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Introduction of
NAVER WEBTOON Corp.



NAVER WEBTOON Corp. is

1. Spin-off from NAVER on 15t May 2017

2. Our Vision : 15t Disney Competitor from Asia
 Digital Contents Business based on High-Tech

« Covering various types of contents

3. Currently
« No.1 Webtoon Service in Korea
 Also Serving Webnovel, Books, Play and etc.
 Rapidly Growing in Worldwide Regions
- Total Users : 40M MAU Worldwide
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Our Research Interests

1. Effective Content Creation : Lowering Creator’s Efforts
- Sketch Simplification
« Automatic Colorization

« Cross-domain Transfer : Photo-to—-Webtoon/Comic

2. User Satisfaction
+ Super Resolution : Save Data Cost And Fast Delivery

« Automatic Drawing Style Classification and Suggestion

3. Any Fun and Meaningful Ideas
 High Performance Advertisements

« Recommendation System
« ARToon
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Webtoon Workflow and Al Needs



Webtoon Workflow - Movie
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Webtoon General Workflow
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Webtoon Workflow - Term #1
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Webtoon Workflow - Term #2

A 2] vs HIE{ 2]
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Webtoon Workflow - Why?
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Webtoon Workflow - Why?
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Webtoon Workflow - Why?
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Webtoon Al based on Deep Learning
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« Sketch Simplification
» Sketchto Pen-Touch Image

« Automatic Colorization
> Fast and Well Painted

* Cross—-Domain Transfer
> Photo to Webtoon

« Webtoon Drawing Al
» Story to Webtoon
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Sketch Simplification



Our Work : Current Version
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Our Work : Stylized Sketch Simplification

Sketch = Contents + Style
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Our Work : Stylized Sketch Simplification

Sketch = Contents + Style
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Neural Network-based Sketch Simplification (==/HI%)

1. H{E/EA:
- QAM|CH CHSH BEALIFA &A1 0134 Satoshi lizuka 2| 3H 35 A
- SIGGRAPH 2016 =2 {et
- T2HE AT 2 2 HO[A| A&

2. L}E8/53:
- HIE{SLE O|D|R|E 8T 7| & St Cr2A| HE AR AME S 2L 225 H|EY 0|00 = & 7ts
- ME Hhestotel 342 FUE V& o
3. Tl /m
- 2= 2]0]0f7F AZE[0] U= (Fully-connected layer) 7|&2| CNN 2231t Ct2A|, TH2H0|E -2t CiFet siet =0 Lt
2|7} 7}s3H=SE Convolution operation0f| &
- Down-convolution2t Up-convolution?2| 7|2 2= 3 A CtEX| §toLt, st EE e 2 B2 2 A'E
0|5 Sl 2 olled = RRUME AH2| AE3H0| 2ot AEIF HE
- Kernel SizeE E2t517| 2I8l Padding AF25}H, Pooling Layer AFE T4l StrideE =2 Convolutional Layer A&
- Up-scaling2} Down-scalingZ &3l Simplification =& 2 +=US

o

AL

L||1-UL1|11'u]L|t1uft1 | HxW

e

Flat-convolution

Down-convolution \ n



http://hi.cs.waseda.ac.jp/~esimo/publications/SimoSerraSIGGRAPH2016.pdf
http://hi.cs.waseda.ac.jp/~esimo/en/research/sketch/
http://hi.cs.waseda.ac.jp:8081/

Neural Network-based Sketch Simplification (==/HI%)
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Neural Network-based Sketch Simplification (==/HI%)
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PaintsChainer (AH|A)
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https://paintschainer.preferred.tech/index_en.html
https://github.com/pfnet/PaintsChainer
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Automatic Colorization



Our Work - NIPS2017 Creativity and Design Workshop Paper

Consistent Comic Colorization with Pixel-wise Background Classification
(Sungmin Kang, Jaegul Choo, Jaehyuk Chang)
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Figure 2: From left, outline (a), background detection (b), low-resolution colorization (c), colorization
without background information (d). colorization with background information (e), and ground truth
colorization. Best seen in color. © Donggeon Lee.



Our Work - NIPS2017 Creativity and Design Workshop Paper

Consistent Comic Colorization with Pixel-wise Background Classification
(Sungmin Kang, Jaegul Choo, Jaehyuk Chang)
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Figure 1: Overall architecture of the proposed comic colorization model. Our novelty lies in the
background detector, highlighted in green. Note that this is a diagram of the inference precedure;
each component of the model is trained separately.



PaintsChainer (AH|A)
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https://paintschainer.preferred.tech/index_en.html
https://github.com/pfnet/PaintsChainer
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PaintsChainer (A{H|A)

5. MH|A 18 WAL
- 712 A% BAB0| Z21Y 715 HE 27t
- 271 3128 Tef HA|O 2 A 5[0} YsHs AEY Ml 7hs

=
- MY 2IE HES = 2HE=S 20|10 HE = Z{25t0 0|2 71 A UMA| 2 IS

6. AAFA /12 Aret:
- 7|& MH|A0 H=E BEE FA|T, HEEMQI AL E2RE ZHHSI D HSAC 2 F ot &

L oo+ o T
0| E2 830 A71dE0| ArSAHME0| CHol 7FAl= 7|CHRf 7HM A S mfelst= ARCIE 2AsiE= A E22 X &
- A71H 2 31F0|Lt AMBSH= MZHSO0| CHE S Aore il 21718 HEE S5t 220 oA = 112 Ee

@ Colorize HE 22! @ &7HE 5= ZE] MEH

\ Colorize e
/" [ ) ,// A -‘
kK ( / _nange pattern for colorizing
@ HME HS @ 2|0]0] 22|
LJ
: Layer 1 L o]
° =
®
®
®
® S g
— : :'.:"'!
Mormal | ‘:f 1
8 Remove layer
Clear layer




Deep Color (H|=2)
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http://color.kvfrans.com/draw

Deep Color (H|=2)
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Scribbler (=2)
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&11] Playful Palette (=&)
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https://youtu.be/kapQfn7K0fQ
https://drive.google.com/file/d/0B3xHoWFdPca8aGtYMG5lS09yY2c/view

[2F11] Color Chameleon (Z2EEIY)
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https://youtu.be/m5U5nePn0vg

Cross-Domain Transfer
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Unsupervised Creation of Parameterized Avatars (=&)
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https://research.fb.com/wp-content/uploads/2017/08/unsupervised-creation-parameterized.pdf?
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https://www.kickstarter.com/projects/324092570/manga-me-an-ai-powered-app-that-can-draw-you-in-an
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Super Resolution



Image Download with Low Bandwidth
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High Resolution Image Recovery
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Automatic Character Generation



Make Girls Moe (H|2)

1. WA /EA:
- Preferred Networks 212] 2! StME0| 3= AL
-201749 8 42 374

2. 418/E3:

- AREAZE HE[ M /0|4 /2tE S| TEt0|EE 2| -stH, 0|2 7|22 0|24 FHEEE ddslF= &

r|r

3. A /EE:
- A8} Customization2 7Hs5HA| 517| 28 Al lllustration2Vec feature extractor 82 AME, 32702 FL OIHES &

- ZZ5 0|2 53 DRAGAN BH S ZESI0 AR

Generator Network 16 H?ld ual blocks

| k3nBdsi  k3nbdsl | k3nBds1 k3n25651

5
-]
5
K

Dutput{3*128*12E)

Discriminator Network

k4n32s2  k3n32sl k3ndZsl k3n32s1k3n32s1 kdnG4s2  k3nB4sl*4 kdnlZBs? k3Ini2Bs1*4  kIn25Gs1%4 kin512s1*4

I ) |-T b K3n256s2 kans12s2 k3n1024s2



http://make.girls.moe/#/

Make Girls Moe (H|2)
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Girl Friend Factory (HI2)
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Girl Friend Factory  Tocreateasee  Infinite Gacha  Aftribute change  Attribute Morphing  synthesis
Choose her attributes from the bottom, and unlimited turn with the Generate button! ! If you like it right click to favorite!
Generation
hair color |- Black hair =) Blue hair ¥ Blond hair =) Brown hair =) Purple hair =) Pink hair
! Green hair ! Gray hair () Red hair ) Orange hair ! Blue-green hair () silver hair
Eye color | Green eyes LI Yellow eyes ) Blue eye | Tea eyes "/ Red eye ¥ Purple eyes
-/ Peach eye ! Blue eyes
Hair style =) Ultra long hair ¥ Long hair ) short hair =) Twin tail I/ Wave Hair L Side Ponite
Facial parts | Open [/ Eyes closed “ lip | Wink

expression ¥ A smile @ biush


https://hiroshiba.github.io/girl_friend_factory/index.html

3D / Animation



Al-assisted in—between animation (Z24E)

1. Wi E/EA]:

- Y= A@/Z2 2Ol Yuichi YagiZt S+ OIE[0] 2|AF Dwango 2F OHL|H|O]4 H[2tAF Mages2| A|@2=

UBSQ ZRAHE (2017H)
- a0 F

2. L1 8/EH:

- OL|H|O| M H|ZA| =23t Key Frames A|2t1t O AHEZ HASHF= in-between frames S0HIA]
in-between frames AH|&2 AtS3S6lF7| @/ A+

- 7|2 G| HLE AU 2 SIHAF O AFHAR 2 AWt HEZ 7155 &

3. 45 NE U8 /Fa:
- Z47H 10| DR AAIAR D H2tS £F0|2H= T}
3, G 237 AL BHSO1 OLITIO|AS HIESO 2 242 27K5HE A0 2 HE(%| L2 BiAl21Y
333 2y 12 2SI vEs s

- oA Sl A “E;‘*'EOIDE Of2] HelstA| Trtsl7|= o2iE

FER(x4)

OMAGES. ©7 RILEBZEREREES C ORI AAFRICK D BB ERK UTEEDTTY



https://youtu.be/_RM1zUrY1AQ

Outline

1. Introduction of NAVER WEBTOON Corp.
2. Webtoon Workflow and Al Needs
3. Researches on Webtoon Workflow

1. Sketch Simplification

2. Automatic Colorization

3. Cross-Domain Transfer

4. Furthermore

6. Q&A



Ending






Q&A



Thank Youl!

We are H|r|ng| https://www.webtoonscorp.com/

jaehyuk.chang@webtoonscorp.com



https://www.webtoonscorp.com/
mailto:jaehyuk.chang@webtoonscorp.com

