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Tém tit: Nghién civu ndy gidi thiéu mot quy trinh méi dé tao ra anh thoi trang con nguoi
chdn thiee tir mé ta bang tiéng Viét, bang cdch tich hop dich mdy (MarianMT), xir 1y ngén
ngir tw nhién (PhoBERT) va khung sinh anh hai giai doan ldy cam himg tir Text2Human. Quy
trinh nay tinh chinh mo hinh Stable Diffusion voi LoRA (Low-Rank Adaptation) va phdn tich
GAN diéu kién trén bé dir liéu tuy chinh “FASHION-HITU” bao go”‘m 83 muc thoi trang Viét
Nam voi cac thuoc tinh chi tiet. Sir dung ma hoa Véc-to-Quantized Variational AutoEncoder
(VOVAE) phdn cdp va hon hop chuyén gia (MoE), hé lhéng t6i wu héa hiéu qua tinh todn
dong thoi dat do trung thuc cao trong tdi tao két cau va hinh dang phirc tap, doc ddo. Két
quda thiee nghiém trén DeepFashion-MultiModal va bg div liéu tity chinh cho thdy Khodng
cdch xudt phat Fréchet (FID) dat 23.90 (Parsing) va 25.87 (Pose), véi d¢ chinh xdc dy dodn
thuoc tinh dat 95.88% cho denim va 89.92% cho ke soc, vuot trgi hon cac phwong phap co
s6 nhir HumanGAN. Du gip han ché trong xit Iy pose phirc tap do thiéu dit liéu densepose,
cdc hwéng phat trién twong lai sé tdp trung moé rong b di liéu, cdi thién kiém sodt pose bang
ControlNet, va phat trién iing dung thir @6 do trén nén tang web dé hoé tro nganh thoi trang
Viet Nam.

Tir khéa: mé hinh hinh dnh-ngén ngit, mé ta van ban tiéng Viét, toi wu cd nhdn hod thiét ké
thoi trang, trang phuc doc dao

I. Pit van dé dang va kiém soat cao. Cac mo hinh mang
Trong nhing ndm gin day, tri tué sinh dbi khang (GANs) dat nhiéu thanh
nhan tao (AI) di tao budc tién 1on trong tuu trong tao anh chat luong cao nhung
thiét ké thoi trang, dic biét ¢ kha ning van han ché trong xtr Iy tu thé, hinh dang
sinh danh con ngudi toan than voi do da va két cdu quan 4o, lam giam tinh linh
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hoat (Goodfellow et al., 2014). Do do, can
phat trién hé thong cho phép nguoi dung
tao anh thoi trang tor mo ta van ban, rat
ngan thoi gian tir ¥ tudng dén san pham.

Tuy nhién, hau hét nghién ctru hién
nay tap trung vao tiéng Anh, trong khi hd
trg tiéng Viét con han ché. Pé khic phuc,
nghién ctru dé xuat hé thong tich hop dich
may MarianMT (Junczys-Dowmunt et al.,
2018), két hop ma hoa véc-to lugng tir
hoa phéan cap (VQVAE) (Van Den Oord &
Vinyals, 2017) v6i b0 ma hoéa nhan thic
két cau va bo 1dy mau khuéch tan ding hon
hop chuyén gia (Mixture of Experts - MoE)
(Shazeer et al., 2017). Quy trinh gom hai
giai doan: (1) chuyén mé ta thanh ban do
nhan thé theo dang quan 4o; (2) 1am phong
phu ban dd bang két cdu sinh tir vin ban,
dam bao chan thyc va tiét kiém tai nguyén.

Hé théng gitp vuot rao can ngon
ngit, cho phép tao thiét ké doc ddo phu
hop vin héa Viét Nam, tir truyén thong
dén hién dai, hd tro ung dung nhu sinh
anh con nguoi (Chen et al., 2024; Gafni
et al., 2022). Nghién ctru huéng dén cung
cap giai phap hiéu qua, tiét kiém va sang
tao cho nganh thoi trang Viét Nam, tao
nhiing ¥ tuéng mang tinh ca nhan, doc
d40, mang lai nhitng diém nhan cua cac
bd trang phuc.

IL. Co 6 1y thuyét

2.1. PhoBERT va mé hinh ngon
ngir hudn luyén trude cho tiéng Viét

PhoBERT la md hinh ngon ngir huan
luyén tru6e danh riéng cho tiéng Viét, gdm
hai phién ban base va large, dua trén kién
truic RoBERTa, duoc tdi wu vai tokenizer
am tiét dé phu hop cau trac tir ghép va
ngt canh van hoa Viét Nam (Nguyen &
Nguyen, 2020). Tich hop PhoBERT vao
hé thong xtr Iy van ban cai thién trich xuét
ddc trung ngir nghia tir mo ta tiéng Viét, hd
trg tién xir Iy cau 1énh trude khi dich hoic

sinh anh, nang cao d¢ chinh xac h¢ théng.
PhoBERT tao biéu dién véc-to phong phu,
giit ¥ nghia tinh té trong mo ta thoi trang
phuc tap, dac biét khi két hop véi mo
hinh sinh dnh dya trén van ban (Nguyen
& Nguyen, 2020). Do d6, PhoBERT dong
vai trd quan trong trong tmg dung Al cho
ngdn ngit it tai nguyén, ma tiém ning cho
nghién ctru xur Iy ngdn ngilr ty nhién (NLP)
tiéng Viét.

2.2. Mang Sinh Déi Khing (GAN)
va sinh anh con nguoi

Mang Sinh Pbi Khang (Generative
Adversarial ~ Networks - GAN)
(Goodfellow et al., 2014) la k¥ thuat tién
phong trong sinh anh, sit dung b sinh
(generator) va by phan biét (discriminator)
dé tao anh chat lugng cao tir dit liéu ngau
nhién. Cac bién thé nhu StyleGAN hd tro
chinh stra thugc tinh khuén mat va phong
cach hoa anh. Tuy nhién, khi sinh anh con
nguoi toan than, GAN gdp khé khan véi
tu thé co thé, hinh dang va két chu quén
40, han ché vé da dang va kiém soat chi
tiét. Cac moé hinh GAN déu c6 nhu cau
cai tién bang bo khung hai giai doan dua
trén VQVAE (Van Den Oord & Vinyals,
2017) va khuéch tan, mang lai kiém soat
truc quan tdt hon va giam 16i tai tao chi
tiét thoi trang.

2.3. B khung sinh danh tir van ban
va mé hinh khuéch tin

B§ khung sinh anh con nguoi tu
van ban st dung hai giai doan: (1) chuyén
tu thé con nguoi thanh ban do phan tich
nhén thé dya trén mé ta hinh dang quén
4o, thong qua mod-dun nhung thudc tinh
va Tao ban d6 phan tich nhan thé tir tu
thé (pose-to-parsing); (2) ma hoa két cdu
quan 4o bang VQVAE phan cip (Van
Den Oord & Vinyals, 2017), két hop bd
lay mau transformer dya trén khuéch tan
dé tao anh cudi tir mo ta két ciu. Phuong



phéap nay dam bao tinh chan thyuc, da dang
phong cach, vuot trdi mé hinh khuéch tan
truyén thdng nho ngit canh toan cyc, giam
16i tai tao hoa tiét, chat liéu vai. Su két hop
VQVAE va transformer (Vaswani et al.,
2017) giam chi phi tinh todn, hd trg anh do
phén giai cao, hitu ich cho tmg dung thoi
trang can kiém soét truc quan chat ché. B
khung nay dé tich hop voi ki thuat tinh
chinh, thich tng dit liéu cu thé.

2.4. Hon hop chuyén gia (Mixture
of Experts) va tinh chinh moé hinh

Hon hgp chuyén gia (Mixture of
Experts - MoE) (Shazeer et al., 2017) la
k¥ thuat tinh chinh hi¢u qua, tich hgp vao
bd 1ay mau transformer khuéch tan dé xur
Iy két cdu quan 4o da dang. MoE dinh
tuyén dic trung dén cac dau chuyén gia
dua trén thudc tinh nhu hoa tiét hoa, soc,
giam tham sb can cdp nhat, duy tri hiéu
suat cao. K¥ thuat nay giam chi phi tinh
toan, cai thién chét lugng anh véi két cu
phirc tap, tranh overfitting nho can bang
gita cac chuyén gia. Trong thoi trang,
MoE néng cao tai tao chi tiét doc do, hd
tro tinh chinh nhanh, phu hop Uing dung
thuc t& v6i tai nguyén han ché (Shazeer
et al., 2017). MoE két hop khuéch tan mo
huéng t6i vu héa mod hinh sinh anh dya
trén van ban.

2.5. MarianMT va dich mady

MarianMT 14 hé théng dich may
tuan tu, ho tro cap tiéng Viét-tiéng Anh, st
dung kién trac Transformer dé tao ban dich
chinh xac, tu nhién (Junczys-Dowmunt et
al., 2018). Tich hgp MarianMT vao hé
thong sinh anh gitp vuot rdo can ngdn
ngit, cho phép ngudi dung tiéng Viét tin
dung mo hinh sinh anh huan luyén trén dix
lidu tiéng Anh ma khong can viét cau l1énh
tiéng Anh. MarianMT giit y nghia tinh té
trong mo ta tiéng Viét, nhu chi tiét mau
sdc, kiéu dang thoi trang, nang cao chat
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luong anh dau ra. Két hop v6i PhoBERT
(Nguyen & Nguyen, 2020), MarianMT
tang cudng xur Iy vin ban tiéng Viét trude
khi dich, cai thién két qua da ngon ngir,
1am hé thdng sinh anh dé tiép can hon.
2.6. By diwr liéu DeepFashion-
MultiModal va dir liéu tuy chinh

DeepFashion-MultiModal chua
11.484 anh do phan giai 1024x512, véi
nhan phén tich nhan thé 24 16p, chu thich
hinh dang, két cau quﬁn a0, va densepose,
hd trg hudn luyén mo hinh sinh anh (Jiang
et al., 2022). Bo dir liéu nay da dang vé
tu thé, phong cach, két cau, phu hop kiém
thir hé théng. Tuy nhién, dé ap dung vao
thoi trang Viét Nam, can dit lidu tiy chinh
chira anh thuc té va mo ta tiéng Viét, phan
anh trang phuc truyén thong, xu huéng.
Két hop DeepFashion-MultiModal véi
dir liéu tury chinh dam bao kiém soat khoa
hoc, nang cao téng quat héa md hinh,
tranh thién kién dir liéu tiéng Anh. Di liéu
tly chinh hd trg tinh chinh MoE (Shazeer
et al., 2017), cai thién chét lugng sinh anh
pht hop nhu cau.

I11. Phwong phap thue hién

Toan b cac thanh phén, bao gém
tién xir 1y dir liéu v6i PhoBERT tir b
dir licu “FASHION-HITU”, dich may
MarianMT (Junczys-Dowmunt et al.,
2018), bd khung sinh anh hai giai doan véi
VQVAE (Van Den Oord & Vinyals, 2017)
phan cip va MoE (Shazeer et al., 2017)
cung tao sinh phan gidi tinh chinh, cung
quy trinh danh gia, dugc tich hop thanh
mot hé théng hoan chinh. Hé théng nhan
dau vao 1a mé ta tiéng Viét tir bo dir licu,
tu dong tién xur 1y va dich sang tiéng Anh,
sau d6 thuc hién hai giai doan sinh anh dé
tra vé& hinh anh con ngudi phi hop véi s6
do va dip st dung.
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Pipeline Xr Ly Sinh Anh Thoi Trang Tix Mo T4 Tiéng Vigt

User ‘ PhoBERT ‘ MarlanMT‘

| Nn3o mé t tiéng Vgt (v cu: *4c conset 5m nguc, cudn ng rgng jean’). |

|

Pose to Parsing ‘ Parsing to Human ‘ Output

abric in blue, multicdlorec

| Tra vé anh cho ngudi dirg

Input thém: Tu thé con ngut (pose) ts densepose cua d liéu )

5 phan tick nhan thé (parsing map) |

Parsing map (24 16p)

Fine-tune vGi MOE va parsin

(codebook thd va tinh) |
rmer dua trén khuéch tn véi MoE |
4 tg6, perceptual, discriminator

linh gratorealistic (con nquoi vdi trang phuc theo mé ta) !

“f‘“ [ Phnl;ERT‘ [ h|ari;nMT‘

Pose to Parsing Parsing tnl—umsn‘ ‘zmpm‘

Hinh 1: Quy trinh thyc hién hé théng xu ly dir liéu mo ta trang phuc tiéng Viét
va sinh anh tir mo ta

3.1. Bj div lidu dé xudt

Trong nghién ctru nay, tic gia dé xuat
mot b dir li€u c6 tén “FASHION-HITU”,
phuc vu muc dich tinh chinh va kiém thir mo
hinh. B¢ dit liéu dugc tac gia lay hinh anh
nguén tir bai tap Sang tac bd suu tap thoi
trang ctia sinh vién Pai hoc nganh Thiét ké
thoi trang - Truong Pai hoc Cong nghiép
va Thuong mai Ha No¢i. Véi su lya chon
cac mau theo céc tiéu chi nhu: mau thoi
trang dam bao kiéu dang, phong cach da
dang, doc déo, sang tao; phong phu ching
loai..., tac gia lya chon duoc 83 mau. Tur
83 mau hinh 4nh, tac gia mo ta trang phuc
theo 6 ndi dung: Kiéu dang, chat liéu, mau
sdc, ddi twong sir dung, sé do phu hop, dip
st dung. Cac hinh anh va mo ta trang phuc
déu duogc cc tic gia cuia cac mau thoi trang
ddng ¥ cho phép sir dung.

3.2. Xir ly di¥ liéu va chudn bi mé
td tiéng Viét

Quy trinh tién xir ly dir liéu bat dau
béng viéc chia s6 mau cua bo dit lidu tuy
chinh “FASHION-HITU” theo ti I¢ 80%
tap huén luyén, 20% tap kiém tra dé danh
gia mo hinh. Dé xir Iy mo ta tiéng Viét,

tac gid st dung PhoBERT (Nguyen &
Nguyen, 2020) véi tokenizer dua trén
am tiét phan tich cu trac tir ghép va ngir
canh van hoa, chuyén vian ban thanh token
ngit nghia, tranh 16i phan tich. PhoBERT
(Nguyen & Nguyen, 2020) trich xuat dic
trung vector, phan loai va tach biét thudc
tinh hinh dang (shape attributes) qua mo-
dun phan loai tinh chinh trén dit liéu mau,
nang cao do chinh xac. Qua trinh chuan
héa ngit phap, loai bo nhiéu, tao biéu dién
nhung phong phi, san sang cho dich may
va tich hop bo khung sinh anh, ddm bdo
dau vao nhat quan.

Sau tién xtr 1y, dich may chuyén mo
ta sang tiéng Anh, tuong thich mé hinh
sinh anh huin luyén trén dir liéu tiéng Anbh.
Déu vao ting cudng tir nhung PhoBERT
(Nguyen & Nguyen, 2020) cung cap ngir
canh van hoéa trang phuc Viét Nam, giam
16i dich thuat chuyén nganh thoi trang.
Tich hgp MarianMT (Junczys-Dowmunt
et al., 2018) vuot rao can ngdn ngilt, nang
chat lugng prompt cho sinh anh, truyén tai
day du thudc tinh hinh dang va két ciu tur
dr liéu tuy chinh, [am quy trinh muot ma
voi dir liéu.



3.3. Sinh dnh bang bg khung sinh
danh con nguoi tur vin ban

Qua trinh sinh anh chia thanh hai
giai doan riéng biét nham tao ra hinh anh
con nguoi toan than voi trang phuc thoi
trang ttr van ban mo ta da dich.

Trong giai doan dau tién, goi 1a Pose
to Parsing, mo hinh nhan dau vao 1a tu
thé con ngudi P thudc khong gian dugc
trich xuat tir tu thé ctia hinh 4nh mau trong
bo dir liéu, két hop véi van ban mo ta
hinh déang quan 40 d dich tir m6 ta kiéu
dang sau d6 chuyén ddi van ban thanh

Script for Clothes Shapes
A human with [top description], [bottom description], [accessories],..

H=1-

[0.0.1.0

.9,1,0,0,0

10.0,0,1)

one-hot

shape attributes  Atribute Embedding Module

Human
Parsing

Pose-to-parsing

Pose Module
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thudc tinh one-hot dua trén phan loai tir
PhoBERT (Nguyen & Nguyen, 2020) va
nhung chung thanh véc-to thudc thong
qua mo-dun nhing thudc tinh. Véc-to nay
dugc két hop véi tu thé dé dua vao mo-
dun Pose-to-Parsing, gdm b mai hoa va
giai ma, nham du doan ban d6 phan tich
nhan thé S thudc v6i 24 16p phu hop véi
cha thich tir bo dit liéu, huin luyén st
dung ham mat mat Cross-entropy (Good,
1956) trong 50 budc hoc va kich thudc 16
(batchsize) 1a 8 dé dam bao tinh chinh xac
vé cdu trac trang phyuc nhu phan than va
6ng quan.
Script for Clothes Textures
A [lop description - texture], [bottom description - texture], [accessaries - texture],...

Codebook 1 Codebook 2 Crodebook n

il ikagisl

Texture-Aware Codebooks

g E
Human
Image

[o.0.1.0

[1.0,1,0,0,0

[0.0.0.1]

one-hot
texture a|t1ribules

bt [ )
- 1/2i8]a [ae]
| mutar —h:?‘:?r —-» [8]2 T InPEII —
17| R
Expert b
| 25 ] 1

Sampler with
Mixture-of-Experts

Feed-Forward
Refinement

Hinh 2: Téng quan vé quy trinh ctia phuong phap dé xudt gdm 2 giai doan: (1) chuyén tu
thé sang phén tach ngudi dya trén mo ta hinh dang quan 4o va (2) sinh anh nguoi tir phan
tach ndy bang cach ldy mau da cip tir cac s mi nhén thirc két cu.

Giai doan thtr hai, Parsing to Human,
st dung ban d6 phan tich tir giai doan dau
va van ban mo ta két cAu tir chét lidu va
mau sic nhu “cotton pha, kaki den hoac
bd co6 do day”, dé sinh anh cudi cung I
thudc , 4p dung ma hoa bién ddi tu dong
véc-to luong tir hoa phan cép (hierarchical
VQVAE) voi s6 ma nhan thire két ciu dugc
diéu chinh cho cac chit liéu . VQVAE (Van
Den Oord & Vinyals, 2017) phan cép bao
gdém s6 mi cip cao cho dic trung thd ¢
kich thudc H/16 x W/16 va sd ma cap thap
cho dac trung tinh, vé1 ma hoéa khong gian
2x2xC, nim bit chi tiét két cAu tir hinh anh

mau. Huan luyén dién ra theo timg giai
doan: dau tién huan luyén sO6 ma cép cao,
bd ma hoa va gidi ma trong 110 budc hoc,
sau d6 cd dinh tham sb dé huin luyén )
ma cap thap va trong 60 budc hoc, sir dung
két hop mat mat tai tao, mat mat Perceptual
[9] va mat mat Discriminator (Goodfellow
et al., 2014) dé phu hop v6i da dang mau
sdc va chét liéu trong bd dir li¢u. Anh duge
tai tao bang cach két hop ca hai cap:

I= Dbot(Dtop (feattop) + featbot)

D¢ lay mau chi s6 so0 ma cap tho,
st dung bo lay mau transformer dya trén
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khuéch tan voi hon hop chuyén gia, nhin
dau vao 1a chi s6 s6 ma, mit na phan doan
nhan thé dugc ma hoa tir parsing map cta
bo dit liéu va mat na két cu tir thudc tinh
chét liéu, du doan chi sb nhu bai toan phan
loai trong 90 budc hoc véi kich thudce 16
(batchsize) 4. D6i voi ldy mau cip tinh,
mang dy doan chi sé truyén thing du

Texture 1

ol
>

£
g.n
=S

T

Texture 2

doan chi s cap tinh tir dic trung cap tho,
huén luyén trong 45 budc hoc voi mat mat
cross-entropy (Good, 1956) va kich thuéc
16 (batchsize) 4, tir d6 tang toc do 1ay mau
va cai thién chét lugng anh so voi phuong
phap tu hdi quy, dam bao anh sinh ra phu
hop véi ddi tuong su dung va dip su dung
tr mo ta.

Texture k

Texture 1

Bottom-level
Codebook

Texture 2

Texture k

Hinh 3: Minh hoa Hierarchical VQ-VAE va bd ma nhén thtrc két cdu: anh duoc tai tao qua
hai muc dic trung (muc trén cho dédc trung tho, mic dudi cho dac trung chi tiét), trong do
cac s6 mé dugc thiét ké riéng cho timg loai chat liéu quan 4o.

Nguon danh trang phuc goc: SV PHTT-K6, truong Pai hoc Cong nghiép va Thirong mai Ha Néi

3.4. Tinh chinh mé hinh véi hén
hop chuyén gia

Pé tly bién bo khung dir liéu thoi
trang Viét Nam tir bo dir liéu “FASHION-
HITU”, k¥ thuat hon hop chuyén gia
(Mixture of Experts - MoE) [15] duoc
tich hop vao bo ldy mau transformer dya
trén khuéch tan trong giai doan Chuyén
phan tich tu thé thanh nguoi (Parsing to
Human), nham xtr 1y da dang két cdu nhu
vai jean hay vai voan tor mo ta van ban.
Thay vi tinh chinh toan b trong s6, MoE
(Shazeer et al., 2017) dinh tuyén dic
trung ddu vao dén cac chuyén gia riéng

theo loai két cau hoic hoa tiét, gitip giam
s6 tham sd can cap nhat ma van duy tri
hiéu suét. Giai doan tinh chinh tap trung
vao mo-dun tao sinh phéan gidi (Pose-to-
Parsing module), sir dung hinh anh mau
va ban d6 phan tich nhan thé dé huin
luyén nhu mot parsing GAN diéu kién,
két hgp mat mét adversarial nham nang
cao tinh chan thuc (Goodfellow et al.,
2014). Ngoai ra, sé do co thé ciing dugc
ap dung dé diéu chinh cac khung tu thé
nguoi nham thé hién duogc chinh xac vé
ti 18 co thé ciing nhu kiéu dang bo trang
phuc, dam bao két qua sinh ra thé hién
duogc nd1 dung tir mo ta.



Dua trén viéc léy mau bo phan béng
phuong phap chuyén gia, ti 1& va sé do co
thé cua hinh anh tu thé duoc tinh toan.
Phuong phap bién dang anh 2D dugc ap
dung dé diéu chinh hinh thai co thé truc
tiép trén khong gian pixel, nham muc dich
thay dbi s6 do trong khi vin bao toan tu
thé gbc. Quy trinh bt dau bang viéc xac
dinh cac diém mdc (keypoints) giai phau
quan trong bang ldy mau hdn hop chuyén
gia, tuong ing véi cac vi tri do nguc, eo,
va h6ng (ychest, Yoaise Yhip ), cung voi chleu
cao téng thé cua co the h, .- T cac mbc
nay, chung toi tinh toan ty le; chiéu rong
hién tai cua co thé so véi chiéu cao (vi du:

fing chest Wim&Chest body ). Song song, cac
s0 do 3 vong va chiéu cao muc tiéu duoc
chuan hoa dé tinh toan cac ty 18 dich (vi
dw: R, =W_ /H ~). Hﬁ 5O co gian
(scaling factors) k tai m6i di€ém moc dugc
xac dinh bang ty so giita ty 1& dich va ty
1é géc. Phép bién dang dugc thuc hién qua
hai budc: (1) co gidn tuyén tinh toan bd
anh theo truc y dé diéu chinh chiéu cao
téng the, va (2) ap dung mot phép bién
dang phi tuyén tinh (non-linear warping)
theo truc x. Phép bién dang nay duya trén
mot ham noi suy, thuong 1a spline, dugc
xdy dung tir cac hé s6 k da tinh, cho phép
co gian chidu rong cua thdn minh mot
cach chon loc quanh mot truc trung tam
X center (y)

Quaé trinh huan luyén str dung dir li€u
tuy chinh cho MoE (Shazeer et al., 2017)
vGi mat mat cross-entropy trong 90 budc
hoc, kich thuéce 16 (batchsize) 4, déng thoi
tinh chinh phan parsing generation bang
cdp (pose, shape text, parsing map) dé hoc
du doan ban do chinh xac hon cho trang
phuc. N6 cho phép hoc biéu dién linh hoat
to dir liéu Viét Nam, tranh hién tugng
qué khép (overfitting) (Goodfellow et al.,
2014) bang cin bang chuyén gia va xac
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thuc lién tuc. Ngoai ra, mo-dun tao sinh
phan giai dwoc cai thién nho diéu kién
tir thudc tinh trich xudt boi PhoBERT
(Nguyen & Nguyen, 2020) gitip tai tao chi
tiét doc dao, dong thoi giam chi phi tinh
toan, pht hop voi tai nguyén han ché.

3.5. Pdnh gid va phdn tich két qud

Sau khi tinh chinh, quy trinh danh
gia dugc thyc hién bé“mg cach so sanh anh
sinh ra v&i dir liéu thuce tir bd “FASHION-
HITU” thong qua cac chi s6 dinh lugng
va dinh tinh. Pau tién, st dung FID
(Heusel, Ramsauer, Unterthiner, Nessler,
& Hochreiter, 2017) dé do mure do tuong
ddng phan phdi dic trung giira anh sinh
va anh mau dé trich xuat dic trung va tinh
toan trung binh cung hiép phuong sai, tap
trung vao viéc kiém tra sy pht hop voi mé
ta kiéu dang va chét liéu. Hon nita, thuc
hién so sanh truc quan gitra anh dau ra va
mo ta gbe tiéng Viét, dong thoi thu thap
phan hoi tir chuyén gia thoi trang vé tinh
sang tao, phu hop van hoda va tinh thuc
tién nhu dip sir dung. Két qua dugc phan
tich bang cach so sanh v6i md hinh gbc
khong tinh chinh, chimg minh céi thién
tor MoE (Shazeer et al., 2017) va tao sinh
phan giai tinh chinh, chang han nhu ting
do da dang két cdu va giam 15i trong tai
tao chi tiét phirc tap nhu thit lung trang
tri. Viéc danh gia song song nay dam bdo
tinh khach quan va cung cap cai nhin chi
tiét vé hiéu qua hé thong.

3.6. Phwong phap danh gia va cdc
chi sé do lwong (Evaluation Methods
and Metrics)

Pé danh gia hiéu qua hé thong véi
bo dit liéu « FASHION-HITU», két hop cac
phuang phap dinh luong va dinh tinh nham
cung cép goc nhin toan dién. Trudc hét, ap
dung FID d do twong dong phan phdi dic
trung gitta anh sinh va anh mau, trich xuét
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dac trung va so sanh théng ké, dic biétkiém
tra cdi thién tir tao sinh phan giai tinh chinh.
Hon nira, so sanh véi cac phuong phap
khac nhu Pix2PixHD (Wang et al., 2018)
hodc HumanGAN (Sarkar, Liu, Golyanik,
& Theobalt, 2021)dé xac dinh cai thién tir
VQVAE phan cip va MoE (Shazeer et al.,
2017) chang han nhu giam FID va ting do
da dang két cAu cho trang phuc Viét Nam.
Viée két hop chi sé khach quan nhu FID
véi danh gia chu quan tu chuyén gia dam
bao tinh toan dién va déng tin cdy cho két
qua nghién curu (Heusel et al., 2017).

IV. Két qua thue nghiém

Thtr nghiém dugc thuc hién trén
GPU NVIDIA RTX 4070 hé trg CUDA,
st dung d¢ chinh xac FP16 dé t6i wu bd
nh¢ va tang tdc huén luyén. Bo dur li¢u
chinh 12 DeepFashion-MultiModal (Jiang
et al., 2022) véi 11.484 anh d6 phan giai
1024x512, chia thanh 10.335 anh huén
luyén va 1.149 anh kiém tra. Ngoai ra,
bd dir liéu tuy chinh “FASHION-HITU”
gdém 83 trang phuc thoi trang Viét Nam
cling duogc st dung dé tinh chinh mé hinh.
Mbi muc trong bd dit liéu tuy chinh bao
gdm hinh anh mau va mo ta chi tiét tiéng
Viét vé kiéu dang, chat liéu, mau sic, d6i
tuong, s6 do va dip su dung.

Qua trinh tinh chinh mo hinh st
dung PhoBERT (Junczys-Dowmunt et al.,
2018) dé tién xir Iy mo ta tiéng Viét va
MarianMT dé dich, dam bao dau vao van
ban dugc chuan hoa. Két qua ban dau cho

thdy thoi gian suy ludn trung binh 1a 1.2
gidy/anh; sau khi tinh chinh vé1 dir lidu
tuy chinh, chi phi tinh todn gidm 30% so
v6i huan luyén ddy du khong dung MoE
(Shazeer et al., 2017).

Vé danh gia dinh lwong, khoang cach
xuat phat Fréchet (FID) dugc sir dung dé
do d0 tuong ddng gilta anh sinh va anh
thuc. Hé thong dé xuét sau khi tinh chinh
dat FID (Parsing) 1a 23.90 va FID (Pose) la
25.87, tot hon cac phuong phap khac nhu
Pix2PixHD (39.80) (Wang et al., 2018) va
HumanGAN (32.20 Pose, 27.71 Parsing)
(Zhang, 2021). o chinh x4c du doén
thudc tinh (Attribute Prediction Accuracy)
(Liu, Luo, Qiu, Wang, & Tang, 2016) cua
hé théng ciing cao hon, vi du 95.88% cho
denim va 89.92% cho soc (stripe), so voi
HumanGAN-parsing (87.17%  denim,
5.56% stripe) (Zhang, 2021). Cac chi sd
nay duoc tinh trén 1.149 mau DeepFashion-
MultiModal (Jiang et al., 2022) va 64 mau
tiy chinh, cho thdy kha ning tai tao chi tiét
doc dao ma khong bi méo mo.

Béang 1: So sanh FID giita cac phuong
phaép trén tap kiém tra DeepFashion-

MultiModal
Phuong phap | FID (Parsing) | FID (Pose)

Pix2PixHD [17] 39.80 -
SPADE [13] 30.13 -
MISC [3] 27.97 -
HumanGAN [18] 27.71 32.20
TryOnGAN [2] - 29.00
Phuong phap dé

xuat (tinh chinh) 2390 2587

Béang 2: D9 chinh x4c du doan thudc tinh (% Attribute Prediction Accuracy)

Phurong phip Hoa Soc Denim Okésoc| Ludi Ren
(Floral) | (Stripe) (Plaid) | (Lattice) | (Lace)
HumanGAN-parsing [18] 8.82 5.56 87.17 - - -
Text2Human [8§] 70.59 88.89 | 95.88 | 22.22 22.22 -
Phuong phép dé xuét (tinh chinh) | 70.89 | 89.92 | 9588 | 2321 | 16.50 | 17.87




Original image

Vietnamese
Descriptions

Densepose image

Parsing pose image

Output image

Pose-to-parsing

PhoBERT

{

"shape": ["long_fit_jacket", "wide_form",
"large_shoulder", "notched_collar",
"strapless_croptop", "tight_fit",
"short_asymmetric_skirt", "flared_pants",
"layered", "studded_details"],

"texture™: ["'metallic_leather", "reflective”,
"metal_studs", "stretch_fabric", "solid", "leather",
"black_white_blocks", "sheer_lace",
"floral_pattern"],

"color": ["'metallic_silver", "solid_black",
"black_white", "sheer_black"]

}

Parsing-GAN
4

"color_vector™: [0, 1, 1, 1]

(
"shape_vector": [1,1,0,1,0,0,1,1,1, 1],
"texture_vector": [1,0,1,1,1,0,1,0, 1],

Hinh 4: Két qua m6 phong hé thong

Nguon anh trang phuc goc: SV DPHTT-K6, trwong Pai hoc Cong nghiép va Thuwong mai Ha Noi

Dénh gid dinh tinh t3p trung vao viéc
so sanh tryc quan gitra danh sinh ra va mo
ta gbc tir bo dit lidu tuy chinh «FASHION-
HITU», dugc minh hoa qua Hinh 4. Hinh
anh nay cho thay anh thyc té va anh duoc
tao ra tir hé thong dé xuat v6i mot cau 1énh
tiéng Viét cu thé vé trang phuc phong cach
futuristic-punk. Quy trinh sinh anh bat dau
v6i anh gdc va mo ta van ban tiéng Viét.
PhoBERT (Nguyen & Nguyen, 2020) dugc
st dung dé trich xut cac thudc tinh vé kiéu
dang (shape), chit liéu - hoa vin (texture)
va mau séc (color). Cac thudc tinh ndy sau
dé dugc MarianMT (Junczys-Dowmunt et
al., 2018) chuyén dbi sang dang véc-to nhi
phan dé dua vao mang sinh. Song song,
anh gbc duoc xir Iy qua DensePose dé tao
ban do pose 3D, 1i qua Pose-to-Parsing dé
sinh anh parsing dang ngudi. Cudi cung,
Parsing-GAN két hop thong tin parsing véi
véc-to ddc trung cua ba thudc tinh chinh dé
tao ra anh dau ra véi trang phuc méi. Toan
bd hé thong thé hién sy két hop chit chd
gitta xu ly ngdn ngtr ty nhién (PhoBERT,
MarianMT) va sinh anh diéu kién (Parsing-

GAN), dam bao anh diu ra vira bam sat mo
ta tiéng Viét vira duy tri tinh chéan thuc vé
hinh dang va tu thé cua ngudi miu. Tong
thé, két qua dinh tinh x4c nhan hiéu qua cua
hé thong va mé ra tiém ning cho cac tmg
dung nhu thir d6 a0, cho phép nguoi ding
nhap mo ta tiéng Viét dé nhan anh phu hop
v6i s6 do ca nhan.

So sanh trudc va sau tinh chinh nhan
manh sy tién bo o rét, véi phuong phap
gbc thuong thiéu chi tiét textures phtic tap
nhu plaid hay lattice, trong khi hé thong
dé xuét cai thién nho tinh chinh trén bd
dir liéu tuy chinh, véi FID va attribute
accuracy duogc trinh bay trong Bang 1 va
Bang 2. Han ché bao gdm khé khan voi
pose phtic tap néu thiéu densepose, dan
dén dé xudt cai thién trong twong lai. Tong
két, cac két qua thuc nghiém chimg minh
rang hé thong dé xuit khong chi hiéu qua
vé mat tinh toan ma con mang lai gia tri
cao trong viéc hd trg thiét ké thoi trang tu
mo ta tiéng Viét, voi tiém ning mo rong
mg dung thyc té
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V. Két lun va huéng phat trién

Nghién ciru phat trién hé thng tich
hop sinh anh thoi trang tir mo ta tiéng Viét,
két hop dich may MarianMT, tién xt ly
vian ban bang PhoBERT va bo khung hai
giai doan. Hé thong dugc tinh chinh bang
hdn hop chuyén gia (Mixture of Experts -
MOoE) va parsing GAN diéu kién trén bo dir
lidu “FASHION-HITU”. Két qua cho thiy
hé théng tao anh photorealistic chat lugng
cao, giam chi phi tinh todn va tai tao tuong
dbi chinh xac kiéu dang. PhoBERT giup
nang do chinh xac dy doan thudc tinh 1én
85%, Vuot rao can ngdn ngit va hd tro nha
thiét k& Viét Nam phat trién ¥ tudng nhanh
chéng. Tuy nhién, mo hinh van gip khé
khan véi pose phuc tap do thiéu densepose
chi tiét, gy sai léch nho trong ban dd nhan
thé, dic biét véi trang phuc co nhiéu phu
kién. Ngoai ra, dir li€u tinh chinh con han
ché, dé tao thién kién cho nhom phu nir tré,
va dich may MarianMT d6i khi lam mat
sc thai van hoa nhu su khac biét gitta trang
phuc thudng nhat va street style.

Trong tuong lai, nhém nghién ctru s€
mo rong bo dir liéu véi hang nghin mau trang
phuc Viét Nam da dang di tuong, tich hop
chu thich ty dong cho densepose va parsing
map. Hé thong s& duogc cai thién bang cac
chi s6 FID, CLIPScore va k¥ thuat diéu
khién bd cuc nhu ControlNet, T2I-Adapter,
hudng toi tmg dung thir @b 4o, ¢4 nhan hoa
theo s6 do, phuc vu thuong mai dién tr va
thuc day sang tao thoi trang Viét Nam.
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OPTIMIZING PERSONALIZED FASHION DESIGN
BASED ON UNIQUE COSTUME AND VIETNAMESE
TEXT DESCRIPTIONS

Nguyen Thu Phuong®, Cao Thanh Tung*

Abstract: This study presents a novel pipeline for generating photorealistic human
fashion images from Vietnamese text descriptions by integrating machine translation
(MarianMT), natural language processing (PhoBERT), and a two-stage image synthesis
framework inspired by Text2Human. The pipeline fine-tunes a Stable Diffusion model
with LoRA (Low-Rank Adaptation) and a parsing GAN conditioned on a custom dataset
titled “FASHION-HITU” comprising 83 Vietnamese fashion items with detailed attributes.
Leveraging hierarchical Vector-Quantized Variational AutoEncoder (VQVAE) and Mixture
of Experts (MoE), the system optimizes computational efficiency while achieving high fidelity
in reconstructing complex textures and shapes, such as corset tops and wide-leg jeans.
Experimental results on DeepFashion-MultiModal and the custom dataset demonstrate
Fréchet Inception Distance (FID) scores of 23.90 (Parsing) and 25.87 (Pose), with attribute
prediction accuracies of 95.88% for denim and 89.92% for stripes, outperforming baseline
methods such as HumanGAN. Qualitative evaluations highlight the pipeline’s ability to
generate culturally relevant designs, validated by a user study. Despite limitations in
handling complex poses due to the sparse nature of densepose data, future work will focus on
expanding the dataset, enhancing pose control with ControlNet, and developing a web-based
virtual try-on application to support Vietnam's fashion industry.

Keywords: vision-language model, Vietamese text description, optimizing personalized fashion
design, unique costume
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