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Fig. 1 Architecture of face attribute editing algorithm
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Fig. 3 Process for solving normal vector
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Fig. 4 Face attribute classification network
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Fig. 5 Loss curve of 4 kinds of attributenormal vectors

()l

(c)HRER

(d)yeFiy

Bt so
SR NGV SIS ) € O O VA PN e LS e

Fig. 6 Results of face editing with normal vectors under different training iterations

-l 7= A T BR S R JE M BB N s FE g —
WEIERZ )G on BHOERIT n " A3 RH A4
TSAEAEIE Ty RS Bl B, 77 A 5l IR T 46 2 Ja M 1R ¢
fiE s 76 A5 A 1R £ 07 10 A% Sl ), 9 B sl 0 55 T A 6
FRAE s B 2o A58 1 43 400 R B AT J5 A 7E — 7 B {H
Z WM.

R T RSN S ) 28 A 1) AR 1) o 3 0T
(R, AR SC L5 1 R 2 IR BE AR S B S T
AR B K 50,200, 1 600 F¥E 0] & XF A R 4718
M SEI AR AN 6 R, FEIEARIRE R 50 B, 7 )
HOARE NI Eds e E P (R B RSER A
M HR 2251 A B Z M, 51 n o8 5 ok R 45 )
B IR o 2 A 50 A B T 3 el AR TP ) A
Tox @ k. 7EIEARRECH 200 B, IR 5 I8 M 09 R E 38
TEAkE R, (Hk M 2L 2y AR R e e
MO, AR AR R 1 600 B, e 51 R0 AE 3% R 1 e
AT NI, RN R B I M Ak T R AE L il A
AT T R T G A R L Ik A 9 i) e AR 3 30T AR
o
2.2 BEMEMHEE

R T B UE AR SCAR A B PR A R A AR AR SR
T 100 ASFEHLIE 5 VR Az s, WER T 4 FlE PR

200 1 600



. 706 - BRI CEARBRA RO

2021 4F

V5 1) T X IO A8 5 A R i B8 e AR A R
B 5 ) B BE TS AR G a5 ) A 4 A2 P B M JE B
A AR ITRA AR AR A ZE R LR A AR,
FER o a5 RAn P 7 FR. AEAE S VD7 10 B Bl i ot
T rF Sk A% Wi AR i TS B DR AL | R AR A R
I HAEAL DT A s AR ek A AR K
TS 128 3 A A G B AR TR SR SN ey e kAL AR
JO7 1 W L 5T R 5 1 2 147 114 7 B A A S SR

~
(b)

T L MR A B O L B A B (B TR R 1k A
PG b A S B PR, A i 2 G (0 RBRFE B 0 (.
PRAFARE. (AR SO R AT PR A8 ety SR iR A2 AR AT
BAEHEEFRRE, LB AR, X FE Ok BE%
BEX TR E BB HEA T O, AR — e R BT LR A
TCIIR o 1 i ke gl e T MEAE SRS N T AR £
TREE B S R 20 B S L R R AR AL B AR BB R
JER RS Al — A NI A [ Ja A i 23K

A Wk 1) A D PRl 970 1) 21 7 ) 4 08 A e AR

K7 RRtE e

Fig. 7 Results of single attribute modification
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Fig. 11 Influence of face attribute editing on image quality
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Facial image editing through manipulating attribute normal vector

JU Yixuan',ZHANG Jianhai' , MAO Xiaoyang®, XU Jiayi'"
(1. School of Computer Science and Technology, Hangzhou Dianzi University, Hangzhou 310018, China;

2. Division of Engineering, University of Yamanashi, Kofu 1955-245, Japan)

Abstract : Modification of given facial images according to users’ demands has secured wide applications in areas such as makeup
design, criminal portrait. Current generative adversarial network (GAN) based algorithms can transfer or qualitatively change
semantic attributes, but can hardly attain the quantitative change of user-specified attributes. Aiming at these problems of attributes
separation (entanglement) and quantitative editing, we propose a quantitative facial attribute-editing algorithm based on attribute
normal vector modification. First, the optimal control vector corresponding to each attribute is solved end-to-end in the hidden space,
and each attribute is entanglement. Then, by adjusting the displacement factor of normal vector, the variation degree of single
attribute is controlled. Finally, through fusing multiple control vectors, the comprehensive modification effect of changing hybrid
facial attributes is obtained. Experimental results show that the proposed method can be applied to quantitatively editing both the
composite and real face images,while maintaining the quality of resulting images.

Keywords: face synthesis; generative adversarial network(GAN) ;attribute editing; quantitative editing



