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Our research group’s goal is to improve people lives through content design. We view all artifacts,
physical and digital, as content. Honoring the unique perspectives of people, systems, and the
environments they inhabit, we study the interactions between types of content, with the ultimate goal
of formulating cohesive, holistic, and intuitive approaches that promote efficiency, ease of use, and
effective communication.
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Visually and Physically Transformable Displays/User Interfaces
Interactive Content Visualization with Emerging Algorithms

3D Motion Sensing and Interaction

Block-based Tangible User Interfaces

Kinematics-based Content Manipulation Techniques

Interactive Drone Content for Entertainment / Wildlife Symbiosis
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E. 077w 3% O w2k / The Number of Research Papers

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Total
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Refereed journal papers
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Refereed proceedings in domestic conferences
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Proceedings in domestic conferences
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F. RF%E 3 X X AF2ERk R / Significant Research Achievements (FY.2013-2018)

See Ref. 1. “#” mark indicates research carried out at a former organization.
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[2013-2015]

1. Kazuki Takashima, Naohiro Aida, Hitomi Yokoyama and Yoshifumi Kitamura, TransformTable: a self-
actuated shape-changing digital table, Proceedings of Conference on Interactive Tabletop and Surface
(ITS), pp. 179 - 187, October 2013.

[(HCI 438 T 22 (ir D [EFR 4235/ 673 1)), [Cited: 23] [Top 10% Paper]
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Our TransformTable project is considered the first realization of an interactive transformable digital table,
whose shape of tabletop can be physically and dynamically deformed according to content and task.
TransformTable can deform from/into one of three typical shapes: round, square, or rectangular, using
automatic electromechanical shape actuation for its transformations. TransfomTable represents digital
information in a physically changeable screen shape and simultaneously generates, or adheres to, different
spatial arrangements of users around the table. This paper presented a novel concept of smart deformable
furniture that changes our spatial behaviors, implemented and evaluated a fully functional prototype, and
tackled the related electromechanical technical challenges.

This paper is cited frequently by HCI researchers working on large scale shape-changing user interfaces, and
regarded as a top 10% paper based on the citation index (according to the report of RIEC’s research promotion
committee). This paper has sufficient academic impact for further researches on transformable
display/furniture, smart room etc.

2. Chi Thanh Vi, Kazuki Takashima, Hitomi Yokoyama, Gengdai Liu, Yuichi Itoh and Sriram Subramanian,
and Yoshifumi Kitamura: Dynamic Flexible and Interactive Display Method of Digital Photographs,
Entertainment Computing, Elsevier, Volume 5, Issue 4, December 2014, Pages 451-462, 2014
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Technology (ACE) CI§E%3% (i~ i¥ Proceedings of Conference on Advances in Computer
Entertainment Technology, pp. 415-427, Nov. 2013 IZg#k) L 7z & &5, Honorable Mention Award % %
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This paper presents D-Flip, a new photo arrangement algorithm that dynamically, flexibly and interactively
manages a large photo collection. The paper’s approach is unique as it combines a proposed algorithmic
approach with a biological evaluation based on sensing brain signals. The project was conducted in
collaboration with Prof. Subramanian at Univ. of Bristol (currently at Univ. of Sussex, UK) and its functional
and elaborate prototype was demonstrated repeatedly in various venues over the years. This work was firstly
presented at International Conference of Advances in Computer Entertainment Technology (ACE)
(Proceedings of Conference on Advances in Computer Entertainment Technology, pp. 415-427, Nov. 2013),
and won the Honorable Mention Award; therefore, it was recommended to Elsevier Journal of Entertainment
Computing.

D-Flip is one of the most successful projects in our lab when it comes to its measurable social and industrial
impact. We have had four industrial collaborators around D-FLip; Two of them have offered commercial
products in the market, one being quite successful and providing continuous revenue to the university based
on our patent, which is quite exceptional for a research project. Additionally, D-Flip attracted many academic
collaborators for a variety of aims such as content evaluation by brain signal (Toyama Prefecture Univ.),
shopping interface for non-typing people (Indian Institutes of Technology), and photo browsing tool for elderly
people (National Taiwan Univ. and Chulalongkorn Univ. Thailand). Each of these D-Flip subprojects is
expected to be disseminated in the near future.

Jiawei Huang, Tsuyoshi Mori, Kazuki Takashima, Shuichiro Hashi and Yoshifumi Kitamura, IM6D:
magnetic tracking system with 6-DOF passive markers for dexterous 3D interaction and motion, ACM
Transactions on Graphics (TOG) - Proceedings of ACM SIGGRAPH Asia 2015, Volume 34, Issue 6, pp.
217:1-217:10, November 2015. [IF: 4.21], [Cited: 20]
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In this paper we presented IM6D, a novel real-time magnetic motion-tracking system using multiple
identifiable, tiny, lightweight, wireless and occlusion-free markers. Our work on IM6D utilizes a novel
electromagnetic induction principle to externally excite wireless LC coils and uses an externally located pickup
coil array to track each of the LC coils in 5-DOF. Our paper further details how this principle can be applied
in practice to design a 6-DOF motion-tracking system using multiple markers, providing reliable tracking with
reasonable speed. We outline the implementation of functional tracking system based on our approach, and the
application of a parallel computation algorithmic methodology approach in order to increase the tracking speed.
We also built some examples to show how well our system works in actual situations.

IM6D was the first high-dimensional magnetic motion tracking system using passive wireless markers that can
detect dexterous motions. This work was presented at SIGGRAPH Asia 2015 as a full paper, and was later



selected as a ACM Digital Library Selection, and repeatedly demonstrated by our lab in various venues. Our
IM6D project later led to our lab securing the academic JSPS Kakenhi A funding (PI: Kitamura) and is expected
to solve unexplored tracking problems in engineering and scientific areas. This project is a collaborative project
with Prof. Ishiyama and Hashi’s lab in RIEC.

[2016-2018]

1. Kazuki Takashima, Takafumi Oyama, Yusuke Asari, Ehud Sharlin, Saul Greenberg and Yoshifumi
Kitamura, Study and design of a shape-shifting wall display, Proceedings of ACM Conference on
Designing of Interactive Systems (DIS), pp. 796 - 806, June 2016. [Honorable Mention Award].
(HCI 437 T 8 (D EFRE7#/ 673 1) [Cited: 12]
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In the shape-shifting wall display project we designed a dynamic wall display that changes its form
interactively to various configurations. Shape-shifting is controlled either by explicit interaction (where the
display responds to hand gestures) or implicitly (where the display infers a shape based on its content as well
as on the sensed positions of the people around it). Our project contributed a study that motivates research on
shape-shifting wall displays, and a shape-shifting display system that responds to explicit and implicit controls
to match particular activities.

This is a collaborative work with strong HCI and HRI researchers; Prof. Saul Greenberg and Dr. Ehud Sharlin
of the University of Calgary’s Interactions Lab. Dr. Greenberg, an ACM CHI Academy member, is well-known
as one of the founders of HCI, ubiquitous computing and CSCW, and collaborated closely with Prof. Takashima
and our lab members on this project. The work was accepted and presented by Prof. Takashima at the
conference on Designing Interactive Systems (ACM DIS), a top conference of interaction design (acceptance
rate 26%). Our paper received an Honorable Mention Award (top 5% of 416 submissions). An considerably
extended paper on the project in Japanese was submitted to a domestic journal, received a strong accept
decision and later selected as a Specially Selected Paper (equivalent to best paper award). The paper generated
considerable interest in the community and was cited by several follow-up projects on shape-shifting displays
in recent ACM SIGCHI venues.



2. Daigo Hayashi, Kazuyuki Fujita, Kazuki Takashima, Robert W. Lindeman and Yoshifumi Kitamura,
Redirected Jumping: imperceptibly manipulating jump motions in virtual reality, Proceeding of IEEE
Conference on Virtual Reality and 3D User Interfaces, 11 pages, March 2019 (The official version will
appear on [EEE Xplore DL) .
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This paper explores Redirected Jumping, a novel redirection technique which enables us to purposefully
manipulate the mapping of the user’s physical jumping movements (e.g., distance and direction) to movement
in the virtual space, allowing richer and more active physical VR experiences within a limited tracking area.

Redirected Jumping was published in IEEE VR, the top conference in the virtual reality (VR) field, with 95
papers accepted out of 442 submissions (21% acceptance rate) in IEEE VR 2019. Redirected Jumping
contributes a solution for physical space constraints and safety issues for physical jumping VR interaction
techniques, and has potential to create significant application and social impacts in the field.
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See Ref. 2-9. “#” mark indicates research carried out at a former organization.
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Our lab is unique in the active role it takes in community building, following a vision of the field of interaction
design being an inclusive, open and innovative research domain that can enable researchers create without borders
and boundaries, helping society as a whole.

We practice this vision every day through strong collaboration with several interaction design labs around the globe,
by hosting a large number of leading international researchers in our lab, providing them with ample opportunities
to collaboratively work on research projects with our lab members, by our firm commitment to representation of
international students in our lab, and by strongly adhering to principles of inclusivity, diversity and equality in our
lab membership, and in our research (please see more chronological details, below)

[2013-2015]
We outline major activities of our lab and members during 2013-2015.

e Extensive effort for supporting the community
o ACM SIGGRAPH Asia 2015 @Kobe directed by Prof. Kitamura as Conference Chair.
o Japan Liaison for IFIP (International Federation for Information Processing) TC-13 (Technical
Committee on Human-Computer Interaction) by Prof. Kitamura.
o Conference organizers and international program committees in many of VR/HCI related
conferences such as ACM SUI, ITS, VRST, and IEEE VR, 3DUI, and INTERACT, and so on.

e Interdisciplinary and international collaborations (and fund)

o Inviting social scientist, Dr. Hitomi Yokoyama, as a post-doctoral researcher in the lab, led to an
interdisciplinary paper of TransfromTable which is now regarded as a top 10% paper. She is now
an associate professor of the department of management of Okayama University of Science after
her five-year human behavior sensing research experiences at Tokyo University of Agriculture and
Technology. The lab keeps strong research connection with her and recently our co-authored
journal paper on human behavior sensing got accepted in the domestic journal society.

o Social scientist, Dr. Hiroko Kamide joined us as an assistant professor (April 2014 - June 2016),
expanded our physiological work and added new perspective of human robot interaction. She is
now a permanent associate professor at Nagoya University

o Keep collaboration with Ishiyama and Hashi laboratory at RIEC, led to a research fund JSPS
Kakenhi A, and publications in SIGGRPAH 2013 E-tech and SIGGRAPH Asia 2015 full paper

o 6 months visiting professor position by Kazuki Takashima, assistant prof. in University of Calgary,
which led to several collaborations with famous researchers and publications with international
co-authors.

o Strong collaboration for block-user interface assessing children’s inner states, with Prof. Tomoaki
Adachi at Miyagi Gakuin Women's University, a developmental psychologist

o Keep managing many Collaborative research projects of the RIEC (listed in 9 (3))

e The lab is open for any guests
o frequently accepting visitors from any fields such as students, company and officers, and live
demonstrations of our work are always provided.

e Industrial Impact
o Ai>- & signage by Oki Electric Industry became a commercial product based on our D-Flip
project and this sales result is successful and creating constant running royalty to the university
and lab.
o Web core innovation suite by Fujitsu SSL became a commercial product based on our D-Flip
project.

e Diversity of students
o  Accepting many short-term or long-term international and exchange students from all over the
world.
o Making the lab attractive for female students. The percentage of female students of our lab is
regularly higher than the average of other engineering or computer science labs.



[2016-2018]

We outline major activities of our lab and members during 2016-2018

e Extensive effort for supporting the community:

o

o O

o

Conference organizers and international program committees in the VR/ HCI related conferences
such as SIGGRAPH E-tech, SIGGRAPH Asia, SUI, ICAT-EGVE, ITS/ISS, VRST, INTERACT,
and IEEE VR etc.

Establishing Japan ACM SIGCHI Chapter (Prof. Kitamura, Chair)

Forming and running the SIGCHI Asian Development Committee (Prof. Kitamura, Chair)
Inviting CHI 2021 conference, the biggest international conference in the HCI domain with
approximately 3000-4000 attendee, to Yokohama, Japan (Prof. Kitamura will serve general co-
chair)

Japan Liaison for IFIP (International Federation for Information Processing) TC-13 (Technical
Committee on Human-Computer Interaction) by Prof. Kitamura.

Organizing three-day IPSJ Symposium: Entertainment Computing 2017 (Attendance: over 300) in
the RIEC building, directed by Prof. Kazuki Takashima as local and symposium chair.

Serving organizing committees for annual conference of Virtual Reality Society of Japan 2018

® Active collaboration with academic and industrial partners.

O
O

o

Keep publishing papers with international collaborators (co-authors).

Keep establishing social relations to the outside of the lab, not only for academia but industrial
collaborators. For example, Kazuyuki Fujita, who is now our assistant professor joined our lab
after 4-year experiences of industrial researcher at an interior company.

Expand the collaboration with Ishiyama and Hashi lab of RIEC and start a collaboration with Prof
Katayama at Tohoku University, led to a research fund JSPS Kakenhi A (Prof. Kitamura).
Activate a new collaboration with Koh Sueda from National University of Singapore about drone
project, led to a three-year research fund from RIEC and a top-tier conference full paper (UIST
2019).

Four-years collaboration with Fujitsu Social Science Laboratory Limited (-2018) led an important
product and exhibition system (see below).

Collaboration with NTT Docomo Inc. on smartphone interface, led to a joint patent application
and a demonstration publication with a best demo award at a domestic conference for only 5-
months research period.

Keep the collaboration for block-user interface with Prof. Tomoaki Adachi at Miyagi Gakuin
Women's University, led to a two-year research fund of sensor embedded toy block development.
Keep managing many collaborative research projects of the RIEC (listed in 9 (3))

e Industrial/social impact

o

Academic advisor for H A SCZH A, a company of educational content. We help them their
product on art appreciation tool based on our D-Flip system. They will sale soon.

Earning running royality of .5-4> > & sinage @OKki Electric Industry to Tohoku University and
icd-lab based on our collaboration (-2017)

Web core innovation system, based on our collaboration with Fujitsu Social Science Laboratory
Limited, has been renamed and deployed in the Fujitsu’s coworking concept room: digital
transformation center https://www.fujitsu.com/jp/about/corporate/facilities/dtc/

e Diversity of students

o

Accepting many short-term or long-term international and exchange students from all over the
world. We kept working with some of short-term students after they came back to the home country
and a couple of results have been published.

Emphasizing gender equality and inclusivity in our membership (with 29 female research students,
one female postdoctoral fellow and one female Faculty member during the report period. Our lab’s
female representation is considerably higher than the average of other Japanese Engineering and
Computer Science labs.

e Students’ high activity

o

Respecting self-initiative of students and encourage them to work on their side projects as long as
their time and resource are permitted, which led many hackathon participations with award winners
and student volunteer participation to international conference (listed in 9(7))


https://www.fujitsu.com/jp/about/corporate/facilities/dtc/

