
Sixth International Conference on Document Analysis and Recognition (ICDAR), Seattle (USA), pages 566-570, 2001

Two On-Line Japanese Character Databases in Unipen Format

StefanJaeger, MasakiNakagawa
Departmentof ComputerScience

Tokyo Universityof AgricultureandTechnology
2-24-16Naka-cho,Koganei-shi,Tokyo 184-8588,Japan

email: stefan@hands.ei.tuat.ac.jp,nakagawa@cc.tuat.ac.jp

Abstract

This paper presents the UP Kuchibue and UP Nakayosi
databases containing on-line handwritten Japanese char-
acters. These databases are the international versions of
two databases, Kuchibue and Nakayosi, collected in the
Nakagawa Laboratory at the University of Agriculture &
Technology in Tokyo. They contain more than

�
million

characters written by ��� � Japanese writers. UP Kuchibue
and UP Nakayosi are stored in the common Unipen format.
Unipen is a western plain ASCII format, which allows easy
access for international researchers and facilitates interna-
tional benchmarks.

1. Introduction

Easternand western on-line handwriting recognition
have long been lacking in appropriatebenchmarkdata.
This fact,which wasalreadycriticizedmorethantenyears
ago[5], hasonly graduallyimprovedduringthelastdecade.
Comparedto collectingoff-line data,the collectionof on-
line datais more expensive and time-consuming.Oneof
the main reasonsis that off-line applicationstypical deal
with hugemassesof datascannedfrom paper;e.g.,postal
automation,while on-lineapplicationsrequirespecialhard-
ware to collect data. With the advent of pen comput-
ers and the gaining interestin pen-basedinterfaces,how-
ever, this situation is now beginning to change. Bench-
marks are, of course,essentialfor handwriting recogni-
tion. They allow evaluationof recognizers,measurement
of improvements,andprovidea commonbasisof compari-
son. For instance,the introductionof theJapaneseoff-line
databaseETL9 [7] led to asignificantboostin performance
of Japaneseoff-line handwritingrecognition[6]. Due to
theUnipenproject[1] andnew emergingdatabaseswidely-
recognizedbenchmarkshave just beganto establishthem-
selvesin westernon-linehandwritingrecognition[1, 3, 9].
On-line handwriting databasesmay also benefit off-line

recognitionsincepictorialoff-line datacanbederivedfrom
on-linedata[8]. Generallyspeaking,databasescontaining
any sortof graphicalinputdataareessentialto develophigh
performancesystemsin pen-basedcomputing.

This paperpresentstwo databases,UP Kuchibue and
UP Nakayosi,intendedfor benchmarkingJapanesecharac-
ter recognizers.Both databasestogethercontainmorethan�

million on-linecharactersandthusprovideanappropriate
set for benchmarktests. UP Kuchibue and UP Nakayosi
areplain ASCII versionsof two databases,Kuchibue and
Nakayosi,collectedin theNakagawaLaboratoryattheUni-
versityof AgricultureandTechnologyin Tokyo. Theorigi-
nalKuchibuedatabasehasalreadybeenadoptedasabench-
markby severalresearchgroupsin Japansinceits introduc-
tion a few yearsago [6]. Today, it is fair to say that the
stateof theart for theKuchibuedatabaseprovidesrecogni-
tion ratesbetween����� and ����� . To supportinternational
cooperationbetweenresearchers,Kuchibue andNakayosi
have now beenmadeavailable in the westernUnipenfor-
mat. Unipenis a plain ASCII format that facilitatesinter-
nationaldataexchangeandrecognitionexperiments.This
allows internationalresearchgroupsto apply their exist-
ing algorithmsto Japanesecharacterrecognitionwithout
any codingproblems. This paperis a brief descriptionof
theUnipenformatof KuchibueandNakayosi,which were
originally codedin SJIS.TheinternationalUnipenversions
of Kuchibue and Nakayosiare namedUP Kuchibue and
UP Nakayosirespectively.

2. Data Collection

Kuchibue andNakayosihave beencollectedby asking
writersto copy sentencesfrom the1993yeareditionof the
JapaneseAsahiShinbunnewspaper. Rareor specialcharac-
terswereput togetherandcopiedat theendof thenewspa-
pertext. VariousLCD tabletswith differentsizesandreso-
lutionshavebeenutilizedto capturethedata.No restriction
wasimposedon thestyleof writing, thoughboxes(frames)
wereprovidedfor eachcharacter. Writing into boxesis not



Kuchibue Nakayosi

#Writers 120 163
#Classes 3356 4438
#KanjisperWriter 11962 10403	

Kanjis 1435440 1695689

Table 1. Data content of Kuchibue and
Nakayosi.

asmucha restrictionasit is for theEnglishlanguagesince
Japanesepeopleareusedto writing intoboxes,or imaginary
boxes,on their manuscriptpapers.Themaindifferencebe-
tweenKuchibueandNakayosiis thetypeof capturedcoor-
dinates:For theKuchibuedatabase,trajectorieswerewrit-
ten by penbut capturedby trackingmouseeventsundera
MS-Windows environment; i.e., the pen just replacesthe
mouseasinput device. In Nakayosi,coordinatesaregen-
uinetabletcoordinatesprovidedby thesensorsanddrivers
of the LCD tablets.Thoughmouseeventsgenerallyentail
a low resolutionanda low samplingrate,we think they do
notcompromisetheusefulnessof Kuchibueasa testbedfor
Japanesecharacterrecognition.

An elaborateverification processand a thorough la-
bel checkwithin Kuchibue and Nakayosiensurereliable
ground truth data for both databases.More information
about the dataand the setupfor data collection is given
in [6] for theKuchibuedatabaseandin [4] for theNakayosi
database.

3. Data

Table 1 shows the datacontentcollectedfor Kuchibue
andNakayosi.Kuchibuecontainsabout 
��  million charac-
tersdonatedby 
���� writers. (Pleasenotethat the number
of writers hasbeenextendedcomparedto an earlier ver-
sionpresentedin [6]). Nakayosicomprisesalmost 
���� mil-
lion charactersfrom 
�� � writers. The setsof writers for
Kuchibue and Nakayosido not overlap. Each writer of
Kuchibue donated 
�
������ characterscovering

����� � Kanji
categories. In Nakayosi,eachwriter donated
����� � char-
acterscovering � � � categories,which includemorethan

������ specialKanji charactersfor naming. Altogether, this
sums up to more than

�
million charactersdonatedby

��� � writers.

4. Unipen format

TheUnipenformatis a plainASCII formatdesignedfor
on-line handwritingrecognitionresearchanddevelopment
applications. In contrastwith binary formats,the Unipen

format is not efficient for datastorageor for real time data
transmissionandnot designedto handleink manipulations.
However, it doeshavedataannotationcapabilitiesto encode
informationaboutrecordingconditions,writers,segmenta-
tion, datalayout,dataquality, labelingandrecognitionre-
sults[1].

Thepublic-researchdistributionof collectedUnipendata
is safeguardedby theInternationalUnipenFoundation.The
main goals of the Unipen Foundationaccordingto their
statutesare:

� to provideanindependentplatformfor researchgroups
in theareaof on-linehandwritingrecognitionandpen-
computingtechnology,

� to collectanddistributelargedatabasescontainingon-
line handwritingdata,

� to organizeopenbenchmarkrounds,in which perfor-
manceprofilesfor existinghandwritingrecognitional-
gorithmsaredetermined.

More informationanda detaileddescriptionof theUnipen
format canbe foundon the web pagesof the International
UnipenFoundation[2].

The Unipen format allows internationalresearchersto
easilymakeexperimentswith KuchibueandNakayosisince
the plain ASCII codingrequiresno major changesto their
existing algorithms. Reference[2] containssomelinks to
programsfor processingUnipenformatfiles, suchastools
for visualization.

5. Organization of UP Kuchibue and UP -
Nakayosi

TheUnipenformatsof UP KuchibueandUP Nakayosi
arealmostidentical. Both databasescontaintwo files for
eachwriter: datafile and segmentfile. While datafiles
containthecaptureddatatogetherwith a shortdescription,
segmentfiles containinformationaboutthe corresponding
labelsandgroundtruthdata.

A datafile begins with a headerfollowed by the cap-
tureddata.Theheadercontainsinformationaboutthetablet
capturingthedata,thewriter, andthedata.Tabletsarede-
scribedby their size,resolutionandsamplingrate. Writers
arecharacterizedby their age,sex, andwriting hand;i.e.,
left-handedor right-handed. The descriptionof the data
containsinformation about the framesprovided for each
character, which are arrangedasa rectangulargrid. This
includestheupperleft coordinateof thefirst frame,thehor-
izontalandverticaldistancebetweenframes,thenumberof
framesfor eachcolumnandrow, andtheheightandwidth
for eachframe. This information may facilitate address-
ing of singlecharactersin practicalexperiments.Accord-
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Figure 1. Data collection setup.

ing to the Unipenformat, theorigin of the coordinatesys-
tem is in the lower left-handcorner. Figure 1 illustrates
thesefeaturesfor a rectangulargrid of framesasit is char-
acteristicfor datacollection. The capturedtrajectoriesfor
eachcharacterfollow directly after the headerin the data
file. They arebasicallysequencesof (x,y)-coordinatesin-
terruptedby pen-downsandpen-ups,wherethe beginning
of a new characterin a new frameis indicatedby the key-
word “.START BOX”. The positionof the penis not cap-
turedwhenthepenis lifted. Pen-upsegmentsarejust rep-
resentedby onesinglepoint indicatingthe positionof the
pen-lift. Thefollowing listing shows anexemplaryexcerpt
of a datafile from the Kuchibue database,illustrating the
structureof datafilesaccordingto theUnipenformat:

.VERSION 1.0

.INCLUDE GENERAL.HDR

.INCLUDE KUCHIBUE.TXT

.HIERARCHY SCREEN LINE CHARACTER

.INCLUDE MDB0001.SEG

.COMMENT ### Tablet Information ####

.PAD
Input Resolution: 1280 960
Display Resolution: 1280 960
Tablet Size
(width[mm] x height[mm]): 281 211

.COORD X Y

.POINTS_PER_SECOND 60

.X_POINTS_PER_MM 4.55

.Y_POINTS_PER_MM 4.54

.COMMENT ### Writer Information ###

.HAND R

.SEX M

.AGE 46

.COMMENT ### Data Information ###

.START_SET

.DATA_INFO

Frame start (x/y): 20 920
Frame step (x/y): 65 105
Frame count (columns/rows): 19 8

.X_DIM 60

.Y_DIM 60

.COMMENT ### First Screen ###

.COMMENT ### First Character ###

.START_BOX

.PEN_DOWN
40 910
40 911
.
.
.

69 909
69 908
.PEN_UP
69 911
.PEN_DOWN
44 918
44 916
.
.
.

44 884
45 882
.PEN_UP
46 881

.COMMENT ### First Screen ###

.COMMENT ### Second Character ###

.START_BOX

.PEN_DOWN
107 905
107 903

...



Thefirst linesof thedatafile indicatetheversionof the
Unipen format and include someadditionalheaderscon-
tainingmoreinformation,suchastheoriginalJapanesetext
copied. The hierarchyof the datais definedaccordingto
theUnipenformatandthecorrespondingsegmentfile is in-
cluded.In theexemplarydatafile, thenameof theincluded
segmentfile is MDB0001.SEG,which containsthe labels
for thefirst writer.

A segment file generally contains the corresponding
groundtruth datafor its datafile. It is organizedhierarchi-
cally. Entitieson thetop level arecalledscreenssincethey
representsetsof charactersdisplayedandcapturedsimul-
taneouslyon a tabletscreen.Every screenis composedof
several lines,which in turn containseveralcharacterswrit-
ten into single frames. The segmentfile begins with the
descriptionof thefirst screenfollowedby thedescriptionof
everycontainedline togetherwith its characters.According
to theUnipenformat,we describescreens,lines,andchar-
actersby theircorrespondingstrokenumbersin thedatafile,
thequalityof thedata,andtheirassignedlabel.Thelabelof
ascreenis thelabelof its first line. Thelabelof aline is sim-
ply theconcatenationof all labelsof eachcharacteron the
line. We have transformedtheoriginally SJIS-codedlabels
of Kuchibueinto thecorrespondinghexadecimalcodingto
ensureaplainASCII format.SinceSJISis atwo-bytecode,
every characteris now labeledby four hexadecimaldigits
in theUnipenformat. Thefollowing excerptshows anex-
emplarysegmentfile correspondingto the datafile shown
before. It containsthe descriptionof the first screenwith
����
�� charactersfollowed by the first line of the second
screen.

.COMMENT ### First Screen = ###

.COMMENT ### 8 x 19 Frames ###

.SEGMENT SCREEN 0-839 OK
"SJISx8175977082aa82a082c182bd82e78cfb
934a82f0908182a282c4817682cc96bc82b9
82e882d3...."

.COMMENT ### First Line ###

.SEGMENT LINE 0-103 OK
"SJISx8175977082aa82a082c182bd82e78cfb
934a82f0908182a282c4817682cc96bc82b9
82e882d3"

.COMMENT ### 19 Characters ###

.SEGMENT CHARACTER 0-3 OK
"SJISx8175"
.SEGMENT CHARACTER 4-13 OK
"SJISx9770"
.SEGMENT CHARACTER 14-19 OK
"SJISx82aa"

.

.

.

.
.SEGMENT CHARACTER 88-93 OK
"SJISx82b9"
.SEGMENT CHARACTER 94-97 OK
"SJISx82e8"
.SEGMENT CHARACTER 98-103 OK
"SJISx82d3"

.COMMENT ### Second Line ###

.SEGMENT LINE 104-259 OK
"SJISx82c682c682e082c9817792458f6f8178
82c58f6f89ef82a281418c8b82ce82ea82bd
96a39866"

.COMMENT ### 19 Characters ###

.SEGMENT CHARACTER 104-105 OK
"SJISx82c6"
.SEGMENT CHARACTER 106-107 OK
"SJISx82c6"
.SEGMENT CHARACTER 108-113 OK
"SJISx82e0"
.
.
.

.SEGMENT CHARACTER 204-211 OK
"SJISx82bd"
.SEGMENT CHARACTER 212-237 OK
"SJISx96a3"
.SEGMENT CHARACTER 238-259 OK
"SJISx9866"

.

.

.

.COMMENT ### Last (8th) Line ###

.SEGMENT LINE 744-839 OK
"SJISx97a782c482c488a58e4182f08cf082ed
82b5814182b782ce82e782b582ad91a782cc
8d8782c1"

.COMMENT ### 19 Characters ###

.SEGMENT CHARACTER 744-747 OK
"SJISx97a7"
.SEGMENT CHARACTER 748-749 OK
"SJISx82c4"
.SEGMENT CHARACTER 750-751 OK
"SJISx82c4"
.
.
.



.SEGMENT CHARACTER 828-829 OK
"SJISx82cc"
.SEGMENT CHARACTER 830-837 OK
"SJISx8d87"
.SEGMENT CHARACTER 838-839 OK
"SJISx82c1"

.COMMENT ### Second Screen ###

.SEGMENT SCREEN 840-1909 OK
"SJISx82bd82c682b182eb82f08ca982b982c4
82ad82ea82e9814282bb82b582c481418175
8c9d8f65...."

.COMMENT ### First Line ###

.SEGMENT LINE 840-929 OK
"SJISx82bd82c682b182eb82f08ca982b982c4
82ad82ea82e9814282bb82b582c481418175
8c9d8f65"

.COMMENT ### 19 Characters ###

.SEGMENT CHARACTER 840-845 OK
"SJISx82bd"
.SEGMENT CHARACTER 846-847 OK
"SJISx82c6"
.SEGMENT CHARACTER 848-851 OK
"SJISx82b1"
.
.
.

6. Access

Both databasesarenow readyto be shipped. We offer
two different licensesfor both databases:an academicli-
censefor researchpurposesonly anda commerciallicense
allowing thelicenseeto exploit bothdatabasesfor commer-
cial products.Theacademiclicenseis pricedconsiderably
lower thanthe commercialversion. Pleasecontactoneof
theauthorsto getmoreinformationon thepricing or to or-
derUP KuchibueandUP Nakayosidirectly.

7. Summary

We have presentedthe UP Kuchibue andUP Nakayosi
databasesin this paper. Both databasesarethecorrespond-
ing Unipenversionsof theoriginally SJIS-codedKuchibue
andNakayosidatabasescollectedat the Tokyo University
of Agriculture and Technology. Both databasestogether
containmorethan

�
million characterswrittenby ��� � writ-

ers. The Unipen format is a commonplain ASCII for-
mat utilized by westernrecognizers. UP Kuchibue and

UP Nakayosiallow westernresearchersto experimentwith
Japanesecharacterrecognitionandapply their algorithms
withoutany codingproblems.WeexpectthatUP Kuchibue
andUP Nakayosiwill facilitatecooperationbetweenwest-
ern and easternresearchersand establishboth databases
as a widely-recognizedbenchmarkalso outside Japan.
UP KuchibueandUP Nakayosiarenow available. Please
contacttheauthorsfor moreinformationon accessingboth
databases.
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