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1.  INTRODUCTION

Kabuki is a representative cultural heritage in Japan that incor-
porates various types of performing arts from dance and classical 
performance, such as nō and kyōgen. Many studies have been con-
ducted regarding its preservation and inheritance, and in recent 
years, there are also studies investigating kabuki from the viewpoint 
of technology.

For example, many studies of kabuki have examined the ways in 
which video technology has been introduced to performances. 
Some researchers have analyzed the preservation of “Shosagoto 
(the movements of actors)” using motion capture. For example, 
Oda and Genda [1] studied characteristic movements in kabuki 
using a motion capture system. Omoto et al. [2] created a model 
of Minamiza, a traditional kabuki theatre, in Kyōto. Kobayashi [3] 
focused on actor’s movements, comparing Western dance in the 
ballet La sylphide with the Japanese dance Kyōganoko Musume 
Dōjōji to examine the creation of dances. Another study focused 
on “Furi (swing),” analyzing small movements such as walking and 
hand expressions [4]. Using a commercially available robot (desk-
top robot “Premade AI”), the stage of ningyō jōruri Hidakagawa 
Iriaizakura was also reproduced remotely by the Tokyo University 
of Technology. In contrast to these studies, we approached the nar-
rative of kabuki from multiple different viewpoints.

Kyōganoko Musume Dōjōji [The Maiden at the Dōjōji Temple] is one 
of many works based on the “legend of Dōjōji,” which has also been 
related in narratives and picture scrolls, and is a latter-day descrip-
tion of the legend of Anchin and Kiyohime. Dōjōji is a temple of the 
Tendai sect in Hidakachō, Hidaka, Wakayama, Japan. This temple 
is the subject of the legend of Dōjōji, which has been recorded 
for over a 1000 years. Although this legend has undergone many 
changes over its long history, it is still well known in Japan. Of the 
versions of this legend, we focus on the kabuki-dance Kyōganoko 
Musume Dōjōji, which is considered to represent the modern form 
of the legend of Dōjōji. We also examined the stage performance 
structure of Kyōganoko Musume Dōjōji and the storyline of the 
legend of Dōjōji.

Based on these narrative analyses, this paper describes the develop-
ment of two prototyping systems: (1) a 2D animation system that 
reproduces the stage performance structure of Kyōganoko Musume 
Dōjōji and (2) a 3D animation system that complements the story 
of Kyōganoko Musume Dōjōji. Although the former system uses 
music, background, people, and the dance of Kyōganoko Musume 
Dōjōji, the dance is limited to a simple presentation, since the pur-
pose of the system is to represent the entire stage performance 
structure. These two systems are related. In particular, we analyze 
the scenes of the legend of Dōjōji and associate them with the scenes 
of Kyōganoko Musume Dōjōji. The system based on the legend of 
Dōjōji complements the system based on the stage performance 
structure of Kyōganoko Musume Dōjōji to represent a somewhat 
complementary explanation using visual imagery.
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A B S T R AC T
Using detailed analysis of the stage structure of the kabuki-dance Kyōganoko Musume Dōjōji, as well as the legend of Dōjōji 
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Dōjōji. In particular, we organize 11 scenes from Kyōganoko Musume Dōjōji and map them to six scenes from the legend of 
Dōjōji. In our prototype system, the latter scenes insert into the former scenes based on this mapping. This paper shows detailed 
analyses of two narrative contents and concretely describes system mechanisms according to these narrative analyses.
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In previous research, we surveyed and analyzed Dōjōji story and 
Kyōganoko Musume Dōjōji in kabuki [5], and developed a first 
system to simulate the stage performance structure of Kyōganoko 
Musume Dōjōji [6]. We integrated narrative generation systems, 
including explanation generation, into the abovementioned simu-
lation system [7]. This paper extends and integrates the previous 
analysis of Kyōganoko Musume Dōjōji and its systematization and 
aims to present a new idea regarding the system according to the 
storyline of the legend of Dōjōji to complement the former system. 
Although Kyōganoko Musume Dōjōji is a narrative work that was 
derived from the legend of Dōjōji, it does not directly describe 
the narrative of legend of Dōjōji. In the proposed complementary 
system, the simulation system based on Kyōganoko Musume Dōjōji 
and the narrative system according to the legend of Dōjōji are com-
bined to ultimately aim users of the system to better understand the 
relationships between the two narratives and to ultimately enjoy 
the story of Dōjōji as a Japanese traditional narrative.

It is significant that this study treats kabuki as a research object 
and approaches the narrative of kabuki, which has not previously 
been surveyed and analyzed, from the viewpoint of systematization 
using the methods of artificial intelligence and cognitive science, 
specifically aiming at automated narrative generation. This is a 
challenge in intelligence system research, including artificial intelli-
gence. In particular, kabuki is interesting in that it is a narrative col-
lection of many Japanese traditional narratives. Moreover, in terms 
of the perspective of formulating a system, the narrative of kabuki is 
a somewhat complex system that includes complicated diverse nar-
ratives that can be expressed in multiple forms. Likewise, precise 
analysis of structures is an immensely important theme in research 
involving computer systems. Concerning our research on kabuki’s 
narrative generation, please refer [8–12].

Ultimately, the goal of our studies—including this paper—is auto-
mated narrative generation. Specifically, we aim to present the con-
cept and idea of “narrative content works,” including automated 
narrative generation function that did not previously exist and to 
develop a system according to this framework. Furthermore, in one 
of our future studies, we hope to incorporate the developed func-
tions into robots [13]. In this paper, we state two types of narrative 
analyses, namely research that integrates previous analysis results 
of the stage structures of Kyōganoko Musume Dōjōji and research 
that analyzes the storyline of the legend of Dōjōji, which ultimately 
allows the development of two types of systems based on the anal-
yses. Artificial intelligence, which this study centers on, is an engi-
neering genre that has essential basis in cognitive science. Since the 
motivation of this study is to explore the framework of human intel-
ligence, analyses of research objects using a variety of methods also 
serve as important steps in the development of artificial intelligence.

Although Kyōganoko Musume Dōjōji is a narrative work that was 
derived from the legend of Dōjōji, it does not directly describe 
the narrative of legend of Dōjōji. In the proposed complementary 
system, the simulation system based on Kyōganoko Musume Dōjōji 
and the narrative system according to the legend of Dōjōji are com-
bined to ultimately allow users of the system to better understand 
the relationships between the two narratives and enjoy the story of 
Dōjōji as a Japanese traditional narrative.

We can readily demonstrate the structure of this paper. Section 2  
introduces surveys and analyses of Kyōganoko Musume Dōjōji 
and the legend of Dōjōji. The former description corresponds 

to the summarization and extension of the previous research 
results. Moreover, Table 1 is a comprehensive table. In Section 3, 
we describe a 2D animation system based on the above analysis 
of Kyōganoko Musume Dōjōji, and the analysis is an extended ver-
sion of one that we have previously sought. Section 4 describes a 
system in which the 3D animation system based on combining the 
analysis of the storyline of the legend of Dōjōji with the system in 
Section 2. Furthermore, in Section 5, we present problems with the 
developed system and indications for future directions. Section 6 is 
a summary of this paper.

2. � ANALYSES OF KYŌGANOKO MUSUME 
DŌJŌJI AND THE LEGEND OF DŌJŌJI

In this section, we discuss the investigation and analyses of 
Kyōganoko Musume Dōjōji and the legend of Dōjōji.

2.1.  What is Kyōganoko Musume Dōjōji?

Kyōganoko Musume Dōjōji is a representative work of kabuki dance 
that has been played by representative female on’nagata such as 
Nakamura Utaemon Ⅵ and Tamasaburo Bando Ⅴ. The ancient 
legend represented in Kyōganoko Musume Dōjōji was transmitted 
through Buddhist narratives, nō, texts, picture scrolls, and other 
means.

Kyōganoko Musume Dōjōji is a development of the legend of Anchin 
and Kiyohime. Unlike the Kiyohime legend, a woman’s obsession is 
not the focus in this version, and various kimonos and props are 
used to show her daughter in love, making it a completed work of 
Musume Dōjōji as a kabuki dance. That is, it basically inherits the 
form of the nō Dōjōji intact, but the legend of Dōjōji is not specifi-
cally shown in the verse; a changing dance is central. Therefore, the 
story of the legend of Dōjōji is expressed only symbolically, and the 
narrative is weakened.

2.2. � Analyzing the Stage Performance 
Structure of Kyōganoko Musume Dōjōji

Table 1 displays the elements of Kyōganoko Musume Dōjōji and the 
methods through which they are implemented. The table includes 
the following five items for each scene:

(1)	 [Actual stages] Flow and characteristics of the dance on stage 
(the contents in brackets indicate scene characteristics);

(2)	 [Music] Music used in the system, based on the Kineie 
Shamisen score [14], and created with a free composition 
tool (“Wagaku Hitosuji,” https://jonkara.net/soft/wagaku/). 
However, the system uses the actual music because there are 
no scores for Michiyuki, Ranbyōshi, and Kaneiri. In other 
scenes, we only reproduced the music for the shamisen. Since 
the sound of the shamisen music feels higher than that on the 
actual stage, there is a lingering sense of discomfort compared 
with the actual music;

(3)	 [Lyrics] Excerpts from the beginning and end of the lyrics 
(only the Ranbyōshi is shown in full). The lyrics are Romanized 
because they are written in old Japanese;



	 M. Kawai et al. / Journal of Robotics, Networking and Artificial Life 8(3) 151–160	 153
Ta

bl
e 

1 
| S

ta
ge

 p
er

fo
rm

an
ce

 st
ru

ct
ur

e 
of

 K
yō

ga
no

ko
 M

us
um

e D
ōj

ōj
i

Sc
en

e 
na

m
e

A
ct

ua
l s

ta
ge

s
M

us
ic

Ly
ri

cs
Im

ag
es

C
om

m
an

ds

M
ich

iy
uk

i
Sh

ok
e w

al
ks

 fr
om

 H
an

am
ich

i
Ex

ist
in

g 
m

us
ic

 
(Jō

ru
ri)

Ts
uk

i h
a 

ho
do

na
ku

  
ha

iru
 S

hi
on

o<
om

iss
io

n>
  

H
ira

ri 
bō

sh
i n

o 
 

fu
w

af
uw

a 
to

C
ha

ra
ct

er
s: 

Sh
ok

e (
12

 p
eo

pl
e)

Ka
ta

rit
e

M
us

ic
ia

ns
: S

ha
m

ise
n 

[J
ap

an
es

e 
gu

ita
r]

Pl
ac

e 
on

 st
ag

e:
 M

ai
n 

st
ag

e, 
H

an
am

ich
i

St
ag

e 
eq

ui
pm

en
t: 

D
ōj

ōj
i, 

Ka
ne

 [b
el

l],
  

Sa
ku

ra
 [c

he
rr

y 
bl

os
so

m
s]

N
ot

 y
et

 re
pr

od
uc

ed
.

Ta
lk

 a
bo

ut
 k

an
e’s

 m
em

or
ia

l s
er

vi
ce

 o
n 

st
ag

e. 
 

A
 st

ag
e 

de
vi

ce
 im

ita
tin

g 
th

e 
do

or
 to

 th
e 

 
te

m
pl

e 
ha

s b
ee

n 
pr

ep
ar

ed
 o

n 
th

e 
st

ag
e.

Th
e 

na
rr

at
or

 a
nd

 th
e 

sh
am

ise
n 

pl
ay

er
 co

m
e 

 
ou

t a
nd

 si
t o

n 
a 

lo
ng

 ta
bl

e.
Sh

ira
by

ōs
hi

 H
an

ak
o 

co
m

es
 o

ut
 o

f H
an

am
ich

i  
w

ith
 a

 fa
n.

 
A

 d
an

ce
 is

 p
er

fo
rm

ed
 a

lo
ng

 w
ith

 S
hi

ra
by

ōs
hi

. 
A

fte
r t

he
 d

an
ce

, t
he

y 
he

ad
 to

 th
e 

st
ag

e.

Ex
ist

in
g 

m
us

ic
 

(N
ō)

Sh
id

ok
en

ar
i f

ur
i ā

 h
az

uk
as

hi
 

ya
<o

m
iss

io
n>

 D
ōj

ōj
i n

i 
ko

so
 ts

uk
in

ik
er

e

C
ha

ra
ct

er
s: 

Sh
ira

by
ou

sh
i H

an
ak

o,
 S

ho
ke

  
(1

2 
pe

op
le

)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n
Pl

ac
e 

on
 st

ag
e:

 M
ai

n 
st

ag
e, 

H
an

am
ich

i
St

ag
e 

eq
ui

pm
en

t: 
D

ōj
ōj

i, 
Ka

ne
, S

ak
ur

a
Ra

nb
yō

sh
i

Pu
t o

n 
th

e 
Eb

os
hi

 g
iv

en
 b

y 
Sh

ok
e. 

M
ov

e 
fr

om
  

th
e 

st
ag

e 
to

 H
an

am
ich

i a
cc

or
di

ng
 to

 N
oh

.  
Sh

ow
 o

ff 
th

e 
da

nc
e, 

th
en

 re
tu

rn
 to

 th
e 

st
ag

e 
fr

om
 H

an
am

ich
i. 

Pe
rf

or
m

 a
 d

an
ce

 at
 th

e 
ce

nt
er

 
of

 th
e 

st
ag

e 
(M

ai
 h

as
 m

an
y 

sm
al

l m
ov

em
en

ts
 o

f 
w

ris
ts

, f
ee

t, 
an

d 
pr

op
s.)

Ex
ist

in
g 

m
us

ic
 

(N
ō)

H
an

a 
no

 h
ok

a 
ni

 h
a 

m
at

su
 

ba
ka

ri 
ha

na
 n

o 
ho

ka
 n

i  
ha

 m
at

su
 b

ak
ar

i  
ku

re
so

m
et

e k
an

e y
a 

 
hi

bi
ku

ra
n

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o,
 S

ho
ke

  
(1

2 
pe

op
le

)
Ka

ta
rit

e
M

us
ic

ia
ns

: H
yō

sh
iit

a
Pl

ac
e 

on
 st

ag
e:

 M
ai

n 
st

ag
e, 

H
an

am
ich

i
St

ag
e 

eq
ui

pm
en

t: 
D

ōj
ōj

i, 
Ka

ne
, S

ak
ur

a

“H
an

a”
 co

m
m

an
d 

m
ak

es
 it

  
lo

ok
 li

ke
 h

e 
is 

go
in

g 
ba

ck
  

an
d 

fo
rt

h 
be

tw
ee

n 
th

e 
 

st
ag

e 
an

d 
H

an
am

ich
i.

Ch
ūk

ei
no

m
ai

C
on

tin
ui

ng
 fr

om
 R

an
by

ōs
hi

, p
er

fo
rm

 a
  

da
nc

e 
at

 th
e 

ce
nt

er
 o

f t
he

 st
ag

e 
in

 tu
ne

  
w

ith
 K

an
ed

uk
us

hi
.

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

Ka
ne

 n
i u

ra
m

i h
a 

ka
zu

ka
zu

-
go

za
ru

<o
m

iss
io

n>
 S

hi
nn

yo
 

no
 ts

uk
i w

o 
na

ga
m

ea
ka

sa
n

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o 
(H

av
e 

 
Ch

ūk
ei

), 
Sh

ok
e (

12
 p

eo
pl

e)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 T

ai
ko

Pl
ac

e 
on

 st
ag

e:
 M

ai
n 

st
ag

e
St

ag
e 

eq
ui

pm
en

t: 
D

ōj
ōj

i, 
Ka

ne
, S

ak
ur

a

N
ot

 m
uc

h 
m

ov
em

en
t, 

 
m

an
y 

sm
al

l d
an

ce
s.

Te
od

or
i

Re
ap

pe
ar

 o
n 

th
e 

st
ag

e 
w

ith
ou

t p
ro

ps
. P

er
fo

rm
  

at
 th

e 
ce

nt
er

 o
f t

he
 st

ag
e 

al
on

g 
w

ith
 H

au
ta

 
(S

hō
fu

 n
o 

Er
ot

hi
sh

iz
um

u)
.

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

Iw
az

u 
ka

ta
ra

nu
 w

ag
a 

ko
ko

ro
<o

m
iss

io
n>

 M
iy

a-
ko

so
da

ch
i w

a 
ha

su
pp

an
a 

m
on

o 
ja

 e

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o,
 S

ho
ke

  
(1

2 
pe

op
le

)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 T

ai
ko

, K
od

ut
um

i, 
Fu

e
Pl

ac
e 

on
 st

ag
e:

 M
ai

n 
st

ag
e

St
ag

e 
eq

ui
pm

en
t: 

D
ōj

ōj
i, 

Ka
ne

, S
ak

ur
a

N
ot

 m
uc

h 
m

ov
em

en
t, 

 
m

an
y 

sm
al

l d
an

ce
s.

M
ar

iu
ta

Pe
rf

or
m

 a
 d

an
ce

 at
 th

e 
ce

nt
er

 o
f t

he
 st

ag
e 

in
  

ac
co

rd
an

ce
 w

ith
 R

ō-
dz

uk
us

hi
 (Y

ūj
o)

  
(c

ho
re

og
ra

ph
y 

lik
e 

pl
ay

in
g 

w
ith

  
Ka

kū
 n

o 
M

ar
i).

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

Ko
i n

o 
w

ak
e s

at
o<

om
iss

io
n>

 
O

m
oi

 so
m

et
ag

a 
en

 ja
 e

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o,
 S

ho
ke

  
(1

2 
pe

op
le

)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 T

ai
ko

, K
od

ut
um

i, 
Fu

e, 
Ka

ne
Pl

ac
e 

on
 st

ag
e:

 M
ai

n 
st

ag
e

St
ag

e 
eq

ui
pm

en
t: 

D
ōj

ōj
i, 

Ka
ne

, S
ak

ur
a

By
 re

pe
at

in
g 

th
e 

ve
rt

ic
al

  
m

ov
em

en
t, 

it 
is 

po
ss

ib
le

  
to

 e
xp

re
ss

 th
at

 a
 b

al
l i

s 
at

ta
ch

ed
.

H
an

ak
as

ao
do

ri
Pu

t H
an

ak
as

a 
on

 th
e 

he
ad

 a
nd

 h
an

ds
 at

 th
e 

 
ce

nt
er

 o
f t

he
 st

ag
e. 

Pe
rf

or
m

 th
e 

da
nc

e 
 

ac
co

rd
in

g 
to

 W
ak

ite
bu

sh
i. 

Sh
ira

by
ōs

hi
  

H
an

ak
o 

an
d 

di
sa

pp
ea

r f
ro

m
 th

e 
st

ag
e.

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

U
m

e t
o-

sa
n-

sa
n 

sa
ku

ra
 

w
a<

om
iss

io
n>

 
Ka

w
ai

ra
sh

i-s
a 

 
no

 h
an

ak
o

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o 
(H

an
ak

as
a)

, 
Sh

ok
e (

12
 p

eo
pl

e)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 T

ai
ko

, F
ue

, K
an

e
Pl

ac
e 

on
 st

ag
e:

 M
ai

n 
st

ag
e

St
ag

e 
eq

ui
pm

en
t: 

D
ōj

ōj
i, 

Ka
ne

, S
ak

ur
a

Th
e 

ch
ar

ac
te

r d
oe

s n
ot

  
m

ov
e 

m
uc

h 
be

ca
us

e 
th

e 
m

ov
em

en
t o

f H
an

ak
as

a 
is 

th
e 

m
ai

n 
m

ov
em

en
t.

A
ll 

Sh
ok

e l
in

e 
up

 o
n 

st
ag

e 
w

ith
 H

an
ak

as
a.

  
Sh

ow
 o

ff 
th

e 
da

nc
e.

C
ha

ra
ct

er
s: 

Sh
ok

e (
12

 p
eo

pl
e)

Ka
ta

rit
e

M
us

ic
ia

ns
: S

ha
m

ise
n,

 T
ai

ko
, F

ue
, K

an
e

Pl
ac

e 
on

 st
ag

e:
 M

ai
n 

st
ag

e
St

ag
e 

eq
ui

pm
en

t: 
D

ōj
ōj

i, 
Ka

ne
, S

ak
ur

a
(C

on
tin

ue
d)



154	 M. Kawai et al. / Journal of Robotics, Networking and Artificial Life 8(3) 151–160
Ta

bl
e 

1 
| S

ta
ge

 p
er

fo
rm

an
ce

 st
ru

ct
ur

e 
of

 K
yō

ga
no

ko
 M

us
um

e D
ōj

ōj
i—

Co
nt

in
ue

d

Sc
en

e 
na

m
e

A
ct

ua
l s

ta
ge

s
M

us
ic

Ly
ri

cs
Im

ag
es

C
om

m
an

ds

Ku
do

ki
Ap

pe
ar

 w
ith

 T
en

ug
ui

 at
 th

e 
ce

nt
er

 o
f t

he
  

st
ag

e. 
Sh

ow
 o

ff 
M

ai
 a

lo
ng

 w
ith

 K
oi

 to
 S

hi
tto

  
no

 K
ou

ta
.

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

Ko
i n

o 
te

na
ra

i t
su

i  
m

in
ar

ai
te

<o
m

iss
io

n>
 

Sa
w

ar
ab

a 
oc

hi
n 

fu
ze

in
ar

i

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o 
(T

en
ug

ui
), 

 S
ho

ke
 (1

2 
pe

op
le

)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 T

ai
ko

, K
od

ut
um

i
Pl

ac
e 

on
 st

ag
e:

 M
ai

n 
st

ag
e

St
ag

e 
eq

ui
pm

en
t: 

D
ōj

ōj
i, 

Ka
ne

, S
ak

ur
a

Te
nu

gu
i i

s w
ra

pp
ed

 a
ro

un
d 

th
e 

bo
dy

 o
r h

el
d 

in
 th

e 
m

ou
th

. I
n 

th
is 

w
ay

, t
he

 
ch

ar
ac

te
r i

s n
ot

 m
ov

in
g 

be
ca

us
e 

th
e 

fo
cu

s i
s o

n 
us

in
g 

pr
op

s.
Ya

m
ad

uk
us

hi
Ap

pe
ar

 w
ith

 K
ak

ko
 cl

os
e 

to
 th

e 
ce

nt
er

 o
f t

he
 st

ag
e. 

Sh
ow

 M
ai

 w
hi

le
 h

itt
in

g 
Ka

kk
o 

ac
co

rd
in

g 
to

 
Ya

m
a-

Zu
ku

sh
i.

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

O
m

os
hi

ro
 sh

ik
in

on
ag

am
ey

a 
<o

m
iss

io
n>

 T
su

ki
 n

o 
 

ka
ob

as
e M

ik
as

ay
am

a

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o 
(K

ak
ko

), 
 

Sh
ok

e (
12

 p
eo

pl
e)

Ka
ta

rit
e

M
us

ic
ia

ns
: S

ha
m

ise
n,

 T
ai

ko
, K

od
ut

um
i, 

H
yō

sh
iit

a,
 K

ak
ko

Pl
ac

e 
on

 st
ag

e:
 M

ai
n 

st
ag

e
St

ag
e 

eq
ui

pm
en

t: 
D

ōj
ōj

i, 
Ka

ne
, S

ak
ur

a

Ro
ta

tio
na

l m
ov

em
en

ts
  

us
in

g 
Ka

kk
o.

Te
od

or
i

Re
ap

pe
ar

 o
n 

th
e 

st
ag

e 
w

ith
 n

ot
hi

ng
. P

er
fo

rm
 at

 
th

e 
ce

nt
er

 o
f t

he
 st

ag
e 

al
on

g 
w

ith
 H

au
ta

 (S
hō

fu
 

no
 E

ro
tis

hi
zu

m
u)

.

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

Ta
da

 ta
no

m
e<

om
iss

io
n>

 
N

ik
u 

te
ra

sh
i h

od
o 

 
ito

sh
ira

sh
i

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o,
 S

ho
ke

  
(1

2 
pe

op
le

)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 T

ai
ko

, F
ue

Pl
ac

e 
on

 st
ag

e:
 M

ai
n 

st
ag

e
St

ag
e 

eq
ui

pm
en

t: 
D

ōj
ōj

i, 
Ka

ne
, S

ak
ur

a

N
ot

 m
uc

h 
m

ov
em

en
t, 

m
an

y 
sm

al
l d

an
ce

s.

Su
zu

da
ik

o
A

ro
un

d 
th

e 
ce

nt
er

 o
f t

he
 st

ag
e, 

hi
t S

uz
ud

ai
ko

 a
nd

 
pe

rf
or

m
 a

 d
an

ce
 a

lo
ng

 w
ith

 ta
ue

ut
a 

(S
ao

to
m

e 
od

or
i).

C
re

at
ed

 fr
om

 th
e 

sc
or

e 
(N

ag
au

ta
)

H
an

a 
ni

 k
ok

or
o 

o 
 

fu
ka

m
ig

us
a<

om
iss

io
n>

 
H

ik
i k

a 
de

zu
ite

 zo
 u

se
  

ni
 k

er
u

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o 
(S

uz
ud

ai
ko

), 
Sh

ok
e (

12
 p

eo
pl

e)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 T

ai
ko

, K
od

ut
um

i, 
H

yō
sh

iit
a,

 S
uz

ud
ai

ko
Pl

ac
e 

on
 st

ag
e:

 M
ai

n 
st

ag
e

St
ag

e 
eq

ui
pm

en
t: 

D
ōj

ōj
i, 

Ka
ne

, S
ak

ur
a

Su
zu

da
ik

o 
is 

di
ffi

cu
lt 

to
  

re
pr

od
uc

e 
be

ca
us

e 
it 

 
tu

rn
s i

ts
 w

ris
t a

nd
 ri

ng
s.

Ka
ne

iri
Sh

ira
by

ōs
hi

 H
an

ak
o 

de
fe

at
s a

ll 
Sh

ok
e. 

Ka
ne

 co
m

es
 

do
w

n 
on

 st
ag

e. 
Sh

ira
by

ōs
hi

 H
an

ak
o 

cl
im

bs
 o

n 
Ka

ne
 a

nd
 g

az
es

 a
ro

un
d 

he
r l

ik
e 

a 
sn

ak
e.

C
ha

ra
ct

er
s: 

Sh
ira

by
ōs

hi
 H

an
ak

o,
 S

ho
ke

  
(1

2 
pe

op
le

)
Ka

ta
rit

e
M

us
ic

ia
ns

: S
ha

m
ise

n,
 S

uz
ud

ai
ko

Pl
ac

e 
on

 st
ag

e:
 M

ai
n 

st
ag

e
St

ag
e 

eq
ui

pm
en

t: 
D

ōj
ōj

i, 
Ka

ne
, S

ak
ur

a

N
ot

 im
pl

em
en

te
d 

be
ca

us
e 

 
it 

is 
no

t a
 d

an
ce

 p
ar

t.



	 M. Kawai et al. / Journal of Robotics, Networking and Artificial Life 8(3) 151–160	 155

(4)	 [Images] Images of appearing characters, the main stage, and 
stage equipment. The props are listed in parentheses in the 
“Shirabyōshi Hanako”;

(5)	 [Commands] The command is written in the code. 
Commands used in the system (input sentences instructing 
the reproduction system to create the character animation or 
the background).

2.3. � Analyzing the Narrative Structure of the 
Legend of Dōjōji

The story of the legend of Dōjōji (also known as the legend of 
Anchin and Kiyohime) involves Kiyohime, a woman living in 
Kumano (the area covering a part of present Wakayama and Mie 
prefectures) who is betrayed by a Buddhist monk (Anchin). Her 
anger causes her to be transformed into a snake, and she burns the 
monk together with a bell in Dōjōji. Figure 1 presents a flowchart 
that summarizes the legend of Dōjōji. Figure 1 is based on three 
stories: Dainihonkoku Hokekyō Genki [15], Konjaku Monogatari 
Shū [16], and Dōjōji Engi [17].

In Figure 1, each box shows a scene, and the frame that summarizes 
multiple events shows a scene. The scene summarizes the events 
that occurred in the same place. In addition, the third scene has a 
branching structure that shows the small differences in the three 
quoted stories.

3. � THE SIMULATION SYSTEM BASED 
ON THE STRUCTURAL ANALYSIS OF 
KYŌGANOKO MUSUME DŌJŌJI

Regarding the simulation system using 2D animation based on the 
above structural analysis of Kyōganoko Musume Dōjōji, we have 
published the idea and implementation [6,18,19]. In this paper, 

we completed the development of all of the scenes of Kyōganoko 
Musume Dōjōji to extend the system through the development of 
the first scene of Michiyuki.

As we mentioned in Section 1, our goal is to create a system that 
uses inputs to automatically generate a staging structure. This study 
presents the preliminary phase of this work. To study the system for 
automatic generation, we created an animation from the content 
shown in Table 1. This section first describes the animation tool, 
then discusses the flow used to create an animation.

This study uses the user interface of KOSERUBE [20], which has 
two modules. The first module converts the generated stories into 
animation code specific to KOSERUBE, based on which the second 
module plays the animation. Although this 2D animation system 
was developed using the previously mentioned KOSERUBE, 
KOSERUBE was originally a system that we developed with the 
aim of use in various application aims. Moreover, the 2D animation 
system in this paper also corresponds to an application system. In 
fact, the characters, music, stages, etc. used in this 2D system differ 
from the original KOSERUBE. In particular, the system utilizes the 
analysis results of Kyōganoko Musume Dōjōji. However, although 
KOSERUBE has the ability to automatically generate stories from 
defined elements, the 2D animation system in this paper currently 
does not have an automated narrative generation mechanism since 
its main objective is to directly simulate the stage structures of 
Kyōganoko Musume Dōjōji. In the future, the system will be able to 
acquire more intelligent narrative generation ability through utiliz-
ing the narrative generation mechanism of KOSERUBE and other 
methods and techniques that we are currently investigating.

The system reproduces a performance by combining a background 
and a character image with another image that imitates the play’s 
stage. In addition, the music in Kyōganoko Musume Dōjōji, along 
with the text showing the story and lyrics, are displayed at the 
bottom of the screen. Our goal is not to produce computer graphics, 
but to reproduce the elements that make up the entire stage. For this 
reason, we do not pursue a realistic representation in our animations.

Figure 1 | Flow chart of the legend of Dōjōji.
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Figures 2 and 3 present an example of an animation. As the scenes 
on the stage are largely divided into hanamichi and hon-butai (main 
stage), the figures portray these scenes (Figures 2 and 3 respectively 
show the main stage and hanamichi). The screen structure shown 
in Figures 2 and 3 use images from the KOSERUBE database to 
represent the background and characters on stage. The screen con-
sists of four layers: text, character, stage, and background. Here, 
the dancing figures are the characters, and the instrumentalists, 
monks, and bells are depicted in the background.

The system uses two kinds of music: the music of the actual 
Kyōganoko Musume Dōjōji and the electronic music created from 
a musical score. The musical score used was Nagauta Kyōganoko 
Musume Dōjōji: Shamisen Bunka-fu by Kineie. To create the music, 
we used a free composition tool called “Wagaku Hitosuji.”

4. � THE SYSTEM INTEGRATING  
THE STRUCTURAL STORY OF  
THE LEGEND OF DŌJŌJI WITH  
KYŌGANOKO MUSUME DŌJŌJI

In Section 2, Kyōganoko Musume Dōjōji was described as represen-
tative of the legend of Dōjōji; however, the stories are not explicitly 
the same. Therefore, we developed a system to complement the 
story of Kyōganoko Musume Dōjōji by using the story of the legend 
of Dōjōji [13]. This system is discussed below.

4.1. � Analysis of Story Structure of  
the Legend of Dōjōji

We analyzed the structure of scenes in the legend of Dōjōji based 
on three works that depict the legend. Figure 1 presents a flowchart 
created as a result of the analysis. Table 2 has detailed information 
on the narrative components of the event sequence described in 
Figure 1. In this table, “Scene” describes the titles of the scenes, 
“Components” lists the elements that appear in each scene, and 
“Events in Each Scene” divides each scene into sentences to demon-
strate the flow of the story’s events.

4.2. � Associating Kyōganoko Musume  
Dōjōji with the Legend of Dōjōji

We associate the scene of the legend of Dōjōji with scenes from 
Kyōganoko Musume Dōjōji to use it for the rhetoric in which the 
memories of Anchin and Kiyohime are revived. Table 3 connects 
the legend of Dōjōji with the scenes of Kyōganoko Musume Dōjōji, 
using the eleven scenes that make up Kyōganoko Musume Dōjōji 
described by Watanabe [21] as the key. Scenes from the legend 
of Dōjōji are based on the structure shown in Figure 1. Eleven 
scenes of Kyōganoko Musume Dōjōji were classified into negative 
and positive.

At first glance, Kyōganoko Musume Dōjōji is played on a bright and 
flowery stage, and the heroine’s clothes are also splendid. However, 
the legend of Dōjōji, which is the background story or origin of 
Kyōganoko Musume Dōjōji, is a dark story in that it is based on the 
heroine’s dark emotions and resentment, which ultimately trans-
form her into a snake so she can kill the man she blames for her 
negative emotions. Thus, these two narratives share common nar-
rative material yet contrast in terms of presenting a bright versus a 
dark narrative. Furthermore, although Kyōganoko Musume Dōjōji 
is a bright narrative on the surface, characteristics of the original 
dark narrative sometimes appear through the heroine’s actions 
and facial expressions. We associated the bright aspect that forms 
the underlying tone in Kyōganoko Musume Dōjōji with the posi-
tive side of the heroine’s personality. In contrast, the dark aspect in 
Kyōganoko Musume Dōjōji is associated with the negative side of 
the heroine’s personality. Although her negative personality is not 
distinguishable in bright scenes—such as when she does a flowery 
dance with big flower hats in the scene of “Hanagasa_Odori”—she 
still exposes her true character and markedly glares at monks in 
the last scene of “Kaneiri” with heightened resentment to the ring.

A scene with negative verses such as a gesture of glaring at a bell or 
a grudge is considered a negative scene, and a bright scene is con-
sidered a positive scene. Of the six scenes from the legend of Dōjōji, 
one or more scenes are associated.

4.3.  Development of the Prototyping System

Based on the correspondence of the scenes in Table 3, the scenes 
from Kyōganoko Musume Dōjōji can be extended using the scenes 
of the legend of Dōjōji according to using three methods. One 
involves inserting a fragmentary memory like a flashback that 
represents one event that constitutes a scene, another involves rep-
resenting the entire scene, and the third involves representing the 

Figure 2 | Example of a visualized stage performance structure 
(“Ranbyōshi”).

Figure 3 | Example of a visualized stage performance structure 
(“Michiyuki”).
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entire scene as a recollection. The numbers like [1], [2], and [5] 
correspond Table 2. Table 3 is an incomplete example that uses only 
the first methods.

In the system that associates the simulation system of the stage 
performance structure of Kyōganoko Musume Dōjōji with the 
legend of Dōjōji, each scene in the legend of Dōjōji coincides 
with a scene of Kyōganoko Musume Dōjōji. To associate a scene of 
Kyōganoko Musume Dōjōji with a scene of the legend of Dōjōji, we 
focused on specific elements of lyrics and scenes as key informa-
tion to better visualize a scene of the legend of Dōjōji according 

to keys. We defined three types of methods: (1) inserting a frag-
mentary memory, such as a flashback, which represents one event 
that constitutes a scene, (2) representing the entire scene in present 
time, and (3) representing the entire scene as a recollection. This 
method relates to studies regarding the methods in which vari-
ous narrative elements outside of the elements of a current story 
are introduced into the current story. For example, Genette [22] 
proposed the narratology of narrative discourse, including the 
aforementioned methods, and we have applied narratology into 
our narrative generation research [23]. The methods mentioned 
are simplifications.

Table 2 | Details of scenes in the Legend of Dōjōji

Scene Components Events in each scene

[1] Kiyohime falls in love with 
Anchin at first sight.

Characters: Anchin, Old monk, 
Kiyohime

Anchin, a young monk, and an old monk head to Kumano on a pilgrimage.

Locations: Murogun, Kiyohime’s 
House

Anchin and the old monk stay in a private house.
Kiyohime, who lives in the private house, falls in love with Anchin at first 

sight.Time: Afternoon, Night
Things: - Anchin lies to Kiyohime about visiting Kiyohime’s house.

[2] Anchin betrays Kiyohime. Characters: Anchin, Old monk, 
Kiyohime

Anchin and the old monk go to Kumano.
Anchin and the old monk make a detour and return to their temple.

Locations: Murogun, Kumano Kiyohime notices that Anchin lied.
Time: -
Things: -

[3] Kiyohime’s body turns  
into a snake.

[3-1] Metamorphosis by grief [3-1] Kiyohime is confined to her 
room.

[3-2] Kiyohime crosses the Kirime 
River.    Characters: Kiyohime, Snake 

(Kiyohime)
    Locations: Kiyohime’s room
    Time: - Kiyohime cries. Kiyohime chases Anchin.
    Things: - Kiyohime’s body turns into a snake. Kiyohime sits on a rock in Ueno.
[3-2] Metamorphosis by fury
    Characters: Kiyohime, Snake 

(Kiyohime)
Kiyohime spits fire.

    Locations: Kirime River Kiyohime’s body turns into a snake.
    Time: -
    Things: -

[4] Anchin and the old monk  
run away in a hurry.

Characters: Anchin, Old monk, 
Person, Snake (Kiyohime)

Anchin and the old monk hear from a person that a snake is chasing them.

Locations: Murogun
Time: - Anchin and the old monk run away in a hurry.
Things: - Anchin and the old monk flee to Dōjōji Temple.

[5] Kiyohime burns Anchin to  
death in Dōjōji Temple.

Characters: Anchin, Old monk, 
Snake (Kiyohime), Monks of 
Dōjōji Temple

The monks of Dōjōji Temple hide Anchin in the bell of Dōjōji.

Locations: Murogun, Dōjōji Temple The snake arrives at Dōjōji Temple.
Time: - The snake wraps around the bell where Anchin is hiding.
Things: Bell of Dōjōji The snake spits fire on the bell.

[6] Anchin and Kiyohime are  
reincarnated through the  
Lotus Sutra.

Characters: High-ranking old monk, 
Monks of Dōjōji Temple, Anchin, 
Kiyohime

The snake leaves.

Locations: Dōjōji Temple, Dream The monks of Dōjōji Temple look inside the bell.
Time: Afternoon, Night The monks of Dōjōji Temple find Anchin’s charred corpse.
Things: The Lotus Sutra That night, a high-ranking old monk has a dream.

In that dream, Anchin and Kiyohime appear as snakes.
Anchin and Kiyohime ask the old monk for salvation.
The old monk and the monks of Dōjōji Temple continue to chant the Lotus 

Sutra at Dojoji Temple.
That night, a reincarnated Anchin and Kiyohime appear in the old monk’s 

dreams.
Anchin and Kiyohime thank the old monk.
Anchin and Kiyohime disappear from the dream.
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In this prototyping system, how each scene of the legend of Dōjōji 
relates to a scene in Kyōganoko Musume Dōjōji by 2D animation is 
represented using 3D animation. Figures 4 and 5 portray examples 
of the two scenes. The “Michiyuki” scene corresponds to the scene 
in which Anchin hides in the bell, just before the scene shown 
in Figure 4 in which Anchin is burned. Figure 5 shows the scene 
of “Kaneiri,” which corresponds to the scene in which Kiyohime 
burns Anchin. The “Kaneiri” scene corresponds to the scene in 
which Kiyohime is burning Anchin, and Kiyohime is blowing red 
fire into the bell.

In addition, we used MikumikuDance models related to Hatsune 
Miku, a vocaloid character, for the 3D models*.

5.  DISCUSSION

5.1.  Problems

The 3D animation consists of six scenes in total, four of which we 
have already created. Completing the remaining two scenes will 
allow us to express the legend of Dōjōji throughout Kyōganoko 
Musume Dōjōji. We have not yet implemented the representation 
of more fragmented scenes.

Moreover, there is a problem regarding the definition of each scene. 
For example, “scene [2]” in Figure 1 has the following three events: 

*Model: MMDモデル 初音ミク 振袖 ver. 2.0 [MMD Model Hatsune Miku Furisode 
ver. 2.0], Modeler: 金子卵黄 [Kaneko Ran’ou]
Model: よーでる僧 v. 0.1 (Yoderu_so v. 0.1), Modeler: ペニシス (細かすぎ P) 
[Penishisu (Komakasugi P)]

Model: 和風劇場ステージ [Wafu_gekijo_sutegi], Modeler: いしころ [Ishikoro]
Model: 紅葉の夜 ST20 [Momiji no Yoru ST20], Modeler: 怪獣対若大将 P [Kaiju tai 
Wakadaisho P]
Model: 般若面 ver. 1.00 (Han’nya_men ver. 1.00), Modeler: キツネツキ [Kitsune_tsuki]

Figure 5 | Kaneiri (left scene) and Kiyohime burning Anchin (right scene).

Figure 4 | Michiyuki (left scene) and Anchin hiding in the bell (right scene).

Table 3 | Correspondence between scenes in Kyōganoko Musume Dōjōji and the Legend of Dōjōji

Scene in Kyōganoko Musume Dōjōji Kokoro (mind) Scene in the Legend of Dōjōji

Michiyuki Ghost (Jealousy) [1]Kiyohime burns Anchin to death in Dōjōji Temple./[6] Anchin and Kiyohime 
reincarnate by the Lotus Sutra.

Ranbyōshi Girl [1]Kiyohime falls in love at first sight with Anchin.
Chūkeinomai Girl [1]Kiyohime falls in love at first sight with Anchin.
Teodori Jealousy [2]Anchin betrays Kiyohime./[4] Anchin and the old monk run away in a hurry.
Mariuta Girl [1]Kiyohime falls in love at first sight with Anchin./[6] Anchin and Kiyohime 

reincarnate by the Lotus Sutra.
Hanagasaodori Girl [1]Kiyohime falls in love at first sight with Anchin./[6] Anchin and Kiyohime 

reincarnate by the Lotus Sutra.
Kudoki Girl in love (Betrayed girl) [1]Kiyohime falls in love at first sight with Anchin./[2] Anchin betrays Kiyohime.
Yamadukushi Girl [1]Kiyohime falls in love at first sight with Anchin.
Teodori (2) Jealousy [2]Anchin betrays Kiyohime./[4] Anchin and the old monk run away in a hurry.
Suzudaiko Girl [2]Anchin betrays Kiyohime./[3] Kiyohime’s body turns into a snake.
Kaneiri True character [5]Kiyohime burns Anchin to death in Dōjōji Temple.
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“Anchin and the old monk go to Kumano.”, “Anchin and the old 
monk make a detour and return to their temple.”, and “Kiyohime 
notices that Anchin lied.” Although these three events are repre-
sented as a scene in the current prototyping system, these need 
three different places: (1) the road of Anchin and the old monk, (2) 
the temple of Anchin and the old monk, and (3) Kiyohime’s house. 
In the future, we are necessary to elaborately divide each scene into 
the corresponded places.

Since the differences between the negative and the positive scenes 
in inserted scenes of the legend of Dōjōji may be difficult to detect, 
we would like to consider mechanisms that can bring more clarity 
to users. For example, the simplest methods include changing the 
colors of the respective scenes.

Moreover, although the current insertion of the legend of Dōjōji 
into Kyōganoko Musume Dōjōji is automatically conducted by 
the system, we would like to consider alternative methods—
including methods that involve interactions between the user 
and the system.

5.2.  Future Direction

Recent years, kabuki practitioners have worked to incorporate 
video technologies like computer graphics into performances. 
During the COVID-19 pandemic, in fact, a new form of perfor-
mance called “Zūmu Kabuki” was created. In “Zūmu Kabuki”, each 
actor is displayed on a video on the “Zoom” video calling app, and 
the videos are combined to form a single stage. This is also known 
as online kabuki. The Zūmu Kabuki Chūshingura was performed 
from the end of June to the middle of July 2020. Kabuki has con-
tinued to develop with the utilization of artificial intelligence and 
digital technology.

Hatsune Miku and Nakamura Shidō co-starred in the “Nico Nico 
Chōkaigi,† in which a kabuki called Hana Kurabe Senbon-zakura 
was performed. This stage combined the world view of Hatsune 
Miku’s representative song Senbonzakura with kabuki (Minamiza, 
Kyoto, August 2019). In addition, the ningyō jōruri Koimusume 
Tsumugi no Labyrince, using Hatsune Miku, was held at the 
Tomioka Silk Mill (Tomioka, Gunma, Japan/October 2020).

Currently, although this paper does not have relationships with 
actual kabuki content and related genres’ content, it would certainly 
be more challenging to introduce previous methods that are more 
closely related to kabuki content, such as simply expressing existing 
kabuki’s stories using computer graphics, etc.

6.  CONCLUSION

In this paper, we first analyzed the stage performance structure 
of Kyōganoko Musume Dōjōji and its systematization through 
our animation tool. In particular, we analyzed and organized the 
stage performance structure, including elements such as musical 
instruments and stage backgrounds, and created a 2D animation 

system using KOSERUBE. This analysis corresponds to the result 
in which our previous analysis of the stage performance structure 
of Kyōganoko Musume Dōjōji was revised and extended, and the 
extended version of the previous system includes all scenes of the 
analyzed Kyōganoko Musume Dōjōji.

Second, we have summarized the narrative structure of the 
legend of Dōjōji. As seen above, this paper analyzed the his-
tory and story of the legend of Dōjōji, focusing on the trans-
formation of the legend of Dōjōji to Kyōganoko Musume Dōjōji  
and the personality of the characters. Moreover, we aimed to 
develop a prototyping 3D animation system that blends the 
legend of Dōjōji with Kyōganoko Musume Dōjōji. The narrative 
analysis of the legend of Dōjōji and its systematization serves 
as the first findings, based on the previous preliminary survey  
and concept.

As mentioned above, in this paper, we proposed a research that 
integrates the analysis of Kyōganoko Musume Dōjōji and its sys-
tematization and then formulate the analysis of the storyline of the 
legend of Dōjōji and its systematization into a framework.
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