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1. Yasushi Kawase and Atsushi lwasaki: Approximately Stable Matchings with Budget
Constraints, Proceedings of the 32nd AAAI Conference on Artificial Intelligence
(AAAI2018), Pages 1113-1120, February 2018.

2. Yasushi Kawase, Yutaro Yamaguchi, and Yu Yokoi: Computing a Subgame Perfect

Equilibrium of a Sequential Matching Game, Proceedings of the 19th ACM Conference on

Economics and Computation (EC2018), Pages 131-148, June 2018

3. Yasushi Kawase and Hanna Sumita: Randomized Strategies for Robust Combinatorial

Optimization, Proceedings of the 33rd AAAI Conference on Artificial Intelligence (AAAI2019),

8pages, January 2019.

4. Yasushi Kawase and Keisuke Bando: Subgame Perfect Equilibria Under the Deferred

Acceptance Algorithm, Proceedings of the 5th International Workshop on Matching Under

Preferences (MATCH-UP2019), accepted.
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1. Atsushi Keyaki, Kazunari Sugiyama, Min-Yen Kan, Jun Miyazaki: “Preliminary Experiments

on Semantic Tagged Information Retrieval”, Young Researcher Association for NLP
Studies 2017.

2. Atsushi Keyaki and Jun Miyazaki: “Analysis of Relevant Text Fragments on Different

Search Task Types” in Proceedings of the 14th Asia Information Retrieval Societies
Conference (AIRS), 2018.
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Formal Aspects of Computing
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1. Tsutomu Kobayashi and Fuyuki Ishikawa. Analysis on Strategies of Superposition
Refinement of Event-B Specifications. The 20th International Conference on Formal
Engineering Methods (ICFEM 2018). 2018. pp. 357-372. Best paper award.

2. Tsutomu Kobayashi, Fuyuki Ishikawa, and Shinichi Honiden. Consistency-preserving

refactoring of refinement structures in Event-B models. Formal Aspects of Computing. 2019.

in-press (available online).

1. Tsutomu Kobayashi and Fuyuki Ishikawa. Analysis on Strategies of Superposition
Refinement of Event-B Specifications. Best paper award at The 20th International
Conference on Formal Engineering Methods (ICFEM 2018). 2018.

1. Tsutomu Kobayashi. Analysis on Refinement Strategy of Formal Specifications.
Oral presentation at OU-NII-Lero-Khalifa-LYON1 Workshop on Software Engineering
for Cyber-Physical-Social Systems (CPSS 2018). 2018.

2. Tsutomu Kobayashi and Fuyuki Ishikawa. Refactoring Refinement of Event-B
Models. Oral presentation at Shonan meeting towards industrial application of
advanced formal methods for cyber-physical system engineering. 2018.
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1. Yusuke Kobayashi: An FPT algorithm for minimum additive spanner problem,
arxiv:1903.01047, 2019.

2. Yusuke Kobayashi and Ryo Sako: Two disjoint shortest paths problem with non-negative

edge length, Operations Research Letters, 47 (2019), 66--69.

3. Yusuke Kobayashi: NP-hardness and fixed-parameter tractability of the minimum spanner

problem, Theoretical Computer Science, 746 (2018), 88--97.

4. Koki Takayama and Yusuke Kobayashi: A strongly polynomial time algorithm for the

maximum supply rate problem on trees, Proceedings of the 12th International Frontiers of

Algorithmics Workshop (FAW 2018), pp. 54--67.

5. Takehiro Ito, Naoyuki Kamiyama, Yusuke Kobayashi, and Yoshio Okamoto: Algorithms for

gerrymandering over graphs, Proceedings of the 18th International Conference on

Autonomous Agents and Multiagent Systems (AAMAS 2019), to appear.
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1. Hiroaki Shiokawa, Tomokatsu Takahashi, Hiroyuki Kitagawa. = ScaleSCAN: Scalable
Density-based Graph Clustering. The 29th International Conference on Database and
Expert Systems Applications. 2018, pp. 18-34

2. Tomoki Sato, Hiroaki Shiokawa, Yuto Yamaguchi, Hiroyuki Kitagawa. FORank: Fast

ObjectRank for Large Heterogeneous Graphs. The Web Conference 2018. 2018, pp.103-104

(poster)

3. Hiroaki Shiokawa, Yasunori Futamura. Graph Clustering via Cohesiveness-aware Vector

Partitioning. The 20th International Conference on Information Integration and Web-based

Applications and Services. 2018, pp. 33-40.
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80 , 2018, 2018.1: 493-494.
2. Ryo Suzuki, Takuto Takahashi, Kenta Masuda, Ikuro Choh. Implementing Node-Link
Interface into a Block-Based Visual Programming Language. 20th International Conference,
HCI International 2018, Las Vegas, NV, USA, July 1520, 2018, Proceedings, Part Il. 455-465.
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1. K. Fuijii and T. Soma, “Fast Greedy Algorithms for Dictionary Selection with Generalized
Sparsity Constraints,” Advances in Neural Information Processing Systems (NeurlPS), pp.
4744-4753, 2018. Spotlight: 20%

2. T. Soma *“No regret algorithms for online k-submodular maximization,” Proceedings of the
The 22nd International Conference on Artificial Intelligence and Statistics (AISTATS),
2019, to appear.

3. T. Soma and Y. Yoshida, “A New Approximation Guarantee for Monotone Submodular
Function Maximization via Discrete Convexity,” Proceedings of the 45th International
Colloguium on Automata, Languages, and Programming (ICALP), 2018.

,  No-regret algorithms for online k-submodular maximization
, , 2019.
K. Fujii and T. Soma, “Fast Greedy Algorithms for Dictionary Selection with Generalized
Sparsity Constraints,” Advances in Neural Information Processing Systems (NeurlPS),
, , 2018.
,  No-regret algorithms for online k-submodular maximization SSOR
2018.

T. Soma and Y. Yoshida, “A New Approximation Guarantee for Monotone Submodular
Function Maximization via Discrete Convexity,” the 45th International Colloquium on
Automata, Languages, and Programming (ICALP), , , 2018.
T. Soma and Y. Yoshida, “A New Approximation Guarantee for Monotone Submodular
Function Maximization via Discrete Convexity,” the 23rd International Symposium on
Mathematical Programming, , , 2018.
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Imaging Conference
Japan

MIRU

1. Tsuyoshi Takatani, Koki Fujita, Kenichiro Tanaka, Takuya Funatomi, Yasuhiro Mukaigawa,
“Controlling Translucency by UV Printing on a Translucent Object”, IPSJ Transactions
on Computer Vision and Applications, 10:7, pp.1-6, 2018

2018-219125

Tsuyoshi Takatani, Koki Fujita, Kenichiro Tanaka, Takuya Funatomi, Yasuhiro
Mukaigawa, “Controlling Translucency by UV Printing on a Translucent Object”,
21 MIRU2018 |, 2018 8
5-8
Tsuyoshi Takatani, Takahito Aoto, Kenichiro Tanaka, Takuya Funatomi, Yasuhiro
Mukaigawa, “Reconstruction of Volumetric Reflectance using Spatio-Sequential
Frequency Correlation Imaging”, The 11th ACM SIGGRAPH Conference and
Exhibition on Computer Graphics and Interactive Technigues in Asia (SIGGRAPH
Asia), Tokyo, Japan, Dec. 4-7, 2018

MIRU , “Controlling Translucency by UV Printing on a Translucent
Object”, 21 MIRU2018 ,2018 8 8

Tsuyoshi Takatani, Reproducing Translucency by Computational Fabrication,
Imaging Conference Japan 2019 2019
7 2-4




Natural language and perception are two major ways for human communication and knowledge
propagation, making natural language and image understanding indispensable for artificial
intelligence. A paraphrase is a restatement of the meaning of a word, phrase or sentence within a
single language (e.g., “A snowboarder™ and “A man on a snowboard” are paraphrases). Paraphrases
have been exploited for natural language understanding, and have been shown very effective for
various natural language processing (NLP) tasks, including information retrieval, question answering,
summarization, machine translation, text normalization, textual entailment recognition, and
semantic parsing. However, as no image information is provided, paraphrases have not been
exploited for image understanding.

As manual construction of paraphrases is very expensive and time consuming, two lines of
studies have been conducted to automatically extract paraphrases. One is extracting paraphrases
from monolingual corpora based on distributional similarity. However, it has been known that the
quality of the extracted paraphrases is very low, because other related phrase pairs such as
hypernyms and antonyms also share distributional similarity, and thus being extracted. The other
is extracting paraphrases from parallel corpora via bilingual pivoting. Bilingual pivoting does not
have the problem as distributional similarity. However, the big limitation is that large-scale parallel
corpora are only available for a few languages such as European languages and languages paired
with English.

In this work, we propose a novel approach that uses images as a pivot for paraphrase extraction.
Nowadays, with the spread of the web and social media, it is easy to collect large amounts of
images with their describing text. For example, different news sites release news with the same
topic using the same image; photos with many comments are posted to social networking sites
and blogs. As the describing text is written by different people but about the same image, there
are potentially large amounts of paraphrases in the describing text. This work aims to accurately
extract these paraphrases together with their corresponding image regions using images as a
pivot. Together with the image information, the extracted paraphrases have the potential to
significantly deepen both natural language and image understanding.




A paraphrase is a restatement of the meaning of a text in other words. Paraphrases have
been studied to enhance the performance of many natural language processing tasks. In the
ACT-I research period, we studied a novel concept to identify visually grounded paraphrases
(VGPs), which are different phrasal expressions describing the same visual concept in an
image [2]. Figure 1 shows an example of VGP identification. Our task is to identify the noun
phrases that describe the same visual concept (represented as an image region) in the image
as VGPs.

"% Caption 1: a baseball player in a VGP sat 1 VGP sat 3

= red jersey throwing a ball at the abaseball player aredjersey
.1 pitchers mound . . ) -

Caption 2: a baseball team pitcher a t?aSEbdl team_ pitcher  ared Sh'_'t _
throwing a ball to the batter . alittleleaguepitcher ared uniform shirt
Caption 3: a little league pitcher [> amae VGP set 4
ina red shirt. . the pitcher ihe bitcher d
Caption 4: a male is standing ona the pitchers moun
baselpitching a k_JaII . ] VGP set 2 VGP set 5
Caption 5: the pitcher iswearing a abase

red uniform shirt .

Figure 1. An example of VGP identification.

These identified VGPs have the potential to improve language and vision tasks such as visual
question answering and image captioning. Because of the characteristic of VGPs, visual
grounding is essential for VGP identification. We proposed two novel neural network based
models with different visual grounding approaches for VGP identification, and published our
work at COLING 2018 (top conference) [2] and CVPR 2018 workshop [3], respectively.

2.1 Attention based VGP Identification

The attention based VGP identification model [2] is illustrated in Figure 2. Given a noun
phrase pair and its corresponding image, we construct two separated fusion nets for
each phrase (Figure 2 (right)). A fusion net represents a phrase with a concatenation of
its feature vector and visual context feature. The visual context feature is computed
with an attention mechanism, indicating to which part of the image should be paid
attention, in order to judge whether the phrase pair is VGPs or not. The outputs of the
two fusion nets are then fed into a multilayer perceptron to compute the similarity of
the two phrases.
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Figure 2: Attention based VGP identification model (left) and its fusion sub-network (right).
2.2 Phrase Localization based VGP Identification




The phrase localization based VGP identification model [3] is illustrated in Figure 3. This
model also takes a pair of noun phrases and an associated image as input and predicts
whether the input phrases are VGPs or not. The model localizes a region in the image
that corresponds to each phrase. Such an image region serves as object-level visual
features and allows better similarity modeling. Both language and visual features obtained
for the input phrases and the image are fused and fed to a multilayer perceptron that
predicts the probability of being VGPs.

Phrase localization VGP identification
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Figure 3: Phrase Localization based VGP ldentification model.

2.3 Experiments

We evaluated our models on the Flickr30k entities (i.e., noun phrases) dataset (Plummer
et al. 2015). This dataset contains 30k, 1k, and 1k images with 5 captions for training,
validation, and testing, respectively. It also provides manually annotated image regions
localizing noun phrases in captions. We treated phrases associated with the same image
region as VGPs, and the other possible noun phrase pairs from different captions as
non-VGPs. The following table shows the results, where phrase-only is a model that only
uses phrase features. We can see that the localization based model, which explicitly
models the phrase-object correspondence, shows the best performance.

Image captions b
® A girl in a kitten costume stands near shelving a kitten costume

F1 Precision Recall
Phrase-only 85.37 84.75 85.99
Attention based 84.16 82.71 85.67
Localization based 87.47 86.61 88.35

Reference
B. Plummer et al. Flickr30k entities: Collecting region-to-phrase correspondences for
richer image-to-sentence models. In Proceedings of ICCV, pp.2641-2649, (2015).

We originally created the concept of VGPs and established the fundamental techniques for VGP
identification in the ACT-I research period. There are several directions for future work to deepen
and promote the research in both language and vision understanding with VGPs. We hope that our
work can inspire other researchers work on these directions together with us.

Firstly, VGP identification for visual relations. We have studied VGP identification for entities




(noun phrases) only. For the next, we want to work on VGPs of visual relations, which requires
semantic understanding of the relationships between objects in an image. A visual relation is a
triplet of (entityl, entity2, relation), where the relation is the interaction between the two entities.
We have created a dataset of VGPs for visual relations upon the Flickr30k entities dataset [1]. We
plan to propose novel models for identifying visual relation based VGPs.

Secondly, VGP typology creation. Our research until now treats VGP identification as a binary
classification task, which ignores various phenomena behind VGPs. E.g., “field hockey” and
“lacrosse” are linguistic paraphrases; “competitors™ and “a group of bicyclists” describe the same
visual concept from different aspects; however, these two pairs of VGPs have been treated equally,
which is obvious undesirable. In the future, we aim to create typology of VGPs to elucidate the
phenomena behind VGPs and open up novel ways of utilizing VPGs for various language and vision
tasks.

Thirdly, VGP identification in the noisy real world. We have only worked on the image captioning
dataset, where sentential level VGPs are already annotated. In the real world, such as e-commerce
or social networking sites and blogs, sentential level VGPs are unavailable. How to identify VGPs
in these noisy scenarios is obviously a more challenging task, for which we want to study in the
future.

We have successfully achieved our research goal, which was extracting paraphrases pivoted by
image regions accurately. We further proposed the novel concept of VGPs.

Regarding to the research implementation system, because of the multimodality of the project, we
closely collaborated with researchers in the computer vision (CV) field. We also employed RA
students for creating visually grounded paraphrase datasets.

Regarding to the research funding execution status, we reasonably used it for purchasing GPU
servers, dataset annotation, RA employment, and travel expenses.

VGP identification is a novel task, which is crucial for both language and vision understanding. We
believe that our pioneering work on VGPs in the ACT-I research period has the potential to make
VGPs a new language and vision research field in both NLP and CV fields. We are eager to promote
the VGP research field with other researchers.

We originally proposed the concept of VGPs, which is an achievement inspired by our study in
both NLP and CV. Due to the pioneer and multimodality characteristics, this work is very




challenging. We overcame the problems via close collaboration between NLP and CV researchers.

[1] , C. Chu, :

25 , pp.1383-1386, (2019).
[2] C. Chu, M. Otani, Y. Nakashima. iParaphrasing: Extracting Visually Grounded Paraphrases
via an Image. In Proc. of COLING, pp.3479-3492, (2018).
[3] M. Otani, C. Chu, Y. Nakashima. Visually Grounded Paraphrase Extraction via Phrase
Grounding. Workshop on Language and Vision at CVPR, (2018).
[4] M. Otani, C. Chu, Y. Nakashima. Phrase Localization-based Visually Grounded Paraphrase
Identification. MIRU 2018.
[5] C. Chu, M. Otani, Y. Nakashima. Visually Grounded Paraphrase Extraction. In Proc. of NLP,
pp.979-982, (2018).
[6] C. Chu, M. Otani, Y. Nakashima. Extracting Paraphrases Grounded by an Image. CVIM 211,
(2018).
[7] C. Chu, M. Otani, Y. Nakashima. Towards Image-pivoted Paraphrase Extraction. YANS,
(2017).
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This research aimsto develop novel tools to support communication and collaboration between native and
non-native speakers of a language. The focus in this research is on supporting verba and non-verbal
communication during multilingual face-to-face meetings in order to aid non-native speakers in
contributing their ideas to the discussion. Secondly, this research aims to support non-native speaker
contribution and reduce misattributions made by native speakers in multilingual text-based group chats by
detecting and sharing awareness feedback of non-native speakers’ language difficultiesin real-time.

The aim of this research is to alleviate the problems non-native speakers of a language experience when
trying to contribute their comments, opinions and ideas to the other members of a multilingual group. The
research focuses on two modalities: face-to-face meetings (Theme A) and text-based group chat (Theme
B). The objectivein this project isto develop novel supporting technology for multilingual meetings where
non-native speakers are a minority.

The focus of this research is on both the native and non-native speaking group members. That is, the goal
in this research is to explore how to 1) automatically detect non-native speaker’s status, 2) share this
information with native speaking participants, and 3) influence the behavior of multilingual group members
toinclude all participants equally in the collaboration.

Theme A-1: Development of Table-top Robot System to Support Non-Verbal Multilingual
Communication in Face-to-Face Meetings

Development of atable-top robot prototype and sensor system for detecting user’s non-verbal behaviorsin
real time was completed. A group of three table-top robots ‘mimic’ users' nodding behaviors in real-time
based on data from a specialized face-tracking software (Figure 1). The system allows group members to
monitor their own and each other’s non-verbal behaviors from a third-person view during a face-to-face
meeting based on the nodding ‘mimicked’ by each robot assigned to a human participant.




Figure 1. Table-top robot system prototype using specialized face-tracker softwareto ‘mimic’ users non-
verbal behaviors.

The system was evaluated in a series of group discussion experiments, where participants with disparate
language abilities discussed a given topic. The results suggested that the table-top robot system influenced
both native and non-native speakers’ awareness of their own as well as other group members' non-verbal
communicative behaviors, and that these awareness effects persisted in subsequent face-to-face discussion
sessions without the support system. This indicated that the type of feedback provided by the table-top
robot system could be used to influence long-term non-verbal behaviors of users during face-to-face
meetings.

Theme A-2: Development of a Mobile Application for Automated Real-Time Detection of Difficult
Second Language Words during Multilingual Face-to-Face Meetings

Development of a mobile application that automatically detects, displays and trandates difficult to
understand second language words during face-to-face meetings based on the user’s second language ability
was completed (Figure 2). The objective was to provide non-native speakers a method to check their
understanding of second language words used by native speakers in an aternative modality, and quickly
resolve any comprehension problems that might occur, and thus aid their contribution to the multilingual
discussion without increasing their mental workload.

Figure 2. Mobile application that automatically detects, displays and translates difficult second language
words during face-to-face meetings based on user’s second language ability.
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The system was evaluated in a non-interactive setting, where non-native English speaking participants
watched video clips of second language group discussions. The results suggested that the introduction of
the system may increase comprehension of second language group discussion content while having no
negative affect on the cognitive load experienced by the users.

Theme 2: Development of an Awareness Display for Text Chat Applications to Support Multilingual
Text-based Communication

Development for a text chat application that monitors non-native speakers actions that are normally
invisible to other group members (e.g., machine translation use, reading messages) in text chat
environments was completed. In this system, the approach is to display detailed information about non-
native speaker’s behaviors to native speaking group members in order to aid with the pacing and group
dynamics in text-based multilingual collaboration, and influence the attributions native speakers make on
the challenges non-native speakers face that may affect interpersonal attraction. The approach is to detect
non-native speaker’s behaviors that affect the latency of their contribution to the discussion, and display an
abstraction of this information to native speakersin real-time.

As part of the system development process, a technology installation exploring the effects of awareness
about non-responsiveness in text-based chat was displayed (Figure 3).

Figure 3. “Absent from Present” installation.

Collaborations between people who do not speak the same native language are likely to only increase in
the future. While technologies such as machine translation are useful for overcoming the language barrier
when collaborators do not share similar language abilities, currently these technologies only support verbal
(i.e., voice or text) communication. My vision on the future of multilingual collaboration support is that
non-verbal communication with and without verbal communi cation support tools (e.g., machine translation,
automated speech recognition) will become increasingly important in order to preserve the practical
effectiveness of collaborative environments. Moreover, the use of verbal communication support tools will
subsequently increase the amount of non-verbal cues that communicators have to monitor making it even
more challenging to keep track of group members' status and collaborate efficiently, particularly in face-
to-face settings.

However, supporting non-verbal communication is not as straightforward as with verbal
communication. Behaviors such as nodding or eye contact communicate rich information to other
collaborators regarding a person’s status, but are both largely subconscious and often tied to a culture,
language, or in some cases the communication tool itself. Hence, invasive or explicit methods that aim to




directly influence users’ non-verbal behaviors may be more distracting than effective as users may either
feel coerced to act in a way that feels unnatural to them, or perceive that their privacy is invaded by the
feedback given to others.

On the other hand, approachesthat are largely invisible when not needed, but provide meaningful real-
time feedback when collaborators have to be aware and react to their own or others' status may be more
successful when supporting non-verbal communication. For example, instead of a system explicitly telling
collaborators that one of their group members is having trouble understanding what is being said, a non-
verbal communication support system could subtly draw the attention of the group members to the
differences in how native and non-native speakers react and behave during discussions.

| believe these type of approaches may lead to better quality collaborations without increasing the
cognitive load of users of the system. Along with improvements in verbal communication support
performance, systems that improve collaborators understanding of other’s non-verbal communication cues
will help overcome the language barriers in multilingual organizations, lower the threshold for adopting
multilingual communication and collaboration support tools in daily activities, and significantly reduce
misattributions and negative outcomes caused by verbal or non-verbal miscommunications.

Theme A-1

- The development of a table-top robot system that increases the users awareness of other group
members’ non-verbal behaviors during multilingual face-to-face meetings was achieved (research
goals1 and 2).

- Asof writing this document, unfortunately the data analysisis still partially underway regarding
the effects on the distribution of discussion contributions among multilingual group members
(research goal 3), which will be disseminated in ajournal paper.

- Robot design that may be effective in influencing user’s non-verba behaviors was achieved
(research goal 3). However, further research is required to improve on the present design. Based
on the comments from non-native -speaking experiment participants, feedback on head turning
may be more effective than nodding during face-to-face discussions. To realize this, improvements
on the face-tracking system are needed, for example, by utilizing depth cameras.

- Experiment comparing the effects of feedback from a table-top robot and feedback from a
traditional display started at the end of the fiscal year, but will continue towards the next fiscal
year as of writing this document.

Theme A-2

- The development of a mobile application that automatically detects and displays difficult to
understand words in real-time to aid non-native speakers in face-to-face meetings was devel oped.

- Presently, only a non-interactive experiment has been conducted to investigate the effects of the
system on non-native speakers’ comprehension of second language group discussion.




- Interactive experiment investigating the effects of the system on non-native speaker contribution
will be conducted with foreign students arriving to Japan.

- Instead of targeting non-native English speakers, this system is likely better suited for foreign
students in countries that do not use the roman al phabet, such as Japan.

Theme B

- Atext-chat awareness display system that detects non-native speakers' status during multilingual
group chats was developed (typing, reading, translating).

- Based on thistheme, an interactive installation was displayed in iii Exhibition 2018.

- Preliminary experiment results suggest that displaying awareness information about non-native
speakers' status during text-based group chats may have a positive effect on native speakers
interpersonal and task attraction towards the non-native speaker. However, further data collection
is needed to confirm the hypothesis.

Research on all themes is continued by the principal investigator and two master’s students who will
complete their master’s theses research based on two of the sub-themes (expected graduation: March, 2020).

Theme A-1

- Experiment results with the latest table-top robot system are currently being disseminated into
journal publication.

- This project will continue to improve the robot design and sensor system, as well as increase the
number of non-verbal communicative cues displayed by the system.

- An experiment comparing the physical table-top robot system and traditional display as a means
to provide feedback on non-verbal communication during multilingual face-to-face meetings will
continue in April 2019.

Theme A-2

- The system for automatically detecting difficult second language words will continue as a
collaborative project, and will be evaluated with foreign studentsin Japan in a separate experiment.

- Based on further experiment results, the system will be promoted and made available as a
supporting tool for foreign studentsin Japanese universities.

0 We are currently designing faster ways for non-native Japanese speakers to understand
the meaning a of aword rather than direct machine trandation.

- Thisapproach will also be implemented in avideo conferencing system.
Theme B

- The research and development results for the awareness display during multilingual text chats




inform the development of a Slack extension, which is planned to be made available for Google
Chrome version of Slack as open source software (late 2019).

Theme A-1

- Results from this research suggest that the table-top robot system may be helpful for supporting
non-verbal communication in real working groups, and in larger scale. That is, as the number of
people in a multilingual group increases, the harder it is to monitor everyone's status during a
group discussion, and the table-top robot system maybe more effective in these contexts.

- However, development of such a large scale system is challenging and requires industry
collaboration.

Theme A-2

- A system that detects and displays difficult words to non-native speakers may be most useful for
foreign students in countries such as Japan and China, which do not use roman al phabet. A system
that helpsforeign studentsto comprehend discussion content and contribute to the discussion more
effectively would likely alleviate challengesin cultural adjustment, make them feel more included
in the local community or group, and have a positive impact on their mental health.

- This system could also help tourists who have rudimentary understanding of Japanese language.
That is, instead of directly transating everything that was said by a native speaker, this system
will help the non-native speaker to resolve only the parts of aconversation they did not understand.
This might be aless invasive way to support multilingual conversations.

- Thissystem could be further used asatool for second language |earning, where users could review
the words they did not understand, learn them and subsequently improve the individual detection
accuracy of difficult to understand words based on the |earning outcomes.

Theme B

- Thetext-chat system that shares awareness data on non-native speakers status may be most hel pful
in academic laboratories with foreign students by helping the native speakers adjust their behavior
and attitudes towards the foreign students with language difficulties. Thismight inturn aid in their
cultural adjustment, and help them feel more included in the local community.

Theme A-1

- Tothebest of my knowledge, this research themeisthe first to explore how to support non-verbal
communication in multilingual face-to-face meetings using ICT.

- Thisresearch isthe first that will report on the effects of feedback on users' non-verbal behaviors




that persist to subsequent discussions (publication underway).

- Thistopicisvery challenging due subconscious nature of non-verbal cues, and the interconnected
challenges in technology development.

o Discovering arobot design that elicits sense of embodiment (appearance, movement, etc.),
and is robust enough for use in real-life environments.

0 Developing non-intrusive sensors that produce minimal delay, while being able to detect
subtle non-verbal cues (e.g., nodding) and filter out noise.

0 Balancing users’ privacy concerns (e.g., with machine learning approaches) with
detection accuracy.

0 Combining sensor data with robot actuators with minimal delay, noise and detection

errors.

0 Designing robot framethat is robust enough to handle actuator feedback, and at the same
time elicit sense of embodiment.

- Experiments are currently underway to investigate the differences between feedback from a
physical robot as opposed to feedback given through a traditional display, which will be the first
study of its kind.

Theme A-2

- A system that automatically displays words based on user’s second language ability, as opposed
to full transcripts, is a novel tool in any communicative context (i.e., face-to-face, video, audio,
text chat).

- One challenge for the system would be to improve the accuracy of what words are considered
“difficult” for any one user, and may require the development of alearning algorithm.

Theme B

- Nosystemiscurrently publicly available that would display the detailed status of a conversational
partner during text chats.

1. Hautasaari Ari,

2. Hautasaari Ari,

3. Yamaguchi Saho,




4. Ishiyama Kuntaro,

5. Yamaguchi Saho, Ishiyama Kuntaro, Miyashita Tamami, Tanaka Takuro, Ari Hautasaari,
"Absent from Present,” The University of Tokyo 20th iiiExhibition Dest-logy REBUILD".
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Hisano et al. (2018)

Source Date of acquisition Node types Relation types No. of nodes No.
Dow Jones Adverse Media Entity Dec 2016 Firm Location, Homepage 132,127
Dow Jones State-Owned Companies Dec 2016 State-owned firms VIP, Employee, Owner 280,995
Dow Jones Watchlist Dec 2016  VIPs, specially interested person Social relations 1,826,273
Capital IQ Company Screening Report Dec 2016 Firms Buyer-seller, borrower etc 505,789
FactSet Dec 2015 Firm, goods, industry ~ Parent-child firm, Issue Stock 613,422
FactShip Jan 2017 Firm, goods, invoice etc Overseas trade etc 16,137,550 3
Reuters Ownership Dec 2016 Owners, stocks Issue, own 1,560,544 12
Panama papers Jan 2017 Entities, officers Shareholder of, director of 888,630
DBpedia Apr 2016 Various Various 35,006,127 24
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Rank Relation ~ Number

- 25
1 located_in 2,723,162
2 customer 717,019

sunplier 713.434

15 domain 131,153
16 distributor 116,262
17 subsidiary 107,119
18 parent-company 107,117
19 associated-person 100,699
20 international_shipping 95,050
21 associate 72,685
22 landlord 62,904
23 http://dbpedia.org/ontology/party 55,653
24 employer 47,901
25 employee 47,184
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ESG

Region 2014 2016
Europe 59% 53%
United States 18% 22%
Canada 31% 38%
Australia/New Zealand Asia 17% 51%
Asia 1%
Japan 1% 3%
Global 30% 26%

Source: Data provided by GSIA 2014 and 2016 reports.

GSIA 2014 2016 ESG (Sherwood
and Pollard 2018)

[ ]

OECD. (2017). Responsible business conduct for institutional investors. Key considerations for due
diligence under the OECD Guidelines for Multinational Enterprises. OECD guidlines (2017).
https://mnegui delines.oecd.org/RB C-for-I nstitutional -1 nvestors. pdf

Sherwood, M. W. & Pollard, J. (2018). Responsible Investing An Introduction to Environmental, Social,
and Governance Investments. Routledge. ISBN 9781351361927.

United Nations. (2006). Principles for Responsible Investment. 2006. www.unpri.org. Accessed March 10,
2019.

Zhou, X. and Zafarani, R. (2019). Fake News. Fundamental Theories, Detection Strategies and Challenges.
WSDM 2019. DOI:10.1145/3289600.3291382
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1. Hisano, R., Sornette, D., and Mizuno, T. (2018). Social Blacklist Prediction using a Heterogeneous
Information Network. https://arxiv.org/abs/1811.12166. Submitted.

[ ]

2018 12 4 Predicting Adverse Media Risk using a Heterogeneous Information Network
CIGS
2019 1 22 Predicting News Events using a Heterogeneous Information Network 3rd
ETH Zirich-UTokyo Strategic Partnership Symposium on the United
Nations Sustainable Development Goals and Innovation
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Minimum Circuit Size Problem for OR-AND-MOD Circuits.” 33rd Computational Complexity
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1. Holland, Matthew J. Robust descent using smoothed multiplicative noise. Proceedings of
Machine Learning Research (AISTATS2019, to appear). 2019.

2. Holland, Matthew J. Classification using margin pursuit. Proceedings of Machine Learning

Research (AISTATS2019, to appear). 2019.




Holland, Matthew J. Leveraging Uncertainty to Robustify Deep Learning Algorithms. 28th
Annual Conference of the Japanese Neural Network Society (JNNS2018).

2018.

Holland, Matthew J. Fast robustification of gradient descent using multiplicative noise. 21st
Information-Based Induction Sciences Workshop (IBIS2018). . 2018.
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Application of Convolutional Long Short-Term Memory Neural Networks to Signals
Collected from a Sensor Network for Autonomous Gas Source Localization in Outdoor
Environments. Sensors. 2018, 18(12), 4484, 12 pages.
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Detection in Midair. 17th International Meeting on Chemical Sensors. 2018, pp. 470-471.

2. , Christian Bilgera, ,
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/ . 2019, pp. 31-33.
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Olfaction and Electronic Nose. 2019,

5 ( Haruka Matsukura. Gas Source Localization Using Deep Learning Neural
Network with Gas Sensor Array. IEEE International Conference on Sensors and
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1. Building Damage Detection from Optical Satellite Imagery Using Time-Spatial Convolutional
Neural Network, GPU Technology Conference 2018, March 2018.

2019 1
3. Earthquake Building Damage Detection Using 3D Spatio-Temporal Convolutional Neural
Network and Multi-temporal Satellite Imagery, 2019 Artificial Intelligence for Natural
Disasters Workshop, January 2019.
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locomotion-transportation recognition challenge,” in Proc. of the 6th International Workshop
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1. Shogo Yamashita, Shunichi Suwa, Takashi Miyaki, Jun Rekimoto, “Feasibility Study on
Water Flow Visualization Using Cellulose Particles and Pervasive Display”, The 8th ACM
International Symposium on Pervasive Displays(PerDis 2019), June 12-14, 2019.
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ISBN:; 978-1-4503-6196-5ACM




29

10

31

77

62%

COMINRES-QLP




(States)

ACT-I
[
(201972 )]
Lanczos QLP COMINRES-QLP
COMINRES-QLP COCG 70%
COCG 70% 1
COMINRES-QLP
(@) COCG
QMR-SYM
Method #of iter. | Time(sec.) | Relative error
COCG 10172 1442.06 0.0047
COMINRES-QLP | 6966 1056.49 0.0047




(a) 10 . . ; ’ (b) 2500
10"
£ ol 2000}
= 107" 4
T% 102
S 103 91500
% 10 2 1268 1278
o y [
2 £ 1000}
07:; 107 |
10° —— B#F F3(COCG) P00
“?10 , —— {25 F % (COMINRES-QLP)
10 (3 30600 60600 90600 120‘000 double  mixed DD  DD_doubleMixed double
Number of iterations Preciston
1(a) (b)
[S. Chen et al., ACS Nano, 5 1321 (2011)] He
[J. S. Bunch et al.,, Nano Lett, 8 2458 (2008)]
(LAMMPS)
20%
(1010_1013
/cm?) 102 /cm? (
01%  10% /cm? ( 1%) 2
60MPa 1ns
2(a
( 2(b)
(a) (b)
120 120
100 | = L TN P R OORsel NI I S tse- gy (e !
N 80 '-ﬂ*‘ '."“;,.- N ‘mm S N";Z TR o S -
5 60 IO TS I R Ak 1ok R 5 6o “‘?F R D S ..
E=] ¢ % e - Siddese KN - . = e, AEGRS R -
8 40— p? mn T b I | s T, el
& 20qis €= . .‘_ P LS - & 20 -..er- . gl e —._oca.a
S Y e s e :
0 J ow, . - o .---. v DD &ret s -
-20 T T T T T T 1 -20 » 1
(o] 10 20 30 40 50 60 (; 1 :) 2|0 3I0 4'0 5I0
Position.Y Position.Y
#£2 1 No defect @ 1ns R 2 1% defect @ 1ns
2 (1ns




() (b) 1%

Prof. G. Queisser (Temple Univ., USA)

ACT-I
COMINRES-QLP
2019
PC ACT-I
Prof. J.-L. Bredas (Georgia Tech., USA)
chai
2018 7 2019/4

ACT-




Prof. G. Queisser (Temple Univ., USA)

1. Koki Masui, Masao Ogino, and Lijun Liu. Multiple-precision Iterative Methods for Solving
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