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KOTRBADOA T I T FOHEBRICEDW OVE I FERIR
- FEVYZIEFTILELT LDA 14] =558

- BRIERCEDREYIDDHBICOVWTNIF Y ZEH 18] ICE>THEUEZEY

Topic A Topic B Topic C

- ) Rl
-hhﬁh--l—u—
u--—l-ni- - y 4

[14] Blei, D. M., Ng, A. Y. and Jordan, M. I.: Latent Dirichlet allocation, Journal of Machine Learning Research, Vol. 3, pp. 993—-1022 (2003). 51
[15] Cha, S.: Comprehensive survey on distance/similarity measures between probability density functions, International Journal of Mathematical Models and Methods in Applied Sciences, Vol. 1, No. 4, pp. 300-307 (2007).
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- REREN
- VATALARCKDOAZTVIEORE.Z I —YHHISCENTETDIDOLZREHICTD

Topic A Topic B Topic C
?Eﬂﬂ FHIR —7 RLA

(S o N
4 = el
% .4
' <
‘\‘! Vi
0B oL

%
‘\‘\\\f :

rE‘f-
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JVETHBERICEDSBUERLICEY 5328

- EEBRBE

- JTV EBDIEROFRMFER 1 L.

- JITIVEREDOBEEOEEZHIK T DRMEERD FFEEFR 10 MITDWT,
AVETHICBITIEEDODE#HEZ O Hh X ThE
- YATALICEL>TEED DD EHIMTLU = 3 1ER (BFUELLL 3 E&R, i.e., O)
- YRATALICEL>TEELBEWVWEHRTL - 7 /ER GEUIE TG 7 /E&)
- EBRBHEBICIE O [Ed 3 DDIFBLSICIER (i.e., O)
- VYATLICLDEREREEBRBHEDIERER ED—BEIC L > TFH

JITFG (XN
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KRG R

- Top-3 Accuracy (& 80%, FHIIERREGEIE 1.24+£0.16 (95%EFEXE)

Top-3 Accuracy

- YRATLIEREREI—VIERERIEEWVWERT] DO

D EDERDL—HLTWND

- RBEFZEICKBIAVEITRICESILKEREOELL

E (3B D& DSBAN &

100.00% 100.00% 100.00% 100.00% 100.00%

100% 3.00

75%

2.00

50%

1.00
25%

0.90 0.80

Average Numbers of Correct Answer

0% 0.00

1 2 3 4 5 6 7 8 9 10 Total
(N=10) (N=10) (N=10) (N=10) (N=10) (N=10) (N=10) (N=10) (N=10) (N=10) (N=100)

Query

5.2: %27 1V Z ¥ ®d Top-3 Accuracy

1.00 0.50 2.10 1.30 1.70 1.90 1.60 0.60

3 4 5 6 7 8 9 10 Total

Query

5.3: %27 1Y) Z ¢ OIFRIEHE
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e
(A) A=Y I DIGEIFFEDBIEIC £ 2 THEED —E TV Z 7O I- DT H N EE
B)FmOIVET A TI T I FOBETEESHEHEDEICIDNIRICI >TRIREEIND
770—-F

(A)EBFIRBINT= VGG16 ET W EZFHUEZSNILSTETIOBE
(B) FEYVIEFINICED>TAHAT VIV h2HEEFEEZRB L BEMSITOLEIZIRE
- RBEFXICKLDIIAVETHERZHAVWTHEUREITETH D Z EHRE

Document representation ICEEd &Mk

AR TEAIDIIVIRRY AT LADOIVE T HICEDHEIMMRRDIZHD
Document representation & U CTEMLIERD OJEE -



REFE 3:

BRICEDSREISRIIUVYD
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(© Shinpei Ito (© Ebifurai (©) Kaasan

X 6.1: HEIZ X 2#EEDEVD—HF

[54] Lang, B.: The Concept of Style, Cornell University Press (1987).

FSEICRNT-1EE DIFE [54]
(e.g., BMOKE, BBLE,
HYEEDWMEE EDHEEHE)

1—YOBOICAET<EDLIER

R|ENFHOHEIFEDOEIC K > TR
HMRPERRICE DV THIKIEIND
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REFEDHE

e
BEEFRESEMETHAFSDOEIC L > TERI N, HMRIARACEDOVWTHETIND

REBISAIVVIETIICLDBENFHEZEAHL CERAZRR
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RETTI: EREFIVEE#SFEEAVEREEBISAIYYIEFI

- TR
- BEOSNILEY FCEK>TEZBINTEDEETIVEBWDFE (44, 128]
- KT —INOEBEICHIIDBEDHHD

- ERETFTIVICEDILSKTISRIY VT (28 57
- BEREBICELIDBFEDERICEEHULEB{LDEU LY
- HEEEZBICEDCITISTRAYIYU VT (81,101
- ETILORBEIEBT IV TYVIBRICKET D

- AfgcorO—F
- ERETINTHD VAE ETI [46] ZEREFBFIETEH D Triplet loss [84] ICL DT
HESE{LTDZET. INILEY RZAVNT RKIIT—YICTERBEETIILEBER
- BEIRFEETILNEAVWTCTETIVEBELRENT D
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RETTI: EREFIVEE#SFEEAVEREEBISAIYYIEFI

Lyiplet = Z[Hf(-'l’") —F@)115 - 11f(=*) - FE@DI5 + o)+
Lvag = Z(H— 12 + DxL[N(i,6)[IN(0,1)])

z :sampling by N (fi, 5)

ERETIVTHSD VAE ET I [46] LEEBEFBFIETEH B Triplet loss [84] [C &k > THERBEL
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REETI): VAE ICE T <&ERIBTRE

Lvag = Y _(II@-BI* + Dxu[N(f,6)|N(0,1)])

—
Decoder

=sampling by N (/1, )

ADEBRIZDOWT Encoder ICE&>TEHEONIBELZHE
BEZHZHWT Decoder [CLK>TBHBBRINEHDBESRIC DWW THEIL
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RETETI: Triplet loss [C kK IEEHFE

Lrviples = Y llI£@®) @13 - 1£*) - E@I3+ ol

ITYA—9—IC&>TESNDIBEFHEICDOVNT
BUERZF DEMR TCHONILEEH =T DT
BERDEREZF DERE CHOHNIIEEHZERIITDRLSICESE

62



RETTI: EREFIVEE#SFEEAVEREEBISAIYYIEFI

Lviples = Y _[If(@*) —E@)|3 - 11£(=*) - E@ED3 + o]+
Lvap = Y (I@- H + Dxi[N(,6)[|N(0,1)])

—>
|~ I o
y ecoder
encoder
FC layer !—
| n
l on oM

=sampling by N (/1, )

ERETIVCTHD VAE ET I 146 EFEREFEEFIETH D Triplet loss (841 IC & > THREIFZREL
- SRETFTINOBELBERNHEZERICEI YT SIPEEIERIC K > TR\
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BRICEDSKREISAIYVIETIVICEET SEH

- FT-9tvk
- ERIZE: ImageNet [80], Danbooru*

- ZE5>—4: Danbooru

- BERFEBICZTFNEVEE 1,000 BZEBEULEE ZE(C 300 I TUE
- §HMifi>=—4: Danbooru, Mongo109 [1, 64]

& TRty bk U3RE ERE
N ImageNet _ 1,281,167
HATEE
Danbooru - 1,000,000
£y Danbooru 1,000 157,330
#Aiffi (Seen) Danbooru 1,000 50,000
#ffi (Unseen) Danbooru 100 5,000
#ffi (Face) Mangal09 92 157,152
#Ffi (Body)  Mangal09 92 118,715
#Fifi (Frame) Mangal09 92 103,900
#Fifi (Cover)  Mangal09 91 107

[*] https://gwern.net/danbooru2021

[1] Aizawa, K., Fujimoto, A., Otsubo, A., Ogawa, T., Matsui, Y., Tsubota, K. and Ikuta, H.: Building a Manga dataset “Manga109” with annotations for multimedia applications, IEEE MultiMedia, Vol. 27, No. 2, pp. 8-18 (2020)
[64] Matsui, Y., et al. : Sketch-based manga retrieval using manga109 dataset, Multimedia Tools and Applications, Vol. 76, No. 20, pp. 21811-21838 (2017) 64

[80] Russakovsky, O., et al. : ImageNet large scale visual recognition challenge, International Journal of Computer Vision, Vol. 115, No. 3, pp. 211- 252 (2015)



https://gwern.net/danbooru2021

BRICEIREEISAIVYVIETIVICEET DEH

- HBETIL

- 18 EFIILELLR

- BEEHOREICLDIIN—T
(1) Lare 2BV - (a), (b), () SNV FZBWVWEFEDR—RASAY
(2) Lmviplet ZAWS - (d), (e), (f) FEEEEBDHZRHAVICFEDR—ASA YV
(3) Lvag ZBW3 - (g), (h), (i)
(4) Lamvae ZBWV3 - (§), (k), 1) ERETILDHFZERAVEFEDR—IASA Y
(5) Lare & Lyvag ZBBW3 - (m), (n), (o)
(6) Liplet £ Lvae ZFAW3 - (p), (1), 1) REFE

- BERIRZOHRTEICLDIIN-T

(1) FAFBZITORL - (a), (d), (g), (§), (m), (p)
(2) ImageNet ZHW3 - (b), (e), (h), (k), (n), (q)
(3) Danbooru ZFB W3 - (c), (f), (i), (1), (o), (r)

65



EERHEER: Danbooru

v %z UL = EE R EE

REF LI
R—=ATAVFELD

Seen Unseen

Model Pretraining domain Loss Accuracy ARI NMI Accuracy ARI NMI

(a) - Larc 6.42% 1.08%  47.02% 14.82% 5.13% 35.60%
(b) [128] ImageNet Lrc 8.45% 1.93% 48.93% 19.70% 8.17% 41.10%
(e) Danbooru Lace 9.80% 2.60%  50.30% 20.46% 8.93%  43.52%
(d) - Letyiplet 4.73% 0.45%  45.28% 10.42% 2.57% 29.98%
(e) ImageNet Letviplet 11.69% 3.87% 51.41% 26.68% 13.90%  46.45%
(f) Danbooru Leryiplet 14.61% 557%  53.51% 30.22% 16.65%  50.02%
() - Lyag 4.21% 0.46%  39.06% 7.06% 1.01% 19.93%
(h) ImageNet Lyag 4.26% 047%  40.98% 7.10% 1.06% 21.22%
(i) Danbooru Lvag 4.27% 047%  41.28% 7.10% 0.92% 21.65%
(3) [28] - LeMVAE 4.42% 0.50% 41.85% 7.44% 1.01% 21.54%
(k) ImageNet LavmvaR 4.37% 0.46%  42.76% 7.08% 1.01% 23.11%
(1) Danbooru LoMvag 4.48% 0.54%  42.86% 7.88% 1.20%  23.64%
(m) - Lare + Lyvag 6.69% 1.24% 47.07% 14.60% 5.11% 35.08%
(n) ImageNet Lare + LVvAE 8.45% 1.95%  48.68% 20.04% 8.83% 40.86%
(o) Danbooru Lare + Lvag 10.53% 3.02%  50.60% 24.66% 12.28%  45.80%
(p) - Lviplet + LVAE 4.00% 017%  44.02% 7.62% 1.03% 25.74%
(a) ImageNet Lyiplet + Lvar 13.06% 455%  52.12% 26.64% 14.52%  47.06%
(r) (i.e., ours) Danbooru Lviplet + Lvar ~ 15.44%  6.06% 53.94% 32.70% 18.711% 51.71%

BWISRAIY VJ4EEES
BFDOI EEWERR
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EEXEER: Danbooru 7—49t v ~ZHU =S/

Seen Unseen
Model Pretraining domain Loss Accuracy ARI NMI Accuracy ARI NMI
(a) - LAre 6.42%  1.08% 47.02%  1482%  513% 3560% N— X T4 /|
(b) [128] ImageNet Lare 8.45% 1.93% 48.93%  19.70% 8.17%  41.10% - \ 7 IHEAE AN
(e) Danbooru Lare 9.80% 2.60%  50.30% 20.46% 8.93%  43.52% EEE'VE% L‘ 2 L -( |§E RE
(d) . Ltviplet 473%  045% 45.28%  10.42% 2.57%  29.98% j( <% 'ﬂ:’
e ImageNet LTviplet 11.69%  387% 51.41%  26.68%  13.90%  46.45% - 0
P . 0
() Danbooru Ltviplet 14.61%  557% 53.51%  30.22%  16.65%  50.02%
(2) - Lvag 421%  0.46%  39.06% 7.06% 1.01%  19.93% }. Zz $ £ (j:/J\ 'ﬂf: 7&
(h) ImageNet LA 426%  047% 40.98%  7.10% 1.06%  21.22% REAST/ 9
(i) Danbooru LvAE 427%  047%  41.28% 7.10% 0.92%  21.65% j:[ﬂ Ab 7n7:_ —&h EE B0,
i) [28 - LoMVAE 4.42% 0.50%  41.85% 7.44% 1.01% 21.54% —2 2 0
L ] 0
(k) ImageNet LoMVAE 437%  0.46% 42.76% 7.08% 1.01%  23.11%
(1) Danbooru LoMvag 4.48% 0.54%  42.86% 7.88% 1.20%  23.64% ?E o= \ﬁ
- ~
(m) - Lare + LvAg 6.60%  124% 47.07%  14.60%  511%  35.08% ERFIAE
W\ — ~ :

(n) ImageNet Lt Lvan  845%  195% 48.68%  2004%  883% 4086% 2 N—RATAVFELD
(0) Danbooru Lare + Lvag 10.53%  3.02% 50.60%  24.66%  12.28%  45.80% Eﬁﬂ] 7—_“ —I\D % L) ﬁﬁﬁzlﬁ v

. Liviplet + Lvar ~ 4.00% 0.17%  44.02% 7.62% 1.03%  25.74% — —ne
(p) iplet 00 0o 0o 0o ; 0o j:%j _ t % /j_\[lﬂ
(q) ImageNet Livipiet + Lvag ~ 13.06%  4.55%  52.12%  26.64%  14.52%  47.06%
(r) (i.e., ours) Danbooru Liviplet + Lvag  15.44%  6.06% 53.94% 32.70% 18.71% 51.71%
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EEfiR: AB TR L IC K B EMERET

- FHMIE®
- BETINOERFHUEICE DS IZRAI YV IBRNABORNE & —T 2D ZHER
- n:l:ﬁjlj_lﬁ

F—4t v : Danbooru Unseen 7t v ~
JTVBEKRICOVWTEETIILOERFSHEZ AV CREERRICELSD Top-3 u%@’&ﬂﬂ%
JIVBEHGRE 2 DOLERETFTIVOBRFZREZIRRUIITY BIRICFEUIU IERICIRE
JITVERIE 20 BE=)EH

ITT539RY—=IVIICEDEERIIL—FZEIZ 100 ADSHO

JT L Eﬂlbt_ [l %
@%\%i%lat?
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EEfiR: AB TR L IC K B EMERET

- n:l:ﬁ%%
V@IS K > CHEBINICETIIVEIDES LRI U IER =S

ot

- Model (j) < Model (b) < Model (r)
BEFEGABICELDIARLE—HITDIRBRELDZILBEBRUECLEZRE

B N/P B Model (j) B Model (b) B Model (r)

Model (j) vs. Model (b)

Model (j) vs. Model (r)

Group

Model (b) vs. Model (r)
0% 25% 50% 75%

Preference score (%)
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BEFHRIEBHBEHFSHEIC K >TER SN, HRNERAICED
BEFETIERNDT —INDIERMEICEID D D
r7O—-F

REDV S ATV Y IETIVICLDBENFHEZERHL CEEZ KRR
- FEEMFHE L O EMEBFHEIC TIREFEOEMME % HR

Document representation ICEEd &Mk

AR TIEE@IT DIV IERY AT LADDocument representation &L CEMESERD T EE
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sRim: et ET I %ESERA LU= Document representation DLk

REFE1@Fng145)
CRF ZBHUVV:L E1—ICEFN2BEERBEOMEF

REFE 2 x5z 53)

FHFEINCEHFAF—_1—TILXY T —JZ2BVWERIEEBSANOAZ T 7 FHIEFEE
FEYIEFIILEBWEAT I T FOHEBRICEDLCIVEZ HGHRBEBFE

IREFE 3 @0z 6 3

REIS AUV IETFTIICKBEAENSHEZBEV-BRBEHROMEBFE
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sRim: et ET I %ESERA LU= Document representation DLk

Document representation ICBRELZIZ Y I ONEEHROBEF EEZES
EEET - BEMNTMICEDFFEICLIINETR/HOIZ Y IRRKRICHITIEME=TEER

- ASVIBRRVATALICHITS
A—YFOSHEEERANDOHRDEDE EINDC EHLHIFTES
(e.g., EXRFKA SF VT FTHOLVWGHRDIER D Fed 1= L))

- 1-—-YooRBFIFIRBIN=ABLEIZVvIREICSS
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shom. K DEEZXIZ v IREKRDOBEME

Query A Intermediate images

Art style morphing

REFECLDBEISHEZICHUTC
EEICED <EmER

HLEDHEEZFOESDA S A FEGDL S
> X +OBERBEICHEITBHHD
BEINTEHKHAZRH OERZRERTTD

- SE{PEELERECDOWVWT
KOFERCI-—VOREGFERMRTEDS

74






1-YOEBIFHFPRMRIN-A8EIZTVIREREY AT LDER

AR

RRDIZ YV IERY AT LD Document representation (3= v 7 ORBIBFHRHFEED

ARROFX TO—F

RETET L ZBVWERBBHRBEFIEIC KD Document representation DILE

i SR

OVt 7k - BEGEDOABBHRZUEICUEBIROII YV IRERICH T DB = HEED
BFiEZZHAUL T Document representation DHLIRIC K D FRFEDEHNDERICEHMTES







- Wikipedia B'5 20 ff@mZ:&EL. ZSFmOBEERIEHEZEE
- ZEFROLE1I-XZREL., HELEBRRBISAICE DS/ T—Y3YV
- P/ 3avORER. 5,052 X =R

H “B-STORY” tag

/S S/ BERER B) Alabasta = - Ton, =

“E-STORY” tag
® “0” tag

X 4.3: IREX tBEERBRZ SAZER LET 27— a
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ETILDES

- F—Ity IOV TEHEAREREEBVT/\A/N— /5 X — I BREE
- Elastic Net [42] [E&IFD L1, L2 RFILT A EZEE
BRROBR. L1 =1e-4, L2 = le-4 %A

Precision Recall F1-score

B-ART 0.676 0.646 0.580
E-ART 0.672 0.650 0.578
I-ART 0.000 0.000 0.000

B-ITEM 0.586 0.316 0.352
E-ITEM 0.586 0.316 0.352

I-ITEM 0.200 0.004 0.008
B-LOC 0.792 0.372 0.460
E-LOC 0.796 0.388 0.478
I-LOC 0.720 0.144 0.230
B-ORG 0.874 0.704 0.762
E-ORG 0.882 0.702 0.766
I-ORG 0.778 0.590 0.610
B-PSN 0.822 0.486 0.560
E-PSN 0.830 0.500 0.584
I-PSN 0.822 0.412 0.478

B-SKILL 0.650 0.280 0.358
E-SKILL 0.676 0.356 0.434
I-SKILL 0.972 0.468 0.568
B-STORY 0.806 0.566 0.628
E-STORY 0.838 0.578 0.648
I-STORY 0.684 0.644 0.644

avg/total 0.788 0.458 0.526

79
[42] Hui, Z. and Trevor, H.: Regularization and variable selection via the elastic net, Journal of the Royal Statistical Society, Vol. 67, No. 2, pp. 301-320 (2005).
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A=V IRERETI

Information retrival framework Information recommendation framework
[ Information need ) [ Documents (i.e., Comics) ] [ User behaviors ]
Formulation Indexing Analysis

[ Query ] ( Document representations j [ User preferences ] WEB .Ij-_ E‘Z I:BIj-%
& == e 1-HOIZ Y IRRDESEL

Retrieval fucntions ‘ Recommendation fucntions ,E#Eﬁﬁ (: J: 57T j:E/_T _C‘S ;h_ 51|%$E c\_—_
AR & > TRFINDIEHE
T U D DORREMICEREZ1TD

[ Retrieved documents J ( Recommended documents ]

User selections

[ Feedbacks ]
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WEB Y—EXTHEHLNTWVD
RKEDIAZSYVINDFPIEA%EEIR
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EERFER: t-SNE ZHUVV-ERISHEDTRIL

Group (e): Group (a):

realistic characters

[llustrations of Hatsune Miku r I [
with detailed coloring

by various artists

Group (b):
realistic characters
with simpled coloring

Group (d):
deformed characters

Group (c):
deformed characters
with simpled coloring

-

83




EERFER: t-SNE ZHUVV-ERISHEDTRIL

Group (a):

realistic characters
with detailed coloring

Group (c): [ .
deformed Fc)haracters MUULUEEEROIBEHICEDS

with simpled coloring DSAIYJdITNTLD
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KRG R

- EBIBHELNEESHDIHE. FEFEESH5DHASBEVIBESTHEEVEEZER
- BEFERCELHOTHESN O VT HEHROXRMOERICEAT 25 EZRE

100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

100% 100%

75% 75%

50% 50%

Top-3 Accuracy

25% 25%

0%

0%
1 2 3 4 5 6 7 8 9 1 Total
(NRO) (N21) (N22) (Ne2) (N29) (No1) (NZ2) (N20) (N6) (N-3) (Ne3s) (N=10) (N=9) (N=8) (N=8) (N=1) (N=8) (N=8) (N=9) (N=4) (N=7) (N=72)
Query Query
w — W — —_— -~ P
ESHHDERDHEF > TVDIES ES5DERBASEHES
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EERFER: t-SNE ZHUVV-ERISHEDTRIL

Group (e):

[llustrations of Hatsune Miku
by various artists

D

BUASNSAEROREHTE & ho

EEI’ l: 8 ljéﬁm l: ck 2C :ﬂ%&» ~¢& im
ISAIIVVIINTWVDS ey B
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JU: SimCLR p71 ITEDKERIZE

7& (Contrastive learning)IC & SBCFEET L
FE1%E®D Encoder ZIREET /LD Encoder & U TER

Maximize agreement

Zi < » Z j
A

o) g<.>I
h; <«— Representation ———» hj

3/

[17] Chen, T., Kornblith, S., Norouzi, M. and Hinton, G.: A simple framework for contrastive learning of visual representations, Proc. International Conference on Machine Learning, Vol. 119, pp. 1597-1607 (2020).



EEHER: Manga 109 T—9t v FrZHUVEEN

Face Body Frame Cover
Model Accuracy ARI NMI  Accuracy ARI NMI  Accuracy ARI NMI  Accuracy ARI NMI
(b) [128] 4.92% 1.12%  9.98% 5.85% 1.51%  11.41% 6.33% 1.58%  12.21% 74.77% —0.31%  95.15%
(j) [28] 4.38% 0.63%  5.54% 2.85% 0.28%  3.05% 2.86% 0.30%  2.93% 74.77% —0.36%  94.88%
(f) 7.29% 2.14%  14.24% 8.66% 257%  15.77% 9.00% 2.56%  14.75% 79.44% 15.51%  95.51%
(r) (i.e., ours) 7.56% 2.28% 14.89% 9.21% 2.79% 15.99% 9.21% 2.63% 15.14% 80.37% 15.97% 95.70%

(© Mai Asatsuki

.' \\FX‘ ( ii ”

— Z85F—4 (l.e., Danbooru) [CIEHELPEEBEIO

BREFEIRNR—ASAVFEELD
FHAEAAIANDOBVLEEEZFDZ & =13

iy, " - Face: AV CHEONTEAMDEBRFZ DB >LBEROHFSEINS T TY b

38



ERER: FSET IV ZERAVWCRIEERRERDH

Query

REFEIZ

R—ATAVFELD
TEPAYIOBmEBEWSTEEAD S
JIT ) EEOFHEDENL EfZ
KD ZLEBR

Top-3 results

39



