extend== <<extend=>

Xem danh sdch két

: fim kié <o - ~<<extend=>---
qua tim kiém

]

. I
Ngudi ding ; :
<:<:jncl.ud e <<extend>>

Xem chi dwong dén
quan an

Tim kiém quan 4n

Hinh 2.9: Bi€u d6 ca sur dung ctia chirc nang tuong tdc quan an

Biéu db ca st dung ctia chirc ning tinh nang xa hoi dugc mé ta nhu hinh 2.10:

Xoa ban be

==extend>=>

Xem chia =& cia
<= - - <<extend==>---- .
ban be

Q Xem danh sach véu
- - -==extend=>-- - - s -
/K cdu két ban

MNguwor dung —=extend=>= <<extend=>
v

Y

Tim kiém ngwdi dung

1 1 Chiép nhan/Tir ché1
dé két ban

véu ciu

==extend=>

“ Gwi véu cdu két ban

Chia sé mon an/quan
an val ban bé

Hinh 2.10: Biéu d6 ca sir dung cta tinh ning xa hoi
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

2.2.3. Biéu do hoat dpng

Duéi day 1a mét s6 biéu do gitip minh hoa mét s6 chirc nang cua h¢ thong:

Biéu do hoat dong chuc ning diang nhip cua hé thdng dwge mé ta nhu hinh 2.11 :

1

. A
Hien thi man hinh dang nhép |
)

- |
NgLoi di ng)l

| Nhdp Email va Mat khdu |

Kiém tra théng tin d3ng nhap

Kiem tra tai khoan bi khoa Théng tin hop I&7

co

¢— Tai khodn bi khod?

", e

-

.0 . g ®. - & \'
Hien thi loi dang nhap
N

' Hién thi théng bao tai khoan bi vé higu hod | | Tra vé token |
l\\. f’ ht ;

; b

s aY
| Chuyén vao hé théng |

e

&

Nguw&i ding)

s
| Chon "Dang nhip bang Google" |

.,

A

Y

-
| Hién thi cira s6 xac thuc Google

¢ Ca Xac thue Google thanh cong? Khdng ¢

/- ‘-\.
| Léy email v thong tin tir Google |
\ ) L

{
| Hién thi I6i xac thuc Google

™,

<

Kiém tra 13i khodn bi khoa Khing

.

L
Tai khodn d3 tén tai?
Cd L . o Khan 'd ™y
VED LIl L] (507 | Tao tai khodn méi tir Google info
L )

s N . \
Théng bdo tai khodn bi vo hiéu hod | Tra ve token |
A\, / \ A Y
rd ™
| Tra vé token |
"[ '\_\_ .—'I
R
Chuyén véo hé thong |
vy f;;\

Chuyén vao hé thong
L )

Hinh 2.11: Biéu d6 hoat dong chirc ning ding nhap
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

Biéu dd hoat dong mo ta chirc nang nhan dién mén an dugc mo ta nhu hinh 2.12 :

| ®

' = _ _ o m - - h
I, Hien thi giao dién cameralfthw vién anhj
-

Mg &ri dﬂng)
k4

s ~
| Chup anh hodc chon anh tir thur vién |
-

v

Hién thi anh d3 chon va ndt "G¥i nhan dién™ 1

N R y

[ Mh&n nut Giri |
e 0 A
P

| H& théng giri &nh dén md hinh Al J

. : -

p
|

g - ‘ A s L. .. s oa
| Mhan két qua: tén mén an, dd tin cay, anh J
¢ Cé.- 55 tin cdy = 807 »Khéng +
7 =, o =
| Hién thi théng bdo "Khéng chic mén &n nay 1a gi” |

Hién thi tén mén &n, d6 tin cay
- e +

[ Hién thi nit "Xem chi tiét” va "Tim kiém nha hang” | [ Goi ¥ mén &n co g6 tin cay cao nhét |

."'_ + N
é | Hién thi nit "Tim kiém nha hang” va "Thir lai”

y )

Hinh 2.12: Biéu d6 hoat dong cua churc nang nhan dién mén an

Biéu d6 hoat dong mo ta chirc nang tim kiém va xem chi tiét quan an hinh 2.13:

?

| MNguwé&i dung nhan "Tim Kiégm nha hang”™
P I¢’ e
| Hé& thdéng g&Fi v&u cdu dén Google Places APl theo tir khoa wva wi tri ]
S

-
r 4' T
| Hidn thi danh sach guan an (té&n, dia chi, danh gid. m& clra...) |
J
Mg LFCri dL‘_lngJ
P
| Xem danh sach guan an

- ~

| Cheon mot guan @n cu thé |

o A
1

¥ -

[ Hé& théng didu hwrdng dén man hinh chi tiét gquan an J
L 4’

[ Hién thi chi tiét guan &n (dnh, dia chi, sdt, trang thai, website, danh gia...) |
A

&

Hinh 2.13: Biéu d6 hoat dong chtrc ning tim kiém va xem chi tiét quan an

"
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

Biéu dd hoat ddng mé ta chirc ning quan 1y tai khoan dwgc mé ta nhu hinh 2.14:

!

Truy cdp "Tai khodn cla t6i"

v

| Hién thj thng tin tal khoan |

R

/Chon chic nang?\

Cap nhat théng tin Doi mat khau :I— Lién két/Huy lién két Google Xod tal khodn
Dol email
: N [ \ A Co,/ e . Khén h
| Chinh st ho tén/tén nguti diing | | Nhdp mét khdu cii va méi | ~ Dalién két?. Xéc nhdn xoé tai khodn
. AN /| Nhap email mdi \ y
l ' Huy lién két Google Lién két tal khoan Google l
Luu thay dai ' Cép nhat mat khau ' / ) | > s ‘ Xac thuc OTP
. p \ /| Xéc thyc OTP |

==

| Xod tai khoan vinh vién

b

l

Cap nhat email

-
<

b,
Y

Hoan thanh

.

Hinh 2.14: Biéu d6 hoat dong m6 ta chirc nang quan 1y tai khoan
2.2.4. Biéu do tuin tw
Mot s6 biéu do6 tuan tu tong quat sau s& cho thiy sy tuong tic co ban giita cac
thanh phan cta hé thong rd hon trong mot sb chirc ning quan trong:
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

Biéu db tuan tu chirc ning ding nhap dugc mo ta nhu hinh 2.15:

O
Uls.e-r Mobile App API Serverj Da@mse GoogleAuth |

: :Bﬁng nhap bang Email :
Nhap email va mat khdu _
POST flogin >
Lay user theo email :::
alt [Hop 12]
! Kiém tra tai khoan bi khod ‘;:
alt [Bi khod]
| Ldi: tai khoan bi v6 hiéu hod | |

:Bﬁng nhap béng Google :

' Nhan "Bang nhap béng Google" _ !
| WM& clra 56 xdc thirc Google | N
: TravitokenGoogle 1 e
| POST /google/login vii token |
| Xac thuc token Google | N
: alt [Xdc thwe Google thanh cdng] |
! Kiém tra tai khoan theo email
! alt [Tai khoan d3 cd] !
! Kiém tra tai khoan bi khod o
| alt [Bi khod] |
| 3i khodn bj vd higu hod |
| i B gt e |
[ Tra vé JWT token [
: { .................................................. :
: e —
! Tao tai khodn mdi .
| Trd v& JWT token |
: < '
o S—
Ul?gz]r Mobile App AP| Server Database [ GoogleAuth

Hinh 2.15: Biéu d6 tudn ty chic ning ding nhip
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

Bi€u d6 tuan ty chirc nang nhan dién mén an dugc mo ta nhu hinh 2.16:

P

User . Mobile App [ API Server .-AI Server:
Mé& giao dién camera/thw vién }E
Chup hoac chon anh ‘_:
Hién thi anh va nit "Giri nhan dién”
Nhén "G ‘;1
| POST Irecognize (gi¥i anh) N
Giri anh dén mé hinh Al >
' Tra vé két qua (tén mén, d6 tin cay) |
JRKetquanhangien

alt [D6 tin cdy = §0%]
Hi&n thi tén mdn, da tin cay

e

User Mobile App [ API Server

Hinh 2.16: Bi€u do6 tuan tuy chirc ndng nhan dién mon an

Al Server

Bi€u d6 tuan tu chirc ndng tim kiém va xem chi tiét quan an dugc mo ta nhu hinh

2.17:

\
J

User Mobile App | API Senrer_ . Google Places API |

Mhén "Tim kiém nha hang"

:Tim kiém quan an I

>

Hién thi danh sach (tén, dia chi, danh gia...)

GET /places/search

g T S R A TR R SRR R ]

! z 2
' Truy van quan an gan vi tri
>

: D h sach P
< ann sach quan an

Danh sach quan an

Chon mdt quan an

User Mobile App API Server Google Places API
'S

LAy théng tin chi tiét

Théng tin chi tiét quan an

Hinh 2.17: Biéu d6 tuan ty chirc ning tim kiém va xem chi tiét quan an
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

Biéu d tudn tu chirc ning quan 1y tai khoan duoc mé ta nhu hinh 2.18 va hinh

o i 8
User Mobile App APl Server Database

: Xem va cap nhat thong tin |

' Mg “Tai khoan cua téi" !

|
o

' GET jusers/me

| Lay théng tin ngudi dung

|
__ Tra dir ligéu |
-

:__ Tra théng tin ca nhan i

-

Hi&n thi théng tin

s
-l

Sira tén, nhan “Luu*

Y

PATCH fusers/me

L.
-

Cap nhat théng tin

Théng bao thanh cong

ok 5 5
- Hign thi k&t gqua E E E
{ D&i mat khau |
Nhan "Bdi mat khau" }_E E E
_ Nhap mat khau ch -+ mdi E E E
‘GL’.ﬁ théng tin }_E E E
E PATCH fusers/me/password }E E
E : Xac thuc + cap nhat }_:
i K&t qua i E
< Hién thi thong bao :
: ! B6i email (xac thuc OTP) |
E Mhan "Thay d&i email” ,-E E E
| _ Nhap email méi + mat khau |
| Gur thénag tin o
E | POST /femail/change }: E
| GUri ma OTP t&i email
| < YEu cdu xac thuc OTP :
:{ Mhap ma OTP |
| G ma oTP >
E : POST femail/verify }_: E
i i | Xac thuec ma OTP i
| Cap nhat email mai }:
I{ OK

Ulg.%er Mobile App APl Server DatEabBas'e
A,

Hinh 2.18: Biéu d6 tudn tu cho chtc ning quan Iy tai khoan gdm xem va cip nhét

thong tin, d6i mat khau, d6i email
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Ung dung nhan dién mon an Viét Nam va tim kiém quan an

FN q 8
User Mobile App API Server Google Auth Database

: { Lién két / huy lién két Google |
allt / [Pa lién két Google]i : : :
| Nhan "Huy lién két" ,;
E | POST /googlejunlink }: X X
G& lién két }
| <OK | | |
5_’ Hién thj thanh cong E E E E
[Ehiia Tign Ket] | | : |
| Nhan "Lién két Google" }
E | Xac thuc Google | }: |
E E{ Google token E E E
E E POST /googleflink }E E E
E E E Xac minh token }E E
| |  Lurs e ke | t
| o | | |
:{ Lién két thanh céng
- - { Xoa tai khoan (xac thuc OTP) | : I
' Nh&n “Xoé tai khoan" }:
E{ Hién thj canh bao : E E E
E Xac nhan xoa }E E E E
E E POST fusers/me/delete-request }i E E
| | glna OTP t&i email | !
{ Yéu cdu nhap ma OTP
i{ Nhap ma OTP
| GUi ma OTP ,;I | I I
E E DELETE fusers/me }E E E
glhu‘c ma OTP
Xo04 tai khoan va dL"IIi{.?.u }
| <OK | | |
E{ Tai khoan da bi xoa E E E E
Ulser Mobile App API Server| | Google Auth | Database
T

Hinh 2.19: Biéu d6 tudn ty cho chtic ning quan 1y tai khoan gém lién két/huy

lién ket tai khoan Goolge va xo4 tai khoan
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Ung dung nhén dién mén an Viét Nam va tim kiém qudn an

2.2.5. Thiét ké co sé dir liéu
2.2.5.1. Luwoc d6 ERD
Luot d6 ERD cua hé théng duge mé ta tong quat thong qua hinh 2.19:

translation_id £ int NN

dizh_id int NN

languzge code

name

ingredients et NN

recipe text NN

nutritian

arigin varchar
request_id [ int NN dish_id int NN - =, history_id int NN
sender_id uuid NN name varchar{100) NM user_jd uuid MM
receiver_id uuid NN image_url dish_id int NN
status image_url an

B o user id & wuid NN >—,  userid£ uuid NN >
VLR friend id £ uuid NN 5— dish id £ int NN >
created_at timestamp MM added_at timestamp NN
user_id uuid NN
name
added_at
share_jd & int NN
address Var
sender_id uuid NN
rating daouble NN
| | rating_count int NN
item_type - At user id £ uuid NN —+—=
plzce_id varcha | NN
restaurant_id varchar USErMame
restaurant_name varchar email
restaurant_rating double p J ido int NN created_at fi id £ int NN
dish_id nt = user_id uuid NN =— avt_img text ‘e user_jd uuid NN
message rarchar fem_token full_name text image_url Vare
crested_at ti device_info is_active predicted_class
expires_at timesta created_at tmestzmp NN is_admin boolean NN confidence
i5_viewed last_used at oogle_id is_verified
vigwed_at ti is_active is_google_linked bo crested st

Hinh 2.20: Lugc ¢ ERD
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Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

2.2.5.2. Cdc béng dit ligu

Mo ta cac bang trong co so dir liéu

Bang 2.1: Bang Users

Tén trwomg Kiéu dir liéu Rang bugc Mo ta
) ) Ma dinh danh duy
user_id uuid pk, not null .. L
nhat ciia nguo1 dung
username varchar(50) unique, not null Tén nguoi dung
) . bia chi email nguoi
email varchar (100) unique, not null .
dung
password hash varchar(255) nullable Mait khau d3 ma hoa
_ Thoi diém tao tai
created at timestamp not null .
khoan
avt_img text nullable URL anh dai dién
Ho tén day du cua
full name text Nullable T
nguoi dung
) ) Trang thai cua tai
1s_active boolean not null i
- khoan
) ) Tai khoan co quyén
i1s_admin boolean not null o N
- quén tri hay khong
‘ ID tai khoan Google
google id varchar nullable L
(néu co lién keét)
) i not null, default: Tai khoan c6 lién két
1s_google linked boolean . .
false vo1 Google hay khong
Bang 2.2: Bang Dishes
Tén truwomng Kiéu dir liéu Rang bugc Mo ta

pk, increment, not

dish id int Ma dinh danh moén an
- null
name varchar(100) unique, not null Tén moén an
image url varchar(255) nullable URL anh dai dién

Sinh vién thuc hién: Nguyén Duong Bao Nhat Giang vién huéng din: TS. Lé Thi My Hanh

34



Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

Bang 2.3: Bang Dish_translations

A . Kiéu dir . A .
Tén trwong " Rang buoc Mo ta
liéu
translation_1d nt pk, increment, not null Ma dinh danh ban dich
dish id int not null Tham chiéu téi mén dn
Ma ngdn ngtr ( vi duL ‘vi’,
language code | varchar(10) not null ‘en’)
en
name varchar(100) not null Tén moén an theo ngodn nglr
ingredients text not null Nguyén li¢u
recipe text not null Céch ché bién
nutrition jsonb nullable Thong tin dinh dudng
origin varchar nullable Ngudn gbc mén in

Bang 2.4: Bang Favorite dishes

Tén truong | Kiéu dir liéu Rang budc Mo ta
user_id uuid pk, not null Ma dinh danh nguoi dung
dish_id int pk, not null Ma moén an yéu thich
added_at timestamp not null Thoi diém thém vao yéu thich

Béang 2.5: Bang Favorite restaurants

Tén trwomg Kiéu dir liéu Rang bugc Mo ta
user_ uuid not null Ma dinh danh nguoi dung
name varchar(100) not null Tén quan an
added at timestamp not null Thoi diém thém vao yéu thich
address varchar(255) not null bia chi quan an
rating double not null danh gia trung binh
rating_count int not null S6 luong danh gia
place id varchar(100) not null ID dia diém tir Google Places

Sinh vién thuc hién: Nguyén Duong Bao Nhat

Giang vién huéng din: TS. Lé Thi My Hanh

35



Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

Béang 2.6: Bang Friend requests

Tén o R ~ g A \ A A 42
trudmg Kiéu dir licu Rang buoc Mo ta
pk,
request id int increment, Mai yéu cau két ban
not null
sender id uuid not null Nguoi gui 101 moi
receiver_id uuid not null Nguoi nhan 101 mot
enum Trang thai yéu cau
status (friendrequeststatus not null (pending/accepted/rejecte
) d)
created_at timestamp not null Thot diém gin yéu cau
1s_viewed boolean not null Da xem hay chua
viewed_at timestamp nullable Thoi diém da xem
Béang 2.7: Bang Friendships

Tén truwong Kiéu dir liéu Rang budc M ta
user_id uuid pk, not null Ma nguoi dung
friend id uuid pk, not null Ma nguoi dung ban be
created_at timestamp not null Thoi diém tré thanh ban be
Béang 2.8: Bang Recognition_history
Tén trwong | Kiéu dir liéu Rang budc M0 ta
. ) ) pk, increment, not . R
history id int Ma lich str nhan dién
- null
user_id uuid not null Ma nguoi dung
dish id int not null Ma mon an da nhan dién
) URL anh dugc nhan
image url varchar(255) not null i
dién
recognized at timestamp not null Thoi diém nhan dién

Sinh vién thuc hién: Nguyén Duong Bao Nhat
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Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

Bang 2.9: Bang Shared items

Tén truwong Kiéu dir liéu Rang bugc Mo ta
) ) pk, increment, not oo
share id int Ma chia sé
- null
sender id uuid not null Nguoi gui chia sé
receiver_id uuid not null Nguoi nhan chia sé
) enum Loai muc duoc chia sé
item_type , not null _
(shareditemtype) (dish/restaurant)
restaurant_id varchar nullable ID quan an
restaurant name varchar nullable Tén quén an
restaurant_address varchar nullable Dia chi quan an
restaurant_rating double nullable Dénh gia quan an
dish_id int nullable Ma moén an
message varchar nullable Tin nhan dinh kém
created at timestamp not null Thoi diém chia sé
, , Thoi diém hét han
expires_at timestamp not null .
chia sé
is_viewed boolean not null ba xem hay chua
viewed_at timestamp nullable Thoi diém da xem

Béang 2.10: Bang Training_data

Tén trwong | Kiéu dir liéu Rang budc Mo ta
‘ . pk, increment, o o
id int Ma dong dir liéu
not null
user_id uuid not null Nguoi dong gop dir liéu
image url varchar(100) nullable URL anh mon an
predicted class | varchar(100) nullable Két qua du doan ciia mo hinh
confidence double not null Do tin cay cua két qua
, , Gan true néu do tin cay > 0.8 ,
is_verified boolean not null .
- false néu < 0.8
created_at timestamp not null Thoi diém giri dit liéu
Sinh vién thuc hién: Nguyén Duong Bao Nhat Giang vién huéng din: TS. Lé Thi My Hanh 37




Ung dung nhdn dién mén an Viét Nam va tim kiém qudn dn

Bang 2.11: Bang User fcm_tokens

Tén truwomg Kiéu dir liéu Rang bujc Mo ta
) ) ] Ma dinh danh token
id int pk, increment, not null
FCM
_ _ Ma nguoi dung s& hitu
user_id uuid not_null
- - token
Ma token Firebase
fcm token varchar not null )
- Cloud Messaging
device info varchar nullable Thong tin thiét bi
created at timestamp not null Thoi diém tao token
, Thoi diém st dung
last used_at timestamp not null .
cuoi cung
) ) Token con hoat dong
is_active boolean not null .
- hay khong

2.2.6. Xdy dung mé hinh nhan dién mon an

Phan nay trinh bay qué trinh xay dung mo hinh nhan dién moén an cho hé théng,
nham nhén dién chinh xac 40 moén an Viét Nam phé bién (pho, banh mi, bin bo Hué,
v.v.). M0 hinh str dung kién trac EfficientNet B4, duoc huan luyén trén bo dir liéu anh
mén an Viét Nam, v6i cac bude tién xtr 1y dir liu, huin luyén va danh gia hi¢u Suét.

2.2.6.1. Tién xi¢ ly di¥ liéu

Thu thap va té chire dir liéu:

- Ngu?)n dir li¢u: Tap dir liéu hinh anh cdc mon an Viét Nam dugc st dung trong
d6 an nay dugc tong hop tir 2 ngudn chinh:

B0 dit lidu cong khai trén Kaggle: Mot phan 16n dit liéu (30 16p mén 3n) duoc 1dy
tir bo dit liéu "Vietnamese Foods" c6 sin trén nén tang Kaggle, dugc dong gop boi tac
gid Quang Dang (lién két:https://www kaggle.com/datasets/quandang/vietnamese-
foods/data)

Dt li¢u ty thu thap: Dé mé rong pham vi va dac thu ctia bo dir li¢u, 10 16p moén an

khac di duogc ty thu thap thong qua ky thudt crawling dir liéu tir cac ngudn truc
tuyén(Google, Bing).

- T6 chtrc dit liéu: Toan bo dit lidu sau khi thu thap va tong hop dugc t6 chire thanh
cAu tric thu muc tiéu chuin phuc vu cho vi¢e huin luyén mo6 hinh hoc sau. Dir li¢u duoc

chia thanh ba tap riéng biét: Tap Huén luyén (Train), Tap Kiém dinh (Validate) va Tap
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Kiém thir (Test). M6i tap nay lai chtra cac thu muc con, mdi thu muc con dit tén theo
mot 16p moén an cu thé va chua tt ca hinh anh thudc vé 16p do.

Téng sb 16p: Hé thdng duoc thiét ké dé nhan dién tong cong 40 16p moén an cua
Viét Nam.

Lam sach dir li€u:

- Loai bé anh hong hodc khong thé doc duge (dung OpenCV).

- Loai bo anh qué nhé ( kich thudc canh nho hon 150 pixel ).

- Loai bo anh tring lap thong qua kiém tra ma bam MDS5 (dung hashlib)

- Théng ké dir liéu: Sau khi lam sach, bd dit li¢u 30,848 anh phan chia nhu sau:

- Tap Train: 2,527 anh (chiém 73%), véi s6 luong anh m&i mén dao dong tir 310
(Banh pia) dén 1,065 (Btn bo Hué).

- Tap Validate: 2,906 anh (chiém 9.4%), tir 24 (Cheé dau den) dén 153 (Bun bd
Hué).

- Tap Test: 5,415 anh (chiém 17.6%), tir 26 (Ché dau den) dén 305 (Bun bo Hué).

Cén bang dir liéu:

Do sb luong anh giita cac mén an khong dong déu, WeightedRandomSampler
duogc st dung dé can bang dir liéu trong tap Train. Trong sb (weights) dugc tinh dya trén
s6 luong anh cua timg moén, dam bao mé hinh khong bi thién 1éch vé cac 16p c6 nhiéu
dir li¢u hon.

Bién doi dir liéu: Tang cuong dir liéu (Data augmentation) duoc ap dung dé cai
thién kha nang tong quat hoa ctia mé hinh, sir dung thu vién Albumentations.

e Tap train:

- RandomResizedCrop: Cat ngiu nhién véi ty 18 (0.8, 1.0) va kich thuéc 380x380.

- HorizontalFlip: Lat ngang anh véi xac suat 0.5.

- ColorJitter: Piéu chinh mau sac (d6 sang, do twong phan, v.v.) véi xac suat 0.8.

- Xoay 4anh ngau nhién trong khoang £15 do.

- CoarseDropout: Che ngau nhién 1-4 viing anh, ting tinh manh mé ctia mo hinh.

- Normalize: Chuan héa anh véi mean (0.485, 0.456, 0.406) va std (0.229, 0.224,
0.225).

e Tap Validate va Test:

- LongestMaxSize: Diéu chinh kich thudc canh dai nhat thanh 380 pixel.

- PadIfNeeded: Dém anh dé dat kich thudc 380x380.

- Normalize: Chuan héa anh véi mean (0.485, 0.456, 0.406) va std (0.229, 0.224,
0.225).
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2.2.6.2. Xdy dwng va hudn luyén mé hinh

Tai dir liéu:

Dit liéu duoc tai bang DataLoader cua Pytorch, véi cac bién ddi Albumentations
da ap dung:

- Batch size: 32

- S6 worker: 2 , dé tang tde do tai dit lidu.

- WeightedRandomSample: Ap dung cho tip Train dé cin bang dit liéu.

Khéi tao mo hinh:

Mo hinh EfficientNet B4 duoc sit dung voi trong s6 pretrained tir ImageNet

- Lép du ra (classifier) dugc thay dbi dé pht hop v6i 40 mén dn Viét Nam

Huén luyén mé hinh:

Qua trinh huin luyén dugc thuc hién trong 30 epoch voi cac tham $6:

- Ham mat mat: CrossEntropyLoss dé phan loai da 16p.

- B0 t6i wu hoa: AdamW véi learning rate ban dau 3e-4 va weight decay le-4.

- Lap lich learning rate: ReduceLROnPlateau, gidm learning rate khi do chinh xac
trén tap Validate khong cai thién sau 3 epoch.

- Mixed-precision training: Str dung GradScaler va autocast dé ting toc d6 huin
luyén va tiét kiém bo nhé GPU.

- Early stopping: Ding huan luyén néu do chinh xac khong cai thién sau 8 epoch,
lwu mo hinh tét nhat (best_b4.pth).

- Qua trinh huan luyén bao gém hai pha: Pha hu4n luyén (Training) tinh toan loss,
cap nhat trong s6 mo hinh bang backpropagation; Pha danh gia (Validation) tinh loss va
accuracy trén tap Validate, diéu chinh learning rate va luu mé hinh t6t nhat.

2.2.6.3. Danh gia mé hinh

Tinh toan Loss va Accuracy:

Str dung ham mat mat CrossEntropyLoss dé tinh Test Loss va so sanh du doan véi
nhén thuc té dé tinh Test Accuracy. M6 hinh duoc dat o ché d6 danh gia (eval), tat tinh
toan gradient dé t6i vu hiéu suit. Du doan duoc thuc hién trén tung batch anh trong tap
Test, v6i két qua tong hop dé danh gia hiéu suat chung cia mé hinh.

Confusion Matrix:
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Confusion Matrix - Part 1 (Classes 0-19)
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Hinh 2.21: Ma trdn nham lan md hinh EfficientNet B4 — céac 16p tir 0-19
Confusion Matrix - Part 2 (Classes 20-39)
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Hinh 2.22: Ma trdn nhdm 14n m6 hinh EfficientNet B4 — cac 16p tir 20-39
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Classification Report:
Céc chi s Precision, Recall va F1-score dugc tinh cho tirng mén an, st dung thu
vién Scikit-learn. Bao cdo nay dam bao mo hinh khong bi thién 1éch gitra cac 16p, dac

biét v&i cdc mon an c6 so6 luong anh it.

precision recall fl-score support

Banh baoc a.a7r 2.97 a.a7v E1=1

Banh beo a.az2 2.88 a . o 128

Eanh bot loc a.&85 2.87 a. 85 142
Banh <can A.85 2.93 a.29 147

Banh canh a.a87 @.28 a.a83 121

Eanh chung 8.93 2.92 a8.92 SE
Banh cuon @.93 2.82 a.91 225

Banh da lon 8.35 2.98 a.97 43
Banh duc @, 854 2.832 a.83 128

Banh gic a.a7 2.89 @a.a3 12&8

Banh khot a.9z2 &2.98 a.91 155

Banh mi a.9%5 @.97 a.a7 258

Banh pia @.93 2.9E @.895 2o

Banh tTet a. 98 2.88 a.39 127

Eanh trang nuong 8.288 a8.93 2.9 153
Banh xeo a.a7r 2.91 [ I B 235

Bun bo Hue a.88 2.98 8.35 a5

Bum <cha Ha MNoil a.3= 2.83 a.88 3s
Bun dau mam tom a.949 2.92 a.949 124
Bum mam a. 98 2.87 @.a29 155

Bun rieu a.83 2.89 8. 3G 228

Bum thit muong a.249 2.95 a.92 1sa
Ca khao to a.az2 2.92 a.az2 124

Canh chua .92 2.24 a.89 1s4

Cao lau a.a7 .98 @a.a3 124

Cha gio, Mem ran a.89 2.95% a.92 7B
Chao long a.9& &.93 @a.895 215

Che dau den 8.9 2.95 8. 95 25
Com ga Hol An @, 94 2.91 a.az2 5=
Com hen a.94 1.88 a.a7 Ia

Com tTam a.a7 2.98 a.a7 185

Ga nuong muol ot a.849 2.97 a.93 A
GOl Cuon a.93 a2.05 a.95 178

Hu tieu a.38 a.7E8 a.740 1=4

Mi guang a.93 2.95 @.95 171

Mem chua a.83 .77 a.32 las

Mem luil a.38 1.88 a.a89 45

Fho a.&81 2.75 a.78 12

Sup <ua a.849 2.87 8.33 39

Xol xeo a.89 2.98 a.o93 185
ACCUracy .92 S41s

EdCro avg a.91 2.91 a.91 5415
weighted avg a.9g 2.9a a.9a 5415

Hinh 2.23: B4o céo céc chi sé precision, recall, f1-score theo tirng 16p mén an.
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Nhan xét:

- M6 hinh dat accuracy 90% trén 5.415 mau test v6i 40 16p, cho thiy hiéu suét
phan loai tét.

- Hiéu suit giira cac 16p kha dong déu, v6i Biin bo Hué dat F1-score cao nhat (0.99)
va Xoi xéo thip nhit (0.78). Tuy vay, mot s 16p co it mau test (nhu Che dau den, Nem
lui, Com hén) c6 thé khién danh gia & cac 16p nay kém tin cay hon.

- Confusion matrix cho thiy mét sb cip 16p thuong bi nham 1an, dién hinh nhu:
Banh cin < Banh khot (14 truong hop); Canh chua < Bin riéu (13 truong hop) vi
déu 1a moén nude dung do véi rau thom; Phé <> Biin bd Hué (29 trudng hop) va Phé
— Hi tiéu (22 trudng hop).

- M6 hinh thé hién hiéu suét 6n dinh voi weighted average precision va recall déu
dat 0.90, khong c6 dau hiéu thién 1éch nghiém trong & bat ky 16p nao.

- Tong thé, mo hinh EfficientNet B4 cho thay kha niang hoc dic trung hinh anh

hiéu qua, voi do chinh xac va kha ning phan loai 6n dinh trén 40 16p moén an Viét Nam.

2.2.7. Kién triic hé théng

Hé thdng dugc xay dung theo md hinh Client — Server, trong d6 toan bo cac thanh
phan giao tiép voi nhau thong qua giao thirc REST API. Hé thong bao gdm ba thanh
phan chinh:

- Ung dung di dong (Client): Pugc phét trién bang Flutter, chay trén nén tang
Android. Pay 1a noi nguoi dung thuc hién cac thao tdc nhu dang nhap, nhan dién méon
an, tim kiém nha hang, xem lich str, két ban,. ..

- May chu backend (Server): Pugc xdy dung bang FastAPI, dong vai tro trung tim
xtr 1y nghiép vu, giao tiép v6i co s dir liéu, mo hinh Al va cac API bén ngoai.

- May chta md hinh AI: Puoc trién khai bang FastAPI, chira md hinh EfficientNet
B4 dung dé nhan dién moén an tir anh. M6 hinh nay dugc trién khai trén may chu doc lap

va giao tiép v4i backend thong qua API.

Flutter App
(Android App)

Request

v

-~

Response

Backend
(FastAPI Server)

Request

F

h 4

Response

Al Model
(FastAPI Server)

Hinh 2.24: So db kién triic hé thong theo mé hinh Client — Server
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Uu diém cua kién trac:

- Tach biét 10 rang cac vai tro: Giao dién nguoi dung, xur Iy nghié€p vu va xu ly Al
doc lap.

- D& mo rong va bao tri: Co thé cap nhat mo hinh Al hodc backend ma khong anh
huong tdi client.

- T6i wu trién khai: M6 hinh AI c6 thé chay trén may cha cdu hinh cao trong khi
backend nhe va linh hoat.

- Bao mat: Client khong goi truc tiép Al hay dich vu ngoai, moi giao tiép di qua
backend.
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Chuwong 3: TRIEN KHAI VA KET QUA PAT PUQC

3.1. Méi truwong phat trién
Hé théng dugc trién khai v6i cac cong nghé va méi trudng phat trién cu thé, duoc
trinh bay trong Bang 3.1 dud1 day.

Bang 3.1: Mai truong va cong nghé trién khai hé thong

Thanh phin Cong ngh¢ sir dung
Ngo6n ngit backend Python
Framework backend FastAPI
Fronten Flutter
H¢ quan tr1 CSDL PostgreSQL
Mo hinh Al EfficientNet B4 (Pytorch)
Cong cy huan luyén Kaggle
Trién khai backend App Platform - DigitalOcean (1GB RAM, 1 vCPU)
» ) Cloud VPS (Droplet - 2GB RAM, 2 vCPUs) —
Trién khai model o
DigitalOcean
» ) Aiven Cloud PostgreSQL — Dich vu DBaaS
Trién khai CSDL
(Database as a Service)
Trién khai Gmg dung
. Google Play Store
Android
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3.2. Két qua dat dwoc
3.2.1. Giao dién Ngwoi dung

v - v4l

m

Hi, Xin chao!

Mat khau Q
VIETFOOD LENS

Quén mat khau?

Pang nhap
Chua co tal khodn? Tao tal khoan

Déang nhap

Tao tai khoan 5 Dang nhip bang Google

Hinh 3.1: Giao dién man hinh chao miurng va dang nhap cia ung dung Vietfood
Lens
Khi nguoi dung mé tmg dung, man hinh chao mung s& hién thi kém logo va mé ta
ngan gon vé chirc ning chinh cua tng dung. T day, ngudi dung c6 thé chon "Ping
nhap" hodc "Tao tai khoan". Néu chon ding nhap, ngudi ding sé dugc chuyén sang man
hinh dang nhap, noi ho c6 thé nhap thong tin tai khoan hodc sir dung tinh ning dang
nhap bang Google.
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€ ¢ <

. . Tao tai khoan
0 Vui long kiém tra

email cua ban

nguyenbaonhat06@gmail.com

nguyenbaonhat06@gmail.com

Tao tai khoan D
Dia chi emai Tao mat khiu

N . Xac nhan mat khau
Gui ma OTP
B cotal khoan?  Bang nhap ngay Tao tai khodn

Ten nguai dung

Hinh 3.2: Giao di¢n quy trinh dang ky cua ung dung Vietfood Lens
Khi nguoi dung tao tai khoan, hé thong s& yéu cau nhap email dé giri ma OTP. Sau
khi x4c thyue ma OTP thanh cong,nguoi ding tiép tuc dién thong tin ca nhan va mat khau
dé hoan tat qua trinh dang ky.Giao dién dugc thiét ké truc quan, phan thanh ting budc

nho gitip ti wu trai nghiém va dam bao tinh bao mat.
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Vietfood Lens = GUi... =

Day la mén Bun bd Hué
(99.63%)

" v 5 & A

Trang chu Trang chu

Hinh 3.3: Giao dién qué trinh nhén di¢n moén an
Pay la chirc nang chinh ciia hé thong, cho phép nguoi ding nhan dién mén in Viét
Nam thong qua anh chyp hodc tai Ién tir thu vién. Két qua dy doan dugc hién thj truc
quan, kém theo cac hanh dong tiép theo nhur xem thong tin mén an hodc tim kiém nha

hang gan do.
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Bln bo Hué

Théng tin dinh duéng

Calo  Chatdam Tinhbot Chatbéo

& Thong tin dinh dudng chi danh cho tham khdo va co
the khac nhau tuy thuéc vae kich thude phan va

phudng phdp ché bidn

£ Nguén goc & Lich su

Bun bo Hueé |a mon an dac trung cua mién
Trung Viét Nam, bat ngudn td thanh pho
Hué, c6 dé cua Viét Nam, Mon nay nol
tieng vdi nude dung dam da, cay nong, ket
hop giUa vi ngot cua xuaong, vi cay cua dt,
va hudng thom cua sa, mam ruée.

- bR 7l

€& Két qua tim kiém

Bun Bo Hué My Rdi
9 489 Ton Dan, Hoa Phét L&, B3 b

4.6 >
Bun Bo Hué Thugng Thanh
9 139 Nguy

4b >
Bun Bo Hué - Lé Gia Khang
9 3720609 . anh Bir viu, Da

b4t b
Quinbanbd HuéLocThu (1)
¢ Dinh Phing, Hal Chéu 1, | |

46 )

Quan ban bo Hué (Bun Bo Hue) @

9 02y Thai Téng, TU Ha, Huong Tra, T

5.0 bl

‘Q'l Bt
N *\;-_ﬁ?ém'

Quan bun bo Hué Loc Thu

s »

4601
Q 12 Phan Binh Phung, Hal Chau 1, Hal Chau, B4
Nang 550000, Viét Nam
L, 484905922255
Hinh anh

Panh gia khach hang

': Bao Tran

Chat luang didm bdo, tdi ngon.

m :

Hinh 3.4: Giao dién xem thong tin mén an va tim ki€ém quén an gan do

Sau khi nhan dién mén n thanh cong, ngudi dung c6 thé xem thong tin chi tiét vé

mon an bao gébm gia tri dinh dudng tham khao, nguén gdc va lich str, nguyén li¢u, cach

ché bién. Tr man hinh nay, nguoi dung c6 thé chon chirc nang "Tim kiém nha hang",

hé thong s€ tra vé danh sach cac quan an gan do phu hgp voi mon an. Khi chon mot nha

hang cu thé, nguoi dung ¢ thé xem chi tiét dia diém, danh gia, anh thuc té va sir dung

cac chtrc nang nhu goi dién, chi duong hodc luu vao danh sach yéu thich.
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Yéu thich C Yéu thich (¢ Lichstnhindien = C

= W Y Y

Mon én Nha hang "
3 o Bénh bot loc n S

BUn Bo Hué Sen - Quan &n sang 0

Lo

. Bénh bot loc A ) chat ludng tai Hué
t ¢ anh | f .\
thar #3250 Ban bo Hué ™ g
4801055 >
“4 h."‘“
¢
Banh duc g 5 ) .

i | ' BUN DAU 79 - Bun ddu mém tom Da [ .‘

Nang V,.,

/4 Bun bo Hué

N\
‘2

$Ta " 50
Q& BN bo Hué s D)

Chao long

©) @

N\
3
>

240 Bun bo Hué & 18
/)
ﬁ@ Bun bo Hué i s
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Hinh 3.5: Giao dién chtic nang yéu thich va lich st nhan dién
Nguoi dung cé thé truy cip nhanh vao danh sach cac mén an va nha hang yéu
thich thong qua tab “Yéu thich”. Giao dién phan thanh hai muc rd rang: “Mon dn” va
“Nha hang”. Ngoai ra, mon an dugc nhan di¢n thanh cong cling dugc luu lai trong tab

“Lich st”. Cac muc déu hd tro thao tac xo04 khi khong con can thiét.
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Hinh 3.6: Giao dién quan 1y ban be

Ung dung hd tro chirc ning két ndi nguoi ding ndi bo théng qua tinh ning ban bé.

Nguoi dung c6 thé tim ki€ém, gui 161 moi, chap nhan hoac tir choi yéu cau két ban. Sau

khi tré thanh ban bé , ngudi ding c6 thé chia sé cho ban bé nhitng mén in hodc quan

an. Tinh nang nay tao su tuwong tdc xa hoi, gitp nguoi dung kham pha mon an va dia

diém mot cach tha vi hon.
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L w4l » PR ] | - 3 Al

& Chinh stia hé sd & D6i mat khau & Thay déi email

Tao mat khau mgi Nhap email mdi cua ban

Mat khau hién ta ‘

Théng tin cd ban mail mdi ‘

nhatcolab001 Mat khau mai ‘
Mat khau hién tai

Nhat Colab1 Xac nhan mgt khau moi ‘
Tiép tuc
Thaéng tin lién he
Pai mat khau
Thay doi

Bao mat

Doi mat khau

Hinh 3.7: Giao di¢n quan ly tai khoan nguoi dung
Ung dung cung cip giao dién quan 1y hd so nguoi dung than thién, cho phép chinh
stra thong tin ¢4 nhan, cap nhat anh dai dién va thay ddi thong tin dang nhap. Ngoai ra,
nguoi dung co thé thuc hién cac thao tac bao mat nhu ddi mat khau, thay dbi email, hodc
x06a tai khoan néu khong con str dung. Viéc lién két tai khoan Google ciing c6 thé duoc
huy bat ky lac nao dé dam bao quyén kiém soat dit liéu ca nhan.
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3.2.2. Giao dién Qudn tri vién

# Vietfood Lens

ES Dashboard

2 Users

Q Dishes

@ Translations

O Notifications

[ Active Devices

(3 Feedback

# Vietfood Lens

98 Dashboard

2 Users

Q Dishes

@ Translations

0 Notifications

D Active Devices

[ Feedback

Vietfood Lens Admin

Dashboard Overview

Monitor your VietFood Lens application metrics

Total Users g Total Dishes

Hinh 3.8: Giao dién trang quan tri hé théng

Vietfood Lens Admin

Users Management

Manage user accounts and permissions

arch us n

Avatar Username Email

o vietfoodlens.test vietfoodlens.test@gmail.com
o vinhnguyen24062003 vinhnguyen24062003@gmail.com
@ nhatkzer12 nhat2@example.com

g huy lahuy136@gmail.com

g kimoanhng nguyenkimoanh11110@gmail.com

Showing 1t 5 of 26 users

Hinh 3.9: Giao dién trang quan 1y nguoi dung

Active Translations

80

Full Name

Vietfood Lens
Vinh Nguyén Tudn
Bao Nhat

la

Nguyen Kim Oanh

Created

5/19/2025
5/19/2025
4/9/2025

5/19/2025

5/20/2025

Active Devices

10

Status

Active
Active

Active

Actions

@

@

@

[

#

Active only

Quan tri vién c6 thé quan 1y tai khodn nguodi dung, bao gom vi¢ce tim ki€m, chinh

stra, xoa hoac thay doi trang thai hoat dong (kich hoat/vo hiéu hoa) ciia nguoi dung.
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3.3. Panh gia két qua

Sau qué trinh trién khai, hé thong dd hoan thién ddy du cac chirc ning chinh bao
gdém: nhin dién mon an qua hinh anh, tim kiém quan an, luu yéu thich, lich str, két ban
va quan 1y hd so ¢4 nhan. M6 hinh AI hoat dong 6n dinh, thoi gian phan hdi nhanh. Giao
dién ngudi dung than thién, truc quan.Ngoai ra hé théng ciing cung cip giao dién quan

tri cho phép theo doi va quan 1y nguodi dung.
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KET LUAN

1. Két qua

Trong thoi gian tim hiéu, nghién ctru co s& 1y thuyét, phan tich hé thong va trién
khai tng dung cong nghé, d6 an da dat dugc nhitng két qua sau:

Vé mat Iy thuyét:

- Nam duoc quy trinh x4y dyng mét ing dung di dong hoan chinh.

- Van dung duoc cac kién thirc da hoc dé phan tich va xay dung hé théng.

- Lap trinh backend véi FastAPI: xay dung API, quan 1y co sé dit liéu quan hé, xi
1y bao mat.

- Xay dung ung dung di dong bang Flutter.

- Nang cao hiéu biét vé cach trién khai hé thong trén nén tang cloud va tbi uu trai
nghiém nguodi dung.

Vé mat thuc tién:

- Hé théng da dugc xay dyng va trién khai thanh cong, dap ung day da cac chic
ning co ban can co.

- Nguoi dung c6 thé nhan dién mén an tir anh chup, tim kiém nha hang gan d6, luu
lai y€u thich, theo ddi lich st va tuong tac véi ban be.

- M6 hinh AT hoat dong 6n dinh, giao dién dé sir dung.

2. Han ché

Mac du hé th6ng da hoan thién va hoat dong 6n dinh, nhung van con mot s6 han
ché can cai thién:

- b6 chinh xac cua mo hinh Al chua thuc su cao vdi cac mon an it phé bién hodc
c6 hinh dang tuong ty nhau.

- Tap dir li¢u dir ligu huin luyén con han ché, hién hé théng méi hd tro nhan dién
40 mén an.S6 lwong anh cho mdi 16p chua dong déu, anh chwa du da dang vé goc chup,
hinh dang mén an va diéu kién anh sang.

- Két qua nhan di¢n phu thudc vao chét lugng anh dau vao: anh mo, thiéu sang
hozc anh khong phai moén an (nhu vat dung, tay ngudi, hinh in...) c6 thé giy du doan
sai.

- Tim kiém quan an dya trén Google Maps API c6 thé thiéu thong tin & mot sé khu
vuc it dit liéu hodc quan an nho chua hién thi.

- Ung dung hién chi hd tro trén Android, chua trién khai trén nén tang 10S.

Sinh vién thuc hién: Nguyén Duong Bao Nhat Giang vién huéng dan: TS. Lé Thi My Hanh 55



Ung dung nhdn dién mén an Viét Nam va tim kiém qudn an

3. Huéng phat trién
- Mé rong ) lwong mon an: B sung thém nhiéu moén dn Viét Nam vao tap dir li¢u
dé ting d6 bao phu va tinh ing dung thuc té.
- Nang cép mo hinh AI: Thu thap thém dir liéu da dang hon dé cai thién do chinh
xac, dic biét véi cac mon dé gy nham 1an.
- Trién khai trén nén tang iOS: Mé& rong pham vi sit dung sang hé diéu hanh i0S

dé tiép can thém ngudi dung.
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PHU LUC 1

Danh sach cac mén dn duoc st dung trong hé thong

STT Tén moén an

1 Banh bao

2 Banh béo

3 Banh bot loc

4 Banh can

5 Banh canh

6 Banh chung

7 Banh cudn

8 Banh da lon

9 Banh dtc

10 Banh gio

11 Banh khot

12 Banh mi

13 Banh pia

14 Banh tét

15 Banh trang nudng
16 Banh x¢o

17 Biin bo Hué

18 Bun cha Ha Noi
19 Bun diu mam tom
20 Ban miam

21 Bun riéu

22 Bun thit nudng
23 Ca kho t0

24 Canh chua

25 Cao lau

26 Cha gio/Nem ran
27 Chdo long

28 Cheé dau den

29 Com ga Hoi An
30 Com hén

31 Com tim

32 Ga nudng mudi 6t
33 Goi cudn

34 Hu ticu

35 Mi quang

36 Nem chua

37 Nem lui

38 Pho

39 Sup cua

40 X061 x€0

Phu luc




