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For many years, the top three Bon Odori dances of Akita Prefecture, i.e., Hitoichi Bon Odori, Ke-
manai Bon Odori and Nishimonai Bon Odori, have attracted a great deal of attention. Recently, an
approach using motion capture (Mocap) data gave successful outcomes in the motion analysis of these
dances. On the other hand, several survey reports on these dances have been compiled to record their
histories and current states. The text data of these reports provide a lot of valuable knowledge about
the dances themselves and their surrounding environment. With these facts taken into consideration,
we try to perform coupled Mocap and text analysis of these dances. In Mocap data analysis, we extract
rhythmic-style feature quantities; they are converted into qualitative expressions. As for text data
analysis, we extract sentences describing the characteristics of the dances; each sentence is ranked by
the frequencies of the phrasal units used in it. As the first stage of this approach, we use part of the text
data of the survey reports. As a result of the analysis, the cause of bringing about a motion feature
unique to Hitoichi Bon Odori (wide distribution of rhythmic style) was clarified to a certain extent. At

the same time, it is also pointed out that there are several points to be improved in this approach.

1. Introduction

Akita Prefecture, located in the Tohoku region of
Japan, has many important intangible folk cultural
properties designated by the national government or
the local public entities. In particular, the top three
Bon Odori (##1fD)" dances of Akita Prefecture, i.e.,
Hitoichi Bon Odori (—HTi#AEi D), Kemanai Bon
Odori (FEFEWN#EHY) and Nishimonai Bon Odori
(FEEN®EE D), have attracted a great deal of
attention. It is seen in recent years that their motion is
analyzed by using motion capture (Mocap) data [1].
This approach gave successful outcomes such as that
motion features peculiar to each dance were quantita-
tively clarified [1].

On the other hand, several survey reports on the
three Bon Odori dances have been compiled to record
their histories and current states [2]-[4]. They provide
a lot of valuable knowledge such as the origin of each
dance and its form of succession. By efficiently uti-

*1 Bon Odori is a type of Japanese folk dance, performed
during the annual Buddhist festival called O-Bon (357%) (or
simply Bon (&)).

lizing the provided knowledge in accordance with the
information obtained from Mocap data, the relation-
ship between the motion style of the dances and their
surrounding environment is expected to become more
understandable. Fortunately, many text-mining tech-
niques, which extract important knowledge from un-
structured text resources, have been developed in
recent years. They may be effective in efficiently
extracting valuable knowledge from the text data of
the survey reports.

With the above facts taken into consideration, we
try to perform coupled Mocap and text analysis of the
top three Bon Odori dances of Akita Prefecture. As
the first stage, we perform Mocap data analysis and
text data analysis in parallel. In Mocap data analysis,
we extract the rhythmic style of the three dances, us-
ing the analysis method of Ref. [1]. The obtained
results are arranged so as to be comparable with those
of text data analysis. Specifically, we convert the
feature quantities of rhythmic style into qualitative
expressions. As for text data analysis, we extract sen-
tences describing the characteristics and background
of each dance and those related to the relationship of
multiple dances.
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2. Top three Bon Odori dances of Akita
Prefecture

Since the home ground of Hitoichi Bon Odori, i.e.,
the Hitoichi district of Hachirogata Town, exists in
the coastal area of Akita Prefecture, it is regarded as
one of the dances of Coastal Area Group [5]. Hitoichi
Bon Odori consists of the following three dances:
Dendenzuku Odori (7°27 >/ 7 HiD), Kitasaka
Odori (FF2 YD) and Sankatsu Odori (=I5
Y *2). Hitoichi Bon Odori was designated as an Akita
Prefectural intangible folk cultural property in 2002.

On the other hand, Kemanai Bon Odori is regarded
as belonging to Yoneshiro River System Group [5];
the Kemanai district of Kazuno City is adjacent to a
tributary of Yoneshiro River. Kemanai Bon Odori
consists of the following two dances: Dainosaka
Odori (KDWY ) and Jinku Odori (FHIEHD).
Kemanai Bon Odori was designated as a national
important intangible folk cultural property in 1998.

As for Nishimonai Bon Odori, it is regarded as one
of the dances of Omono River System Group, since
the Nishimonai Bon Odori festival is held in Ugo
Town including part of Omono River System [5].
Nishimonai Bon Odori consists of the following two
dances: Ondo (£55H) and Ganke (DANT™3). Nishi-
monai Bon Odori was designated as a national im-
portant intangible folk cultural property in 1981.

The Mocap data of the above dances analyzed in
this study are shown in Table 1. Multiple data
streams are prepared at every dance. These data are
identical to those used in Ref. [1].

3. Motion-Capture Data Analysis

3.1 Extraction of rhythmic-style feature quanti-
ties

In Mocap data analysis, two feature quantities of
rhythmic style are extracted: beat intensity and
rhythm complexity [1], [6]. First, we obtain a
one-dimensional motion-speed time series from the
displacement of J=16 points (shoulders, elbows,
wrists, fingers, knees, ankles, toes, neck and head):

JZL S Ap D= p,, ()
At

v(n) =

where P, (1) (y: x, y or z) is the y-coordinate of the
jth point at the nth frame (coordinate system: fixed to
the pelvis) and At is the sampling time (Af = 0.033
sec), respectively. The values of P, (1n)’s are filtered
to eliminate jitter (by using a Gaussian filter, cut-off
frequency: 9.0 Hz), and normalized by the body

*2 Some documents describe this dance name as “" >/ 71
WD, not as “= Ui D > (pronunciation: identical).

*3 Some documents describe this dance name as “ /7 >/
or “JE{L,” not as “AH¥ AT (pronunciation: all identical).

Table 1 Motion capture data of Bon Odori dances.

Dance Index Number Dancer
of frames

Hitoichi Dendenzuku #1 195 A

Bon Odori Odori #2 200 A

(—Hh (TYTY #3 195 A
HREHO) YIUEID)

Kitasaka #1 163 A

Odori #2 156 A

FxIh #3 170 A

Hi0) #4 167 A

#5 163 A

#6 190 A

Sankatsu #1 353 A

Odori #2 367 A

(EhEED) | #3 359 A

#4 322 A

Kemanai Dainosaka #1 308 B

Bon Odori Odori #2 323 B

CERA (KD #3 343 B
D) o)

Jinku Odori #1 294 B

(HAEiD) | #2 276 B

#3 324 B

Nishimonai Ondo #1 1,341 C

Bon Odori (EH5H) #2 1,336 C

(S EN #3 1,326 D

hEn) #4 1,341 D

Ganke #1 1,236 C

(DA #2 1,231 C

#3 1,235 D

#4 1,219 D

Frame rate: 30 fps
Motion capture: Magnetic-sensor systems
Hitoichi: MotionStar Wireless™ (Ascension Technology
Corporation)
Kemanai and Nishimonai: MotionStar Wireless™  with
LIBERTY™ (Polhemus) x2
Dancers
A: Female (with more than ten years’ experience in dancing
Hitoichi Bon Odori)
B: Female (with more than ten years’ experience in dancing
Kemanai Bon Odori)
C: Female (with more than ten years’ experience in dancing
Nishimonai Bon Odori)
D: Female (with more than ten years’ experience in dancing
Nishimonai Bon Odori)

height to reduce the influence of difference in body
constitution.

By using the above time series, we estimate the
degree of beat intensity (BI) as follows:

Lo R M= ()
2 N

BI —Alog(zdt)  (2)
where 7 is the frame number giving the first positive
peak of the autocorrelation of v(n) (regarded as the
beat interval), vo(n) is the moving average of v(n)
(period: 7), N is the total number of frames and A4 is
the weighting coefficient to the beat-interval element
7At (set as 4 =0.2), respectively. The first term of this
formula evaluates the strength of motion-speed surges
inducing beats, whereas the second term evaluates the
pace of tempo. The stronger motion-speed surges are,
or the quicker the tempo is, the larger the value of BI
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AR ary Ea—F U RY T A 20144E12 1
becomeS. Mild Intense
As for thythm complexity, on the other hand, the b ' ' ' A
value of approximate entropy (ApEn) [7], [8] ob- 1ok N’*é’;’:;{’e””’ i _§
tained from v(n) is used: © N o
7 7 N e
x()=[vm) v(n+7) o vt (m-17)] £ osr S Nishimonai T
z Ondo
d(x(n),x(j)) 3
B PR (k-7 g or Hitoichi T
= k:11’nza_?$m(‘ v(n +( - )T ) - V(] +( - )T ) |) S Kemanai  Sankatsu Hitoichi
2o £ Jinku ’/’.. T Kitasaka
—(m-1)7’ "‘:" 0.4 //° \\? "’ \\\\ n
>0 = d(x(m), x () 2 0% e A
crn = &= ~ \9/{ L] > A ,
n _ _ ’ emanai “Hitoichi 0 (2}
N (m 1)T 0.2 = Dainosaka Denld(e);Lkau\.—””/I—///‘ -1 _g
ZN—(W—I)T' lOg c” | | | | | ®
m _ "=1—," -1.0 0.8 0.6 -0.4 -0.2
N—(m-Dz Beat intensity (BI)
ApEn=" — @ 3) Figure 1 Distribution of rhythmic-style feature

where 7'=round(0.27), m=3, r=0.25 X (standard
deviation of v(n)) and &(x) is the Heaviside function,
respectively. The ApEn value becomes large when
the variation of motion speed shows a large amount
of complexity.

The distribution of the rhythmic-style feature quan-
tities of all the Mocap data in Table 1 is shown in
Figure 1. This distribution is identical to that shown
in Figure 6 of Ref. [1].

3.2 Conversion of rhythmic-style feature quanti-
ties into qualitative expressions

As mentioned in Section 1, we convert the above
feature quantities into qualitative expressions. The
procedures used for the above conversion are shown
in Figure 2. In Stage 1, first, feature-quantity values
are grouped by a clustering algorithm. This algorithm
is separately applied to each feature quantity. Here,
Ward’s method [9] is adopted as a clustering algo-
rithm. Combining Ward’s method with Mojena’s
Stopping Rule One [10] allows us to automatically
obtain an appropriate number of clusters™

Next, we fix the positions of boundaries between
the clusters to determine the range of each cluster. As
shown in Stage 2 of Figure 2, we use the middle point
between the endpoints of adjacent clusters as the
boundary of these clusters. The range of the kth clus-
ter is given as the interval [b(k—1, k), b(k, k+ 1))
where b(k—1, k) is the boundary between the
(k—1)th and kth clusters. In Stage 3, then, we assign
the analyzed dances to the clusters. Which cluster
each dance belongs to is specified by the centroid
position of the data set of the dance; a cluster having
a range including the centroid of a certain dance is
regarded as the assignment destination of this dance,

*4 The constant used in Mojena’s Stopping Rule One is set
as k=1.25 which is the value recommended in Ref. [11].

quantities.

as shown in Figure 2.

In Stage 4 of Figure 2, we assign qualitative ex-
pressions to the clusters. We use an /-point scale
composed of any of the following pairs of bipolar
adjectives [12]: “Mild”-“Intense” (for beat intensity)
or “Simple”-“Complex” (for rhythm complexity)
(each of them was already shown in Figure 1). The
algorithm used for the assignment process is shown in
Figure 3. In the case that the number of the clusters is
an odd number, the cluster located at the center of the
series of the clusters is regarded as corresponding to a
neutral selection (e.g., “Neither Mild nor Intense”). In
the case that the number of the clusters is an even
number, on the other hand, the boundary located at
the center of the series of the boundaries is regarded
as representing the neutral position. In this case, no
cluster corresponds to a neutral selection. Although
the number of points in a scale, /, is selected in re-
sponse to the number of the clusters, at the same time
it is restricted to five or under in this algorithm.

In Stage 5, finally, qualitative expressions are giv-
en to the dances in accordance with the assignment to
the clusters, as shown in Figure 2. The results ob-
tained from the data of Figure 1 are shown in Figure
4. The values of beat intensity were converted into
qualitative expressions obtained from a three-point
scale consisting of the following categories: “Mild,”
“Neither Mild nor Intense” and “Intense.” As for
rhythm complexity, a two-point scale consisting of
the categories “Simple” and “Complex” was selected.
The broken lines in Figure 4 represent the boundaries
between the clusters. The list of qualitative expres-
sions including relative relations between the dances
is shown in Table 2. The expressions of the relative
relations, i.e., the off-diagonal elements of Table 2,
were manually selected based on the qualitative ex-
pressions of the individual dances, i.e., the diagonal

(c) Information Processing Society of Japan
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Stage 1: Clustering O Dance A
A Dance B
e Dance C

Small Large

< OO0 OOM0—A— M- ALMALD0/9-00-000-00-0- 000 >
— —
Cluster 1 Cluster 2 Cluster 3

Clustered by Ward’s method (Number of clusters:
determined by Mojena’s Stopping Rule One)

Stage 2: Boundary setting

Largest in Cluster 1 Smallest in Cluster 2

Small ' Large

Cluster 1 /‘ Cluster 2 Cluster 3

Middle point: boundary

Stage 3: Assignment of dances to each cluster
O Centroid of Dance A
A Centroid of Dance B
e Centroid of Dance C

Small ' ' Large
< O ' S ' . >
Dance A Dance B Dance C
igs iyt o
Cluster 1 Cluster 2 Cluster 3

Stage 4: Assignment of qualitative expressions to each cluster
Call Qualitative_Expression(3, ¢) (Figure 3)
o

Cluster 1: “Small”
Cluster 2: “Neither Small nor Large”
Cluster 3: “Large”

Stage S: Assignment of qualitative expressions to each dance

Dance A (belonging to Cluster 1): “Small”
Dance B (belonging to Cluster 2): “Neither Small nor Large”
Dance C (belonging to Cluster 3): “Large”

(Beat intensity: “Small” — “Mild,” “Large” — “Intense”,
Rhythm complexity: “Small” — “Simple,” “Large” — “Complex”)

Figure 2 Conversion of the feature-quantity values of
rhythmic style into qualitative expressions.

elements.

It is shown in the above results that each of the
three Bon Odori dances has its own characteristics. In
particular, only Hitoichi Bon Odori shows a unique
feature that the members of this dance are distributed
into multiple categories, whereas each of the remain-
ing two Bon Odori dances concentrates on a single
category.

4. Text Data Analysis

4.1 Procedures used for text data analysis

In text data analysis, sentences including the names
of the Bon Odori dances are first extracted. Specifi-
cally, sentences each of which includes at least one of
the ten dance names shown in Table 1 are extracted.
Next, the extracted sentences are categorized based
on the dance names included in them. A sentence

Qualitative_Expression(X, ¢)
/* K: Number of clusters */
/* ¢(i): Qualitative expression for the ith cluster */
input K
if K is an odd number then
k< int(K/2) + 1
if K 2 5 then
fori = 1to Kdo
Jei—k
ifj < —2 then
c(i) < "Extremely Mild/Simple"
else ifj = — | then
c(i) < "Slightly Mild/Simple"
else if j = 0 then
c(i) < "Neither Mild/Simple nor Intense/Complex"
else if j = 1 then
c(i) < "Slightly Intense/Complex"
else
c(i) < "Extremely Intense/Complex"”
end if
end if
end if
end if
end for
else /* if K < 3 then */
fori = 1toKdo
Jei—k
ifj = — 1 then
c(i) < "Mild/Simple"
else if j = 0 then
c(i) < "Neither Mild/Simple nor Intense/Complex”
else
c(i) « "Intense/Complex"
end if
end if
end for
end if
else /* if K is an even number then */
if K = 4 then
k « K2
fori = 1toKdo
Jei-k
ifj < Othenj < j—1
ifj < —2 then
c(i) < "Extremely Mild/Simple"
else ifj = — 1 then
c(i) < "Slightly Mild/Simple"
else ifj = 1 then
c(i) < "Slightly Intense/Complex"
else
c(i) « "Extremely Intense/Complex
end if
end if
end if
end for
else /* if K = 2 then */
c(1) < "Mild/Simple"
¢(2) < "Intense/Complex"
end if
end if
output c(i)'s (1 < i < K)

Figure 3  Algorithm to assign qualitative expressions
to each cluster.

including only a single name is categorized as that
describing the characteristics of a corresponding
dance. A sentence including two names is sorted into
the category assigned to the pair of corresponding
two dances. This type of sentence is treated as that
describing the relationship between two dances.
When a single sentence includes three or more names,
we sort it into multiple dance-pair categories (i.c.,
overlapping of categories is permitted.).

After categorizing the extracted sentences, each of
the sentences is ranked at every category. A score,

(c) Information Processing Society of Japan
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Figure 4 Qualitative expressions of rhythmic-style
features.

given by adding up the frequencies of the phrasal
units (each called SCfifi in Japanese grammar) re-
garded as the main constituents of a sentence, is used
for ranking. The types of phrasal units selected as the
above constituents are as follows: the declinable word
() having a dependency relation with a dance
name, the argument (¥) associated with a selected
declinable word through a case particle (F%8/J5d), and
the phrasal unit modifying a dance name or a selected
argument. To obtain the above grammatical informa-
tion from text data written in Japanese, we perform
Japanese predicate-argument structure analysis [13]
using JUMAN (Ver. 7.0) and KNP (Ver. 4.0). In the
scoring process, the frequencies of the dance names
are not used; we adopt the policy that we count only
the phrasal units explaining the characteristics of the
dances, exclusive of the dance names themselves. An
example of scoring is shown in Figure 5. Sentences
giving high scores in each category are regarded as
those providing valuable knowledge.

4.2 Results of text data analysis
As the first stage, we analyze part of Ref. [2]: Pre-

2014412 H

face, Comments from the General Editor, Sections
3.1 and 3.3 and Chapter 4 (written in Japanese, total
number of characters: 24,076). The numbers of the
extracted sentences in each category are shown in
Table 3. Table 4 shows the sentences each corres-
ponding to the single dance name belonging to the top
three Bon Odori dances. Table 5 shows the sentences
corresponding to the relative relations between the
dance names belonging to the above three dances.

From the descriptions of the underlined sentences
in Table 5, we can see that Hitoichi Bon Odori be-
longs to the dance type different from that of Kema-
nai Bon Odori and Nishimonai Bon Odori. (former:
Odoru QOdori, latter: Miseru Odori and Nenbutsu
Odori). From the second sentence for Hitoichi Bon
Odori shown in Table 4, furthermore, we can reason
that the interaction of the Hitoichi district with
neighboring areas may have caused the expanse of
this dance. These descriptions relatively well explain
why only the Mocap data of Hitoichi Bon Odori give
a unique rhythmic-style feature, i.e., the distribution
of rhythmic style into multiple categories.

To understand the situation of the expanse of Hi-
toichi Bon Odori more deeply, we use the sentences
describing the relative relations of the dances be-
longing to Hitoichi Bon Odori; Table 6 shows part of
these sentences. The underlined sentences describe
that Dendenzuku Odori and Kitasaka Odori have
been recognized as dances easy to dance with a quick
tempo, whereas Sankatsu Odori has been regarded as
a dance with a graceful slow tempo. These descrip-
tions are consistent with the qualitative expressions
obtained from the Mocap data (shown in Table 2). In
addition, the sixth sentence in the Dendenzuku Odori
— Kitasaka Odori category suggests that the origin of
Sankatsu Odori may be different from that of the re-
maining two. This description well explains why only
the Mocap data of Sankatsu Odori belong to the dif-
ferent category.

5. Discussion

From the results of the Mocap data analysis, we
can see that only Hitoichi Bon Odori shows the plu-

Table 2 Qualitative expressions of the rhythmic-style features of Bon Odori dances obtained from Mocap data.

Hitoichi Bon Odori Kemanai Bon Odori Nishimonai Bon Odori
Dendenzuku | Kitasaka ‘ Sankatsu Dainosaka Jinku Ondo Ganke
Dendenzuku | Intense, Simple : Identical i More Intense Far More Intense | Far More Intense | More Intense, i More Intense,
] i : Simpler i Simpler
Kitasaka Identical Intense, Simple More Intense Far More Intense Far More Intense | More Intense More Intense,
| ] | Simpler i Simpler
Sankatsu Milder ¢ Milder i Neither Mild nor | More Intense ! More Intense Simpler i Simpler
5 | Intense, Simple i 5
Dainosaka Far Milder Far Milder ~Milder Mild, Simple Identical Milder, Simpler | Milder, Simpler
Jinku Far Milder Far Milder Milder Identical Mild, Simple Milder, Simpler Milder, Simpler
Ondo Milder, Milder, More Complex More Intense, More Intense, Neither Mild nor : Identical
More Complex More Complex ¢ More Complex More Complex Intense, Complex :
Ganke Milder, Milder, More Complex More Intense, More Intense, Identical Neither Mild nor
More Complex More Complex More Complex More Complex Intense, Complex

(c) Information Processing Society of Japan
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Example sentence:
O, JROHIKTHI S N T © Oz —H i & 0 (35| VT d,

Thus, Hitoichi Bon Odori has inherited the archetype of the Bon Odori dance danced in a wide area.

(Ref. [2], p.1, translated into English by the authors.)

modification DX,
b ——— | Thus,
wide 7 location (f=4
(f=3) T
in an area | l modification
(f=5, argument with case particle “de”)  BHER T2 ':
danced \ modification
(f=5, declinable word) [ A Lo)) —— |
of the Bon Odori dance \ 2 direct object
(f=139) JEL

the archetype
(f=1, argument with case particle “0”)

—HEZE VIt
Hitoichi Bon Odori
(f= 178, argument with case particle “ga”)

[L~

Dependency relation

Dance name —<———

subject

e 3 E MO TOET,
has inherited.

(f=1, declinable word)

f: frequency (counted after stop word removal and stemming)
Score: 154 (sum of the frequencies of the underlined phrasal units)

Figure 5 An example of the scoring of a sentence written in Japanese (predicate-argument structure analysis: JUMAN
(Ver. 7.0) and KNP (Ver. 4.0)).

Table 3 Numbers of extracted sentences in each category

Hitoichi Bon Odori Kemanai Bon Odori Nishimonai Bon Odori
Dendenzuku Kitasaka Sankatsu Dainosaka Jinku Ondo Ganke

Hitoichi Bon Odori 70 1 1 2 3 0 0 3 0 0
Dendenzuku / 2 12 7 0 0 0 0 0 0
Kitasaka / / 0 8 0 0 0 0 0 0
Sankatsu / / / 19 0 0 0 0 0 0
Kemanai Bon Odori / / / / 1 1 0 4 0 0
| Dainosaka / / / / / 0 0 0 0 0

| Jinku / / / / / / 0 0 0 0
Nishimonai Bon Odori / / / / / / / 0 1 1
| Ondo / / / / / / / / 0 1

| Ganke / / / / / / / / / 0

Table 4 Extracted sentences corresponding to the single dances belonging to the top three Bon Odori dances.

Hitoichi Bon Odori: 70 sentences (3 higher-ranking sentences are shown.)
1. RIS & TIOR3 205, B0 OFBFPO(E T 2288, 0 OBz g5 T Ll Bk e ~HHRD & TlddbE 2
HHNIEN,
(As can be seen in the commonness)* In the dancing style, the musical instruments and the custom that dancers masquerade while dancing, no significant
difference between the ones in neighboring areas and Hitoichi Bon Odori is found, although they are called differently depending upon the area.
(Ref. [2], p.62, score: 371)
. D OIREIMUT W B Tzl WEREIK & SSmi b o Te L&At b 2 KRE LIERTH S LiAbN 5,
It is thought that interaction with the Koto area, attributable to the similarity of the forms of Bon Odori dances, is also a contributing factor leading to the
expanse of Hitoichi Bon Odori.  (Koto area: one of the areas neighboring the Hitoichi district)*
(Ref. [2], p.68, score: 290)
Lo, BUDICEBNIZN, FDICHRE 5723 BV W ADHBICHZ C L DUk 2 FHA > TWA T &M, —HII D 2%
EERTHELRERTHS LD ND,
As mentioned earlier, on the other hand, it is thought that the dance style whose form is not prescribed and the atmosphere allowing people to freely dance
are important factors leading to the development of Hitoichi Bon Odori.
(Ref. [2], p.45, score: 263)
Kemanai Bon Odori: 1 sentence
1 BENRTD LRUSRLEHD REVbh TS,
It is said to be the Nenbutsu Odori type as with Kemanai Bon Odori.
(Ref. [2], p.2, score: 15)

(Nenbutsu Odori: type of Japanese folk dance)*

Nishimonai Bon Odori: no sentence is extracted.
(Translated into English by the authors, *: translation annotation added by the authors.)

rality of rhythmic-style features. In addition, the sen-
tences extracted by the text data analysis gave the
information related to the cause of this tendency. This
suggests that the collaboration between Mocap data
analysis and text data analysis is really effective.
However, the amount of the analyzed text data is still

small in the present stage. In fact, no explanation
about the difference between Kemanai Bon Odori and
Nishimonai Bon Odori shown in Table 2 is given.
There is an urgent need to increase the amount of text
data used in the analysis.

There is also a problem, on the other hand, that not

(c) Information Processing Society of Japan
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Table 5 Extracted sentences in the categories of the relative relations between the dances belonging to

the top three Bon Odori dances

Relative relation between Hitoichi Bon Odori — Kemanai Bon Odori: 3 sentences

1 S ENGIED . BENGREO D TRE20 ] 95, —Hligiivd (B8] LEbNs,

Hitoichi Bon Odori is said to be “Odoru Odori,” whereas Nishimonai Bon Odori and Kemanai Bon Odori are regarded as “Miseru Odori.”
(Odoru Odori: a dance recommended to be danced by all the people attending the O-Bon festival, Miseru Odori: a dance to be appreciated)*

(Ref. [2], p.38, modified to adapt to text processing, score: 86)

2. —HAZHi D DR L Hd RPN D RO B PZRHT D PP 5 & NI D L1358 S DT 5 &I 2T,

It is agreeable that the atmosphere of Hitoichi Bon Odori is different from that of Kemanai Bon Odori and Nishimonai Bon Odori both belonging to the

Nenbutsu Odori type.
(Ref. [2], p.1, score: 17)

(Nenbutsu Odori: type of Japanese folk dance)*

3. CRWVOD L —Hilifh#f D WS ENAREYD . EEARED T, BAN=KEHD O—DLIPENS K 5ITE>7DIED S I,

Then, when did Hitoichi Bon Odori come to be called one of the top three Bon Odori dances of Akita Prefecture along with Nishimonai Bon Odori and Ke-

manai Bon Odori?
(Ref. [2], p.64, score: 4)

Relative relation between Hitoichi Bon Odori — Nishimonai Bon Odori: 3 sentences

(Identical to the Hitoichi Bon Odori — Kemanai Bon Odori category)

Relative relation between Kemanai Bon Odori — Nishimonai Bon Odori: 4 sentences

1 S ENRIED . BENGREO D TRE2iH0 ) 95, —Hlimiivid B8 L Ebns.

Hitoichi Bon Odori is said to be “Odoru Odori,” whereas Nishimonai Bon Odori and Kemanai Bon Odori are regarded as “Miseru Odori.”

(Ref. [2], p.38, modified to adapt to text processing, score: 86)

2. —Ji. TRMLEID ) BEENRIO RIS ENRIO OX S IO FLROFNINEDZ2ET LI TH S,

On the other hand, it seems that “Nenbutsu Odori” refers to the ones in which dancers and singers are separated from each other, such as Kemanai Bon Odo-

ri and Nishimonai Bon Odori.
(Ref. [2], p.29, score: 50)

3. —HAi 4l D DR L Hd 3PN D RO B N ERHT D PP 5 & NI D L1358 S DT 5 &I 2T,

It is agreeable that the atmosphere of Hitoichi Bon Odori is different from that of Kemanai Bon Odori and Nishimonai Bon Odori both belonging to the

Nenbutsu Odori type.
(Ref. [2], p.1, score: 17)

4. TRVOD S —HliIfhE D A VUEENITD . BENRED LT, BAZKGIED D—D LTINS X SIE-TDES 5 W,

Then, when did Hitoichi Bon Odori come to be called one of the top three Bon Odori dances of Akita Prefecture along with Nishimonai Bon Odori and Ke-

manai Bon Odori?
(Ref. [2], p.64, score: 4)

Underlined sentences: common in all the pairs of the dances belonging to the top three Bon Odori dances.
(Translated into English by the authors, *: translation annotation added by the authors.)

all high-score sentences necessarily give information
comparable with Mocap data; e.g., the fourth sen-
tence in the Dendenzuku Odori — Kitasaka Odori
category shown in Table 6 is not directly related to
Mocap features (only the description about the lyrics
of the songs is given). The development of an algo-
rithm to automatically extract sentences highly rele-
vant to Mocap features will be the subject of future
work.

6. Conclusions

As shown in the above discussion, we clarified
several points to be improved in the coupled Mocap
and text analysis of the Bon Odori dances of Akita
Prefecture, as the first stage of this approach. It is
expected that an attempt to solve the above problems
will further expand our knowledge about the folk
performing arts of Akita Prefecture.

Acknowledgments This study was supported by
Grants-in-Aid for Scientific Research (No. 26370942)
of Japan Society for the Promotion of Science.

References

[1] Miura, T., Kaiga, T., Katsura, H., Shibata, T., Ta-
jima, K. and Tamamoto, H.: Quantitative Motion
Analysis of the Japanese Folk Dance “Hitoichi
Bon Odori,” IPSJ Symposium Series (JINMON-
COM 2013), Vol. 2013, No. 4, pp. 167-174

(2]

(3]

(4]

(3]

(7]

(8]

(2013).

Akita-Ken Hachirogata-Machi  Kyoiku Iinkai
(Education Board of Hachirogata Town, Akita
Prefecture), ed.: Hitoichi Bon Odori Chosa
Hokokusho (The Search Report on Hitoichi Bon
Odori), Akita-Ken Hachirogata-Machi Kyoiku
Iinkai (2005) (in Japanese).

Yanagisawa, T.: Kemanai no Bon Odori (Bon
Odori of Kemanai), Odate Kohansha (1999) (in
Japanese).

Kakizaki, T.: Nishimonai Bon Odori ni Kansuru
Shiken (Saihan) (4 Personal Opinion about Ni-
shimonai Bon Odori (2nd Edition)), privately pub-
lished (1972) (in Japanese, available from
<http://touhoku.sakura.ne.jp/nisimonai-bonodori.
htm>).

CRESI, Akita International University, ed.: Akita
Minzoku Geino Akaibusu (Akita Folk Performing
Art Archives), CRESI, Akita International Univer-
sity (2013) (in Japanese, available from
<http://www.akita-minzoku-geino.jp>).

Miura, T., Kaiga, T., Matsumoto, N., Katsura, H.,
Shibata, T., Tajima, K. and Tamamoto, H.: Cha-
racterization of Motion Capture Data by Motion
Speed Variation, /EEJ Trans. EIS, Vol. 133, No. 4,
pp. 906-907 (2013).

Pincus, S. M.: Approximate Entropy as a Measure
of System Complexity, Proc. Natl. Acad. Sci. USA,
Vol. 88, pp. 2297-2301 (1991).

Kaffashi, F., Foglyano, R., Wilson, C. G. and Lo-
paro, K. A.: The Effect of Time Delay on Ap-

(c) Information Processing Society of Japan



The Computers and the Humanities Symposium, Dec. 2014

Table 6 Extracted sentences in the categories of the relative relations between the members of Hitoichi Bon Odori.

Relative relation between Dendenzuku Odori — Kitasaka Odori: 12 sentences (6 higher-ranking sentences are shown.)

1.

FEBIPNC Y 2 Y OIFIAEINC E 85BN [T T oI 7| [F 29| ZUNTE [FUF Y7 ORI EHZENT»E T L
JONYA AN

We can see that the performance time of “Sankatsu™ is overwhelmingly short, and by comparing “Dendenzuku’ with “Kitasaka,” we can also see that much
more time is spent on “Dendenzuku.”

(Ref. [2], p.39, score: 170)

CRREDORE IR OO OER CERPUAELREOF SN ARG D 1, K2 ST E & 5 RO D T2 O FHAXAF 3

VWIRIAY I TYRT [FUTFUI 0] (3280 LEMEAT—T VRO YAy ZHi%,

There is no particular costume, and dancers each wearing his/her own costume (a barefoot dancer wearing a straw rice bag was recorded at the Fukumezawa
Bon Odori festival in the nearby town of Wakami in 2002) dance “Dendenzuku” and “Kitasaka” with a quick tempo and “Sankatsu” with a graceful slow
tempo.  (Wakami Town: one of the areas neighboring the Hitoichi district)*

(Ref. [2], p.2, score: 100)

LCOESRTFYTFYI T R TR 20 & Yoy EANTERICHD T WHMZAHD THd T W%,

We can thus see that both of “Dendenzuku” and “Kitasaka™ are simple dances far easier to dance as compared with “Sankatsu.”
(Ref. [2], p.45, score: 86)

L FRGART VT IV DD OFEN DD . BRI K > TEFNIEDIHATZD LT HD D 5,

There are several set of lyrics for Kitasaka and Dendenzuku, and there are songs created reflecting, or those falling into decline along with, the current of the
times.
(Ref. [2], p.68, score: 77)

CEle TUT Y IRFRZYNTBILGEDHEN D D KD K L 72 E DML,

On the other hand, there are the lyrics common in Dendenzuku and Kitasaka, many of which reflect the period and the region.
(Ref. [2], p.39, score: 76)

BB ERFATAETTRY (FUTFUYY) EFE LMo DRET,  (“7297 is an Akita dialect meaning “CY.)*

Originally there had been only two types, Kitasaka and Dedezuku (Dendenzuku).
(Ref. [2], p.38, score: 56)

Relative relation between Dendenzuku Odori — Sankatsu Odori: 7 sentences (3 higher-ranking sentences are shown.)

1.

FEBINC Y > Y OIFIAEINC E 85BN, [T T oI 7| [F 29| ZUNTE [FUF Y7 ORI EMZEWT»E I L
JONYA AN

We can see that the performance time of “Sankatsu™ is overwhelmingly short, and by comparing “Dendenzuku’ with “Kitasaka,” we can also see that much
more time is spent on “Dendenzuku.”

(Ref. [2], p.39, score: 170)

CRPEDOREG IR OO OER CERCPUAELREOF SN ARG D 1, REZ ST F & 5 HUEOH D T2 O FHAXAF 3

VIRIAYITYRT [FUTFUI 0] (3280 LEMEAT—T VRO YAy ZHi%,

There is no particular costume, and dancers each wearing his/her own costume (a barefoot dancer wearing a straw rice bag was recorded at the Fukumezawa
Bon Odori festival in the nearby town of Wakami in 2002) dance “Dendenzuku” and “Kitasaka” with a quick tempo and “Sankatsu” with a graceful slow
tempo.

(Ref. [2], p.2, score: 100)

LCOESRTFYTFYI T R TR 20 & Yoy EANTERICHD R WHMZAHD THd T Wb,

We can thus see that both of “Dendenzuku” and “Kitasaka™ are simple dances far easier to dance as compared with “Sankatsu.”.
(Ref. [2], p.45, score: 86)

Relative relation between Kitasaka Odori — Sankatsu Odori: 8 sentences (4 higher-ranking sentences are shown.)

1.

[EEIFIC Y > Y QAN L 93050 [FY T2V D) (3297 | ZHNTE [FY 72V | OFIKZFHZENTWS I L
"%,

We can see that the performance time of “Sankatsu” is overwhelmingly short, and by comparing “Dendenzuku” with “Kitasaka,” we can also see that much
more time is spent on “Dendenzuku.”

(Ref. [2], p.39, score: 170)

RO REI T MWW DS CREPUEITREO A SEITRDRINGRRT D I, KRR I E & 5 HUEDRTD F2iti) O FAXAF I

VIRIAY DT YRT (FUFoyy | 2299 LEfaAa—F7 KO YAy | 2%,

There is no particular costume, and dancers each wearing his/her own costume (a barefoot dancer wearing a straw rice bag was recorded at the Fukumezawa
Bon Odori festival in the nearby town of Wakami in 2002) dance “Dendenzuku” and “Kitasaka” with a quick tempo and “Sankatsu” with a graceful slow
tempo.

(Ref. [2], p.2, score: 100)

CRERD TH-2 9y ) O T bBa% 65%ERN D WIHMSHEORAD7Z F297 F2975 F290 Hvd] bbb,

—HH@RHo O [F297) LE->7FAUHE, AUHTTH 5,

The lyrics of “Sankatsu” in Yamamoto District are given as “This is the last night for dancing and jumping, rice harvest will be started tomorrow, kitasaka
kitasaka kitasaka sassa,” and these lyrics and their accompaniment are exactly the same as with those of “Kitasaka” of Hitoichi Bon Odori.

(Yamamoto District: one of the areas neighboring the Hitoichi district)*

(Ref. [2], p.28, score: 91)

CCDESRNTFYTYY ) R (2291 & YAy | EHANTIEFICHED T WHEMARED THd T LN b.

We can thus see that both of “Dendenzuku” and “Kitasaka™ are simple dances far easier to dance as compared with “Sankatsu.”.
(Ref. [2], p.45, score: 86)

Underlined sentences: common in all the pairs of the dances belonging to Hitoichi Bon Odori.
(Translated into English by the authors, *: translation annotation added by the authors.)
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