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Background & Purpose(1)

What kind of scene do you imagine from a sentence

“After dinner, the family shared an apple to eat.”?

/ : Lo m North America, North Americans \
In Japan, native Japanese naturally imagine _ _
naturally imagine an apple small enough

It | b k d f I ”F --u.
a relatively big kina of apple “J' : to fit in a hand.
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North Americans may feel the opposite
understanding like “The family is so poor
that need to share an apple.”.

Most of us Japanese imagine “A family circle.”




Background & Purpose(2)

The teacher read every page of the comics and find the speech including the intended words and
phrases by his/herself.
=> The teacher spends a lot of time reading every page of the comics.

Also, the teacher may not find a speech that contains the intended words and phrases.

The teacher visually searches for an appropriate
comic scene from one comic.

The teacher manually extracts
the frames from the pages.
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Comparison of traditional tasks and
the proposed system architecture

The proposed system architecture Traditional tasks

User part System part

- 1

Morphological analysis




The process in the proposed system

1. The proposed system obtains annotations in the Manga 109 dataset.
2. The proposed system process the obtained annotations.
3. The proposed system process the input query from the user.

4. The proposed system outputs the frames including the query.



The proposed system obtains annotations
in the Manga 109 dataset (1)

We used Manga 109 and Mangal09 Annotations datasets.

User part System part

* The coordinate data

for each frame

The coordinate data
furssn:h speech

Output : frames including the
input words and phrases

The dataset contains one XML file and multiple two pages spread images in one comic.

( One XML file Multiple two page spread |mage\

[ One comic ]

XML
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User part System part Beddae i g
Morphological analysis

Input : words and phrase
to retrieve

The proposed system obtains annotations

for each speech

in the Manga 109 dataset (2) . L

Extract

Output : frames including the
input words and phrases

We used three types of annotations from one XML file
in the Manga 109 dataset.

* The text of the speech for the speech bubble

* the coordinate data of the frame I - _
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User part System part

The pro posed SySte m obtains annotations wEE |

for each speech

in the Manga 109 dataset (3)

Search
Image data
Database

Output : frames including the
input words and phrases

Extract

We used multiple two pages spread images in the Manga 109 dataset.
* The horizontal axis of the image is the x-axis and the vertical axis is the y-axis.

* The upper-left coordinate of two pages spread image is (0,0).
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User part System part

Morphological analysis
Input : words and phrase
to retrieve

The proposed system process

Output : frames including the
input words and phrases

The proposed system processes the coordinate data of the speech bubble.

The coordinate data of the speech bubble can be calculated by using x-min,

* The upper-left coordinate is x-min and
* The upper-right coordinate is x-max and

* The lower-left coordinate is x-min and y-max

* The lower-right coordinate is x-max and y-max

The text for each
speech in the
speech bubbles

the obtained annotations (1) == |

1d="00036146"
id="00036147"
1d="00036148"
1d="00036149"
ace i1d="0003614a"
1d="0003614b"
t 1d="0003614c"
t 1d="0003614d"
e 1d="0003614e"
id="0003614f"
e 1d="00036150"
t 1d="00036151"
t id="00036152"
id="00036153"
t 1d="00036154"
e 1d="00036155"
ext 1d="00036156"
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xmin="1199" ymin="258" xmax="1653" ymax="836" c
i ax="1090" cha
' ymax="698"
ax="776" ch

! The coordinate data of
8l the speech bubble
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User part System part
Manga 109

Manga 109 Annotations

The proposed system process Bl ==

Input : words and phrase
to retrieve

the obtained annotations (2) = |

Output : frames including the
input words and phrases

Extract

The proposed system processes the coordinate data of the frame. [ (xmax .y min)

The coordinate data of the frame can be calculated by using x-min, , X-max, and y-max.

* The upper-left coordinate is x-min and

* The upper-right coordinate is x-max and

* The lower-left coordinate is x-min and y-max

. The Iower-rlght coordlnate IS x-max and y-max
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t id="0003614d" ="60"
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e 1d="00036155" xmin="904" ymin="2" xmax="1651" ymax="832"/>
t 1d="00036156" xmin="1457" ymin="64" xmax="1619" ymax="271">%
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User part System part P

The proposed system process
the obtained annotations (3)

The proposed system process the speech bubble and frame.

e The red frame is the coordinate data of the frame

* The blue frame is the coordinate data of
the speech bubble

The speech in the blue rectangle is included in

the frame of the blue rectangle.

W
=>The proposed system detects the > U
] N (Al W : 3
frame including the speech. ¥ 4 A
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User part System part

The proposed system process

the obtained annotations (4)

aaaaaaaa

The proposed system process the text of the speech for the speech bubble.
The text of the speech is morphologically analyzed.

The proposed system used MeCab for morphological analysis and NEologd for the dictionary.
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The proposed system process
the input query from the user

The proposed system process the input query.

The proposed system accepts the query from the user, i.e., the teacher for the Japanese teacher.

The input queries are three types.

* words

* phrases

* context

As same as obtained annotations, the input query is morphologically analyzed.



speech in the
sssssssssss

The proposed system outputs
the frames including the query

EEEEE

The proposed system process the Manga frame.

The proposed system searches which area on the page of Manga includes the sequence of words

with the part-of-speech pf the input query.
=> The proposed system crops the coordinate of each frame

including the input query from the images of the spread two pages.
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User test settings

We conducted two types of user tests to verify the retrieval results and the effectiveness of the
retrieved frames as teaching materials.

We used 10 comics from Manga 109 dataset in two types of user tests.

S

Belmondo Shoei Ishioka
EverydayOsakanaChan Yuka Kuniki
HarukaRefrain Shinpei Ito
JijiBabaFight Shinji Nishikawa
LoveHina Ken Akamatsu
NichijouSoup Uni Shindou
OL_Lunch Youko Sanri
UchiNoNyan’sDiary Gasan
UnbalanceTokyo Minako Uchida

YamatoNoHane Kaori Saki



User test(The retrieval of Manga frames)

We used 10 kinds of adverbs and conjunctions for the input queries in this user test.

We have several reasons for choosing adverbs and conjunction for input queries.

* Adverbs and conjunctions are complicated to use in Japanese language education so those are
needed to learn the context to be use.

e Adverbs and conjunctions are independent words and have no conjugation in the Japanese

language.
FITET Thned
WEICDH 723 E
Exwn< DX
9 TIC & AN

Ton< &EIAT
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User test results(The retrieval of Manga frames) (1)

We show the statistical result of the retrieval with each word, which is set as the retrieval target
i.e., adverbs and conjunctions.

A total of 66 frames were detected as the frames including each from a total of 10 comics.

s

Belmondo 0 0 1
EverydayOsakanaChan 2 0 0 3 3 0 1 0 1 4
HarukaRefrain 0 0 0 0 2 0 0 2 0 0
JijiBabaFight 1 0 1 2 1 0 0 0 0 1
LoveHina 0 0 0 0 1 0 0 0 0 0
NichijouSoup 0 0 0 0 2 0 0 0 0 2
OL_Lunch 0 0 0 1 1 0 0 1 0 1
UchiNoNyan’sDiary 0 0 2 0 3 1 0 0 4 0
UnbalanceTokyo 0 0 0 0 1 2 1 4 1 3
YamatoNoHane 0 0 0 0 0 0 1 2 0 0



User test results(The retrieval of Manga frames) (2)

In the result, 17 frames out of 66 frames showed the conversation between more than two
characters. Tough it is not so much than we expected, the proposed system automatically found

the frames showing the conversation using the intended words.

Examples of frames
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User test(The evaluation of the retrieved frames)

We prepared three participants as the test user.

2. They were university students whose led is computer science. And
they had no experience of language instruction before.

3. They chose adverbs and conjunctions that should be necessary for
learning Japanese from the textbook “Genki”.

4. They used the proposed system to retrieve frames used as the sub
materials from three comics.

5. Takei’s teacher subjectively evaluated the retrieved results.
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User test results
(The evaluation of the retrieved frames) (1)

We show the statistical results of the evaluation.

[ »xy Ty |EzrE (b5 |brok |
m 33.3% 58.6% 16.7% 29.4% 61.5% 16.7%

Bad 66.7% 41.4% 83.3% 70.6% 38.5% 83.3%

The retrieved results for “& Z 5 T”, which is a conjunction, were good as the teaching materials.

The retrieved frame showed a conversational context with only one.
Examples of frames

5 B 0 K
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User test results
(The evaluation of the retrieved frames) (2)

We show the statistical results of the evaluation.

16.7% 29.4% 61.5% 16.7% 100%
41.4% 83.3% 70.6% 38.5% 83.3% 0%

The retrieved results for “d» X ') ”, which is an adverb, not good. The word has several types of

58.6%

usages and is used in different contexts. So, some of the retrieved frames were evaluated as

inappropriate for teaching materials.
Examples of frames
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Conclusions

* The proposed system reduced the time for retrieval than human manual retrieval.

* From the user test, it was confirmed that the participants retrieved the frames
appropriate teaching materials for some of the words.

In the future

* The conversation may not be in one frame but be continued over multiple
frames.
=> The multiple frames should be provided as the retrieved results.
* The retrieval should be controlled for usage and meaning of the word.
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