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1. Théong tin chung:

1. Ho, tén sinh vién: Tran Van Son Lép: 21TCLC_DT3 Sb thé SV: 102210229
2. Tén dé tai: X4y dung tng dung di dong Personal Stylist dé xuét trang phuc ¢4 nhan.
3. Nguoi huéng dan: TS. Pang Thién Binh Hoc ham/ hoc vi: Tién ST

I1. Nhan xét, danh gia do an tot nghiép:

1. V& tinh cép thiét, tinh m&i, kha ning tng dung cua dé tai: (diém t6i da 1a 2d)

4. Pé tai c6 gia tri khoa hoc/ c6 bai bao/ giai quyét van dé dit ra ctia doanh nghiép hoic
nha truong: (di€ém to1 da la 1d)

IV. Danh gia:

1. Piém danh gia: ........ /10 (lay dén 1 s6 1é thap phan)

2. Bé nghi: O Puoc bao vé dd an [ B6 sung dé bao vé [0 Khong duoc bao vé
Pa Nang, ngay  thing  nam 2025

Truéng BOmén .......................... Nguoi huwéng dian



TOM TAT

Tén dé tai: Xay dung tmg dung di dong "Personal Stylist" dé xudt trang phuc c4 nhén.

Sinh vién thuc hién: S6 thé SV: Lop:
Lé Thi Lam Nhu 102210223 21TCLC _DT3
Tran Vian Son 102210229 21TCLC _DT3

Xay dung ung dung di dong Personal Stylist 13 mot dé tai mang dén kha niang hd trg
nguoi dung trong viée quan 1y ti d6 va lya chon trang phuc mot cach thong minh, ca
nhan hoéa theo nhu cau. Ung dung Personal Stylist gitp ngudi dung dé dang luu trix,
phan loai quan 40, dong thoi dua ra cac goi y phdi do phu hop véi thoi tiét, su kién va

phong cach cé nhan.

Dé tai ap dung cac k¥ thuat tri tué nhan tao trong nhan dién anh trang phuc, phan tich
ngir canh va thiét ké chatbot dé xuét trang phuc, két hop cing co s& dir lidu thoi gian
thuc dé dam bao trai nghiém muogt ma, tién lgi va phu hop voi tung nguoi dung. Hé

théng huéng dén sy ca nhan hoa tdi da, dong thoi giit tinh don gian va dé su dung.
Pé xuit k¥ thuat dugc ap dung cho du 4n bao gom:

e Ngo6n ngit 13p trinh: Kotlin (Android), SwiftUI (10S)

e Khong gian/Céng cy phat trién chinh: Android Studio, Xcode, Cursor IDE
e (Cong cu: Firebase, NodeJS, MongoDB

e Al: Nhan dién anh trang phuc, xtr Iy ngén ngir ty nhién cho chatbot

e Framework/Thu vién: Android UI, SwiftUI, ExpressJS, Firebase Storage

Véi muc tiéu dit ra 1a thiét ké va trién khai mot tmg dung di dong hd tro quan 1y ta dd
va tu van trang phyc thong minh, dé tai tap trung giai quyét bai toan nhan dién trang
phuc tir anh va dé xuét phdi d6 theo ngit canh sir dung.

Téng két lai, ung dung Personal Stylist mang lai nhiéu lgi ich thiét thuc nhu tiét kiém
thoi gian, nang cao trai nghiém c4 nhan hoa trong thoi trang, hd trg dinh hinh phong

cach, va mo ra tiém ning phat trién trong linh vyuc tng dung Al vao doi sdng hang ngay.
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2. Dé tai thuée dién: O C6 ky két thoa thudn so hitu tri tué doi véi két qua thuee hién
3. Cdc s6 liéu va di liéu ban dau: Khong cd
4. Ngi dung cdc phan thuyét minh va tinh todn:

- M¢ dau: Gidi thiéu vé nhu cau thyc té va 1y do thuc hién dé tai, dong thoi gisi
thiéu muc dich, muc tiéu huong dén, tinh nang va ddi tuong.

- Chuong 1: Co sé 1y thuyét: Giéi thiéu tong quan vé cac cong nghé va mé hinh
duogc str dung trong du an.

- Chuong 2: Phén tich va thiét ké hé théng: Trinh bay thiét hé thong, hudng tiép
can van dé.

- Chuong 3: Trién khai va danh gia: Trinh bay cach cai dat, van hanh. Trinh bay
nhing két qua va danh gia thu duoc

- Két luan va huéng phat trién: Trinh bay cac két qua dat duoc, chi ra nhitng han
ché con ton tai va dé xuat huéng phat trién.

5. Cdc ban vé, do thi: Khong c6

6. Ho tén nguoi hiedng dan: TS. Dang Thién Binh
7. Ngay giao nhiém vu do an: ... VAN /2025
8. Ngay hoan thanh @ dn: ... J 2025

Pa Nang, ngay  thang  ndm 2025

Truéng BOmon .......................... Nguwoi hwéng dian



LOI NOI PAU

Trong 10i dau tién ciia bao cédo dd an tot nghiép “Xay dung tmg dung di dong
Personal Stylist d& xuat trang phuc c4 nhin”, em xin dugc bay to 1ong biét on chan thanh
dén tit ca nhitng ngudi di ludn déng hanh, hd tro va tao diéu kién thudn lgi cho em
trong sudt qua trinh hoc tap va thuc hién do an.

Trudce hét, em xin guri 161 cam on sdu sic dén thay TS. Ping Thién Binh, giang
vién d3 tan tim huéng dan em trong sudt qua trinh thuc hién dé tai. Nho sy hudng dén,
hd trg va nhitng gop ¥ quy bau, chi tiét tir Thay trong timg budi bao cio tién do, em di
c6 thé hoan thién dé tai dd an nay. Trong sudt qua trinh thuc hién dé tai, em di co co
hoi tiép can thuc té v6i quy trinh phat trién phan mém, rén luyén k¥ ning tu duy hé
théng, t6 chirc dit liéu va thiét ké giao dién nguoi dung, dong thoi nang cao kha ning
van dung kién thurc vé tri tué nhan tao trong linh vyuc ing dung di dong.

Em ciing xin chan thanh cam on Ban Giam hi¢u nha truwong, cing toan thé quy
thay co trong Khoa Cong nghé Théong tin — Truong Pai hoc Bach khoa — Pai hoc
Pa Ning, nhitng ngudi da truyén dat kién thirc va kinh nghiém quy bau trong sudt qua
trinh hoc tdp nganh cong nghé thong tin. Chinh nhd nhitng nén tang kién thirc viing chic
d6, em di c6 dit hanh trang dé nghién ctru, hoc tap va thyuc hién dé tai mot cach hiéu
qua.

Bén canh d6, em mudn gui 10i cam on dén gia dinh, ban bé va ngwoi than,
nhimng ngudi di ludn tng ho, dong vién va tiép thém tinh than cho em trong nhitng thoi
diém kho khan.

Do thoi gian thuc hién c¢6 han va ban than con nhiéu thiéu sot vé kinh nghiém
thuc tién, d6 4n chic chan khong thé tranh khoi nhitng han ché nhat dinh. Em rat mong
nhan duoc phan hoi tich cuc va gép y chan thanh tir phia thdy c6 ciing nhu hoi dong
cham thi.

Em xin chan thanh cam on!



CAM DOAN

T61 xin cam doan:

B4o cao dd an tdt nghiép véi tén dé tai “Xay dung tmg dung di dong "Personal
Stylist" dé xuat trang phuc c4 nhan” 1a cong trinh nghién ctru cta chinh ca nhan t6i va
ban Lé Thi Lam Nhu duéi sy huéng dan truc tiép cua giang vién TS. Dang Thién Binh
1. Té61da tu doc nghién ctru, dich tai li¢u va téng hop céc kién thirc d3 1am nén béo céo

nay va dam bao khong sao chép & bat cir dau.
2. Nhimng ly thuyét trong luan van déu duoc st dung tai liéu nhu t61 da tham khao &
phan tai liéu tham khao da ¢ trong bao céo.

Neéu ¢6 vi pham, t6i xin chiu hoan toan trach nhiém.

Sinh vién thyuc hién

Tran Van Son
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Xay dung vmg dung di ddng "Personal Stylist" dé xudt trang phuc cd nhén

MO DAU

1. Gi6i thiéu dé tai

Xuét phat tir nhu ciu thyc té hién nay, nhiéu ngudi gip khé khin trong viée lya
chon trang phuc phu hgp mdi ngay do quy thoi gian han ché hodc khong biét cach
phéi d6 hiéu qua. Viéc quan 1y tu dd va dinh hinh phong cach c4 nhan 13 mét thach
thire phé bién, dic biét trong bdi canh nhip séng hién dai ludn ban ron. Bén canh do,
thoi tiét va hoan canh sir dung trang phuc ciing doi hoi ngudi dung phai thay d6i lua

chon trang phuc linh hoat, hop ly.

Trong khi do, su phat trién manh mé cta cong ngh¢ thong tin, ddc biét 1a tri tué
nhan tao (Al), nhan dién hinh anh va xtr Iy ngoén ngr tu nhién, da md ra co hoi lon
dé c4 nhan hoéa trai nghiém thoi trang. Dé tai “Xay dung Gmg dung di dong Personal
Stylist dé xuat trang phuc ca nhan” duogc thuc hién nham xay dung mot hé théng
thong minh, hd tro ngudi dung quan 1y ti ¢ va nhan goi ¥ phdi d6 phi hop theo thoi
tiét, sy kién hodc s¢ thich. Ung dung con tich hop chatbot tu van giup ngudi ding

tuong tac nhanh chong, linh hoat va mang tinh ca nhan cao.

Véi mong mudn nang cao trai nghiém thoi trang ca nhan, tiét kiém thoi gian va
hd trg nguoi dung khang dinh phong cach riéng, dé tai khong chi dép ung nhu cau

thiét thuc ma con c6 tiém niang phét trién md rong trong twong lai.

2. Muc dich thie hién dé tai

~ Thiét ké va xay dung mdt tng dung di dong hd trg ngudi ding quan 1y ti do ca
nhan, dong thoi goi ¥ phéi do thong minh dya trén thoi tiét, so thich va hoan canh
su dung.

- Ung dung cac kién thire da hoc vé tri tué nhan tao, 1ap trinh di dong va thiét ké
hé théng dé giai quyét mot bai toan thuc té gan giii v6i ngudi dung tré hién nay.

3. Muc tiéu hwéng dén

- Phat trién mot ing dung c6 kha nang nhan dién loai trang phyc tir hinh anh.

- Tich hop chatbot tu van va dé xuét trang phuc sir dung xir 1y ngdn ngir ty nhién.

- Goi y trang phuc ca nhan hoéa theo thoi tiét, lich trinh hodc su kién.

- Tao trai nghi¢m thoi trang don gidn, tién loi va cad nhan hoa cho nguoi dung.
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4. Poi twong khiach hang

- Nguoi yéu thich thoi trang, mudn t6i wu hoa viéc chon dd mdi ngay.

- Ngudi ban ron, c6 it thoi gian nhung van quan tdm dén viéc mic dep.

- Nguoi yéu thich tng dung cong nghé trong doi séng.

5. Pham vi va ddi twong

- Pham vi: img dung dugc trién khai thir nghiém trén nén tang Android va iOS, véi
chtic nang co ban nhu quan 1y ti do, goi y phdi dd, va tu van bang chatbot.

. Déi tuong st dung: nguoi ding ¢4 nhéan sir dung dién thoai thong minh, c6 nhu
cau str dung tro Iy phdi d6 hang ngay.

6. Cong nghé phat trién

- Frontend Android: Kotlin

- Frontend i0S: SwiftUI

- Backend: NodelS (ExpressJS)

- Co so dir lieu: MongoDB, Firebase Cloud Storage

- Al Gemini Al, OpenAl API

- Quan 1y va luu trr dy 4n: Github

7. Cau tric dd an tét nghiép

- Mo dau

- Chuong 1: Co s6 1y thuyét

- Chuong 2: Phan tich va thiét ké hé théng

- Chuong 3: Trién khai va danh gia

- Két luan va hudng phat trién

8. Phan chia ndi dung cong viéc

Béang 1 Bang phan chia cong viéc

Cong viéc Nguwoi thue hién

Viét dé cuong, mo ta muc tiéu va tinh | Lé Thi LAm Nhur
cap thiét cua dé tai
Thiét ké database Céa nhom

Thiét ké giao dién trén figma Lé Thi Lam Nhu

Phan tich nghiép vu, vé so do Use | C4 nhém

Case, so do tuan tu

Trién khai giao dién iOS Tran Vin Son
Trién khai giao di¢n Android Lé Thi Lam Nhu
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Viét API cho toan bd hé théng Ca nhom

Tich hop Firebase Storage, xtr ly | Tran Vin Son

upload anh va luu tri

Tich hgp OpenAl Chatbot va mé6 hinh | Ca nhém
goi y phdi dd

X4y dyng chtrc ning xir 1y anh bang | Ca nhom
Gemini Al va tich nén bang IMG.LY

Thiét ké va trién khai hé théng | Trdn Vin Son
backend v6i NodeJS + MongoDB

Kiém thtr chtrc ning tng dung trén ca | Ca nhom
Android va i0S

Viét tai liu bao cédo va chuan bi | L€ Thi Lam Nhu
thuyét trinh
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CHUONG 1: COSO LY THUYET

1.1. Tong quan vé tri tu¢ nhén tao trong nhin dién anh
1.1.1. Tach nén

- Mot trong nhitng k¥ thuat quan trong trong qua trinh nhan di¢n trang phuc tir hinh
anh nguoi dung 1a tach nén (background removal) — thao tac loai bo phan nén
phia sau dé tap trung xt 1y d6i tugng chinh 1a ngudi va quan do. Viée tach nén
gitip cai thién dang ké do chinh x4c trong viéc phéan loai trang phuc, trich xuat
dic trung hinh anh va hd tro qua trinh phdi d6 c4 nhan hoa.

- Trong d6 an Personal Stylist, nhom di tich hop thu vién mi ngudn mo
@imgly/background-removal— mdt gidi phap WebAssembly chay hoan toan cuc
b (local), khong can guri anh 1én mdy chii. Thu vién ndy 14 wrapper ctia mé hinh
MediaPipe Selfie Segmentation V2 két hop k¥ thuat Image Matting, trién khai
dudi dinh dang ONNX, tuong thich v&i cd moi truong trinh duyét (browser) va

NodelJS.

IMG.LY
background-
removal-js

Seamlessly remove backgrounds
in your browser app. No fees, no
privacy concerns. Enhance your
visuals instantly.

Hinh I Background Removal IMG.LY
- Quy trinh xtr Iy anh: toan b pipeline xtr Iy anh nén duogc tdi vu hda nhu sau:
« Nhap anh: hd tro cac dinh dang JPEG/HEIC va ty dong chuyén doi vé
khong gian mau sRGB.
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Phan doan so bo: st dung ham removeBackgroundFromImageFile() dé
tao mask phan biét foreground (ngudi/trang phuc) va background.

Lam min va loc nhiéu: 4p dung k¥ thuat morphology (opening, closing)
dé 1am sach nhidu va muot bién.

Két xuat két qua: két hop mask da xur 1y v6i foreground dé tao anh dau ra
RGBA (trong sudt) — xuit anh dinh dang PNG 1:1.

T6i wu hoéa: nén anh WebP (chat luong 85%) va tao anh thumbnail

300x300 px dung dé hién thi ludi tu dd trong tng dung.

- Uu diém cua giai phap

Bdo mat va hi¢u nang cao: khong sir dung API bén ngoai — khong phat
sinh chi phi van hanh, giam do tré va bao vé quyén riéng tu nguoi dung.
Chat luong tach nén canh tranh: d6 chinh x4c tiém cén cic nén tang thuong
mai nhu Remove.bg hoic ClipDrop, nhung véi do tré thip hon vi xir 1y
tryc tiép trén thiét bi nguoi dung.

Dit liéu dau vao toi wu cho nhan dién: anh PNG trong sudt 1a input ly
tudng cho cdc md hinh phén loai trang phuc nhu DeepLab-v3+ hodc
Vision Transformer (ViT). Thir nghiém cho thay viéc str dung anh dé tach

nén gitp tang chi s6 mAP (mean Average Precision).

1.1.2. Phan tich anh bing Gemini AI dé sinh metadata cho Item

- Sau budc tach nén, hé théng Personal Stylist tiép tuc st dung tri tu¢ nhan tao dé

phan tich hinh anh trang phuc va sinh ra céc si€u dir li¢u (metadata) cho ting

item. Pay 1 budc quan trong nham chuin héa dit liéu dau vao va hd tro hé thong

g0i y phdi do chinh xac, phi hop véi tiing nguoi dung.

- Quy trinh xtr 1y: Khi nguoi dung tai anh trang phuc 1én tir tng dung di dong, hé¢

thong backend sé tiép nhan anh thong qua API POST /item-uploads/process-

image. Qua trinh xur ly dugc thuc hién theo cac budc sau:

T6i wu hoéa va tach nén anh: Hinh anh gbc duoc xir Iy bang thu vién
@imgly/background-removal, loai bo phan nén va gitr lai d6i twong chinh
(trang phuc). Diéu nay gitp cai thién chét lugng phan tich thi giac va ting

d0 chinh xac cho cac budc sau.
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Luu 4nh vao Firebase Storage: Anh sau khi tach nén s& dugc luu trir dudi
dang anh PNG trong subt trén Firebase Storage. Viéc nay gitp chuan hoa
duong dan anh va phuc vu cho cac dich vu Al st dung.

Goi dich vy phan tich anh Gemini: H¢ théng goi  ham
GeminiService.analyzeltemImage() dé giri anh dén m6 hinh Gemini AI —
mot kién trac Al da m6 thirc ciia Google c6 kha ning hiéu dong thoi hinh
anh va ngir nghia. Gemini tién hanh phan tich ndi dung anh va tra vé két
qua duoi dang JSON

Sinh tén va mo ta ngén cho item: Sau khi nhan metadata, hé théng tiép tuc
goi GeminiService.generateltemNameAndDescription() dé sinh ra tén

item ciing mo ta ngan gon, phuc vu hién thi trong ti d6 va goi ¥ phéi do.

Tra két qua vé client: Cubi cung, hé thdng tra vé cho tng dung mot dbi

tuong JSON

Hinh 2 Gemini Al

Vai tro va loi ich

Tu dong hoa nhap lidu: Nguoi dung khong can thao tac tha cong dé khai
bao thong tin trang phuc.

Chuén hoa dit liéu thoi trang: Cac thudc tinh dugc sinh ra ¢6 dinh dang
théng nhat, giup dé dang phan loai va tim kiém.

Nang cao trai nghiém ngudi dung: Metadata dugc sir dung dé xay dung

cac thudt toan dé xuat phdi do thong minh theo thoi tiét, ngir canh, ca tinh.
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1.2. Tong quan vé chatbot va xir Iy ngon ngir tw nhién (NLP)

1.2.1.

Khai niém va lich sir phat trién ciia chatbot

- Chatbot 1 mot hé thong phan mém c6 kha nang mé phong cudc hdi thoai véi con

nguoi,

thong qua vin ban hodc giong néi, nhim cung cip thoéng tin hodc thyuc

hién mot s tac vu nhat dinh. Céac chatbot hién dai thuong dugc xay dung dua

trén nén tang tri tué nhan tao (AI) va xir Iy ngdn ngit tw nhién (Natural Language

Processing — NLP) dé hiéu, phén tich va phan hoi ngir nghia mét cach chinh xac

va tu nhién hon.

- Lich str phat trién ctia chatbot c6 thé duge chia 1am nhiéu giai doan:

1.2.2.

1966 — ELIZA: Chatbot dau tién do Joseph Weizenbaum phat trién, mé
phéng cude tro chuyén don gidn dya trén khép tir khoa.

1995 — ALICE: St dung AIML (Artificial Intelligence Markup
Language), tao nén tang cho nhiéu chatbot Al sau nay.

2011 — Siri: Tro 1y 4o dau tién tich hop NLP trong smartphone thuong mai
(Apple).

2020 — GPT-based Chatbot: V&1 su ra doi cua GPT-3 va GPT-4, cac
chatbot ¢6 thé xu 1y va tao van ban mot cach linh hoat, sang tao va theo

ngir canh cu thé.

Tich hop chatbot tw véan thoi trang sir dung OpenAl API

- Chatbot déng vai trod 1a trg 1y thoi trang o c6 kha ning tu van phdi do cho nguoi

dung dua trén thoi tiét, s& thich, lich trinh hoic mét item cu thé trong tu do.

Chatbot nay duoc xay dung trén nén tang OpenAl API, st dung mé hinh ngén

ngit GPT-4 dé xu 1y ngdn ngi ty nhién va sinh cau tra 101 ngit canh hoa.

Hinh 3 Chatbot tich hop OpenAl API
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- Quy trinh hoat dong cua chatbot

Nguoi dung dit cau hoi: Vi du “Hoém nay troi lanh, nén mic gi véi chiée
4o hoodie?”

Gui ciu hoi 1én server: Backend nhin yéu ciu va chuyén tiép t6i
ChatbotService.askGpt().

Goi OpenAl GPT-4 APIL: Cau héi duogc gin véi prompt ngit canh thoi
trang dé dinh hudng cau tra 10i.

Xt 1y va sinh cdu tra 16i: GPT phén tich tir khoa, thoi tiét, noi dung cau
hoi va sinh phan hoi.

Tra vé client: Nguoi dung nhan dugc cau tra 101 theo dang hoi thoai tu

nhién.

- Uu diém khi sir dung OpenAl API

Ngit canh hoa tot: GPT c6 kha ning nhé va phan tich doan hoi thoai trudc
d6 dé dua ra goi y hop 1y.

Kha niang mo rong: Co thé tich hop cac tinh ning nhu: phan hoi theo tone
giong, dé xuat theo phong cach ca nhéan, hoic dong bo véi lich.

Tuong tac ty nhién: Giao di¢n hdi thoai than thi¢n, phan hdi muot ma nhu

mot stylist that su.

- Viéc tich hop chatbot AI vao hé thdng Personal Stylist giup c4 nhan hoa trai

nghiém thoi trang & mirc cao. Thay vi lya chon trang phuc dua trén quy tic cling,

nguoi dung co thé tuong tac linh hoat vdi trg 1y 4o nhu dang tro chuyén vai mot

stylist that sy. Piéu nay khong chi ting tinh tién loi ma con giup xay dung mot

hé sinh thai thoi trang thong minh, phu hgp voi xu hudng ¢4 nhan hda hién dai.

1.2.3. Chatbot twr vin thoi trang sir dung NLP
- Xt Iy ngdn ngit tw nhién (NLP) 1a k¥ thuat cdt 15 giup chatbot hiéu duoc ¥ dinh

(intent), thuc thé (entity) va ngit canh trong cau hoi cia nguoi dung. Trong hé

thong nay, GPT-4 dam nhan toan bo pipeline NLP, tir phan tich ct phap, ngit

nghia cho dén sinh phan hoi.

- Vidu phan tich cau héi: “HOm nay tro1 ¢6 mua, minh nén mac gi dé di hoc?”

Intent: Tu van trang phuc
Entity: thoi tiét = mwa, bdi canh = di hoc

Output mong mudn: outfit phit hop, ¢ thé chdng nude, lich sw, thoai mai
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1.3. Tong quan vé ngon ngir 1ap trinh Kotlin va SwiftUI
1.3.1. Ngon ngir Kotlin trong phat trién Android

- Trong dy 4n Personal Stylist, nén tang Android duoc xay dung bang ngén ngir
1ap trinh Kotlin két hop v6i XML dé tao giao dién nguoi dung. Pay 1a cach tiép
can truyén thong nhung hiéu qua, dic biét phu hop khi can kiém soat ti mi bd cuc
giao dién va tach biét rd rang giita phan nhin (UI) va phan xir Iy logic (code).

- Kotlin mang dén nhiéu loi ich nhu ¢t phap ngin gon, an toan v&i null (null safety)
va tuong thich tdt véi Java, cho phép tan dung hé sinh thai Android 1au doi. Trong
khi d6, viéc xay dung giao dién bang XML giup dé dang mé phong thiét ké tir
Figma sang (mg dung thuc té, hd trg manh mé trong cac man hinh ¢ bd cuc phirc

tap nhu phdi do theo thoi tiét, hién thi ta d6 c4 nhan, hodc tao lich mic dd hang

X Kotlin

Hinh 4 Kotlin
- Uu diém noi bat khi dung Kotlin + XML trong Personal Stylist:

ngay.

« D& tai str dung layout: Cac layout nhu thé trang phuc, item outfit, khung
lich déu duge dinh nghia san béng XML va téi sit dung & nhiéu man hinh
khac nhau.

« D@ kiém thir va chinh sira theo thiét ké: Nho cau tric rd rang ciia XML,
nhom phat trién c6 thé dé dang kiém tra, tinh chinh timg thanh phan Ul
cho sat voi ban thiét ké Figma.

» Téch bi¢t vai tro ro rang: Trong du &n, nhoém frontend tép trung xtr Iy XML
va animation, trong khi nhém backend xt 1y dit liéu va logic bang Kotlin,

dam bao qua trinh phat trién mach lac va hiéu qua.
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1.3.2. SwiftUI va giao dién nguwoi dung cho hé sinh thai iOS

- SwiftUI 14 framework do Apple phat trién nham xay dung giao dién ngudi ding
mot cach hién dai, truc quan va cé tinh khai béo (declarative). Trong du an
Personal Stylist, SwiftUI dugc sir dung dé pht trién phién ban iOS cta ting dung,
v6i myc tiéu mang dén trai nghiém muot ma, twong tac thoi trang ca nhan hoa va
dong bo véi thiét ké da co trén nén tang Android.

- Khac vé6i UIKit truyén théng, SwiftUI cho phép mé ta giao dién bang ct phap
Swift don gian, d& doc va gan lién véi dir liéu dong thong qua co ché @State,
@Binding, va ObservableObject. Piéu nay gitip tang téc do phat trién, dé bao tri

va thuan tién cho viéc mo phong UI tir thiét ké Figma.

Hinh 5 SwiftUI
- Utu diém khi sir dung SwiftUI trong du 4n:

» Cap nhat giao dién theo thoi gian thuc: Moi thay doi trong dir liéu (thém
d, chinh stra outfit...) déu duoc UI phan anh tic thi théng qua co ché
@State va ObservableObject.

« HO tro preview truc quan: Cho phép xem trudc giao dién ngay trong
Xcode khi thiét ké timg component.

« DPanén tang: SwiftUI hd trg ca iPhone, iPad va macOS, mé ra kha ning
mo rong tmg dung sang cac thiét bi Apple khac trong twong lai.

« Tich hop tét v6i Al + anh: SwiftUI dé dang két hop véi cac module xir Iy
anh (nhu nhén dién trang phuc, tach nén) va tich hop API thoi tiét dé goi
y trang phuc theo ngir canh.

1.4. NodeJS va kién tric RESTful API
1.4.1. Tong quan vé NodeJS
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Node.js dugc phét trién tir Javascript vao nam 2009 boi Ryan Dahl. NodelS ¢
cach thirc hoat dong chu yéu trén Server sir dung dé xay dung cho cac ing dung
realtime. NodeJS dung mo6 hinh 1/O 13p trinh dya theo su ki¢n non-blocking.
Chinh vi vay, NodelS tuong ddi gon nhe, hi€éu qua va la mot cong cu hoan hao
danh cho moi tng dung chuyén sau vé dit liéu dua theo khoang thdi gian thuc
khi chay trén nhitng thiét bi phan tan. NodeJs thudng xuyén duoc dung cho muc
dich xay dung mot sé Gmg dung nhu: Ad Server, Websocket server, Fast File
Upload Client, RESTful API, Cloud Services, Any Real-time Data Application
Uu diém khi diung NodeJS

« 10 huéng sy kién khong dong bo, cho phép xir Iy nhiéu yéu cau dong thoi.

« S dung JavaScript — mdt ngdn ngit 1ap trinh dé hoc.

* Chia sé cung code ¢ ca phia client va server. NPM (Node Package

Manager) va module Node dang ngay cang phét trién manh mé.

 Cong déng hd tro tich cuec.

* Cho phép stream cac file co6 kich thude 16n.
Nhuoc diém khi dung NodeJS

« Khong c6 kha ning mé rong, vi vy khong thé tan dung lgi thé moé hinh

da 151 trong cac phan cung cap server hién nay.

» Kho thao tac voi co st dir liéu quan hé.

«  MBJi callback s& di kém véi rt nhiéu callback 10ng nhau khéc.

«  Can c6 kién thirc tt vé JavaScript.

«  Khong pht hop véi cac tac vu doi hoi nhiéu CPU.
1.4.2. ExpressJS la gi
Express 1a mot web framework pho bién, duoc viét bang JavaScript va chay trén
moi trudng Node.js. Mo-dun s& giai thich mot s6 loi ich ciia framework nay, cach

dé thiét 1ap moi truong, phat trién ciing nhu trién khai ing dung.
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NGO
\@c

express(|Is

Hinh 6 NodeJS & ExpessJS

- Tbng hop mdt sé chirc ning chinh ciia Expressjs nhu sau:

Thiét 1ap céc 16p trung gian dé tra vé cac HTTP request.
Define router cho phép str dung véi cac hanh dong khéc nhau dya trén
phuong thirc HTTP va URL.

Cho phép tra vé cac trang HTML dua vao cac tham sé.

- ExpressJS sé& gitip ban t6 chirc kién trac back-end ctia minh. Cac nha phat trién

web thuong str dung ExpressJS dé trién khai kién trac MVC, diéu nay cho phép

ho viét mot codebase back-end bao tri tuong d6i dé dang.

- Nhiing lg1 ich cua ExpressJS

1.4.3.

R4t d& hoc, chi can ban biét JavaScript, ban s€ khong can phai hoc mot
ngdn ngir mai dé hoc ExpressJS

Giup cho viéc phat trién back-end d& dang hon nhiéu khi st dung
ExpressJS

Ma JavaScript dugc dién gidi thong qua Google V8 JavaScript Engine ctia
Node.js. Do d6, ma s& dugc thuc hién mot cach nhanh chéng va dé dang.
ExpressJS rat don gian dé tuy chinh va sir dung theo nhu cau.

Cung cip mot module phan mém trung gian linh hoat va rat hiru ich dé
thue hién cac tac vu bo sung theo phan hdi va yéu cau.

RESTful API

- RESTful API 1a mét tiéu chudn dung trong viéc thiét ké API cho cac Gng dung

web (thiét ké Web services) dé tién cho viéc quan 1y cac resource. N6 chu trong

vao tai nguyén hé th6ng (tép van ban, anh, am thanh, video, hoac dir li¢u dong...),

bao gdm cac trang thai tai nguyén duoc dinh dang va duoc truyén tai qua HTTP.
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REST API
Design

GET hasks - display all tasks
POST Ntasks - create a new task
GET Nasks/{(id) - display a task by 1D
PUT fasks/{id} - update a task by 1D
DELETE htasks/{id} - delete a task by 1D

Client

Hinh 7 RESTful API
> RESTful hoat ddng nhw thé nao?

i i Application .
Application Interface API HTTP Client
fentrypoint
feollectionl -
lj_-[_] - —— = fresourcel N, Client App
- jrescurces — REST Library
: to_resource(} fcﬁ':::;‘g::il applicationfx-collection {optional)
ram_resource() | i . -
-fresrouce2 applicatignix-resource HTTP L1hrary
o J L ) §
Application
Data Model Resource Modef
| Server | Client

Hinh 8 Hoat dong cua RESTful API
- REST hoat dong chu yéu dua vao giao thire HTTP. Céc hoat dong co ban néu

trén s& st dung nhirng phuong thitrc HTTP riéng.
e GET (SELECT): Tra vé mot Resource hoic mot danh sach Resource.
e POST (CREATE): Tao méi mot Resource.
e PUT (UPDATE): Cap nhat thong tin cho Resource.
e DELETE (DELETE): X0a m{t Resource.
- Nhitng phuong thirc hay hoat dong nay thuong duoc goi 1a CRUD tuong g véi
Create, Read, Update, Delete — Tao, Poc, Stra, Xoa.
> Authentication va dir liéu tra vé
- RESTful API khong str dung session va cookie, no str dung mot access_token vai
mdi request. Dir liéu tra vé thudng c6 cau trac nhu sau:
- Status code: Khi ching ta request mot API nao d6 thuong thi s€ c6 vai status

code dé nhan biét sau:
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200 OK — Tra vé thanh cong cho nhiing phuong thic GET, PUT, PATCH
hoac

DELETE.

201 Created — Tra vé khi mot Resouce vira dugc tao thanh cong.

204 No Content — Tra vé khi Resource xo4 thanh cong.

304 Not Modified — Client c6 thé sir dung dit liéu cache.

400 Bad Request — Request khong hop 1€

401 Unauthorized — Request can c6 auth.

403 Forbidden — bi tir chbi khong cho phép.

404 Not Found — Khong tim thay resource tir URI

405 Method Not Allowed — Phuong thirec khong cho phép véi user hién tai.
410 Gone — Resource khong con tdn tai, Version cii da khong con hd tro.
415 Unsupported Media Type — Khong hd trg kiéu Resource nay.

422 Unprocessable Entity — Dir li¢u khong dugc xac thuc

429 Too Many Requests — Request bi tir chéi do bi gi6i han

- HTTP Request: HTTP request c6 tit ca 9 loai method (2 loai duoc sir dung phd
bién nhat 1a GET va POST):

GET: Pugc str dung dé ldy thong tin tir server theo URI da cung cap.
HEAD: Gidng v&i GET nhung response tra vé khong c6 body, chi c¢6 header.
POST: Giri thong tin t6i sever thong qua cac biéu mau http.

PUT: Ghi d¢ tat ca thong tin cta ddi twong véi nhitng gi duoc giri 1én.
PATCH: Ghi d¢ cac thong tin duogc thay doi cua ddi tuong.

DELETE: Xda tai nguyén trén server.

CONNECT: Thiét 1ap mot két ndi t6i server theo URL.

OPTIONS: M5 ta cac tiiy chon giao tiép cho resource.

TRACE: Thyc hién mdt bai test loop — back theo dudng dan dén resource.

1.4.4. M6 hinh MVC

- MVC la viét tit coa cum tir “Model-View-Controller”. La mé hinh thiét ké sir

dung trong k¥ thuat phan mém. MVC 1a mét mau kién trac phan mém dé tao lap

giao dién nguodi dung trén may tinh.
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« Mo hinh MVC thuong duoc chia 1am 3 phan. Mdi phan dam bao mot vai
tro va nhi€m vu ri€ng biét khac nhau.

*  Model: La bd phan c6 chiic nang luu trir toan bd dir li€u cua ung dung va
1a cAu ndi giita 2 thanh phan bén dudi 1a View va Controller.

«  View: Pay 1a phan giao dién danh cho ngudi dung. MVC 1a phuong tién
hién thi cac d6i tugng trong mot tng dung.

» Controller: La bd phan c6 nhiém vu xt Iy cac yéu cau nguoi dung dua dén

thong qua View.

(Diéu khién ludn img dung,
tri 1 cdc hinh dgng cia

ngudi ding)

(Déng goi dir liéu va logic
viin dé cua hé thng)

Hinh 9 M6 hinh MVC
- Ludng xir Iy trong MVC

« Khi mot yéu cau cta khach hang tir may khach (Client) giri dén Server.
Thi bi Controller trong MVC chan lai dé xem d6 1a URL request hay su
kién.

« Sau do, Controller xir ly input ctia user rdi giao tiép véi Model trong MVC.

«  Model chuén bi data va gtri lai cho Controller.

« Cubi cung, khi xir Iy xong yéu cau thi Controller giir dit liéu tré lai View

va hién thi cho ngudi dung trén trinh duyét.

& Data - —
& 4 Controller <—>
V

Hinh 10 Luéng xit 1y trong MVC
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1.5. Tong quan vé co sé dir litu MongoDB

- NoSQL (Not Only SQL) 13 mét loai co so dit lidu phi quan hé, dugc thiét ké dé
xtr Iy khdi lwong dir liéu 16n, co tinh chit phi cdu trac hodc ban céu tric. Khong
gidng nhu co s& dit liéu quan hé truyén thong (RDBMS) sir dung bang va rang
budce dir li€u chat ché, NoSQL linh hoat hon, cho phép luu trit cac dang dit li¢u
da dang nhu JSON, BSON, XML, hodc key-value. NoSQL dugc danh gia la phu
hop v6i cac hé théng hién dai can kha ning mo rong cao, phan hoi nhanh va dap
g t6t voi cac mod hinh dit liéu linh hoat.

- MongoDB la mét trong nhiing hé quén tri co s¢ dir liéu NoSQL pho bién nhat
hién nay. Dit li€u trong MongoDB dugc luu trir dudi dang cac tai liéu (document)
voi cau tric BSON — mot dang nhi phan m& rong tir JSON, cho phép hé théng
dé dang thao tac véi dit lidu c6 cAu trac khong déng nhat. Mi tai liéu 1a mot thuc

thé doc 1ap, chira day du thong tin va c6 thé truy xuat nhanh chong thong qua chi

. mongo

Hinh 11 Tong quan vé MongoDB
- Uu diém ctia MongoDB trong luu trit trang phuc va ngudi ding: trong bdi canh
phat trién tng dung Personal Stylist, viéc quan 1y thong tin trang phuc, ngudi
dung, lich st phdi d0, anh chup, va thudc tinh thoi tiét doi hoi mot hé thdng co
so dir lidu linh hoat, mo rong dé dang va co kha ning truy van hiéu qua.
MongoDB dép tng tt cac yéu cau d6 nho nhitng uu diém ndi bat sau:
«  Luu trir dir liéu khong rang budc schema: Mdi ngudi ding c6 thé c6 mot
ti 6 v6i cu trac khac nhau, cac anh trang phuc c6 thé chua siéu dit liu
nhu mau séic, kiéu dang, chét liéu,... Dir liéu khong dong nhat nay duoc

MongoDB xtr Iy murot ma ma khong can thiét ké cau triic bang cting nhic.
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1.6.

« Truy van linh hoat va hiéu suat cao: Vi kha ning lap chi muyc trén nhiéu
thudc tinh, hé théng c6 thé nhanh chéng truy van trang phuc phu hop theo
mula, mau sic, hoan canh sir dung hay lich st phdi d6.

« D@ dang mé rong: Khi sé lugng nguoi dung ting 1én, MongoDB h tro
mé rdng ngang thong qua sharding, giup g dung van giit dugc hiéu ning
6n dinh.

« Luu trit anh va file dung luong 16n: MongoDB c6 thé két hop voi GridFS
dé luu trit anh trang phuc, tao diéu kién trién khai chuc nang nhan dién va
hién thi anh tir td d6 ngudi ding.

« Tich hop thuan tién v6i NodelS: MongoDB hoat dong tét cling véi
ExpressJS va Mongoose, cho phép backend dé dang 4nh xa dit liéu tir ing
dung vao co sé dit liéu ma khong can tha cong chuyén d6i dinh dang.

Tuy nhién, MongoDB ciing ton tai mot s6 han ché nhu khong ho trg truc tiép cac
phép Join nhu co s& dir liéu quan h¢, hoac c6 gidi han kich thudc tai liéu (16MB),
doi hoi thiét ké dir lidu hop 1y dé tranh du thira hodc sai l1éch trong luu trir. Du
vay, vdi tinh chét linh hoat va dinh hudong document, MongoDB 1a lya chon tbi
uu cho ing dung Personal Stylist — no1 ma dir liéu nguoi dung va trang phuc luon
thay d6i va da dang.

Firebase va irng dung trong luu trir da phwong ti€én

1.6.1. Firebase Cloud Storage

Firebase Cloud Storage 1a mot dich vu luu trit dir liéu dang dbi twong do Google
cung cip, nam trong hé sinh thai Firebase — nén tang phat trién ing dung toan
dién hd tro backend, authentication, analytics, va nhiéu dich vu khéac. Cloud
Storage dugc thiét ké dé luu trit cac tap tin dung lwong 16n nhu hinh anh, video,
am thanh va tai liéu, véi kha ndng bao mat, mé rong va truy cap tdc do cao.
Firebase Cloud Storage cho phép tich hop truc tiép vdi cac tng dung Android,
10S hoac Web thong qua SDK. Dt li€u dugc luu trir dudi dang "bucket" trén ha
tang Google Cloud Platform, ¢am bao do tin cdy cao, ddng thoi hd trg phan quyén

chi tiét cho timg nhom nguoi ding dua trén Firebase Authentication.
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’g Storage

Hinh 12 Firebase Cloud Storage

- Mot sb tinh ning chinh cta Firebase Cloud Storage:
«  Luu trit file khong gidi han kich thude (t6i da dén 5TB mdi tép).
«  Truy xuat dir liéu theo URL c6 kiém soét truy cdp, dam bao an toan.
« Ty dong diéu chinh hiéu ning truy xuat theo luu lwong ngudi dung, dam
bao kha nang mé rong.
« Hb trg SDK da nén tang (Web, Android, i0S) v6i quy trinh upload va
download dé tich hop.
1.6.2. Ung dung quan ly anh trang phuc va dong bd da nén ting
- Trong (mg dung Personal Stylist, hinh anh dong vai trd then chdt trong viéc luu
trit va hién thi thong tin trang phuc, ta d6 c4 nhan, anh goi ¥ phéi do, va anh nén
phuc vu cho cac tac vu xtr Iy anh (nhu tach nén, nhan dién kiéu dang). Do dé,
viéc chon giai phap luu trit anh hiéu qua 1a yéu t6 thiét yéu dé tdi vu trai nghiém
nguoi dung.
- Firebase Cloud Storage duoc lya chon nho nhiing 1oi thé sau:
+ Dong bo héa tic thoi anh gitra cac thiét bi: nguoi dung c6 thé tai anh tir
dién thoai Android va xem lai tirc thi tir thiét bi iOS hodc Web.
+ Ho tro tao URL cong khai hodc co token xac thuc, phu hop véi viée hién

thi anh trong ng dung hodc xir 1y bang Al phia server.
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- Vidy, khi nguoi dung thém mot chiéc 40 m&i vao ti dd, anh chup s€ dugc upload
1én Firebase Storage. Anh nay sau dé s& dugc lién két voi metadata trong

MongoDB (chtra thong tin m6 ta nhu mau sdc, loai trang phuc, mua str dung), va

c6 thé duoc sir dung cho cac tinh ning nhu:
 Goi y phdi dd tir anh
« Hién thi anh dai dién cua tung item
« Truy van ti d6 theo hinh anh

- Nho Firebase Storage, tmg dung dat duoc do 6n dinh cao trong truy xuat anh,
déng thoi van dam bao bao mat va kha ning mo rong, dic biét hitu ich khi )
luong nguoi dung hodc anh ting 1én dang ké.

1.7. Tong quan vé Text Embeddings va wing dung trong hé thong dé xuat

trang phuc

- Khai niém vé Text Embeddings: Text Embedding 12 mot k§ thuat chuyén do6i
vian ban thanh cac vector sb (vector khong gian thuc) c¢6 chidu ¢ dinh, sao cho
cac tir, cum tir hodc doan van c6 ngit nghia twong tu s& c6 vector gan nhau trong
khong gian nay. Pay 1a nén tang cua hau hét cac tng dung xir Iy ngdn ngit tu
nhién hién dai, dac biét la trong viéc tim kiém, phan loai, goi y, va hoi thoai.

- Mot ) phwong phap embedding noi bat:

e Word2Vec, GloVe: hoc vector tir theo ngit canh théng ké.

e BERT, Sentence-BERT (SBERT): embedding theo ngir canh sau, cho cé4 cau
hoac doan van.

e OpenAl Embedding API: cung cap embedding manh mg, c6 thé dung dé so
khép ngit nghia, tim kiém twong ty vin ban, v.v.

- Trong tng dung Personal Stylist, text embeddings dugc tmg dung ¢ nhiéu vj tri,
ndi bat nhat 1a:

e Goi y phdi d6 theo ngit canh nguoi dung nhap vao: Khi ngudi dung nhap mot
ciu nhu: "HOom nay troi lanh, t6i di hoc va mudén mic gi don gian", hé thong
sit dung OpenAl Embedding API dé tao vector cho cau hoi. Sau dé, so sanh
vector d6 véi cac vector mo ta item hodc outfit trong tu d6 (dd embedding

trude do), dé tim ra céc trang phuc gan nghia nhat véi yéu cau.
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e Tuong tac chatbot nglr nghia hoa: Cac cau hoi va lich st hdi thoai nguoi dung
duoc anh xa vao vector embedding, gitip chatbot goi y chinh xac hon, duy tri
ngir canh hoi thoai.
1.8. K&ét chwong 1
- Chuong nay di gi6i thidu cac cong nghé nén tang duoc tmg dung trong duy an: tir
Al trong xtr ly anh va chatbot, dén cac cong cu 1ap trinh nhu Kotlin, SwiftUI,
NodeJS, MongoDB va Firebase. Day 13 phan trong yéu gitip hiéu rd cach hé thong
duoc xdy dung va trién khai, tao nén tang viing chic dé phan tich va thiét ké hé

théng & chuong sau.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG

2.1. Phén tich nghiép vu chinh cia nguoi dung
2.1.1. Quan Iy ti do
- Thém, sura, x6a, phan loai trang phuc theo mau sic, loai, mua st dung,...
- Xem danh sach cac item dudi dang lu6i c¢6 anh dai dién (da tach nén).
- Luu tr va phan loai trang phuc theo tung nguoi dung riéng biét.
2.1.2. Tao va luu Outfit
- Tbi uu hoa viéc chon trang phuc hang ngay.
- Quan 1y ti d6 ca nhan mét cach hiéu qua.
- Nhan goiy phéi dd theo thoi tiét, su kién, lich trinh, hodc phong cach ca nhan.
- Tuong tac vdi chatbot thoi trang nhu mot stylist 4o, nhanh chdng va tién loi.
2.1.3. Twong tac chatbot
- Gt cAu héi ty nhién dén chatbot (vi du: “Nay troi lanh, mdc gi voi vay jeans?”).
- Nhan phan hoi thoi trang ngir canh hoa tir GPT-4 thong qua API OpenAlLL
- C6 thé tro chuyén theo chudi hoi thoai, luu ngit canh.
2.1.4. Quan ly tai khoan
- bang ky, dang nhap.
- Quan ly thong tin ca nhan, avatar.

- Pdng bo dit lidu ca nhan qua nhiéu thiét bi (thong qua Firebase va MongoDB).
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2.2. Thiét ké hé thong
2.2.1. So @b nguyén Iy hoat dong

4

Truy cdp (ng dung

Da dang nhap?

Chuia dafig nhap

v
Dang nhap/Dang ky Da dang nhap
» ”
Trang chinh
¥ v v
Quan ly ta do Quan ly outfit Quan ly tai khoan
v : L4 R, v L2 L]

Thém item ma&i Quan ly item Chat v&i Stylist Al Tao outfit mai Quan ly outfit Dang xudt

Nhan gai y Al

Hinh 13 So d@6 nguyén 1y hoat djng
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2.2.2. So d0 ca sir dung (Usecase)
- So dd ca sir dung 13 mot ky thuat dugce dung trong ky thuat phan mém va hé théng
dé ndm bit yéu cau chirc ning cta hé thong.

- Usecase tong quat:

Use case Téng quat

Quan Iy tai khoan

.
<include:-

" <include> _ 3 ha
g ang nha
User 9 e

.
<include>

\
<include=
\

Quan Iy td g6

Y
<include:>

Tro chuyén Chatbot

Hinh 14 So d6 Usecase tong qudt
Bang 2 Pic ta Usecase tong quat

Ma Use Case UC-01

Tén Use Case Téng quat hé thong

Téc nhan Nguoi dung

Mo ta Cho phép nguodi dung trai nghiém toan bo chirc nang

chinh ctia hé thong tir quan 1y trang phuc, phdi do, tu

van Al, d&én quan 1y thong tin c4 nhan

Diéu kién tién quyét Nguoi dung da cai dat img dung trén thiét bi Android
hoac 10S.
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Ludng chinh

1. Truy cap ung dung
2. Pbang ky/bBang nhap
3. St dung céc chirc nang chinh (UC02 — UCO05)

Két qua mong mudn

Nguoi dung quan 1y tu dd va duoc tu van phdi d6 ca

nhan hoa hi¢u qua.

- Usecase Quan ly tu do:

Use case Quan ly tu dé

User

Xem/Stra/Xoa
trang phuc

Thém trang phuc

Xem trang phuc goi ¥

<include>

Dang nhép

<include>

\
<include>

.
<include>

Hinh 15 So' d6 Usecase Quan Iy tu do

Bang 3 Pic ta Usecase quan 1y tu dd
Ma Use Case UC-02
Tén Use Case Quan 1y ti do
Tac nhan Nguoi dung
Mo ta Nguoi dung chup hodc tai anh trang phuc > Hé thong

sir dung cong nghé tach nén va Al (Gemini) dé sinh
metadata tu dong > Sau do6, item duogc luu va hién thi

> Nguoi ding co thé loc item
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Diéu kién tién quyét

Nguo1 dung da dang nhap

Ludng chinh

1. Nguoi dung chon thém item

2. Tai anh 1én

3. Hé thong tach nén, sinh metadata

4. Luu item vao MongoDB va Firebase

5. Hién thi trong tu dd

Ludng phu

Néu Al khong thé sinh metadata — cho phép nhap

thu cong

Két qua mong muon

Trang phuc dugc luu trit, phan loai va hién thi o

rang trong tu do ca nhan.

- Usecase Quan ly tai khoan:

Use case Quan ly tai khoan

User

¥em trang phuc goi ¥

Cdp nhat thang tin

o
<include=

Pang nhap

<include=

Bong bé diF liéu

\
<include=
v

”
<include=

Hinh 16 So d6 Usecase Quan Iy tai khodn
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Béang 4 Dac ta Usecase quan 1y tai khoan

Ma Use Case UC-03

Tén Use Case Quan ly tai khoan

Tac nhan Nguoi dung

Mo ta Nguoi ding c6 thé ding ky bang email, dang nhap,

chinh stra avatar va thong tin cd nhan. Dt li€u tai
khoan duogc luu va déng b gilra cac thiét bi nho

Firebase Authentication va MongoDB.

Piéu kién tién quyét

Nguoi dung chua c6 tai khoan (dang ky) hodc da co
(dang nhap).

Luong chinh

1. Bang ky/bBang nhap
2. Truy cap muc “Tai khoan”

3. Cap nhat thong tin

Két qua mong muon

Tai khoan ngudi dung duoc thiét 1ap va c4 nhan hoa

theo nhu cau.
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- Usecase Tao Outfit

Use case Tao outfit

User

Tao OOTD

Tao Packing

Tao idea

~
<include>

Bang nhap

<include>

<include>
f

E
<include=

Hinh 17 So' d6 Usecase Tao Outfit
Bang 5 Dac ta Usecase Tao va luu Outfit

Ma Use Case

UC-04

Tén Use Case

Tao va luu Outfit

Tac nhan

Nguoi dung

Mo ta

Nguoi dung duyét ta dd, chon cac item mong mudn
dé phdi thanh mot outfit va luu lai outfit 6. Ngoai

ra, hé théng c6 thé go1 y outfit tir Al dya trén thoi tiét

Diéu kién tién quyét

Nguoi ding cé it nhét 1 item trong tii db.

Ludng chinh 1. M¢ trinh tao outfit
2. Chon item
3. Luu outfit vao hé thong
Ludng phu Nhan goi y outfit tir AI néu khong muén chon thi

cong

Két qua mong mudn

Outfit moi dugce tao va luu dé st dung vé sau.
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- User Tro chuyén Chatbot:

Use case Tro chuyén Chatbot

User

Tao goi v trang phuc

‘
<include:

Dang nhap

<include>

\
<includes>
v

-
<include=

Xem/SiraXoa
doan chat

Hinh 18 So d6 Usecase Tro chuyén Chatbot
Bang 6 Pac ta Usecase Tuong tac véi Chatbot

Ma Use Case

UC-05

Tén Use Case

Tuong tac voi Chatbot

Tac nhan

Nguoi dung

Mo ta

Nguoi dung dit cau hoi ty nhién vé phdi do. Hé
thong giri truy van dén API GPT-4 vé&i prompt thoi
trang. Dir liéu thoi tiét va lich trinh duoc dinh kém
dé ca nhan hoa phan hoi. Chatbot co thé nhé hoi

thoai va phan héi lién tuc nhiéu luot.

Diéu kién tién quyét

Nguoi dung d3 ding nhap va co két nbi internet.

Luong chinh

1. Gtri cau hoi nhu “Troi mua méc gi véi vay trang?”
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2. Backend xtr 1y, goi GPT-4 API
3. GPT tra 1oi phdi d6

4. Hién thi tra 16i cho ngudi ding

Két qua mong mudn Nguoi dung nhan dugc 101 khuyén phdi dd hop 1y

theo thoi tiét/sy kién/phong cach.

2.2.3. So dd hoat dong
- So d6 hoat dong chuc nang Pang ky

Nguwéi dang Hé thong

®
|

Bang ky

h 4

Hién thi Form Bang kj

Nhap email, password

F

Hién thi Email 43 tdn tai

dung
¥
Continue Kiém 1ra >
email co ton tai =
sai
v
Hién thi

Pang ky thanh cdng

-
.1

Hinh 19 So d6 déng chirc ndng Pdang ky
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- So d6 hoat dong chuc nang Pang nhap

MNguwdi ding

Hé thong

®
!

Péng ky

h 4

Hién thi Form Dang ky

Nhap email, password [

Y

Kiém tra

Hién thi Email d3 t6n tai

ding

O email co ton tai

L J

sai

Hién thi
Bang ky thanh cong

o
]

Hinh 20 So' d6 hoat déng chirc ning Bang nhdp
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- So dd hoat dong chic niang trd chuyén voi chatbot

Nguwéi diung

Hé thong

®
!

Nhép ndi dung

G

Sai
Kiém tra token

A

Hién thi phan hoi

Lwru lai lich str hoi thoai

A 4

Tao prompt

h 4

GUi OpenAl va
nhan ket qua

A 4

Hién thi 16i

Nhan phan hoi

Tra vé I6i

A

Hinh 21 So d6 hoat déng chire ning Twong tdc véi Chatbot

Sinh vién thuc hién: Tran Vin Son

Huéng dan: TS. Ding Thién Binh

31
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2.2.4. So do tudn ty
- So d6 tuan tu chirc nang Xwr ly anh

Firebase Storage Google Gemini APT

Client App Express APT Server TtemUploadController kg

s Process Image: Background Removal + Gemini AT Analysis

POST /api/item-uploads/process-image

FormData: image file

pracessImageOnly()

removeBackground(reg file buffer)

|EEERE e et N P LR

createTempFile() — pmﬁswmxmgyo — optimize()

saveImage(processedImageBuffer)

uploadBuf fer(buffer. options)

downloadURL

imageUrl

analyzeTtemImage(processedImageBuffer)

generateContent([prompt. imagePart])

structuredMetadata

Success response

200 OK vsi imageUrl + aiMetadata

Hinh 22 So' d6 tudan tw chikc nang Xir 1y anh

- So dd tuan ty chirc ning Goi y trang phuc

User RecommendationController ContextService RecommendationEngine OutfitDB
POST /api/recemmendations/ai-suggest
5
getUserCurrentContext(userld)
L
context (weather, location, occasion)
<
generateRecommendations(userId, context)
>
fetchUserQutfits(userId)
list of outfits
<
filter by weather, season, oceasion
apply style rules + user preferences
top N recommended outfits
<
response (list of outfit suggestions)
<
User RecommendationController ContextService RecommendationEngine OutfitDB

Hinh 23 So' d6 tuan tw chire ndng Goi y trang phuc
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2.3.

Thiét ké CSDL
2.3.1. M hinh thyc thé ERD

Category B User StyleProfile
PK _id: Objectid P:'“ & Onjocti PK _id: Objectid
i
name: String (UK) - ;mm:cmmm FK userld: Objectid
type Sting name. :3m||gJ bodyType: String
subCategories: Aray categorized by_ 1 St favoriteColors: Array
isActive: Boolean :;."g“s“" " stylePreferences: Array
b “; s;‘,:‘q measurements: Object
--------------- rand: String
season: String
chuded MNotification
" " PK _id: Objectid
:Kwr & Objectia FK  userld: Objectid
i
P type: String
name: String S =,
el Slﬂngsmtunn message: String
y nassi:v msm 1sRead: Boolean
provider: String
avatar: String
crestes roles: Array {———authenticate:
preferences: Object
g KeyTokes
PK _id: Objectid P:y ud gbec“d
i
FK ownerid: Objectid _id: Obj
name: String FK user Objectid
ftems: Amay[Objectid] plans refreshToken: String
season: sting device: Object
occasion: String securtylncidents: Array
wearCount: Number scheduled in L_receive
Schedule
PK _id: Objectid
FK  ownerld Objectid Chat
FK  outfitid: Objectid PK _id: Objectid
date: Date FK  userid: Objectid
eventName: String messages: Array
status: String context: String
Recommendation metadata: Object
[PK _id: Objectid
FK userld: Objectid
type: String
status: String

recommendedOutits: Array
suggestediter

ms: Armay

Hinh 24 M6 hinh thuc thé ERD

2.3.2. M6 hinh quan hé

_id 2 Objectld —o-
name String
email 4
password string
provider g
avatar 3
roles Array
preferences Object

metadata

— de

Objectid

ownerld

name

category
color

brand

season

wearCount

Mumber

Recommendation
_id & Objectld

userld

type Strin
status

recommendedQutfits

suggesteditemns

_id & Objectid
user
refreshToken

device

securityincidents

dde

= ownerld
name
items
season
occasion
wearCount

isShared

_id 2
- ownerld
outfitld
date
eventName

status

Objectid

Objectld

Objectid

Hinh 25 Mo hinh quan hé

_id & Objectid
< userld o]

bodyType String

favoriteColors Arra

stylePreferences Ar

measurements

type

subCategories

isActive

Sinh vién thuc hién:
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- Pé thuan tién cho qua trinh lap trinh, cic bang s& duoc chuyén doi tén va cac
truong sang tiéng anh.

2.4. Két chwong 2

Chuong 2 di cung cip mdt cach tiép can toan dién trong viéc phan tich nghiép
vu va thiét ké hé théng cho duy 4n. Céc so dd ca st dung, va so dd tuan ty khong chi
gitip 1am 13 céc chirc ning ciia hé théng ma con dam bao rang cac quy trinh nghiép
vu. Bén canh d0, thiét ké co so dit lidu voi cac bang quan hé va mo hinh chuyén dbi
tir thuc thé d3 tao ra mot ciu trac dit liéu logic, phu hop véi cac yéu cau luu trit va
xur 1y thong tin. Nhitng nén tang thiét ké nay 1a tién dé quan trong dé trién khai hé

thdng thyc té, dam bao chinh xéc, 6n dinh va kha niang mé rong trong tuong lai.
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3.1.

3.2
3.2.1. Giao dié¢n chirc ndng Android
Man hinh Welcome

CHUONG 3: TRIEN KHAI VA DPANH GIA

Moi trwong va cong cu 1ap trinh

Backend: NodeJS str dung framework ExpressJS dé tao cac RESTFull APL.

dai, d& tuy bién.

trir linh hoat cac thong tin nhu trang phuc, hinh anh, thugc tinh...

Cong cu hd trg: Android Studio, Xcode, Cursor, Github.

chatbot goi y phdi d6 dua theo thoi tiét, lich sir, bdi canh st dung.

M0 ta chirc ning két qua da dat dwoc

Welcome,
Personal Stylist

.‘ Continue with Apple

G Continue with Google

Continue with Facebook

Continue with Email

Don't have an account? Sign up

Hinh 26 Man hinh Welcome (Android)

Frontend Android: Str dung Kotlin két hop XML dé xay dung giao dién hién

Frontend i0S: St dung SwiftUI giup khai thac t6i da kha nang native Ul trén

Co s¢ dit liéu: MongoDB — co s¢ dir 1iéu NoSQL, Firebase phu hop cho luu

Al & Chatbot: M6 hinh Al xr 1y anh (tach nén, nhan dién loai trang phuc) va

Sinh vién thuc hién: Tran Vin Son

Huéng dan: TS. Ding Thién Binh
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- Man hinh Ping nhap

Login

Please input your email address and password to
continue

CONTINUE

Hinh 27 Man hinh Pang nhdp (Android)
- Man hinh PBang ky

Enter your Enter your
email Address | password

flassliioiiyoiijenailauiliessliolcuning s Use & or more characters with a mix of letters,

numbers & special characters

lamnhu (1]

Please enter a valid emall address

CONTINUE CONTINUE

Hinh 28 Man hinh Pang ky — 1 (Android)

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh
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Confirm your | Enter your
password birthday

Re-typing your password again to confirm Your birthday won't be visible to others

January 08, 2000

January 08

Hinh 29 Man hinh PBang ky — 2 (Android)

- Man hinh chinh

Da Nang, Vietnam

Today, Apr3 Aprd

28/27°C 32/23°C

Closet Outit

» M

All clothes Create a closet

Hinh 30 Man hinh chinh (Android)

Choose your
gender

Your gender won't be visible to others

Male Female

Non-binary Not To Say

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh 37
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- Man hinh Quan ly ta d6

All clothes

All T-Skirts

T-Shirts

Black T-Shirt Gray T-Shirt

Sweaters

Orange Cardigan Colorful Sweate

Hoodie

Hinh 31 Man hinh Ti dé (Android)
- Man hinh Thém item mé&i

650@ O M

Photo Gallery

Camera

Cancel

Hinh 32 Man hinh Thém item moi — 1 (Android)

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh
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Add %

Hinh 33 Man hinh them item moi — 2 (Android)
- Man hinh Chi tiét item

Clothes Details

Outfit

Hinh 34 Man hinh Chi tiét item (Android)

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh
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- Man hinh Tao Outfit

T-Skirts Sweatt

Hinh 35 Man hinh tao Outfit (Android)
- Man hinh Chatbot

Message

toi muon di choi o trung tam thuong mai

Téi mudn outfit di choi & quan cafe

Toi muon outfit di choi

Tdi ¢an tu van outfit cho budi hen ho téi nay

N

toi muon di choi trung tam

thuong mai x

Hinh 36 Chatbot - 1(Android)

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh
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Chat :

toi muon di choi trung tam thuong mai xong di
cafe

Tuyét vai! Bi chai trung tam thuong mai rdi di cafe
1a mét Iya chon rat phd bién. DE toi goi y mot vai
outfit pht hgp nhé:

**Phong céch thoai mai, ndng dong:**

* kA ook

* Ao thun basic (tring, den, xdm, be) két hgp
vdi quén jeans hodc chan vay jeans.

* Ao croptop hodc 4o kiéu dang 6m nhe nhang
v6i quan 8ng réng hodc quan baggy.

* Ao so'mi overdazed khoac ngoai do thun hodc
40 hai day.
* Quan/Vay:**

* Quan jeans (skinny, 8ng ding, dng loe,
boyfriend jeans).

* Quan short jeans hodc quan short kaki.

* Chan vay chir A, chan vy midi hodc chan vay
tennis.
* **Giay:iz*

* Sneakers (trdng, den, mau sac ndi bat).

* Sandal d€ bét hoac sandal platform.

* Giay bip bé.
* **phy kién:+*

* Tui tote, tai deo chéo nho hodc balo mini.

* M luGi trai hodc ma bucket.

* Kinh ram.

* Trang stc don gidn nhu vdng c8, vong tay.

**Phong cach nir tinh, thanh lich:**

* o

Hinh 37 Chatbot - 2 (Android)
- Man hinh Ggi y trang phuc

Suggestion

Just right for the weather <

i,

Today's Recommendations <

Hinh 38 Recommendation (Android)
- Man hinh Feed (Hudng phat trién)
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Feed

=% , SonTran

Hinh 39 Feed (Android)

- Man hinh Profile (Huéng phat trién)

WISHLIST

Hinh 40 Profile (Android)

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh
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3.2.2. Giao dién chirc ndng 10S

Man hinh Welcome

Welcome,
Personal Stylist

;

. Cantinue with Apple

s Continue with Google

o Continue with Facebook

(=4 Continue with Email

ve an account? Sign up

Hinh 41 Man hinh Welcome (10S)
Man hinh Pang nhap

Login

Please input your email address and password
to continue

Hinh 42 Man hinh Dang nhdp (10S)

Sinh vién thuc hién: Tran Vin Son
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- Man hinh Pang ky

Iinter your name kinter your
Please input your name to continue email AddreSS

Please input your email address to continue

adsga‘

Hinh 43 Man hinh Pang ky — 1 (10S)

< <
Enter your Confirm your
password password
Use 8 or more characters with a mix of letters, Retyping your password again to confirm

numbers & special characters

Hinh 44 Man hinh Dang ky — 2 (10S)
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- Man hinh chinh

AP L)
Personal Stylist Q
Closet Outlit Packing
+ +
v 1

a8
Create new outfit My outfits
g Browse Outfits 5

See all your saved autfits

Filter Qutfits
—
= Find outfits by category, season, >
or oecasion
@

Home

Hinh 45 Man hinh chinh (10S)
- Man hinh Quan ly ta d6

< All clothes 2 +

All T-Shirts Sweaters Hoodie

Hinh 46 Man hinh Tii d6 (10S)

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh
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- Man hinh Thém item méi

X Add Item v X Add Item v
orr-wnite
Material
Type: wool blend
Texture: felted
Thickne mediurn
QOccasion
casual
Name Season
fall
Brand
% Al Analysis
the k >
Notes
Category Subcategory
outerwear varsity jacket

Style

casnal

Hinh 47 Man hinh Thém item maoi (10S)
- Man hinh Chi tiét item

Close Item Details

Ao khoac varsity mau kem véi cac chi tiét trang
tri va hinh théu mau xanh nhat, mang phong
céach tré trung, nang dong.

Category: Jacket

Sub Category: varsity jacket
Material: wool blend, leather
Occasion: Everyday

Color: cream, light blue
Pattern: solid

Style: casual

Seasons: all

Hinh 48 Man hinh Chi tiét item (I0S)

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh
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- Man hinh Tao Outfit

Cancel Select Items Cancel Select Items Next Back Compose Outfit Next
Create New Outfit Create New Outfit 2 Arrange Your Outfit T
Select items to include in your outfit Select items to include in your outfit lectes ) te ¢ ) =

4" Tops Il Bottoms /. Dresses T Tops I Bottoms £\ Dresses

ﬁ &?3 t Reset Center All

Hinh 49 Man hinh tao Outfit - 1 (10S)

Back Outfit Details Back Outfit Details

. . “E. vacation
Basic Information

Outfit Name * Season *
Daily sfgdfgf f soring Sum- Win-
mer ter
Category & Occasion Occasion *
Category *

* Daily A Work

‘]'r Casual ,ﬂ Formal
}Q; P m
- oot
*, Workout 3¢ Travel

# Business ¥’ Date
12 Wedding <’ Meeting
“E. Vacation
Style & Colors
Season *
Style Types

B Sori Sum- ' Eall Win-
rim a
pring e . o Minimal Vintage Streetwear Preppy Boho

" Classic Trend: Sport:
Occasion * v perty

Colors Auto-detect

e Beige Black Blue Brown Gray Green Maroon Navy Or:
L5 Party

Additional Information

2, Worqui ¢ Trowe Togs

* Daily M Work

Hinh 50 Man hinh tao Outfit — 2 (10S)
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- Man hinh Chatbot

IS

Welcome to Al
Style Consultant

)
1

Ask me anything about fashion, outfit
coordination, or style advice!

Try asking

Outfit for a date Work attire

Color matching Seasonal style

@

o

Al Chat

Hinh 51 Chatbot - 1 (10S)
v (P -~-

Toi can tu van outfit cho budi hen

ho téi nay

Tuyét v&i! Dé tdi co thé duara
18i khuyén phi hgp nhat, ban
6 thé cho t6i biét thém mat
vai théng tin dudc khong?

* **Dia diém hen ho clia ban
& dau?** (Vi du: nha hang sang
trong, quan bar am cling, rap
chiéu phim, di dao phd,...)

* **Thgi tiét hm nay thé nao?
** (Vi du: mat mé, se lanh, am
ap,...)

* **Phong cach thdi trang ban
thudng mac la gi?** (Vi du: nir
tinh, thanh lich, nang déng, ca
tinh,...)

* **Ban mudn tao &n tugng
nhu thé n&o trong budi hen ho
nay?** (Vi du: quyén r, diu
dang, thong minh,...)

Trong lic chd dgi thong tin tir

[AORREPS ISP I NP IS Y

o

o

Al Chat

Hinh 52 Chatbot - 2 (10S)
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- Man hinh Goi y trang phuc

> tuuay 5 weawe [EFIRTIVIN

u

Al Suggestion

Based on today's weather and your

<. 1. °

Pch()nal btyl]st Q style preferences, casual outfits
with breathable fabrics would be
perfect!

Closet Outlit Recommendation

Perfect for Today's Weather
Get outfit Based on current weather conditions

28°C suggestions

Ho Chi Minh City ° 82% match ‘

& Today's Weather 3 Work T} Casu | '

Al Suggestion

Based on today's weather and your .
style preferences, casual outfits

with breathable fabrics would be

perfect!
Outfit Suggestion Outfit Sugges
«n
Perfect for Today's Weather mét vé
5ng kk

Based on current weather conditions

Work & Professional

82% match

S c Perfect for office and business meetings
' 79% match

() ()
Home

Home

=R

Hinh 53 Recommendation (10S)

3.2.3. Quan ly dir liéu trén MongoDB
- Quan ly nguoi dung

v ¢ Data Services Charts

| + Create Database

psn_dev
ApiKeys
KeyTokens
SystemKeys
Users
chats
items
keytokens
outfits
recommendations
refreshTokens
stylerules
systemkeys
users

userstyleprofiles

psn_dev.users

STCRAGE SIZE: 36KB  LOGI

ATASIZE: 94KB  TOTALDOCUMENTS: 15  INDEXES TOTAL SIZE: TI6KB
Find Indexes Schema Anti-Patterns Aggregation Search Indexes

Generate queries from natural language in Compass®

Filter@ Type a query: { field

8Yh, L3Cy FUKBMTY . bTYKT2/qxrr7vsbAiImIKLHRF tZoPdO"
provide
avatar : ""
roles : Array (1)
isVerified : true
preferences : Object
passwordResetAttempts : o
failedLoginAttempts : ©
accountLocked : false
createdAt :
updatedAt :
Vi e

lastLogin :

Hinh 54 Quan Iy nguoi dung

[ INSERT DOCUMENT

value' Reset IV Options »
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- Quan ly trang phuc

Data Services Charts

+ Create Database |

psn_dev.items
Q Search Namespaces | STORAGE SIZE: 396KB  LOGICAL DATA SIZE: 502.38KB  TOTAL DOCUMENTS: 42 INDEXES TOTAL SIZE: 624KB
Find Indexes Schema Anti-Patterns Aggregation Search Indexes
psn_dev
Generate queries from natural language in Compass&
ApiKeys
KeyTokens Filter® ype a query: { fie 'value’
SystemKeys
Users 1-20 OF MANY
chats
» ] _id: ObjectId('684851d6d60400529f4fble6")
items name : "Hi hi"
description : "TUi xach tay nho mau ndu véi hoa tidt logo Louis Vuitton. Tai cé quai ."
keytokens ownerId : ObjectTd('s84ecedbef632falsbbcld7")
N category : "top"
outfits subCategory : "handbag"
i color : "brown"
recommendations pattern : "solid"
material : "leather"
refreshTokens séason’s: YALEN
terul » occasion : Array (1)
stylerules » style: Array (1)
s » attributes : Array (empty)
Systemkeys * purchaselnfo : Object
» tags : A t
Ssans ags : Array (empty)

userstyleprofiles

< PREVIOUS 1-20 of many results

Hinh 55 Quan ly trang phuc

- Quan ly Outfit

: Data Services Charts

+ Create Database .
- e base | psn_dev.outfits
Q Search Namespace ‘ STORAGE SIZE: 36KB  LOGICAL DATASIZE: 10.89KB  TOTALDOCUMENTS: 13 INDEXES TOTAL SIZE: 612KB
Find Indexes Schema Anti-Patterns Aggregation Search Indexes
psn_dev
Generate queries from natural language in Compass®
ApiKeys
KeyTokens Filter @ ype a query: [ field: 'value'
SystemKeys
Users 1-130F13
chats —
» _id: ObjectTd('68485b33eef12017cIecaf18")
items name : "string
description :
keytokens ownerId : Obje
» items : Array (2)
outfits season : "all"

weather : Array (1)
styleTypes : Array (empty)
tags : Array (empty)
inCloset : true
wearCount : 0

recommendations

refreshTokens

stylerules lastWorn : null
imageUrl : "https a?wrPt‘a<a<.in['_F.nnnr‘_!ﬂapiﬁ,"nr\f‘.r shatsappclone-8dasa. appspo..”
systemkeys = ¥ S
isFavorite : false
» meta : Object
users

isShared : false

shareSettings : Object

wearHistory : Array (empty)

images : Array (empty)

createdAt : 2025-06-10T16:20:03.449+00:00

userstyleprofiles

Hinh 56 Quan ly outfit

| INSERT DOCUMENT |

Roset NIV  Options »

| INSERT DOCUMENT

Reset Apply Options »
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- Quanly Goiy

v 3 Data Services Charts
+ Create Database | .
) psn_dev.recommendations
Q rch No STORAGE SIZE: 260KB  LOGICAL DATASIZE: 192.6KB  TOTAL DOCUMENTS: 2 INDEXES TOTAL SIZE: 144KB
Find Indexes Schema Anti-Patterns Aggregation Search Indexes
psn_dev
Generate queries from natural language in Compass®
ApiKeys
KeyTokens Filter @ Type a query: { field: 'value’
SystemKeys
Users 1-20 OF MANY
chats —
_* | _id: objectId Seb3ebadadofe7cfae’)
items userId : ObjectId('684ece0beff632falshbe1at")
type : "ai_suggestion"
keytokens » context : Object
status : "completed"
outfits » recommendedOutfits : Array (1)
z » suggestedItems : Array (2)
recommendations embedText : "Outfit ndy mang dam phong cich nang déng, tré trung, rat phi hp cho n."
» embedding : Array (1024)
refreshTokens createdAt : 2025-06-11T08:25:02.982+
_v: @
stylerules imageUrl : "https://firebasestorage.googleapis.com/ sappclone-8das4. appspo..”
systemkeys
users
userstyleprofiles
< | PREVIOUS 1-20 of many results
Hinh 57 Quan ly goi y
Quan 1y chat
: Data Services Charts

+ Create Database |

rch Names

‘ STORAGE SIZE: 68KB

psn_dev.chats

LOGICAL DATA SIZE: 4749KB  TOTAL DOCUMENTS: 25 INDEXES TOTAL SIZE: 144KB

Find Indexes Schema Anti-Patterns Aggregation Search Indexes
psn_dev
Generate queries from natural language in Compass®
ApiKeys
KeyTokens Filter @ Type a query: { field Tlu
SystemKeys
Users _id: ObjectId
userId : ObjectTd( 82e0894daa62841e26ef77b')
chats » messages : Array (1)
context : "fashion-s
items » metadata : Object
createdAt : 2025-06 160
keytokens updatedAt : 5-06- 0:00
<AV
outfits
recommendations
» .id: Objectld('68467808f2e099a8d9c2aTa4')
refreshTokens userId : ObjectTd('682e0894d3a69841e26ef77h')
| I » messages : Array (1)
stylerules context : "fashion-styling"
fa » metadata : Object
DS createdAt : 20.
updatedAt : 20,
users

userstyleprofiles

< | PREVIOUS

1-20 of many results

Hinh 58 Quan Iy chat

| INSERT DOCUMENT |

Reset Apply Options »

.“
NEXT .
’0 ‘
[ INSERT DOCUMENT |
Reset | NIVl Options »
¢

= |

Sinh vién thuc hién: Trin Van Son

Huéng dan: TS. Pang Thién Binh 51
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- Quan ly Key cta hé thong
Data Services Charts :, P A

+ Create Database

psn_dev.SystemKeys
Q TORAGE SIZE: 36KB LOGICAL DATA SIZE: 2.32KB TOTAL DOCUMENTS: 2 INDEXES TCTAL SIZL: 72KB
g Find Indexe Schema Anti-Patterns Aggregatior Search Indexes
psn_dev
Generate queries frem natural language in Compass® INSERT DOCUMENT

ApiKeys

KeyTokens Fitter® e a ) t 2
SystemKeys
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3.2.4. Quan 1y hinh anh trén Firebase Cloud Storage

- Quan ly hinh anh trang phuyc sau khi tich nén

L ¥ Firebase WhatsappClone v Storage whatsappclone-8da54.appspot.com

2 Uploadfile [R)

[ 009efa78-df11-4d58-a653-14ef6c132dch.png
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- Quan ly outfit

Firebase WhatsappClone v  Storage whatsappclone-8daS4.appspot.com

(& 14c5b5de-8022-4033-9dca-bfb40bebbac0.png
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Hinh 61 Quan Iy hinh anh outfit
3.3. Danh gia két qua
- Hoan thién co ban ting dung
- Giao dién dugc thiét ké gan giéng voi Figma
- Tich hop thanh cong Al xt 1y anh (tach nén), sinh metadata (Gemini) va chatbot
thoi trang (OpenAl GPT-4).
- Backend van hanh 6n dinh v6i kién trac RESTful, MongoDB va Firebase.

3.4. K&ét chuong 3
- Trong chuong 3, qua trinh xay dung va hién thuc hoa hé théng di dugc trinh bay

chi ti€t, tr mo1 truong va cong cu 1ap trinh cho dén cac giao dién va chic nang

chinh.
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KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc

Trong qué trinh nghién ctru tim hiéu kién thirc, 1y thuyét va trién khai tmg dung
d6 an da dat dugc nhirng két qua sau:
- Vémit Iy thuyét:
e Trong qua trinh tim hiéu va thuc thi dy 4n di giup em nim vimng va ap
dung duoc nhiing kién thirc co ban dé xay dung nén mot ing dung
e Biét cac phan tich nghiép vu va hé thong.
- Vé mit ing dung:
« Di xay dung va trién khai thanh cong (mg dung thoi trang. Hoan thién hé
thdng ung dung quan 1y ti d6 c¢6 kha nang quan 1y t d0 va tu van outfit.
o Tich hgp thanh cong tri tu¢ nhan tao vao ting dung
2. Han ché
Ngoai nhimng két qua di dat duoc trong qua trinh thyc hién dé tai. Hé thong con
mot sb han ché nhu:
« Chua tich hop tinh ning “ma-no-canh 40” nhu mé ta trong dé cuong.
« Chua c6 danh gia tir ngudi ding thuc té dé kiém ching trai nghiém.
« Giao dién Android va iOS chua dong nhat
Vi thoi gian ¢6 han, kinh nghiém thuc té chua nhiéu nén viéc phan tich bai toan
vé co ban da thuc hién twong ddi ddy du, tuy nhién chua mé ta day du moi khia canh
clia van de.
3. Huwéng phat trién
- Hoan thién tinh ning: Calendar (OOTD), Feed, b sung cac chirc ning ning cao
nhu tao ma-no-canh o véi thong sb ca nhan hoa
- M6 rdng quy mo: Phat hanh phién ban chinh thure trén App Store va Google Play
- Cai thién hiéu qua van hanh: T6i wu héa thuat toan xtr 1y anh va phan hoi cua
chatbot dé rut ngdn thoi gian xtr Iy. Nang cap hé thdng backend dé dap ung sb
luong 16n nguoi dung dong thoi.

- Nghién ctru va phat trién thém: Ung dung mé hinh hoc sau (deep learning) dé ca
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nhan hoda trai nghiém nguoi dung tdt hon, nhu goi y theo lich su phéi dd, xu
hudng thoi trang theo mua hodc phan tich dit liéu tr mang xa hoi. Bén canh do,
c6 thé két hop Al véi cong nghé AR (Augmented Reality) dé hd trg ngudi dung

thtr 36 40 mot cach truc quan hon.

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh 55



Xay dung vmg dung di ddng "Personal Stylist" dé xudt trang phuc cd nhén

TAI LIEU THAM KHAO

[1] G. Sun and J. Zhang, "Clothing style recognition using deep learning for personalized

fashion recommendation," IEEE Access, vol. 8, pp. 123456-123467, 2020.

[2] X. Liu, Z. Song, and T. Zhang, "A survey on fashion recommendation: Challenges and

techniques," in Proc. IEEE Int. Conf. Big Data, Seattle, WA, USA, Dec. 2018, pp. 2233-2242.

[3] Google. “Jetpack Compose — Modern toolkit for building native UL Android Developers,
2023. [Online]. Available: https://developer.android.com/jetpack/compose

[4] OpenAl, "GPT-4 Technical Report," arXiv preprint arXiv:2303.08774, 2023. [Online].
Available: https://arxiv.org/abs/2303.08774

[5] Y. Kalantidis, M. Kennedy, and L. Li, "Getting the look: Clothing recognition and
segmentation for automatic product tagging," in Proc. IEEE Winter Conf. Appl. Comput. Vis.
(WACV), 2013, pp. 1-8.

[6] N. Liu, "Designing for Fashion UX: Personalization and User Engagement," Interaction
Design Foundation, 2022. [Online]. Available: https://www.interaction-

design.org/literature/topics/fashion-ux

[7] K. Simonyan and A. Zisserman, "Very deep convolutional networks for large-scale image

recognition," arXiv preprint arXiv:1409.1556, 2014.

[8] M. Sandler et al., "MobileNetV2: Inverted residuals and linear bottlenecks," in Proc. IEEE
Conf. Comput. Vis. Pattern Recognit. (CVPR), Salt Lake City, UT, USA, 2018, pp. 4510-4520.

Sinh vién thuc hién: Tran Vin Son Hudng dan: TS. bang Thién Binh 56



Xay dung ung dung di dong "Personal Stylist"” dé xudt trang phuc cd nhan

PHU LUC
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