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1. Multimodal Representation learning for

Ukiyo-e records retrieval and analysis
LI Kangying (1E3RIBIT % H D2)
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WANG Jiayun (13RI T RFZ5%} D3)

3. Finding Identical Ukiyo-e Prints across

Databases in Japanese, English and Dutch
SONG Yuting (TEREE T FEB $HEEIZ)

Exploring information of Ukiyo-e records by using Multi-source
Data

Multimodal Representation Learning for
Ukiyo-e Records Retrieval and Analysis
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Outline

® Motivation
® Some progress:
Pre-processing of titles
— Compare some morphological analyzers
— Build some user dictionaries
— Token embedding from BERT's pre-trained model
— Visualization of the results




Motivation

Motivation

« If we only use a single database to search some items:

Sorry!

No image

er 20me .
incomplete text information metadata without image information

* Now there are many
multilingual open @ a1,
source databases, yd

hat dois... Y
‘what we can do Is. Y Hl][:}

A

» ARC database
» WikiData

» Wikipedia

» WikiArt

> ..

HIF—5 DHOABTR

RHDHRE

AEF—SONDRNER

<

v
CWFE—FNER
(Shared Representation)

o ER

If we can build a system that...

Can we build it by ....?

A painter who likes to paint cats

fFeCREOAR SRR ISONN

XO% > RORREE+Z20

® ‘?“'ZO}'iEﬂill;ﬂié 1
xem r
BRCREOARTOANOENR/ \OBO. B EVLECOMRIDHNOEBR/

. -

new iy

ROZ QURREE+ =28 ' 3

" There are “cats” in the picture but not in title
neew

e Works containing other animals
f

anem

[

Title : preprocessing

—
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Outline

Pre-processing of titles: morphological analyzer
(proper noun extraction)

® Motivation
® Some progress:

* Input sentence: ZDFFH [ EFIROCEHEDFBIRLLEFRHOTLVAY, HEY AL H

FUESLENTH o1, T, WIIEFHLPATEY, SHITEHTLRORELZIT,
RISHIBFMITRAT, BRELELE

SO B I0,A/,a)

Pre-processing of titles B 3 BIEAIATAE, Y ¢ B, O, D
. [ES FRBAZA,* > % 13,7\,
— Compare some morphological analyzers i A I L
. g . & R R, R R T T
— Build some user dictionaries ® Em.,‘l BB, o
— Token embedding from BERT's pre-trained model ol ? i ’
— Visualization of the results 2 o, ’34*“5 N0,
B & ﬁ% 58, dotet, — A%, < BN, A FH D, HhFHD
& 28,
b ey
BhGA GRBhEA, *, %% {’ TE By: mecab-unidic-neologd
1 12
11 12




Pre-processing of titles: morphological analyzer

Outline

* Input sentence: Z DFFH [ EFIROCAEDTIGLLEFRH O TLVAY, HFEYARHH
THRLENTHo1=, T, BIIBRFICLFATHY, SOHICEHILROEELZIT.
RISRIZFWMITFAT, SBLLSL:

o)} a/ o)}

B Ox B

% AN S 3
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® Motivation
® A book review
® Some progress:
Pre-processing of titles
— Compare some morphological analyzers
— Build some user dictionaries
— Token embedding from BERT's pre-trained model
— Visualization of the results

Bl hFAT B &R EHAE bR
£ L B o
5 74 3 EmsR-m
= - = By iR — By: 3% ZOchasen
13 14
13 14

User dictionary

e RS L& H A A\ 44 5FE (JBDB)

* Items, Events, Person’s names and Stories Contained in Ukiyo-e:
AV, BRE, GHEwEE. LEF0ER..
reference : _https://www.kumon-ukiyoe.jp/history.html

BEQART=E~-2

b

3y 3

FieAE
I$5 65,534

BAANR T
# (UBDB) :
words 8121 words

4:139,454
words

v
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PE SR 4 5 — & : 139,454 words

Morphological analysis

For knowledge extraction: i & — 3| & — @it — LIt & — EfIh & &
T — E iR Bl &
For user dictionary: #h % + 5l & + Efith & + E{ith & B (.dic)

: ok
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za £y ;:
- Nl == i 2
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https://www.nihu.jp/ja/publication/source_map
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https://www.kumon-ukiyoe.jp/history.html
https://www.nihu.jp/ja/publication/source_map

Morphological analysis

Outline

® INPUTtitle: {REFHAEER S+

® Motivation

® A book review

e e ® Some progress:
- i = = Pre-processing of titles
BE# ¥: 5 mER A, .
ERERER = — Compare some morphological analyzers
- BEm BT AER, BPLEAER— . L. N
. o ;m”’ B REERERS — Build some user dictionaries
FRERE IR b'=m: . . .
+ vay * S s S, i — Token embedding from BERT's pre-trained model
EE S oy
£ — Visualization of the results
-Ochasen mecab-unidic-neologd mecab-unidic-neologd+userdid
20
19
19 20

Token embedding from BERT's pre-trained model

Compareing the performance

MODEL (Google): BERT-Base, Multilingual Cased (New, recommended): 104
languages, 12-layer, 768-hidden, 12-heads, 110M parameters

> First step: clean the data it ins a lot of symbol:
eg k@ [1N2# TIHNO0SIY  mmewr, s

BRI "RLYHAT, "WEEA

» Second step:
Grouping the experimental subject:

) w5 = Database: [NEBIEA— &, KR, 2 FARER, &9 BEE ARE
Query: BEEHFIEF S cortnn 2 iy, i) IE-H 86, RE AT E5LOW, BAS BB B L
Rt

Nearest points in the original space:

Nearest points in the original space: Nearest points in the original space:

INEREA—E PR BEE A=,
Ak WE [ BY),
BEFALER IR FABER],
HeBEE IESRE R,
ARMRE BHBZE (AR MRE R,
HIIE+ B [iINE+ 8,
NRERXRBESLORA ['N\RIE T ESLD LAY,
RESHARF IR REARF,
BUAKS LT LR,
B S WA AR ) ) Sentence Words-level Characters-level

I )
Sentence Words-level Characters-level 2
21
21 22
o
compare the performance Outline

Database: VNE#IEA—H, (RE&FABER, &5 B 25 AZEER, PN
2B, T IE B, A RBRTIZSLON,REEHAHF BEILARST B
AT AEF]

Query: KiZE)B)

Nearest points in the ceiginal space: Nearest points in the original space: Nearest points in the original space:

2w

Sentence Words-level Characters-level

® Motivation
® A book review
® Some progress:
Pre-processing of titles
— Compare some morphological analyzers
— Build some user dictionaries
— Token embedding from BERT's pre-trained model
— Visualization of the results
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Plans

* Vector data analysis
* Extend user dictionary

* About the new research of seals retrieval:
in the experimental stage..

ARCFTR i FIHIGEHDI=HD
EmEE-REFiE

WANG Jiayun

RITSUMEIAN

DIGITRL UBARRY LA8
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FTORNT—hA TOHES AT LOEFIK

FTORNT—hA TOHES AT LOEFIK

1. BAMGERCTXILEEDTSANT—h4 T%HE - BRT31—5—Hig 2. —REEBIRTLEEFRLY, 2 THNERS CEFMBERNTVDIBE,
ZTWBIIH. BEOHEVATLTIE. ALEY - AF3)—Lsto1—4 folksonomy N —R D XALEREDHERE & X T L [2] (L1 —HNRAET DATREMEN B
PNEEDHDITA TLERDTIORIRETHS. %.

[ LA uy ey
[1] Clough, Paul, et al. “Europeana: What users search for and why.” International Conference on Theory and [2] semeraro, Giovanni, et al. “A access to digital
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s EBEART—H BEEAIT—EDOH) ERAV. TOHELT—HATDE=H
DHBT LT ALERET 5.

o TATLOERWIERE T TEAL, 2—YOBETHLER L HEREEHE
HY %,

« FolksonomyR—RDAETIEA < . BEFARMFIT1z A2 F—2 ZRVOVTERICH
BETS,

IR

- RMEBE IR, (FEAEOL—FH—RDITHE LAME L TLVEA STt
B, AT EISBRDBHHT 1 7 LEHMT b & IFEE T D,

C AR F—BISEBNT BTGB, BET—4E TERERAR N B4
Wi TBROTATAZRAITEGL] HEOMEESISE T,

R

P

REFE (1) RBWR—XF&

Visible Layer
Hidden Layer

f1—#hfa e Ri-h) #xY
FEEE

NREHRONR £RT
ARF—4

A—HFHD/NE—
DEH LA

RBM~X — 2 T-i:
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BM: restricted Boltzmann machine
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REFE (2) KEAR—RFEK
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* KG: knowledge graph
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Finding Identical Ukiyo-e Prints across
Databases in Japanese, English and Dutch

SONG Yuting

RITSUMEIKAN

DIGITAL UBAARY LAB

Ukiyo-e

» Japanese traditional woodblock print
» One of the popular arts of the Edo period (1603-1868)

» Many libraries, museums and galleries in Western countries have
digitalized ukiyo-e woodblock prints

9 Japan

Edo-Tokyo Museum
Ritsumeikan University

Metropolitan
Museum of Art
Museum of Fine Arts

v United States

British Museum
Ashmolean Museum

9 United Kingdom

Rijksmuseum

9 Netherlands

Image source:The Metropolitan Museum of Art,
https://www.metmuseum.org/art/collection/search/45434
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Identical ukiyo-e prints in different languages

Motivation

Metadata
Language
Title Artist
_ _&s BRI B J
LR R e
{Japan) — entical
m YA 0 B8 AL ukiyo-e
— ;
prints
W Moonlight on the Yodo River, J
Metropolitan .5‘—;’_:5 from the seies Snow, Moo, Ketsushia Holusl ]
Museum of Art English
(United States) ,’efa Morning Mist at Mishima Utagawa Hiroshige u)] ]
- Identical
BEE e s [] divos
Rijksmuseum wind prints
(Netherlands)
’G Mishima in ochtendmist Hiroshige (1), Utagawa

> To find identical ukiyo-e prints in different languages
* by comparing metadata

fE&% E

Title Artist
=N i3 Elas

A Under the Wave off Kanagawa,
2 )11 iR

Katsushika Hokusai
from the series Thirty-six Views

EESLAR  BELE of Mount Fuji
PR T4 T Snow on the Sumida River, from  Katsushika Hokusai
B LR BIEE (1Y) the series, Snow, Moon, and
Flowers
WA W e

Morning View of Nihonbashi Utagawa Hiroshige

> Challenges

* Metadata values are in different languages

* Language barriers: similarity measures cannot be employed
directly

a0
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Our proposed method

Metadata similarity calculation (1/2)

» To calculate metadata similarity in different languages by
using bilingual word embeddings
* Bilingual word embeddings

* Word embeddings: dense, low-dimensional and real-valued
vectors for representing words

« Bilingual word embeddings: cross-lingual vector
representations of words .

« Advantage: similar words in R - world |#*
different languages can have 'f
similar vector i -
representations 4

a

» We measure the metadata similarities through word-to-word
matching between metadata in different languages
* Notation

Let b be the vector space of Japanese-English bilingual word embeddings

* Each word w,/,l in Japanese metadata is represented as b(w,{l) by using the
bilingual word embeddings.

Similarly, each word w# in English metadata can be represented as b(w;)
* Word similarity
. roma(w,{,) is the romanization of the Japanese word W,Jn

Similarity(w),, w) = max[cos_sim (b (WL), b(wf)) , cos_sim (b(roma(w,{l)), b(w,f))]

The cosine similarity between
w), and w

The cosine similarity between
the romanization of w,{l and wf

a2
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Metadata similarity calculation (2/2)

Example

» We measure the metadata similarities through word-to-word
matching between metadata in different languages

* Metadata similarity
* Each word w,{l in the Japanese metadata is used to compare with all the

words in English metadata

The maximum similarity score is used as the contribution of w,{! to the

metadata similarity

Metadata Similarity = 2%1:1 max [Similarity (w),, wE)]

Japanese title
(o) ) = )

. Lookup manizatiol Toman|

" Bilingual word embedding ™ table [ X ] -
— ambara - [ oru ]

vectors Ve VUkI

Word | Embedding vector

- [ [

w

[ snowy ] [ evening ] [ kambara ] [ station ]

|
|
]
]

All the words in an English The word similarity
metadata between wy, and w - -
[ A Snowy Evening at Kambara Station ]
- English title “
43 44
Experiments Experimental results
» Finding identical metadata records of ukiyo-e prints 07 e 07 — -
. 0.5796
between Japanese, English and Dutch databases 0 o osws 08 05769
05 04713 - 8300 05 o 4W 05192
. (,4368 0.4926
» Experimental data 04 / 04 04423 04508
* Ukiyo-e prints dataset [ Y, 03 03062 03
* Metadata: title, artist name = 02 —+=MT-softtfidf ¢, —=-MT-soft-tfidf
e N2 o MT-semantic . MT-semantic
Language Data source Number of Records Our method 0 Our method
Top-1 precision Top-3 precision Top-5 precision Top-1 precision Top-3 precision Top-5 precision
Japanese Edo-Tokyo Museum 203 Japanese and English datasets Japanese and Dutch datasets
English  Metropolitan Museum of Art 3,398 » Compared with the methods that relies on machine translation(MT
Japanese Edo-Tokyo Museum 53 + Soft-tfidf similarity (MT-soft-tfidf)
Dutch Rijksmuseum 614 « A string-based similarity metric and showed the best performance in title
matching against 20 other commonly used string-based similarity metrics
* Each Japanese ukiyo-e metadata record has at least one corresponding « Semantic matching (MT-semantic)
ukiyo-e metadata records in the English or Dutch dataset « This method is based on monolingual word embeddings
45 46
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Discussion (1/2)

Discussion (2/2)

» Example: bilingual word embedding is better than MT

Japanese title English title
[ [RROKE ] [ The Waterwheel at Onden ]

mEEl
e

*  MT-based method
e MTresultsof [FERHEMKE]
. Hidden Water Wheel (Microsoft Translator)
. Hidden Waterwheel (Google Translator)
* water wheelin a hidden land (Deepl Translator)
«  The Water Wheel of Hidden Field (5L EHER)

a7

> Limitation of our approaches
* The corresponding English title is inadequate
translation

Image source:
Tokyo National

Image source:
The
Metropolitan
Museum of Art
https://www.me
tmuseum.org/ar
t/collection/sear
ch/36541

Museum,
https://webarchi
ves.tam.jp/imes
earch/show/C00
13829

THRRRES R

Gy The Tanabata Festivallfmm the

series One Hundred Famous...

BFIFER

ERES €0013429
FIHES: A-9124 Utagawa Hiroshige, 1857 48
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Translation patterns of Japanese titles

Translation patterns (cont’)

1) Transliteration: all the words in an original Japanese title are
converted to the other language one by one via transliteration
« Example: Okabe; Utsu no Yama ([E&8 Fi& 2z L)

2) Literal translation: all the words in Japanese title are converted to

their equivalents in the other language, which remains the content
of original Japanese title as much as possible

« Example: Surugadaiin Edo (BR#REEE)
The Waterwheel at Onden ((2H M /K &)

3) Free translation: The titles in the target language are created based
on the content of Japanese objects without sticking to the original
Japanese titles

¢ Adding some information
+ Example: Snow on the Sumida River (F&H)

* The Japanese title and corresponding English title have no meaning overlap.

1) Transliteration: 64
* Adequate transliteration: 49
+ Example: Okabe; Utsu no Yama (B8 Fi& 2z L)
* Inadequate transliteration: 15
+ Example: Yanagishimano Zzu (g2 K BX)
2) Literal translation: 135
* Adequate literation translation: 119
« Example: The Waterwheel at Onden (2 H®D /K EH)
* Inadequate literation translation: 16

+ Example: The Tanabata Festival (L B X+ 4 &)

49 50
Experiments Experimental setup
* Datasets * Transliteration + softtfidf
Language Databases Number of ukiyo-e prints * Mecab + IPADic
* Hepburn romanization system
Japanese Edo-Tokyo Museum 203 . Softtfidf
English Metropolitan Museum of Art 3,398 + Secondary similarity function: edit distance

* Baseline methods
* Transliteration + softtfidf (new)
* MT + softtfidf
* MT + semantic
e MT + mix
* BiWE
* Proposed method: BiWE+Roma

* Similarity threshold: 0.9
o MT + softfidf
* Microsoft Translator Text API (translation results on 2020/06/28)

Newrah MT-rrodeHn}
¢ MT + semantic / MT+ mix

* English word embeddings (Wikipedia articles + word2vec)
* BIiWE/Wib

« Japanese-English word embeddings

* Monolingual word embeddings (Wikipedia articles + word2vec)
* 9000 Japanese-English word pairs
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Experimental results (MAP)

Conclusion

Table 1: Results (MAP)
Transliteration Literal tr i
All v — o — Free tr
[Transliteration 0.4555 0.5818| 0.3434 0.4518 0.375 0.1723|
IMT+softtfidf 0.4949) 0.3931 0.4413| 0.5474) 0.3877 0.3147)
IMT+semantic 0.4696| 0.375 0.37, 0.5431 0.3085| 0.2887]
IMT+mix 0.4693| 0.4114| 0.3618] 0.5488 0.3177] 0.2045)
[Bi-WE 0.2698| 0.1009) 0.0097, 0.353 0.171 0.2483|
[Bi-WE+Roma 0.5338| 0.5671 0.1351 0.6046) 0.2867] 0.3288|

* All datasets, adequate literal translation, free translation
* Proposed method is better than baseline methods

* Adequate transliteration
* Transliteration+softtfidf performs best

» We presented a metadata similarity calculation method by using
bilingual word embeddings

U
1
U
| > We showed our method’s ability to find identical metadata records of
U
' ukiyo-e prints across Japanese, English and Dutch databases

U

Futurework -----------------~-~--~—~--—---- !

» To further improve the performance by using other metadata
» To apply our methods on other humanities databases

I |
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