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The aim of this research project is to create smart documents that can adapt
themselves to the readers. Some sensors such as eye trackers (Tobii, SMI, pupil, JINS MEME) and
physiological sensors (E4 wristband) are used to analyze information about the user while reading a
document.

The aim of this research project is to create smart documents that can adapt
themselves to the readers. Some sensors such as eye trackers (Tobii, SMI, pupil, JINS MEME) and
physiological sensors (E4 wristband) are used to analyze information about the user while reading a
document. For example we estimate the reader comprehension, confusion, concentration and emotion. At
the same time, the document that the reader is interacting with is analyzed. The information about
the document and the user behavior are combined to proceed a "mutual analysis™. By knowing the
difficulty of a document and the skill of the reader, the system can select an easier version of the

document. Another application is to recommend a user to review specific parts of a lesson based on

the confidence and correctness of his answers.
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Reading is an important activity in
our life. We acquire a large part of
our knowledge by reading textbooks,
newspapers, websites, etc. But no
tools are available for monitoring,
analyzing and giving a feedback
about our daily-life reading. Our
purpose is to enrich the readers and
the documents by doing research
about “document reading analysis”.
The reading is recorded with an eye
tracker, then mutual information
about the

documents 1is

readers and the
extracted. We
quantify and qualify the reading
behavior to provide a feedback
difficulty and

reader comprehension. We imagine

about document
smart document that can adapt
itself to the reader in order to
individualize the reading

experience.

We introduced few years ago the
“reading life-log” which aims to
save the content of the texts we
read. It 1s an important tool for
about the

documents. In

getting information
readers and the
order to estimate the reader’s skill,
we analyze his behavior while
reading documents (such as his eye
movement). We can also estimate
the difficulty of a text, based on the
behavior of different readers.

Our technology can also be used for

annotating or rating documents

automatically based on the reading
behavior. Several information can
be very useful such as: “Which part
of the document is never read,
which part is often reread, which
part is hard to understand, etc.” As
a concrete application, the students
can be advised to reread some parts
of the lesson automatically, based
on their reading behavior. On the
other hand, the teachers can know
which students have a problem to
understand which parts, and the
collect this

improve the

publisher can
information  to
textbooks.

The final goal is to individualize the
reading experience. We want to
make interactive documents that
can automatically evolve to make
each reading a unique experience.
Depending on the reader expertize,
some simple or complex details can
When

reading a book, if the reader tends

be displayed or hidden.

to skip descriptive parts of a novel,
they can be removed or summarized.
If he struggles with some complex
vocabulary, the text can be
simplified. If important information
1s skipped, it can be integrated

again, later in the text.

During this research project

multiple sensors such as eye



trackers (Tobii, SMI, pupil, JINS
MEME) and physiological sensors
(E4 wristband) have been used to
analyze information about the user
while reading a document: his
comprehension, confusion,
concentration and emotion.

At the same time the user 1is
reading a document, an analysis of
the document is also performed.
about  the

document and the user behavior are

The information

then combined to proceed a "mutual
analysis".

a) Reader’s understanding

Thanks to this analysis we can
predict which word 1s difficult to
read for a non-native speaker to
help him to learn new words. We
succeed to predict the reader’s
English skill [1] and TOEIC score
[2], the reader’s subjective difficult
words [3] (this is a joint research
with Indian Statistical Institute),
the Japanese reading
understanding [4].

b) User’s confidence

We also succeed to predict the user

confidence while answering
multiple choice questions [5] in
order to recommend him to review
the corresponding part of a lecture.

¢) Reader’s emotion

By analyzing physiological signals

such as blood pressure, skin
conductivity and skin temperature,
we are able to analyze the reader’s
emotion and the type of document

he is reading [6].

d) Vocabulary and

recommender systems

Thanks to the reading life log we
can analyze the reader’s vocabulary.
We build a website recommending
the user to read text based on the
text difficulty and the user’s skill
[7]. This is a joint research with the

University of Bordeaux.

1

Olivier Augereau, Charles Lima Sanches,
Koichi Kise, Kai Kunze. Wordometer
Systems for Everyday Life. Proceedings
of the ACM on Interactive, Mobile,
Wearable and Ubiquitous Technologies.
2018 Jan 8;1(4):123.

7

[1] Olivier Augereau, et al
"Estimation of English skill with a
mobile eye tracker." Proceedings of
the 2016 ACM International Joint

Conference on

Pervasive and

Ubiquitous Computing: Adjunct.
ACM, 2016.

[2] Olivier Augereau, Hiroki
Fujiyoshi, and Koichi Kise.

"Towards an automated estimation
of English skill via TOEIC score
based on reading analysis." Pattern
Recognition (ICPR), 2016 23rd
International Conference on. IEEE,
2016.



[3] Utpal Garain, Onkar Pandit,
Olivier Augereau, Ayano Okoso and
Koichi Kise. "Identification of
Reader Specific Difficult Words by

Analyzing Eye Gaze and Document

Content." Document Analysis and
Recognition (ICDAR), 2017 14th
IAPR International Conference on.
Vol. 1. IEEE, 2017.

[4] Charles Lima Sanches, Koichi

Kise, and Olivier Augereau.

"Japanese reading objective
understanding estimation by eye
gaze analysis." Proceedings of the
2017 ACM International dJoint

Conference on Pervasive and

Ubiquitous Computing and
Proceedings of the 2017 ACM
International Symposium on

Wearable Computers. ACM, 2017.

[5] Kento Yamada, Koichi Kise, and

Olivier Augereau. "Estimation of

confidence based on eye gaze! an
application  to multiple-choice
questions." Proceedings of the 2017
ACM Joint

Conference on Pervasive and

International

Ubiquitous Computing and
Proceedings of the 2017 ACM
International Symposium on

Wearable Computers. ACM, 2017.

[6] Mizuki
Augereau, Charles Lima Sanches
and Koichi Kise.

arousal estimation while reading

Matsubara, Olivier

"Emotional

comics based on physiological signal

analysis." Proceedings of the 1st

International Workshop on coMics
ANalysis, Processing and
Understanding. ACM, 2016.

[7]1 Olivier
Jacquet, Koichi Kise, and Nicholas

Augereau, Clément

"

Journet. Vocabulometer: An
eye-tracking web platform for
reading analysis" Document
Analysis Systems (DAS), 13th IAPR
International Workshop on. IEEE,

2018

@
Olivier Augereau
10772436
&)
®



*



