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[Abstract]

In this paper, we propose a model that performs more natural facial attribute editing by utilizing mask
information in the hair and hat region. STGAN, one of state-of-the-art research of facial attribute editing,
has shown results of naturally editing multiple facial attributes. However, editing hair-related attributes can
produce unnatural results. The key idea of the proposed method is to additionally utilize information on the
face regions that was lacking in the existing model. To do this, we apply three ideas. First, hair
information is supplemented by adding hair ratio attributes through masks. Second, unnecessary changes in
the image are suppressed by adding cycle consistency loss. Third, a hat segmentation network is added to
prevent hat region distortion. Through qualitative evaluation, the effectiveness of the proposed method is
evaluated and analyzed. The method proposed in the experimental results generated hair and face regions

more naturally and successfully prevented the distortion of the hat region.
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I. Introduction
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II. Related Works

1. GANs
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2. Image-to-image translation
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3. Facial attribute editing
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III. The Proposed Scheme

1. Goal and approach

Alokske whee ojA 3 Fug Festo] STGANS] 2
s TS A FEST Al 7R Ad
83} 2t} A wiml2 oj2)7lelo] ©Rg HEZS] Slo}
of vlej7let gele) ujaa 2 Egel vl WA 44
S ZUIsHY T Y2 &% WA AAS x7sho]
A PHolNe] st Hgolut o oAstct. Al wiA
2 OAES 2 439 7 I &4 AT ble] 9
=g 25k gistol At elg ojuld Qi pa= 4

Falo] opAzdic,

2. Network structure
AotsH= HpHo] Al LML Fig 1ut 7ttt pALS
3A) AR GoF AEAF DE Uo]RIc} AARF = A
2 e ot 4492 wolstes WS e ot
N RE] lAto] APAAQIX| 9} ﬁ]o}:
S sfo], Nz 7

l'IJ

1>
e
Pa)
)
rr

e

el

=)
l—D:
of
i)
100 xQ

0,
o M5
oo
_>A:
)
oL
Q rﬂ Dal
< e -
o ne L W r—"z*'
> Moo j;l
Jla 05& o o
Ny rlr
&, &
Uy g
o
i
ball
2
ip
ox
S
S
i
[1AS)

ok

roh
o

o

] LU

ox r
1
=
rlo

ball
2

@]
roh
L

il

atty ;= att, —att, (1)

o= Gl atty ) ?

s

20| 715% Rde sl P 2o F5u0
ug Wy 22 WY AFY G2 BUL 752 A8
st @43 WY AT ob 9T 44 BHAE §
£2 A2 P oo T 54 B S YO B
A 22 Y 2.2 YA of) 24 (312 42 WA
A% G2 depdch



4  Journal of The Korea Society of Computer and Information
| | |
] Il |
! ! |
: I €, Atwie classificatin. |
| T > |
| H ) — > RealFake :
] Il |
| | |
| 1l |
| 1 |
£ H |
| i |
| I |
] 18 |
I |l |
| |l x, |
| |l I
| || |
| || |
| i |
: Hat segmentation network G,,, : } :
! 1 |
| || |
| || |
] |l I
I I |
I Il |
] |l I
| I |
: |1 |
: 1) Additional attributes i} Tmage comparison i
| | il o _ i P |
i Hair_Rate_Low 1 : i :
: Hair_Rate_Mid 0 i } i
: Hair_Rate_High 0 : ; :
e e e ——o— s ————— i |
@ Denotes element-wise addition ® Denotes element-wise multiplication
Fig. 1. Overview of the proposed method
2, = G, (z,patty,)- @ A r:ﬂole1 HES] 9F 94 2,5 U2 oo, ujx|
o 9 AAEG AMQJSHLE J15AIS Badict Algxt
1 = 5] o -
Ex} _E.%EP /‘\_]7(:)11301- G’m% g]n]@l 0-]6}\01— _E_se} HJHJQE i=} 9] %3—1% }\g OK}JI —“] u_:]x E% 0“6}\0} $t7} O}L,]E}
HARIE] ol sl olorx %X WAIE] A
} déo_ﬂ‘% 7&!%6}7] ‘?’]_63 ‘g‘ﬂ Oél!% d(;}\o]- iEs, %7(:)]?‘%1- Ji"j?:] R E% d(;}\o} }\}_Q‘ }L‘ O]Tl“l: z 7; %j@% =
_ AAAF Ag;\gfhﬁo Jur AA10] ALo| ux u]
299 3 atty e YO} A5G RAFURAT gy GF S ABSIE B =8 54 Kol axfe o
- _ A7] =]l A0 S VE| l:ﬂ-}\H [SE=DNI Al
N BAF BT ARY 6,9 24 (@ Og gop. 20 B . Mt Ahe] DA el tsb 4
e Aol W] mRolth ThEst el Yol
G ) s o8 @9o] WA upATR ZHHAIHEA FEE/do] Al
irea = Gl llasy) W 2 vigEn ge Roe Aapt ] el 2o
2 WolIt} mRo] X} 0jAdo] 48 WER seso
LA 0tAS my, & BANR AE G2 1] PR 2 apest WAL olsi
3 240 7 oe] gole 0o Fhe 3he e sl
o}, RA} OfAS m, & 01850 HAHE I= A4 2,2] 3. Attributes of hair region
S ololel el R BY 40 2 GO YHN U &4 WO ORP7EES e closet S4a o
A% HRd 92 94 o5 UEC AT uhd 22 ¢ WS TN HelisE gdd Ay, JH. 9IRSt
~ A 2 9l7 o2 ooy 7 873 &) A-HA A o)
% 5,9 A B9 A4 (5)E chea 2t = e, oV e Sp e 5 R
o} WAo] oft. T} vfaltet oia30) Hug 57}
2 sisoll E8T 4 qlok 9F 44 we] Bo]
It: Ie*(l mpred) +$s mpred (5) /‘\j% 7;1% Oiﬂ}\OPOE} —/F- ]q.
Aletet ol e dlole] MES @4 U veliet
Azt pe Aol APIRQIRS Agste p, A1 WA 7o) g Al 3§02 Ukn, &3le 188
1} o] ol A2 248 7H=x|2 Basl p . Al AE5t= N £A(Hair_Rate_Low, Hair_Rate_Mid,
goe AT F AZYL AR BYE 9F g HairRate High)e S710i9ink 2 £42 A2 o



Improved STGAN for Facial Attribute Editing by Utilizing Mask Information 5

Number of samples by
percentage of hair region

hlgh

mld =

_Esoou !
ESD{D

E‘IO(D

ESO{D

E 2000

=

Z 1000

5 | [

15 25 35 45 55 65 75 85 95
Percentage of hair region(%)

(a) Distribution of 3 groups according to the
percentage of the hair region

Percentage of hair region: 49%

Attributes added
Hair_Rate Low Hair_Rate Mid Hair_Rate_High
0 0 1

(b) An example of adding attributes based
on the percentage of the hair region

Fig. 2. The process of making hair region attributes

7H BAES Ag, BE, WaS duleith Fg 2&
Hej7He vle 4742 T S UERth 7R RA]
Hole] A= 3000088 Blelziet qolo] gix
s, wxgo] wet of 10,0084 3/l] g0 s
£2 ozt Hach UARES 22%9} 42%2 ARER
2 Sote 4 12 ARt Uoixl £
42 002 APgalth ojE Sol, Fig. 20 AEL 0}
I} gkl go] 49%2 42%1C} oA viel7let RSOl
=0 20| £3t22 Hair_Rate_High= 12 AA5HY,
Hair_Rate_ Low@} Hair_Rate_Mid+= 002 AASIHCT
w5 OhE S710) Dol A RS 44 A8
2w AT A4 WSt FAe kI A &
’J(Hair_Rate_Low, Hair_Rate_Mid, Hair_Rate_High)
2 & o] shje] 449 o] B2, Yojx| 442 0]
gt Bad 442 12 AAs: A%d:
Hair_Rate_LowE 1= AAsi} Bald £ 002 A
Ast= H20o= hair_Rate_ MidS 12 AASH}

82 32

N
i

rlo

2

e
[
T

=

b
4
L%

N
(o]

|

4. Objective function
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2. Evaluation of experiments
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Fig. 3. Experimental results of face images without hat. It shows that the proposed method can achieve clearer and

more natural results when applying Bald attribute(red square).

‘A’ means adding the hair ratio attributes. ‘C’ means

the addition of cycle consistency loss.
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attributes, the hat region can be masked to obtain a more natural result(red square). ‘A’ means adding the hair ratio
attributes. ‘C’ means the addition of cycle consistency loss. ‘M’ means hat masking.
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