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Subject line: More is better when coordinating with others, according to new study

(Tokyo, February 12) Researchers at Tokyo Institute of Technology, Imperial College London and
the University of Tokyo have demonstrated that physical coordination is more beneficial in larger
groups.

The researchers used robotic interfaces to test coordination in groups of two, three and four partners, and
found that performance was improving with every additional group member.

The researchers believe the findings can clarify how a group of people can work together, for example to
move and maneuver a large table together. This may also lead to improving the outcomes of physical
rehabilitation by training patients in groups.



Scientists from Imperial College London, CNRS in France and ATR in Japan previously revealed the haptic
communication in pairs in a task similar to partner dancing, and showed how performance at a physical task
is improved and learned better when practicing with a partner, see
https://www.imperial.ac.uk/news/177982/robots-help-people-improve-physical-tasks/.

The new study, published today in eLife, extends this finding to trios and quartets by clarifying haptic
communication in groups critical to society.

Dr Atsushi Takagi, lead author of the study who resides at the Institute of Innovative Research at Tokyo
Institute of Technology (Tokyo Tech), said: “We were shocked by how well and fast partners learned to
coordinate as a group through touch. Imagine trying to move a banquet table at a crowded wedding venue.
With verbal communication, it’'s immensely challenging to coordinate with others to ensure the table
doesn’t bump against something, and the more people there are, the longer it takes to reach verbal
consensus. With touch, coordination emerges in a matter of seconds, and the time taken to reach
consensus is the same, irrespective of group size.”

Professor Etienne Burdet of Imperial College, the senior author of this study, added: “We expected that the
performance would deteriorate with the noisy force of each additional group member. However the
performance improved with each group member, as each individual connects to a virtual collective hand
which is the average of all partners’ hands, so that the noise decreases with the number of partners”.

The researchers found that the key to physical coordination was the ability to infer the group’s goal through
touch. The same coordination mechanism was used in a previous study by Takagi and colleagues to design a
“human-like” robot partner that coordinated with a human partner.

In the new study, the researchers conducted computer simulations of the task to test what information was
shared within the group through touch. Takagi believes that a deeper understanding of the coordination
mechanism will yield an algorithm for a group of robots to carry out physical tasks together.

The research was carried out in partnership with Imperial College London in the UK, and the University of
Tokyo in Japan.
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About Tokyo Institute of Technology

Tokyo Tech stands at the forefront of research and higher education as the leading university for science and
technology in Japan. Tokyo Tech researchers excel in fields ranging from materials science to biology,
computer science, and physics. Founded in 1881, Tokyo Tech hosts over 10,000 undergraduate and graduate
students per year, who develop into scientific leaders and some of the most sought-after engineers in
industry. Embodying the Japanese philosophy of “monotsukuri,” meaning “technical ingenuity and
innovation,” the Tokyo Tech community strives to contribute to society through high-impact research.
www.titech.ac.jp/english/

About Imperial College London

Imperial College London is one of the world's leading universities. The College's 17,000 students
and 8,000 staff are expanding the frontiers of knowledge in science, medicine, engineering and
business, and translating their discoveries into benefits for our society.

Imperial is the UK's most international university, according to Times Higher Education, with
academic ties to more than 150 countries. Reuters named the College as the UK's most innovative
university because of its exceptional entrepreneurial culture and ties to industry.
http://www.imperial.ac.uk/
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