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This research is a study of machine-learning-based Kuzushiji character
recognition. We developed a Kuzushiji character recognition model called KuroNet with 90% accuracy
on the test data. The KuroNet features a method that reverses the typical processing order for
character recognition, by perform character recognition first then perform layout analysis. This
method works well with Kuzushiji document which the layout can be very hard. In 2019, we hosted the
international Al competition Kaggle Kuzushiji Recognition. KuroNet was indispensable for the problem

setup and data preparation work for this competition. Furthermore, We also released the IlIF
KuroNet Kuzushiji Recognition service. Finally, KuroNet was used to develop the Al Kuzushiji
Recognition smartphone application "miwo" and released as a free app for both Android and i0S.



1867 170

1000

33 1900

150
0.01%

50

80%~90



2018
1
GPU
2019 9
U-Net
Forcing
Opacity
e 2018
e 2018
e 2019
e 2019
e 2019
e 2020
e 2021

KuroNet Kaggle
8

OCR
OCR

object detection

KuroNet
KuroNet  U-Net U-Net
Semantic Segmentation
KuroNet
512x512 pixels 409
512 pixels 1
KuroNet
U-Net Residual U-Net FusionNet Residual
GPU Teacher
Mixup Regularization
Mixup Regularization Opacity  70%
30%
Data Augmentation KuroNet 10
GPU 976x976 pixels
2020 2 KuroNet
Random Cropping
2
85%  90% KuroNet
8
12 KuroNet 409
2 Kaggle Kuzushiji Recognition
7H~9 Kaggle
11 Al I11F Curation Viewer KuroNet

API1 AP1

AppStore  GooglePlay



KuroNet
KuroNet 85%—~90 Kaggle 95
KuroNet KuroNet 80

Kaggle KuroNet

KuroNet

KuroNet F1Score

Kaggle Kuzushiji Recognition

1 h tascj ) 0.950
2 - Konstantin Lopuhin 0.950
3 Kenji K 0.944
o vesdseock % o Kaggle 2019 7 10
5 w1 See- ! 0.940
6 - abe A 0.939
7 Kmat P oo 293 Teams 338 Competitors
8 thawa 531 0920 -
9 Ollie, Nanashi, and Tom Rl-1°] 0910 2,652 Entries
0 - Zenkei R&D ' . n 0.903 63
40
0.95079 2 0.950688 1 2
4 KuroNet 0.902
10
4

11IF KuroNet
[F] KuroNet Kuzushiji Recognition Viewer

ﬁ'—*ﬁ (Character List)

Selected 1/1 » Selected Thumbnails

x
X
¥
X
=
»
x
X
*
o
¥
x
%

vezilies ¢t99vezil

2019 11 KuroNet



IIF

IIF

KuroNet

IIF

CovID-19

2020

Kaggle

KuroNet

I1IF

I1F

KuroNet

Al

X Al

JST ACT-

Kaggle
KuroNet

IIF
I1IF

-
[}
=
o
o
=]
e

3 f..e»x.i*#é{)ﬂj .,(.md_f#@

o o . 3
S anl € Al LA A S S A e

IIF

Al

6

2022

60



7 6 2
, , 35
Kaggle - - 2020
366-376
DOI
Alex Lamb , Tarin Clanuwat , Asanobu Kitamoto 1
KuroNet: Regularized Residual U-Nets for End-to-End Kuzushiji Character Recognition 2020
SN Computer Science -
DOI
10.1007/s42979-020-00186-z
2020
2020 3-10
DOI
, , , 102
e 2019
563-568

DOl




, , Alex LAMB , Mikel BOBER-IRIZAR

Kaggle 2019
2019 223-230
DOl
Tarin Clanuwat, Alex Lamb, Asanobu Kitamoto 2019
KuroNet: Pre-Modern Japanese Kuzushiji Character Recognition with Deep Learning 2019
The International Conference on Document Analysis and Recognition (ICDAR) Proceeding 1-8
DOl
s 2021
Al 2021
2021 -
DOl
9 6 3
2020

2020




Tarin Clanuwat

Kuzushiji and Premodern Japanese Studies: Learning Resources and Artificial Intelligence Initiatives

Centre for Japanese Research, the University of British Columbia, Canada

2020

Al

2020

Tarin Clanuwat

Japanese Culture and Al

JST Sakura Science Club, Japan Science and Technology Agency

2021

Al

2019




Al

DMC

2019

Kuzushiji and Al : A Case Study of Multidisciplinary Research

2019

2019

2019

Al

2021

2021




KuroNet Al OCR
http://codh.rois.ac.jp/kuronet/

KuroNet

http://codh.rois.ac.jp/kuronet/

Al
http://codh.rois.ac.jp/char-shape/app/single-mobilenet/




