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Prof. Hiroshi Ishiguro

Distinguished Professor of Osaka University

Visiting Director of ATR Hiroshi Ishiguro Laboratories

{ii{H © Studies on humanlike robots

[Abstract] We, humans, have innate brain function to recognize humans. Therefore, very humanlike
robots, androids, can be ideal information media for human-robot/computer interaction. The speaker
has developed various types of interactive robots and androids. Geminoid that is a teleoperated android
of an existing person can transmit the presence of the operator to the distant place. The operator
recognizes the android body as his/her own body after talking with someone through the geminoid
and has virtual feeling to be touched when someone touches to the geminoid. However, the geminoid
is not the ideal medium for everybody. For example, elderly people often hesitate to talk with adult
humans and the adult androids. A question is what the ideal medium for everybody is. In order to
investigate it, the speaker proposes the minimum design of interactive humanoids. It is called Telenoid.
The geminoid is the perfect copy of an existing person and it is the maximum design of interactive
humanoids. On the other hand, the minimum design looks like a human but we cannot judge the age
and gender. Elderly people like to talk with the Telenoid very much. In this talk, the speaker discusses
the design principles for the robots and their effects to conversations with humans.
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<Talk 1: 11:15 - 11:30>

(78] Plasmodium products persist in the bone marrow and promote chronic bone loss

[¥7:#] Michelle S. J. Lee, Graduate School of Frontier Biosciences, Osaka University

(B3] Although malaria is a life-threatening disease with severe complications, most people
develop partial immunity and suffer from mild symptoms. However, incomplete recovery from
infection causes chronic illness, and little is known of the potential outcomes of this chronicity. We
found that malaria causes bone loss and growth retardation as a result of chronic bone inflammation
induced by Plasmodium products. Acute malaria infection severely suppresses bone homeostasis, but
sustained accumulation of Plasmodium products in the bone marrow niche induces MyD88-dependent
inflammatory responses in osteoclast and osteoblast precursors, leading to increased RANKL
expression and overstimulation of osteoclastogenesis, favoring bone resorption. Infection with a
mutant parasite with impaired hemoglobin digestion that produces little hemozoin, a major
Plasmodium by-product, did not cause bone loss. Supplementation of alfacalcidol, a vitamin D3
analog, could prevent the bone loss. These results highlight the risk of bone loss in malaria-infected
patients and the potential benefits of coupling bone therapy with antimalarial treatment.
< Talk 2: 11:30 - 11:45>

[3##] Eyeblink Synchrony in Multimodal Human-Android Interaction

(324 ] Kyohei Tatsukawa, Graduate School of Engineering Science, Osaka University

[#£%] As the result of recent progress in technology of communication robot, robots are becoming
an important social partner for humans. Behavioral synchrony is understood as an important factor in
establishing good human-robot relationships. In this study, we hypothesized that biasing a human’s
attitude toward a robot changes the degree of synchrony between human and robot. We first examined
whether eyeblinks were synchronized between a human and an android in face-to-face interaction and
found that human listeners’ eyeblinks were entrained to android speakers’ eyeblinks. This eyeblink
synchrony disappeared when the android speaker spoke while looking away from the human listeners
but was enhanced when the human participants listened to the speaking android while touching the

android’s hand. These results suggest that eyeblink synchrony reflects a qualitative state in human-

10



robot interactions.
< Talk 3: 11:45 - 12:00 >

[{#/#] The experimental system to enhance K-strategy evolution by comparted container

[#33%] Takahiro Komori, Graduate School of Information Science and Technology, Osaka
University

[#f2] The K-strategy, by which organisms increase their final concentration after growth through
evolution, is ecologically important because all organisms live under the resource-limited environment.
Previous studies proposed well-mixed culture enhance growth rate rather than final concentration, and
spatial structure, like a group of compartments, reduce selection pressure on growth rate. Here we
proposed comparted containers to incubate organisms and tested whether this system could enhance
K-strategy evolution. We used 96-well microplates to incubate Escherichia coli that need amino acid
to grow. The bacteria were propagated repeatedly in an amino-acid limited culture. The grown culture
with the highest optical density (OD) among the wells were selected and transferred to the next rounds.
The transferred number of cells per well (population bottleneck) was varied and we explored its
consequences. When the bottleneck was large, OD at the saturation point increased in most lineages
and half of them increased growth rate. When the bottleneck was small in contrast, the number of
lineages with the increased OD at the saturation point decreased, while there was no directed change
in growth rate. These results supported that the proposed experimental system with comparted

containers can enhance K-strategy and reduce the selection pressure on growth rate.
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