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Tom tat - Nhiém vu ctia thir do dwa trén hinh anh nham muc
dich chuyén mot quan 4o muc tiéu vao ving tucyng ung clia moét
ngudi, thuong duoc glal quyet béng cach I&p quan 4o dé vao
phan co th& mong mudn va két hop quan ao bj cong vénh vo&i
ngudi d6. M&c du ngay cang cé nhiéu nghién clru dwoc thuc
hién, nhwng do phan giai clia hinh anh tdng hop van bj gi¢i han &
muc thap. Ching toi cho rang khi do phan giéi tang lén, cac
chénh Iéch cong vénh & cac khu vuc gitra quan ao thtr nghiém va
quan 4o mong mubdn tré nén dang ké trong hinh anh tong hop
sau cung Trong mé hinh nay, ching i ké thira nhiing két qua
tbt clia mo hinh da thanh cong ttr trwdc VITON va thue hién mot
bwéc chudn hoa nham cai thién chat lwong hinh téng hop sau
cung. Hon niva ching t6i con thuc hién tng dung mo hinh cla
minh xay dwng hé thong ther dd ao, hé théng clia chiing toi khong
chi voi thei gian thir dd ngan thé hién tinh (rng dung thyc té ma
con rat phu hop trong béi canh dich bénh Covid -19 dang dién tap
hay con ngudi ngay cang tré nén ban ron dé& chon mét bd quan
ao phu hop.

Tir khéa - Thir quan 4o ao; hoc sau; tri tug¢ nhan tao; thtr 4o
dd phan gidi cao; trng dung thtr do ao;
1. Pit van dé

Nhitng nam gan day chimg kién nhu cau mua sdm tryc
tuyén cic mat hang thoi trang ngdy cang cao, nhat 1a
nhimg anh huong cua dich bénh Covid-19 khién cho nhu
cau ndy tang tuong vuot bac. Doanh s ban hang may
mac truc tuyen tdng déu trong nhitng ndm qua va viéc
mua sim thoi trang truc tuyen mang lai sy tién 191, nguoi
tiéu dung van lo lang vé viéc mot mat hang thoi trang cu
thé trong hinh anh san pham sé& trong nhu thé nao khi mac
truc tiép, khong c6 kha nang mac thur quan ao 1a mot tro
ngai 16n 601 v6i viéc mua hang truc tuyén tuyén. Nguoi
tiéu ding cAn mot cong cu gitp hd trg ho chon quén 4o
phul hop véi kich thude co thé ma khong can phai truc
tiép di dén cua hang dé mic thir. Puogc thic ddy boi boi
canh trén, “mac thu quﬁn 40 mot cach truc tuyén” la giai
phap ra doi v6i mong mudn khéc phuc nhitng nhuoc diém
clia viéc mua dd truc tuyén. Viéc ngudi ding c6 thé “mic
thir quin 40 mot cach truc tuyén” mot khong chi 1a mot
trai nghiém moi la ma nd con nang cao trai nghiém mua
sam cua ho, thay doi cach moi _ngudi mua sam quan 4o,
thiic day qua trinh chuyén d6i s6 ngay mot nhanh hon.

Thir 40 dwa trén hinh anh dé cip d&n nhiém vu tao
hinh anh 1a thay d6i mat hang quan 4o trén nguoi thanh
mot mat hang khac, dugc dua ra trong mdt hinh anh san
pham riéng biét. Muc tiéu cua chung t6i vé hinh anh tong
hop cubi cing:

Abstract - In this report, we study and build a virtual try on model
that creates an accurate image of a person wearing clothes.
Focus on building models describing the human body shape in
2D and 3D space and how to transform clothes to best fit the
human body. This model overcomes the shortcomings of previous
studies to improve image quality and is easy to apply in practice.
The successful project can be widely applied in fashion business
models, making it easy for customers to try on a variety of clothes
without going to the store, contributing to the development of the
economy in a more modern direction.

Key words - Virtual try on; deep learning; Artifical Inteligent;
high quality virtual try on; virtual try on application.

e Tu thé, hinh dang co thé ciia nguoi thir do
phai dugc gilt nguyén.

e San pham quan 4o phai duoc bién dang mot
céch tu nhién theo theo hinh déng co thé cua
ngudi thir.

e Cac chi tiét ciia san phim quin 4o phai
duoc gilt nguyén ven.

e Hinh anh tong hop phai day du chi tiét, sic
nét, phtt hop véi yéu cau thuc té.

Nhimng diém dang chu y trong bao cdo cua ching
toi nhu sau:

e Chung t6i ké thira nhimg két qua thir dd do
clia cac md hinh tién nhiém va st dung phuong
phap chuén hod aé giai quyét sy mat mat, sai
lénh cac chi tiét quan ao trong qua trinh thir
nghi¢m.

e M0 hinh chung t6i tong hop duge hinh anh
& d6 phan giai cao hon so véi cac mo hinh tién
nhiém ma van giit dugc cac dic trung hoa tiét
trén quén 4o.

e Ung dung mo hinh x@y dung hé thong thtr
quan 40 a0 pht hop véi bdi canh thuc té.

e Chung toi da nghién ctru cho budc phat
trién tiép theo ctia mo hinh véi tudng nghién
ctru mo ta hinh dang nguoi thir d va tong hop
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hinh anh thir d6 trong khong gian 3 chiéu véi hi
vong nang cao trai nghiém thtr 0.

Bai bdo nay c6 bd cuc nhu sau: Phan 1 trinh bay
dit van d¢. Phan 2 trinh bay tong quan vé 1y thuyét cac
cong viée lién quan. Phan 3 trinh md hinh thir quan 4o 4o.
Phan 4 trinh bay thir nghiém mé hinh thir quan 4o ao.
Phan 5 trinh bay ban luan. Phan 6 trinh bay huéng phat
trién. Phan 7 trinh bay Gmg dung Try on.

2. Cac cong viéc lién quan

Di co rit nhidu bai nghién ciru vé mo hinh thir quan
40 2D va 3D. DPbi véi 3D viée xay dung mdt mo hinh thir
quéan 4o 1a kha khé vi phai thu thap dit liéu bang thiét bi
chuyén dung va xay dung mét mo hinh c6 kha nang xu i
dir liéu cua khong gian 3 chidu cung rét phirc tap. Tuy vay
van co mot s6 bai nghién ciru vé linh vue ndy tuy nhién
hiéu quéa van chua that sy cao nhu M3D-VITON [4]. Déi
v6i 2D, VITON la bai nghién ctru tiéu biéu va cung la co
ban nhat trong viéc thir quan 4o do. Mdt s phién ban cai
tién cia VITON phai ké dén nhu CP-VTON [5] ¢b géng
cai tién qua trinh bién d6i TPS dé dat két qua 6t hon,
VTINFP [6] va ACGPN [7] dy doan thém segmentation
map clia ngudi mic quan 4o dé nang cao hi¢u qua dy
doan.

3. M hinh thir quén o 40
3.1. Mé hinh co bdn

VITON 12 mé hinh thir quan 4o da c6 mat kha lau va
cing 1a mo hinh dit nén tang cho cac md hinh thur quan
4o ra doi sau ndy. Trong nhiém vu thur quan 4o, ching ta
¢6 3 nhiém vu chinh: Biéu dlen con ngudi, bé cong quan
40 va két hop con ngudi véi quan 40 moi.

VITON biéu dién con ngudi bang 3 thudc tinh chinh:
Pose map thé hién tu thé ciia con ngudi, Body shape thé
hién hinh dang téng thé va Face, Hair la cac chi tiét giir
lai vi n6 khong anh hudong nhiéu téi phan thir d6 o nhung
rat kho dé sinh ra.

Dé bé cong quén 4o, dau tién ta xdy dung mot md hinh
c6 kha nang tao hinh anh quén ao sau khi mac va mat na
(mask) ctia n6 tng voi thude tinh nguoi duoc biéu dién &
trén. Sau d6 dwa vao mit na (mask) cia quan 4o ban dau
va mat na cua quén 40 duogc sinh ta, uwdc tinh TPS
transformation (chi tlet & phan 3.2.3). Dya vao d6 ta co
thé bé cong dugc quan 4o ban dau.

Sau khi bé cong quan 40 ban diu, ta c6 thém mot
mang d¢ sinh ra mét na thanh phan (composition mask),
mang nay giap xac dinh dugc can bo sung bao nhiéu
thudc tinh tir quan 4o dé hoan thién trang phuc.

VITON mic du dat dugc két qua kha quan nhét dinh,
tuy nhién van s€ c6 nhiing khuyét diem do la thuong
khong gilt dugc cac chi tiet trén quan 4o va khong xur i
duoc véi anh c6 d6 phan giai cao.

3.2. M6 hinh dé xuit
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Hinh 2: Bé cong trang phuc
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Hinh 3: Téng quan mo hinh VITON

Gr

Mo hinh co ban tuy di c¢6 nhiing két qua kha quan
nhét dinh, tuy nhién chi xir li dugc anh ¢ do phan giai
thap. Viéc tang do phan giai 1én s& lam xuit hién nhiéu
ving bi léch di. Pdng thdi cach biéu dién mé hinh nguoi
0 nhiimg mo hinh trude van chua thé hién dugc hoan toan
dac diém dang nguoi va phan co thé. Nhitng phuong phap
va mo hinh dudi day s& khac phuc nhung nhugc dlem trén
va ti wu hoa viée thir quan 4o trong (mg dung thuc té.

3.2.1. Biéu dién mé hinh ngieoi




Hoi nghi Sinh vién Nghién ctru Khoa hoc Trwéng Dai hoc Bach khoa, Dai hoc Ba Nang ndm hoc 2021 - 2022

Warped Clothing ¢’ )

Alpha Perceptual
. Composition Loss
Coarse Result | —p

ra

Composition Mask ¥

Refined Result [ Reference Image [

Hinh 4: M6 hinh sinh két qud mé hinh VITON
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Hinh 5: Biéu dién hinh déng va tw thé nguoi

Trong bai toan thir @b, ching ta can biéu dién mé hinh
ngudi dé c6 thé thay mot trang phuc khd ¢ vao, viéc nay
doi hoi can phai biéu dién sao cho thé hién dwoc tu thé va
céc bd phan co thé ngudi, loai bé di nhitng phan quéan 4o
s& bi thay thé vi nhitng chi tiét nay c6 thé lam ta nham lan
phan dién tich 1 co thé ngudi va cudi cing can giir lai
nhung chi tiét kho tai tao nhu khuodn mit, toc, ban tay. Dé
lam duoc didu niay chung ta c¢6 thé biéu dién mé hinh
nguoi bang cach sir dung CIHP [9] d tao ban d6 phan
vung (segmentation map) co thé ngudi va quan 4o, tir 6
ta c6 thé tach phan quan 4o khong can thiét ra khoi co thé,
ddng thoi sir dung Openpose [1] dé tao ta bo khung tu thé
cho co thé nguoi.

3.2.2. Tao phdn vung moi
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Hinh 6: Qud trinh tao phdn viimg méi cho ngueoi thir dé
O budc nay, st dung mo hinh U-Net thudc kién trac
encoder-decoder kha noi tiéng va dat hiéu suat cao ddi voi
nhitng bai toan phin ving (segmentation) dé xay dung
mot mang sinh méi véi ddu vao 1a ban d6 phan ving da
loai b6 di phan can thay thé (S,), Pose Map va trang phuc
can thay thé, diu ra 1a mot phan ving mdi trong trudng
hop dd mac trang phuc mdi, budc nay cho ching ta hinh
dung dugc sau khi thir trang phuc thi hinh dang s€ trong
nhu thé nao va cung tao nén bo khung suon cho viée thay
quan 40 méi vao md hinh nguoi.

Vi ddu vao da hoan toan x6a bé phin quéan 4o cii nén &
qué trinh huén luyén, ching ta chi can hinh anh ngudi ban

déuﬂvé hinh anh 4o ngudi d6 dang mic. Him mit mat s&
la tong ctia pixel-wise cross-entropy va mang doi nghich
phat sinh conditional adversarial gitta S,, va S.

Ls = Lgan + A Lee

3.2.3. Bé cong quan do
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Hinh 7: Vi dy vé bién doi TPS
Bién d6i TPS 1a phuong phap can chinh hinh anh da Xuét
hién tir lau. Gia sir chung ta can co gian mat phang dé
khép nhitng diém chim d6 toi nhimg diém cham xanh,
chung ta can du doan vi tri méi ciia cac chdm den. Nhung
nhitng diém nay 13 rdi rac va dé co giin hoan toan birc
anh, vo s diém con lai s& noi suy ra vi tri cua minh.

Bién d6i TPS van 1a phuong phép chinh dé bé cong
quan 4o trong hau hét cac bai nghién ctru. Pau vao cua
mo hinh 14 hinh anh con ngudi di x6a bo di quan 4o cin
thay thé (I,.), Pose Map (P) va quan 4o s& thay vao. Mo
hinh héi quy s& cho ra bg trong s6 ciia TPS 1a 6, tir trong
s6 0 c6 thé bé cong quan 4o dé khdp véi co thé cta con
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ngudi. Khi huan luyén ching ta xem 2 qué trinh trén la
mdt mo hinh va ham mat mat dugc tinh ¢ hinh anh quan
4o da bé cong véi bg trong so 6.
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Hinh 8: M6 hinh bé cong quan do
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Hinh 9: M6 hinh sinh ra két qua

Ham mat mat 1a do 1éch gitia qu?ln 40 dang dugc mac
(I.) so voi quan ao da duge bé cong thong qua b tham so
TPS (W(c, 0))

Lwarp = ||I -W(c, 6)”

Duong nhu ¢ bude ndy chung ta da co thé beé _cong
quan 4o va hoan thanh, tuy nhién sau khi bé cong quan 4o,
chic chin s& c6 do léch nhat dinh so mdi ban do phan
viing (segmentation map) da dugc sinh ra ban dau vi sinh
ra mot ban d6 phan ving s& dé danh hon va chinh xéc
hon, ddng thoi hinh anh quin 4o sau khi bién déi TPS
chic chan s& khong tu nhién. Vi thé chung ta can c6 thém
mot mé hinh dé khéc phuc nhiing sai 1éch trén quin 4o
nay.

3.2.4. Mang sinh - Generator network:

Mang sinh nay ngoai nhitng dau vao nhu: quan 4o da
duogc bé cong (C), md hinh nguoi da xoa quan 4o cii (1.
va ban d6 dang - Pose Map (P), md hinh con nhén thém
dau vao 1a 1a mot mit na nhj phan (binary mask) Mmis
thé hién nhitng ving bi léch glua mit na quan 4o qua bién
d6i TPS (M,) va mit na clia quan 4o sinh ra & md hinh
sinh phan vlng - segmentation gennerator (M,,). De tim
duoc phan bi 1éch thi chung ta cho mat na cua quan 4o
ban dau bién ddi qua TPS va lay mit na ctia phan quan 4o
dd dugc sinh ra trén ban dd phéan vung. Sau do6 thuc hién
cac phép toan trén pixel dé liy phan dién tich bi léch. Nho
d6 khi kich thudc anh kha 16n nhung van giir dwoc chi tiét
ctia ngudi va quin 4o.

Dé don gian hoa mo hinh sinh, phan ma hoa (encoder)
dugc bo va md hinh 1a sy két hop gitta cac khdi du
(residual blocks) va upsampling layers. Qua trinh training
thuc hién theo SPADE [2] va pix2pixHD [3]

4. Thir nghi¢m mé hinh thir quin 4o 0

4.1. By dir li¢u
Dt liéu Ve con ngudi va quan 4o chu yéu dugc tim

kiém va tai vé tir nhiéu ngudn théng qua cong cu tim kiém
google.
5. Ban luan
5.1. Uu diém

Mb hinh khéc phuc dwoc nhitng ving anh bj léch khi
tang d6 phan giai anh 1én kich thude 1on

M0 hinh cho anh ty nhién hon nhitng m6 hinh truée.
5.2. Nhugc diém

Thir quan 4o 14 mot bai ton voi input dau vao rat da
dang, vi vay con nhiéu truong hop mo hinh cho ra két qua
sai hoan toan. Thoi gian thuc thi ciia mo6 hinh con kha 1au.
5.3. So sanh voi mé hinh co bin

Bdng 1: So sanh hai mé hinh
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Hinh 10: Igé't qua chay thit trén mo hinh. Trén cung: Ao déu
vao; O giita: Anh ngwoi dau vao; Dudi cung: Két qua mé hinh.
6. Hwéng phat trién

Két qua thu dugc tir mo hinh da ¢6 thé thir mot bo do
méi 1én mdt blrc anh, tuy nhién trong thuc té khi thtr mot
bd d6 can phai xem trén nhiéu goc nhin khac nhau. Dé
gidi quyét vin dé nay, mot y tuong duge dua ra do 14 tai
tao mo hinh 3 chiéu cua ngudi mac tir anh 2 chiéu. Pi co
nhiéu mo hinh dugc dua ra dé giai bai toan tai tao mo
hinh 3D co thé ngudi, trong d6 hudng di cua mo6 hinh
PIFU [8] dang cho két qua trién vong khi cho phép phuc
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hdi bé mit c6 két cdu 3D cua ngudi mac quﬁn 4o tr mot
hinh dnh dau vao duy nhét, c6 thé s6 héa cac bién thé
phuc tap cua quan 4o, chang han nhu vay ngin va gidy
cao got, bao gom ca kiéu téc phirc tap. Hinh dang va két
céu co thé duge phuc hdi hoan toan ngay ca véi cac ving
khong nhin thiy dugc vi du nhu phia sau ctia ngudi trong
anh (Hinh 11). Mic du vay, mo hinh nay van can dugc
nghién ciru thém dé cai thién do chi tiét.

Hinh 11: Két qua mé hin{'t 3 c}{iéu co thé ngueoi diroc si(zh
ra su dung mo hinh PIFu. a) Anh dau vao, b) M6 hinh 3 chiéu ¢
cdac huong nhin khdc nhau

7. Ung dung Try on

Ung dung Try on ap dung nhitng két qua thu dugc tir
nghlen ctru lan nay, gém phan vung hinh anh co thé
ngum blen d6i anh 4o quén theo hinh dén cua co thé
ngudi va gin anh 4o quin 1én anh ngudi.
Ung dung cho phép nguoi ding st dung dang nguoi dugc
chup tir may anh dién thoai hodc thu vién, két hop véi cac
quén 4o tao nén két qua thir 6 cubi cung.

Ung dung dugc viét bang Flutter két hop API dugc viét

TRY ON

Wear what your want

Try On islic)

Wear what you want

Shol
SHop chuyen bsn 0 ehg ik 5 cho v
Get your pose
08§

Ao thun xin 2

20000 §§
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Ao thun xin 0

Ao thun xin 4

bing FastAPI, tao nén thir 6 online Try on.

Tai liéu tham khao

[1] Z Cao, T Simon, SE Wei, YA Sheikh, et al. Openpose: Realtime
multi-person 2d pose estimation using part affinity fields. The IEEE
Transactions on Pattern Analysis and Machine Intelligence
(TPAMI)

[2] Taesung Park, Ming-Yu Liu, Ting-Chun Wang, and Jun-Yan Zhu.
Semantic image synthesis with spatially-adaptive normalization. In
Proc. of the IEEE conference on computer vision and pattern
recognition (CVPR)

[3] Ting-Chun Wang, Ming-Yu Liu, Jun-Yan Zhu, Andrew Tao, Jan
Kautz, and Bryan Catanzaro. High-resolution image synthesis and
semantic manipulation with conditional gans. In Proc. of the IEEE
conference on computer vision and pattern recognition (CVPR).

[4] Zhao, Fuwei and Xie, Zhenyu and Kampffmeyer, Michael and
Dong, Haoye and Han, Songfang and Zheng, Tianxiang and Zhang,
Tao and Liang, Xiaodan, M3D-VTON: A Monocular-to-3D Virtual
Try-On Network

[5] Bochao Wang, Huabin Zheng, Xiaodan Liang, Yimin Chen, Liang
Lin, and Meng Yang. Toward characteristic preserving image-based
virtual try-on network. In Proc. of the European Conference on
Computer Vision (ECCV),

[6] Ruiyun Yu, Xiaogi Wang, and Xiaohui Xie. Vtnfp: An image-based
virtual try-on network with body and clothing feature preservation.
In Proc. of the IEEE international conference on computer vision
(icev),

[7] Han Yang, Ruimao Zhang, Xiaobao Guo, Wei Liu, Wangmeng Zuo,
and Ping Luo. Towards photo-realistic virtual try-on by adaptively
generating-preserving image content. In Proc. of the IEEE
conference on computer vision and pattern recognition (CVPR)

[8] Shunsuke Saito, Zeng Huang, Ryota Natsume, Shigeo Morishima,
Angjoo Kanazawa, Hao Li. PIFu: Pixel-Aligned Implicit Function
for High-Resolution Clothed Human Digitization. In Proc. of the
IEEE International Conference on Computer Vision (ICCV)

[9] Ke Gong, Xiaodan Liang, Yicheng Li, Yimin Chen, Ming Yang,
and Liang Lin. Instance-level human parsing via part grouping
network. In Proc. of the European Conference on Computer Vision
(ECCV), pages 770-785, 2018

SHop chuyén ban do cho troi

Ao thun xin 1

1000083

Ao thun xin 3

Try another clothes

Ao thun xin 1

Ao thun xin 0

%
a i i

ﬁ 088 10000 $8

Hinh 12: Mét s6 hinh anh thuc 1é ciia ung dung
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