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What we proposed

We proposed a support 
interface for remembering 
events in novels by visualizing 
time-series information of 
characters and their existing 
places.

 This interface supports 
remembering the events in the 
already read parts.

 This interface may remove 
rereads and help users in 
resuming reading novels.
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Research background

People use electronic devices to read e-
books.

 It is expected that the style of reading 
several e-books in parallel will spread widely.

 If there is a time gap between readings, 
people may forget what has happened in 
the already read parts of each book.

Especially if many characters appear in a novel.

 The more times people reread books, the 
more difficult they enjoy reading.
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Objective of this research

We propose a support interface for remembering events 

in novels by visualizing time-series information of 

characters and their existing places.

The target users are people who read several novels in 

parallel.

We believe that the visualized information can support 

the users to remember when and where each character 

did something and what he/she thought in the already 

read parts.
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Outline of the proposed interface
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(a) Displaying novel titles and texts.

(b) Visualizing time-series information

of character and their places.
switch the display 

to remember the 

events 

restart reading



Procedures to obtain the 

visualization

1. Extraction of phrases for characters names and places

2. Estimation of existing places for each character

3. Visualizing of time-series information of characters and 

their existing places
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1. Extraction of phrases for 

characters names and places

 CRFs as the named-entity recognition 
method is used. 

1. Each sentence in a text is divided into 
phrases with the information of part of 
speeches by a morphological analyzer 
(MeCab+NEologd). 

2. An annotator gives BIO2 tags for 
character names and places on phrases 
to make a dataset. 

3. The dataset is learned by CRFs to 
obtain an extraction machine of phrases 
for character names and places.
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2. Estimation of existing places for 

each character (1/2)

We assume if one sentence includes phrases for both a character 
name and a place, the character name should be related to the 
place, which means the character may exist in the place.

We conducted preliminary experiments to show the validity of the 
assumption. 

We found 71% sentences satisfied the assumption. 
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2. Estimation of existing places for 

each character (2/2)

 The characters in novels would stay in the same place for a 
certain period. 

 If a sentence s(j-1) include only a phrase for a character name 
A, his/her existing place is estimated by the sentence s(i) that 
includes both phrases for the character name A and a place 
B (i<j).
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3. Visualizing of time-series information of 

characters and their existing places
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The user can remember what 

each character did/thought

something.

The user also can recognize

where each character exits 

at a certain time. 



Evaluation experiments (1/2)

Experimental procedures

1. Each participant reads four novels 

in a day with an assigned interface. 

He/she reads a part of the novel.

2. After one week, he/she answers 

quizzes about events in the novels.

3. The experimenter compares the 

correct rates of the quizzes among 

groups.
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Evaluation experiments (1/2)

21 participants and 3 groups.
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Assigned interface Group A (7 participants) Group B (7 participants) Group C (7 participants)

When reading novels

When answering quizzes They did not use any 

references

They reread novels in 3 

minutes.

part(a)

of the 

interface

part(a)

of the 

interface

part(a)

of the 

interface

part(b)

of the 

interface



Used novels and desinged quizzes

We chose 4 long novels from 
AOZORA BUNKO.

We asked about 8000 
Japanese alphabets to read.

We assume one reading is for 
20 minutes and 400 Japanese 
alphabets.

Quizzes were about 
characters and places.

 The participants answered by 
writing words and choosing 
options.
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Actually we believe the design of experiment to 

evaluate the interface as the remember is so 

interesting and may be applied to other topics too.



Experimental results

Averaged correct rates of the quizzes

 The correct rate of Group C 
was the highest. 

 The difference between 
Group A and B was +10%. 

 The difference Group A and 
C was + 28%.

 The visualization of time-
series information could 
support more for 
remembering the events 
than rereading.
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Discussion of the correct rates of 

the quizzes about a character(s)

 The correct rate of characters was lower than that of a 
character.

 The complexity of events about characters may cause the 
lower correct rate.

Rereading and the proposed interface supported participants 
to remember the events, so the higher correct rates were 
obtained.
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Discussion of the correct rates of 

the quizzes about a place(s)

 The correct rate of a place was lower than that of places.

 The quizzes about a place were all descriptive type. 

 The correct rate of all descriptive type quizzes was 40% in Group C.

 The result might indicate that the participants with the proposed interface 
could remember 40% events at the highest.

 We improve the quizzes to evaluate the proposed interface more 
precisely.
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Conclusion

This paper proposed a support interface for remembering 
events in novels by visualizing time-series information of 
characters and their existing places.

Evaluation experiments verified that the proposed 
interface could support participants more significantly 
than rereading. 

We improve the quizzes to evaluate the proposed 
interface and find the limitation of the interface. 
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