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Nature Communications

Multi-Task Semantic Dependency Parsing with Policy Gradient for Learning Easy-First Strategies,
Proceedings of the 56th Annual Meeting of the Association for Computational Linguistics (ACL2019).
Ryota Kobayashi, Shuhei Kurita, Anno Kurth, Katsunori Kitano, Kenji Mizuseki, Markus Diesmann,

Barry J. Richmond and Shigeru Shinomoto

Reconstructing neuronal circuitry from parallel spike trains,
Nature Communications, Volume 10, Article number: 4468 (2019).
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In this financial year, we planned to study the following topics to establish the visually grounded
paraphrase (VGP) research field:

1) Improve the VGPidentification model based on our study in the ACT-I research phrase.

2) Thetypology for VGP: VGP typology design and annotation, VGP classification model development.
3) Applicationsfor VGP such as visual question answering and grounded textual entailment.

The progress and achievements accordingly are as follows:

1) Improve the VGP identification model: after analyzing the VGP dataset, we found that language and
visual features should be used adaptively for identifying different types of VGPs. Therefore, we
developed a gate model with phrase localization for VGP identification. This work has been published
at ICCV 2019 MDALC Workshop and conditionally accepted by the journal of Neurocomputing.
Furthermore, | presented our work on VGP identification as an invited talk at SNL 2019.

2) Thetypology for VGP: we defined the linguistic typology of VGP from the natural language inference
perspective, which consists of the type of equivalence, entailment, alternation, and independence. We
annotated the V GP dataset based on this typology via crowdsourcing and developed a baseline model
for VGP classification. Currently, we are improving the model and aiming to submit our work to
COLING 2020.

3) Applications for VGP: we focused on the application of visual question answering (VQA). For which,
we developed a strong VQA model with both knowledge and BERT representations. We presented our
VQA model at MIRU 2019, AAAI 2020 and WACYV 2020.

The VGP research field can be categorized as follows: 1) key techniques (visual grounding, language/visual
representation), 2) tasks (identification, classification/typology, generation), 3) applications (image
captioning, VQA, grounded textual entailment), 4) advanced topics (multilingual, social media, video). Our
studies until now only covered a small set of the field including visua grounding, language/visual
representation, VGP identification and classification. In the next financial year, we plan to study the
following topics to further advance the VGP research field.

1) Multilingual visual grounding and VGP: current visual grounding and VGP study is limited to English.
We plan to extend the study of visual grounding and VGP in other languages such as Japanese.

2) VGP generation: we will study a generative model to automatically generate the possible types of
VGPs that can be generated from a given object in an image, which can help understand VGPs from
the visual perspective.

3) Languagel/visua representation refinement by VGP for applications. we will use VGP and its typology
to refine language/visual representation for applications such as VQA and grounded textual entailment.

This project has been conducted together with a previous ACT-1 researcher Mayu Otani, Dr. Noa Garcia
and Associate Professor Yuta Nakashima in Osaka University. | have also been collaborating with Prof.
Mitamurain CMU in the manner of a capstone project. In addition, two internship and three RA studentsin
Osaka University have been working on the project under my supervision.
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1. Shogo Yamashita, Jun Rekimoto et al.””Fluid-Measurement Technology using Flow
Birefringence of Nanocellulose““, SIGGRAPH 2019, Poster.

2. Shogo Yamashita, Jun Rekimoto et al.““Feasibility Study on Water Flow Visualization
Using Cellulose Particles and Pervasive Display®”, The 8th ACM International Symposium
on Pervasive Displays (PerDis 2019), Full Paper.

3. Shogo Yamashita,Jun Rekimoto et al. ““Water Flow Measurement for Swimmers using
Artificial Food-grade Roe as Tracer Particles””, The 5th International ACM In
Cooperation HCI and UX Conference(CHIuXiD 2019), Full Paper.
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