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Fast Multi-way Regional Makeup Transfer Deep Network

HUANG Yan*?, HE Ze-Wen*?, ZHANG Wen-Sheng"?

(Institute of Automation, Chinese Academy of Sciences, Beijing 100190, China)
(University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract. Makeup transfer is a task that can transfer the reference-makeup to the before-makeup face, where makeup style is maintained.
It provides a fast and efficient solution for visualizing candidate makeups, receiving extensive academical and industrial attention.
However, the difference, such as the human face, eyebrow distance, and lip shape is more or less ignored by recent works, leading to a
problem that the facial structures are lost. Moreover, the lack of datasets which are composed of before-makeup and after-makeup images
also provides additional difficulties. To this end, this study proposes a regional fast makeup transfer multi-way network. Specifically, the
key points of faces are firstly detected and these points are used to align different faces in an end-to-end style. Then, three way-specifical
losses are used to optimize the makeup transfer network jointly. These losses are designed with the apparent properties of the eyeshadow,
the lipstick, and the foundation, which shows better makeup results. Finally, poisson matting is used to fuse multi-way outputs. Compared
to the previous works, the proposed model requires smaller storage space and has faster speed. It can keep the structure of the original
face and lead to balancer eyeshadow, more vivid lipstick color, and more detailed foundation make-up. The proposed model is estimated
on two universal makeup transfer datasets (i.e., VMU and DLMT). The experimental results show that this proposed method achieves a
better visual effect. Besides, it also outperforms the alternatives in terms of makeup speed, the effect of transferring different style to the
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same person, and transferring the same style to the various people.
Key words. makeup transfer; deep network; region alignment; multi-way
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Fig.1 Framework of fast makeup transfer model
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Fig.5 Some examples of the VMU and the DLMT beauty datasets
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Table 1 Weight setting experiments of lipstick RMT-net’s four losses
R 1 JEE LHITR ML 4 T B B A L5

TR EEST G -
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© TEBREEGESIEIFEFDT htp/ www. jos. org. cn



H A S Bk 5 R e e IR R M4 3557

3.4 VAN AR SO IR R, S 2 (R R AT T S R s e S X bl TR AR AR AT
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(a) VGG-Face (b) VGG-ImageNet
Fig.6 Content reconstructions of the before-makeup images
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Fig.7 Makeup style reconstructions of the reference-makeup images
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Fig.8 Process of the different layers of lipstick RMT-net
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Fig.9 Outputs by setting the weight of lipstick RMT-net’s current loss to different values
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Fig.10 Contrast experiments of the lightness of the makeups on the DLMT dataset
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Fig.11 Experiments of the lightness of the makeups on the VMU dataset
K11 VMU H 45 e s S

34 EHMES L

SE RS BT S B 1 4 SR ] 12 AL 13 o el 12 Hefs A S S Guo AP Gatys 8 AL Liu 25 AP
7E DLMT %cdfi 45 F (¥ 45 047065 b 2o 585 3 310~ 5 31l o1 Guo 28 NP1, Gatys 2 N1, Liu % AP ik
g5 LB5k 1 SCHR[5). 181 13 HoB A STk Gatys 2 A Luan 2 AP, Li 2 A7 VMU $idla 4 b g5 Rt
F7XFH, Horh 55 3 51~ 5 HIl R 7R i) Gatys 25 A, Luan 25 NP Li 25 A8y bofl 25 B2 1 ok I Fr A0 R (Gatys
2t \ 8 https://github.com/jcjohnson/neural-style,Li %5 A :https://github.com/sunshineatnoon/PytorchWCT,Luan
= A\ Pl:https://github.com/luanfujun/deep-photo-styletransfer), T 57 Il 25 J5 15 31 1) I3 45 .

L% DLMT $fit 4, 1 12 (f5th LR W3:(1) Guo 45 APV 4 LURE A #8047 1 52 Ml 2% ) Bl IE 3 R
%H‘Jiﬁ%ilﬁ%ﬁ:“ﬂ’%#ﬁ'@) Gatys 25 NSz Bl T 42 8 1o 283 7%, 2B B B A7 78— 81 79(3) Liu 4%
NBISCHL T IR SRS 10 3T (5 0 B A e S A8 10, 2« A IR S A W S PR AS R, T 565 5 B AR 5 1 ﬁ?ﬁlﬁ%
34T3(4) AL ESEIL T IS RS TR, 5 Liv 258 ABIEE 14T RIS 3 47 45 Bxt L, A SC s Il A IR ok 2%
SEXTFR AR5 BT R S TR 1) & SR L, A S B J ol B AR B

B3 VMU S8 42, 181 13 o6t b 2 992 (1) Luan 25 APV SR S Bl 7 38 (4ol 2 KURS 1R SE 7 (45 B0 1 4 SRR
KL (2) Gatys 25 NIV e T 8 #0592 (9 N (8 B SC BRI 13T A%, HLE AR B0 2 DU TRl R €4 A 3T 485 (3) L
25 NUVRy o 2 S ob B B A7AE 22 4 I 3 e, LA S BLIR ST 4% 5(4) A S Se Bl T il 5T &%, HLT 19
(1) bt 25 B 1 I 5 56 S8 167, U o (R SEOR L R IO B SE RS 4058 L AT RIEE 34TSR T MR AT (03T A% 28 2 475K
LT S M g A TR (03RS i B S IR €00 1 % 2 DR A I 4 11 € 7 ok, ¥4 20 €0 B2 JER IR R A 7 2
I G5 ) 45 1, I % 4 /D S R R

© PEBEERKEFIFEU  hapy/ www. jos. org. cn



FW F A 2 B 5 KR ik e A R AR R 3561

Z i BN Guo 2 AP Gatys 2 A Lju g \ B '

Fig.12 Qualitative comparisons of results on the DLMT dataset
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Fig.13 Qualitative comparisons of results on the VMU dataset
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Fig.14 Different people with the same makeup on the DLMT dataset
Kl 14 DLMT Hdi 4k, 57 N Ftlonf b siz g

Fig.15 Different people with the same makeup on the VMU dataset
Kl 15 VMU %dla gk, 57 N )t s 56

(a) (b)
Fig.16 The same person with different makeups on the DLMT dataset
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Fig.17 The same person with different makeups on the VMU dataset
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Fig.18 Quantitative comparisons of results by computing PSNR/SSIM
on the label-pairs of the VMU dataset
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Table 2 Results of quantitative, the average generation time and the average covariance of 28 pairs
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Time (5) 184.30 85.07 0.42 0.23
log(Cov) 6.315 3 6.3410 6.3100 6.308 8
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