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== 2Jl: AdalN Style Transfer (ICCV 2017)

ol A X[+t M =: Adaptive Instance Normalization (AdalN)

— O

HA|ZtS 2 (real-time) W= A AEFY H&(style transfer)

\
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2131 HA: Image Style Transfer Using Convolutional Neural Networks (CVPR 2016)

Liotal (ﬁ: d, 55) = ALcontent (ﬁ' 55)) + ,BLstyle (C_i, X

0|0|X|Z {2 Xj2 YHlo|EBLICt Result 7

Style Image a

Ol
re

Arbitrary Style Transfer in Real-time with Adaptive Instance Normalization (ICCV 2017) Lt



%171 HYF: Style Reconstructionz} Content Reconstruction Z£%7| &' (CVPR 2016)

[ Style Reconstructions ]
Gram Matrixe= M@l 32|2tF HX|H| EL|CH

Style Reconstructions IS

(a) conv1_1

(b) conv1_1, conv2_1

Style
Representations D

T 2P 4V 4%

Convolutional Neural Network

(c) conv1_1, conv2_1, conv3_1

(d) conv1_1, conv2_1, conv3_1, conv4_1,

(e) conv1_1, conv2_1, conv3_1, conv4_1, convb_1

. Input image [>
[ Content Reconstructions ]
© 2OIHAE PAIHOI LM e ANELCE

Content
Representations

(@) convi_2
(b)conv2_2
(c) conv3_2
(d)conv4_2 Content Reconstructions

(e)convb_2
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11 uij 4 : BiX| ¥ 2l (Batch Normalization)

- X2 Z (channel-wise) M 3= 3HSHL|CT,

- 2 X0 HES D20 yot p5 Sta-LIC

1o =

N H W

o) = | e 30 S (e — pe(2)? + ¢

EllA{(Tensor)

n=1h=1w=1
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time with Adaptive Instance Normalization (ICCV 2017)

Arbitrary Style Transfer in Real



Hoj| w2} CH2 feature statisticsES =2 $fLICE.

+ B°
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0|91 O}0|LC|0]: Adaptive Instance Normalization (AdaiN)

- Qi1 E7|: CINOZ feature statisticsS B HsH=
- JHCHH 02| DHEl styleS AFRSHX| L1 2 o|o|(arbitrary) O|O|X|ZEE

- AdalN2 0|83l Lt2 2I8t= 0|0|X|of| M AEt(style) HEE It MLk 4 QI&L|CE

o SHSA|Z MEH0|E{7} LWRSHK| QSLICE (v AR SR e

FE
« feed-forward @4|2Q| style transfer HEQ|A0||A AFEE|0] £22 452 EYLICE

AdalN(z,y) = o(y) (:1: — p(a:)) + 1(y)

o(z)

x: 2HIX 0|0|X|(content image)
EtY O|0|X|(style image)

>

Y.

Arbitrary Style Transfer in Real-time with Adaptive Instance Normalization (ICCV 2017)



Adaptive Instance Normalization (AdaiN)

« HERIZ S7H0f Q= AdaINO| AEFY M & (style transfer) A2 AL
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Adaptive Instance Normalization (AdaiN)

. aetaa ﬁs—ZHu Gilg(1))) — u(di(s)]l> + Zuawz D) — o(i(s)ll2

thlIH AEIY feature

t = AdaIN(f(c), f(s)) Style TransferZ $=8list feature M&
T(c,s) = g(t) C|ZC(decoder)E HA 8-l 22t 0[0|X]
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AdalN Style Transfer A1}

Method Time (256px) | Time (512px) | # Styles
Gatys et al. 14.17 (14.19) | 46.75 (46.79) | oo
Chen and Schmidt | 0.171 (0.407) | 3.214 (4.144) 00
Ulyanov et al. 0.011 (N/A) |0.038 (N/A) |
Dumoulin ez al. | 0.011 (N/A) |0.038 (N/A) 32
Ours 0.018 (0.027) | 0.065 (0.098) o0
[Table] Speed comparison
6 3.0
—— QGatys et al.
° 28 —— Ulyanov et al.
—~ 4 — 26 —— Qurs
‘-JE 3 2 —— Content Image
=, \¥ = 24
1 22
0 20 S = 2 X ; 3 _':; ‘ | 7 ‘:, “ | .‘ S W
o 100 2(|)toe -, :r?o 400 500 o 100 2(|)toe -, :r?o 400 ‘ = A -t - mh& AN
Style Loss Content Loss

Content Ours Chen and Schmidt ~ Ulyanov et al. Gatys et al.
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Runtime Control @ Content-style Trade-off

T(c,s,a) = g((1 — a)f(c) + aAdaIN(f(c), f(s)))

22l Style TransferO|AM At E|= 22

’\il 5

'PE‘// |
%Y

f/’?‘ ‘F'A’

a?t 00|l 7MtE=5 2 =(content) O|0|X[0f| 27k2 21} O[O X|7t - & LICY.
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Runtime Control @ Style Interpolation

K
T(c,s12, K W12, K)= Q(Z wrAdaIN(f(c), f(sk)))
k=1

+ K7Ho| AEFY o|OjX|of EXfste AEUS B2
:

>

40 Style TransferS & 4 UELICE

« feature maps A{O|Y|A|Q| Interpolationez 7t
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