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The research in FY 2009 has focused on automating content creation in Second Life (the 3D
Internet). As basic work, we completed and released the Multimodal Presentation Markup Language
(MPML3D) as a powerful tool to control the verbal and non-verbal behavior of computer-controlled
avatars. The following modalities are now automated in MPML3D: (1) affective display of user
emotion by text analysis and haptic input, (2) gestural behavior by text analysis, and (3) activities of
daily living by sound interpretation. In addition, we explored a new method of opinion elicitation and
recognition in Second Life, and investigated Rhetorical Structure Theory as a text analysis method.
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The purpose of our project was to build a web site for primary and secondary school students to
learn IT literacy and IT moral through computer supported collaborative learning using
NetCommons. At the same time, we planned to measure the effectiveness of NetCommons as a one-
stop system for education. Four primary schools, two junior high schools and the Saitama Prefectural
General Education Center joined the project.
According to our result, more students understood the meaning of the copyright, the right to one's
portraits and privacy policy after they experienced the online collaboration and publishing on
NetCommons.
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Multimedia Multimodal semantic monitoring server is an innovative service for extracting,
managing and re-using semantic knowledge for various communities of users (researchers, teachers)
in the field of European Integration process (as first case study). The platform can be used for
various fields such as Agriculture or problem solving.
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This research proposes the router centric infrastructure framework. It is constructed from a set of
advanced routers. An advanced router provides rich stream processing operators including relational
operators and data mining operators. Major results of this year include (1) a regular expression
processing H/W achieving 6Gbps throughput, (2) an efficient data archiving H/W achieving 1Gbps
throughput, and (3) a S/W simulator of an advanced router which is running at our laboratory over a

half year. Future work is applying our framework to real N/W systems.
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We describe an "adaptation gap" that indicates the differences between the functions of artificial
agents users expect before starting their interactions and the functions they perceive after the
interactions. Our former study showed that not only the values of the adaptation gap but also the
subjective impression scores of the agents before the experiment have a significant role on the final
users' impressions of the agents. We then carefully investigated how to set up the experimental
environment in order to observe the independent effects of these both factors on the users' final
impressions about the agents; that is, the values of the adaptation gap and the subjective impression
scores of the agents before the experiment.
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The objective of this research is to link habituation and measured surface information. It is difficult
to measure habituation. By hearing to experts of human factors about human error, we discovered
that awakening is very important for measurement of habituation. And the drowsiness depends on
the level of awakening. We measured that the level of awakening and the level of the drowsiness at

the same time.
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7 FZE : Helmut Prendinger

In this research, we focus on the emotional gaming of virtual characters for the purpose of
infuencing someone else’s opinion during a negotiation. Indeed, the expressions of emotion can be
used to convince someone else in a negotiation. The expressions of emotion may then be used to
improve a virtual character’s persuasiveness.

Based on Human and Social Sciences theories, we propose strategic expressions of emotion to
improve virtual characters’ persuasiveness during a negotiation. These strategies enable a virtual
character to identify the emotion that it should express to try to convince its interlocutor depending
on its interlocutor’s expressions of emotions. A virtual character endowed with these strategies has
been developed in the environment Second Life. An evaluation of this character in an indirect
interaction (i. e. when the user observes a interaction between two virtual characters) has enabled
us to study the effect of emotional strategies on users’ perception of virtual character’s
persuasiveness.
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ZAZE : Nigel Collier
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“Multilingual Web Surveillance for Detecting Public Health Threats”

Timely detection by public agencies of health hazards such as infectious disease outbreaks or
chemical spillages requires having up to date information. Although the revised International Health
Regulations require countries to upgrade health surveillance infrastructure many countries do not
have adequate resources or expertise for effective coverage.

BioCaster is a research project aimed at early detection of public health hazards from open media
sources. We aim to complement existing health surveillance technology with information gathered
from the open media, a cheap and abundant supply of global information. To do this we need to
overcome the challenges of the large volume of news being produced as well as understanding how
news events are reported in this domain by combining ontological knowledge with sophisticated
statistical alerting algorithms. Working with technology partners in Japan, Thailand, Vietnam and
the United States we have already deployed a multilingual text mining system as well as a
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multilingual ontology of several hundred technical terms related to disease outbreaks. Research in
this JST Sakigake funded project is now focusing on (a) expanding the multilingual ontology to a
range of new health threats, and (b) exploring various statistical alerting algorithms for assigning
priorities to events. This should lead to lower work loads on human analysts and a more timely
public health response. BioCaster is available online from  http://biocaster. nii. ac. jp.

In recent work we have conducted experiments that showed high levels of automatic alerting
performance using news sources against human expert baselines [1] using aberration detection
algorithms. We have also released a new version of the BioCaster multilingual ontology, providing
term sets for public health analysis of disease outbreaks in 12 languages [2] .

[1] (http://www. jbiomedsem. com/content/1/1/2)

[2] (http://code. google. com/p/biocaster-ontology/)
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1) Kunihiko Sadakane and Gonzalo Navarro: “Fully-Functional Succinct Trees”, Proceedings of
ACM-SIAM Symposium on Discrete Algorithms (SODA) p.134-149 (2010.01)

2) Diego Arroyuelo, Rodrigo Canovas, Gonzalo Navarro, and Kunihiko Sadakane: “Succinct Trees
in Practice”, Proceedings of Workshop on Algorithm Engineering and Experiments
(ALENEX) p.84-97 (2010.01)

3) Yoshiaki Nonaka, Hirotaka Ono, Kunihiko Sadakane, Masafumi Yamashita: “How to Design a
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Applications, 5th International Symposium, SAGA 2009 LNCS 5792 p.104-116 (2009.10)

4) Tetsuo Shibuya, Jesper Jansson, Kunihiko Sadakane: “Linear-Time Protein 3-D Structure
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Workshop, WABI 2009 LNCS 5724 p.310-320 (2009.09)
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Induced Sorting”, String Processing and Information Retrieval, 16th International Symposium,
SPIRE 2009 LNCS 5721 p.90-101 (2009.08)

6) Jurek Czyzowicz, Stefan Dobrev, Leszek Gasieniec, David Ilcinkas, Jesper Jansson, Ralf
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Communication Complexity, 16th International Colloquium, SIROCCO 2009 LNCS 5869 p.167-
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Atushi Tanaka, and Kae Nemoto: “Adiabatic quantum computation along quasienergies,
Physical Review A 81(2) p.22320 (2010.02)

Todd Tilma, Shinichiro Hamaji, W. J. Munro, and Kae Nemoto: “Entanglement is not a critical
resource for quantum metrology”, Physical Review A 81(2) p.22108 (2010.02)

Simon J. Devitt, Austin G. Fowler, Todd Tilma, William J. Munro and Kae Nemoto: “Classical
Processing Requirements for a Topological Quantum Computing System”, International
Journal of Quantum Information 8(1-2) p.121-147 (2010.02)

S. Saito, T. Tilma, S. J. Devitt, K. Nemoto, and K. Semba: “Experimentally realizable controlled
NOT gate in a flux qubit/resonator system”, Physical Review B80 (22) p.224509 (2009.12)

W. J. Munro, K. Nemoto and G. J. Milburn: “Intracavity weak nonlinear phase shifts with
single photon driving”, Optics Communications 283 (5) p.741-746 (2009.10)

Chun-Hsu Su, Andrew D. Greentree, William ]J. Munro, Kae Nemoto, and Lloyd C. L.
Hollenberg: “Pulse shaping by coupled cavities: Single photons and qudits”, Physical Review A
80(3) p.33811 (2009.09)

Andrew D Greentree, R G Beausoleil, L C L Hollenberg, W ] Munro, Kae Nemoto, S Prawer
and T P Spiller: “Single photon quantum non-demolition measurements in the presence of
inhomogeneous broadening”, New Journal of Physics 11 p.93005 (24pp) (2009.09)

Simon ] Devitt, Austin G Fowler, Ashley M Stephens, Andrew D Greentree, Lloyd C L
Hollenberg, William J. Munro and Kae Nemoto: “Architectural design for a topological cluster
state quantum computer’, New Journal of Physics 11 p.83032 (20pp) (2009.08)

Rodney Van Meter, Thaddeus D. Ladd, W. J. Munro and Kae Nemoto: “System Design for a
Long-Line Quantum Repeater”, IEEE/ACM Transactions on Networking 17(3) p.1002-1013
(2009.06)

Tokishiro Karasawa, Masanao Ozawa, and Kae Nemoto: “Theoretical constraints on
implementations of arbitrary single-qubit gates under conservation laws”, Proceedings of the
Ninth International Conference on Quantum Communication, Measurement and Computing
2008 (QCMC), to be published by AIP (American Institute of Physics) 1110 p.411-414
(2009.04)

Patrick M. Leung, William J. Munro, Kae Nemoto, and Timothy C. Ralph: “Spectral effects of
strong Chi-2 nonlinearity for quantum processing’, Physical Review A 79(4) p.42307 (2009.04)
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Kae Nemoto: “Architecture and system design for quantum computer’, 2010 International
Workshop on Quantum Information Science (2010.03.08)

Kae Nemoto: “Quantum devices and computer architecture for large-scale quantum
computation”, Workshop on Quantum Physics using Superconducting Artificial Atoms and
Nanomechanics (2010.03.04)

Kae Nemoto: “Architecture and system design for quantum computer and networks”,
Quantum information in Paris (QuPa) (2010.02.11)

Kae Nemoto: “Architecture and system design for quantum computer and networks”,

- 137 -



Quantum Technologies: Information and communication (2009.12.09)

6) Kae Nemoto: “High Performance Quantum Computer’, Quantum Information and Quantum
Computation Seminar at the 18th International Laser Physics Workshop (LPHYS'09)
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2 ) Hirotada Kobayashi, Keiji Matsumoto, Seiichiro Tani: “Brief announcement: exactly electing a
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networks”, PODC 2009: 12 p.334-335
3) Julia Kempe, Hirotada Kobayashi, Keiji Matsumoto, Thomas Vidick: “Using Entanglement in
Quantum Multi-Prover Interactive Proofs.”, Computational Complexity 18(2) : p.273-307 (2009)
4) Kobayashi H, Matsumoto K, Yamakami T: “Quantum Merlin-Arthur Proof Systems: Are
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Kento Aida, Hao Sun: “Interactive Application Scheduling with GridRPC”, IPS] Transactions
on Advanced Computing Systems (ACS) 3(1) p.88-100 (2010.03)

Shamim Akhter, Keigo Sakamoto, Kento Aida, Yann Chemin: “Parameter-less GA based Crop
Parameter Assimilation with Satellite Image”, Proceeding of ICCSA 2009 Conference
(2009.06.29)
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Kento Aida: “‘RENKEIL Middleware Enabling Resource Federation for e-Science”, International
Symposium on Grid Computing 2010 (ISGC 2010) (2010.03)

Eisaku Sakane, Manabu Higashida, Shinichi Mineo, Kento Aida: “On Certificate Issuance and
User ID Management in the NAREGI Grid Middleware Integrating the Shibboleth”,
International Symposium on Grid Computing 2010 (ISGC 2010) (2010.03)

Kento Aida; “Lesson Learned: Academic Grid Infrastructure in Japan”, SUMMIT 09 Panel
(2009.10)

Kento Aida: “Middleware Enabling More Resource Federation for e-Science”, Korea-Japan
E-Science Symposium 2009 (2009.08)
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Ikki Fujiwara, Kento Aida, Isao Ono: “Market-based Service Allocation for Distributed
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Ikki Fujiwara, Kento Aida, Isao Ono: “Market-based Resource Allocation for Distributed
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Kento Aida: “Grid in Cyber Science Infrastructure”, International Symposium on Grid
Computing 2009 (ISGC 2009) (2009.04)
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Sustainable Infrastructure”, Proceedings of the 6th International Conference on
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Y. Nagayama, M. Emoto, Y. Kozaki, H. Nakanishi, S. Sudo, T. Yamamoto, K. Hiraki, N. Tanida,
M. Inaba, and S. Urushidani: “A proposal for the ITER remote participation system’,
APFA2009 (2009.10)

K. Shimizu, S. Urushidani, R. Hayashi, I. Inoue, K. Shiomoto, K. Fukuda, M. Koibuchi, S. Abe, Y.
Ji, M. Nakamura, and S. Yamada: “Evaluation of recovery methods for layer-1 bandwidth on
demand service”, ECOC2009 (2009.09)

S. Urushidani, K. Shimizu, R. Hayashi, H. Tanuma, K. Fukuda, Y. Ji, M. Koibuchi, S. Abe, M.
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“A proposal of the ITER remote participation center in Japan”, IAEA TM2009 (2009.06)

T. Hiroyasu, K. Kawasaki, M. Koibuchi, S. Urushidani, M. Miki, and M. Yoshimi: “Efficient
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9th International Conference on Intelligent Systems Design and Applications (ISDA) (2009.12)
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“Generating Synchronization Engines between Running Systems and their Model-Based Views”

4th Workshop on Models@run. time, Denver, USA (2009.10.05)
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1) Kazutaka Matsuda, Shin-Cheng Mu, Zhenjiang Hu, Masato Takeichi: “C Grammar-based
Approach to Invertible Programs”, Grammar-based Approach to Invertible Programs,19th
European Symposium on Programming (ESOP 2010), Paphos, Cyprus (2010.03.22-26)

2) Hui Song, Yingfei Xiong, Franck Chauvel, Gang Huang, Zhenjiang Hu, Hong Mei: “C
Generating Synchronization Engines between Running Systems and their Model-Based
Views’, Proceedings of the 4th Workshop on Models@run. time, held at the ACM/IEEE 12th
International Conference on Model Driven Engineering Languages and Systems
(MoDELS'09), Denver, USA p.11-20 (2009.10.5)

3) MH—Z, WIIRIL, PEEA, EAM, RWIEAN D CHiBEBOERIC L2 /B EZELTu T T
LOHABRIIML, av¥a—%v 7 77 (2009.08)

4) Yingfei Xiong, Zhenjiang Hu, Haiyan Zhao, Hui Song, Masato Takeichi, Hong Mei: “C
Supporting Automatic Model Inconsistency Fixing”, The 7th joint meeting of the European
Software Engineering Conference (ESEC) and the ACM SIGSOFT Symposium on the
Foundations of Software Engineering (FSE) (ESEC/FSE 2009), Amsterdam, The Netherlands
p.315-324 (2009.08.24-28)

5) Krzysztof Czarnecki, J. Nathan Foster, Zhenjiang Hu, Ralf Lammel, Andy Schurr, James F.
Terwilliger: “C Bidirectional Transformations: A Cross-Discipline Perspective”, International
Conference on Model Transformation (ICMT 2009), ETH Zurich, Switzerland p.260-283
(2009.06.29-07.03)

6) Yingfei Xiong, Hui Song, Zhenjiang Hu, Masato Takeichi: “C Supporting Parallel Updates with
Bidirectional Model Transformations”, Proceedings of International Conference on Model
Transformation (ICMT 2009), ETH Zurich, Switzerland (2009.06.29-07.03)

7 ) Keisuke Nakano, Zhenjiang Hu, Masato Takeichi: “Consistent Web Site Updating based on
Bidirectional Transformation”, International Journal on Software Tools for Technology
Transfer (STTT) 11(6) p.453-468 (2009)

8) Soichiro Hidaka, Zhenjiang Hu, Hiroyuki Kato, Keisuke Nakano: “A Compositional Approach to
Bidirectional Model Transformation”, New Ideas and Emerging Results Track of 31st
International Conference on Software Engineering (ICSE 2009, NIER Track), Vancouver,
Canada (2009.05.16-24)
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