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Strategic International Collaborative Research Program (SICORP)
Japanese (JST) — US (NSF) Joint Research
” Big Data and Disaster Research” (BDD)
Call for Proposals to be submitted by September 10, 2014

Synopsis of Program

The Japan Science and Technology Agency (JST) and the US National Science
Foundation (NSF) are embarking upon a collaborative research program to
address compelling research challenges that arise from leveraging Big Data

approaches to transform, at both human and societal scales, disaster management.

Several recent reports have documented how transformative improvements in
disaster management will require systems approaches to analyze large, noisy, and
heterogeneous data and facilitate timely decision making in the face of shifting
demands.

(Computing for Disasters, https://www.cra.org/ccc/files/docs/init/computingfo

rdisasters.pdf; Big Data and Disaster Management, https://grait-dm.gatech.ed
u/wp-content/uploads/2014/03/BigDataAndDisaster-v34.pdf).

Specifically, disaster events and responses result in non-linear behaviors, and
there exist large and unique interdependences among variables, multiple
concurrent temporal and spatial scales, and few single optimal solutions. The
resultant complexity causes algorithmic and data complexity, as well as challenges
that arise in modeling chaotic systems. Other sources of complexity include the
need for maintaining data security and privacy, as well as the resilience of the
underlying computing and communications infrastructure during and following a

disaster event.

At the same time, rapid advances in technology are enabling new opportunities for
addressing disaster management. For example, new computer systems and
networks - namely smartphones, tablets, and other types of edge devices;
embedded and hybrid systems spanning automobiles, aircraft, chemical processing
plants, and electrical power grids, etc.; sensor networks; and next-generation
networking technologies spanning wireless, mobile, and cellular networks - are
giving rise to potentially powerful data streams requiring novel analytics

capabilities to facilitate timely and effective actions, as well as open questions
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about the resilience of these systems in the face of disasters.

This joint JST/NSF solicitation aims to address two specific challenges in the
context of leveraging technological advances and using Big Data approaches to

support effective disaster management:

1. Capturing and processing the data associated with disasters to advance
capabilities for disaster modeling as well as situational analysis and response

modeling; and

2. Improving the resilience and responsiveness of emerging computer systems
and networks to facilitate the real-time data sensing, visualization, analysis,
experimentation and prediction that is critical for time-sensitive decision

making.

This JST solicitation parallels an equivalent NSF solicitation. Proposals submitted under
this solicitation must describe joint research with US counterparts who are requesting
funding separately under the NSF solicitation.

I. General Description

I-1. New Scheme for Joint Funding of Japanese-US Research Cooperation

Based on the AGREEMENT, JST and NSF have agreed to establish a new scheme for
joint funding of Japanese-US joint research projects. Following consultations between
JST and NSF, “Big Data and Disaster Research” has been selected as the field of

research in which the joint funding scheme will be applied.

[-2. Aim of the Program and Research Field

1-2-1 Introduction

The US NSF's Division of Computer and Network Systems (CNS) and the Japan
Science and Technology Agency (JST) have a history of collaboration that extends back
several years under the umbrella of the RAPID program in NSF and the J-RAPID

program in Japan. In 2011, the two agencies funded a set of projects in the area of



automating emergency data management to support disaster recovery. These projects

helped establish new collaborations among researchers from both countries.

In May 2013, Japanese and US principal investigators gathered in Washington, DC, to
examine and prioritize collaborative research opportunities in Big Data and Disaster
Research (see https://grait-dm.gatech.edu/nsf-jst-workshop-may-23-24-2013/). JST and
NSF are now establishing a Japan-US joint research program in Big Data and Disaster
Research (BDD).

[-2-2 Program Description

Disaster events and responses are complex — indeed, chaotic — systems. The
behaviors are not linear, are not easily decomposed into separate processes, and
span multiple concurrent temporal and spatial scales. This complexity results in
algorithmic and data complexity, and it also makes modeling very challenging.

Other sources of complexity include the need for maintaining data security and
privacy, as well as the resilience of the underlying computing and communications

infrastructure.

At the same time, rapid advances in technology are enabling new opportunities for
addressing disaster management. For example, new computer systems and
networks - namely smartphones, tablets, and other types of edge devices;
embedded and hybrid systems spanning automobiles, aircraft, chemical processing
plants, and electrical power grids, etc.; sensor networks; and next-generation
networking technologies spanning wireless, mobile, and cellular networks - are
giving rise to potentially powerful data streams, as well as open questions about

the resilience of these systems.

In this context, proposals are solicited for joint Japan-US foundational and
transformative research consistent with the theme of Big Data and Disaster (BDD)
Research in the two areas specified below. Importantly, given the nature of the
BDD space, a proposal responsive to this solicitation may span both areas.

1. Capturing and Processing the Data Associated with Disasters

Data associated with disasters are heterogeneous; come from myriad sources,
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including smartphones, tablets, and other types of edge devices, sensor networks,
and embedded and hybrid systems; arrive with varying volumes and velocities;
carry wide ranges of confidence due to inherent accuracy, reliability, security, and
privacy issues; and exhibit different priorities for different phases of a given
disaster. This data milieu and associated complexity raise the need for novel
approaches to enable collection, integration, storage, and usage of many different
kinds of disaster data, and at the same time, improve the trust in, and reliability of,
the data.

Consider, for example, the ability to precisely assess the damage resulting from a disaster
across a large geographic area. This task requires several types of domain-specific,
real-time sensor maps at multiple time points, together with historical sensor maps for
baseline and comparison purposes. One is confronted with a large, heterogeneous data set
spanning multiple spatial and temporal scales and with varying levels of confidence that

must be efficiently integrated and analyzed to refine damage predictions.

Under this theme, we seek joint Japan-US projects that explore the design of novel
approaches for capturing, integrating and storing the data associated with
disasters that (a) advance capabilities for disaster modeling (to learn more about
how similar disasters may be understood or predicted) and/or (b) improve
situational analysis and response modeling (to help facilitate the flow of

information in real time to decision makers working in the midst of a disaster).

2. Improving the Resilience and Responsiveness of Emerging Computer
Systems and Networks

To facilitate the real-time data sensing, visualization, analysis, and prediction that
is critical for time-sensitive decision making, the resilience and responsiveness of
emerging computer systems and networks in the midst of a disaster zone must be

improved.

It is important to ensure that data analysis is highly dependable despite failures of various
computing, communications, and information processing units immediately following a
disaster. Given the distributed nature of such computational capabilities, it can be
difficult to identify which units have failed and to quickly determine how best to address
such failures. For example, if roadway sensors and cell towers are disrupted by a disaster,

are there alternative means for detecting this disruption, and are there other data that one



can use to communicate traffic flow data for decision making purposes?

Research is thus needed on disaster-proof dependable online system health monitoring
tools to enable the rapid identification of faulty components and the activation of
redundant standby units to ensure correct and timely completion of the analyses. In
addition, to achieve effective disaster management, the underlying computing and
communications infrastructure must support significantly time-constrained
communication demands, distributed and heterogeneous data, and a wide variety of
information sharing needs while maintaining high levels of security and privacy. The
inherent difficulty of predicting disasters, along with the cost of the redundancy needed to
cover all possible disaster scenarios, may lead to temporary solutions that may be easily
deployed when needed. Indeed, effective disaster mitigation may require tradeoffs

between short-term fixes and comprehensive long-term solutions.

Therefore, under this theme, we seek joint Japan-US projects that explore key
aspects of novel networking and information technology supporting the resilient
and timely data capture, communication, and integration in the face of

infrastructure disruption due to both natural and man-made disasters.

Projects are expected to involve at least one Japanese and one US principal
investigator in a single coordinated research project, and each partner should
bring specific expertise to the project. Proposals that do not include a Japan-US
collaboration will be returned without review.

Moreover, projects involving collaborations between computer scientists,
including data scientists, and experts in disaster preparedness and response are

encouraged.

1-3. Definition of terms

Terms in this document are defined as follows,

e Joint research project: a project which is composed of one Japanese research team
and one US research team.

e Team: Japanese or US research team which can be composed of several research
groups.

e Team leader: researcher who will act as the leader (principal investigator) of the

research team of Japan/US.



e Group: Japanese or US research group which constitutes the above team.

e Group leader: researcher who will act as the leader of the above group.

Team leaders can compose a team with as many groups as necessary, but having

multiple groups is NOT mandatory. A team comprising a single group is acceptable.

I-4. Prospective Applicants

JST and NSF invite Japanese and US researchers to submit proposals for joint research
projects in the research areas described above. All applicants must fulfill respective
national eligibility rules for research grant application. An important criterion of the
proposed joint research is that it should have a goal that cannot be achieved

independently by either side of the joint research project.

I-5. Financial Support

JST and NSF plan to support joint research projects including necessary activities and
expenses, as described below.

JST will support the expenses of Japanese Teams, and NSF will support the expenses of
US Teams.

It is envisioned to fund a total number of up to 4-6 joint research projects from this call.

I1. Support by JST (for Japanese applicants only)

1I-1. Budget for the Joint Research Project

The budget of a project may differ in each year, depending on the content of activities,

but the total budget for the Japanese Team over the full project period should not in

principle exceed 23.000 thousand Yen as direct cost (the overhead cost of 30% of direct

cost is added separately).

Due to budget limitations of this program, the amount of funding provided may be
adjusted in each fiscal year, based on that year’s research plan and in consultation with

the Program Officer.



Funding provided within this call is intended to support a complete joint research
project, including the following expenses:

e (Costs of goods

e Travel costs

e Personnel costs and honoraria

e Other costs necessary for the implementation of the joint research project (including

overheads)

All budget items must conform to the national rules relevant for each applicant.

1I-2. Joint Research Period

The joint research period shall be approximately 3 years in total, from the start date of

the project until March 31, 2018 (the end of the Japanese fiscal year).

11I-3. Details of Support

This program is designed to support all the necessary expenses for implementation of

the proposed joint research plan between Japanese and US research teams.

1I-3.1 Contract between the Japanese Team and JST

Support will be implemented according to a contract for commissioned research entered
into between JST and the university or public research institute, etc. (hereinafter
referred to as the “institution”) to which the Japanese Team leader or group leaders are
affiliated.

Since the contract is concluded on condition that all administrative procedures related to
this project are handled within the institution, the team leader and the group leaders of
the Japanese research team should consult with the relevant department in charge at
his/her institution.

The contract between the Japanese institution and JST stipulates that Article 19 of the
Industrial Technology Enhancement Act be applied in the case of patents or other
intellectual property rights generated as a result of this project, and that these can be the

property of the institution with which a researcher is affiliated.

11-3.2 Contract between Teams




A contract among those carrying out a joint research project is essential for the
appropriate implementation of actual research activities. For proposals selected in this
call, such a contract should be concluded between the Japanese and US institutions

involved. It is strongly advised that appropriate discussion of the issues concerning

intellectual property rights takes place between involved researchers and/or research
institutions, in order to ensure good collaboration. If an agreement is already concluded,

it should be reported in the application.

I11. Application Procedure

(For Japanese applicants)
Application forms for full proposals have to be submitted to JST by 5p.m. 10 September
2014, via the online application system ( https://www.e-rad.go.jp/index.html ).

(For US applicants).
US principle investigators planning to submit a proposal should directly consult with
the contact person at NSF. (see https://www.nsf.gov/pubs/2014/nsf14575/nsf14575.htm)

Notification of an alteration on August 20, 2014:

Japanese applicants should fill in the new form “JST supplemental application form”.
Moreover, Japanese applicants are required to obtain the written applications which
their US colleagues will have submitted to NSF and submit those to JST.

IV. Evaluation Procedure

IV-1. Evaluation Procedure

The evaluation process will not involve joint peer review. JST and NSF will
independently select committees of experts to evaluate the proposals. The agencies will
independently evaluate and rank proposals according to their respective review
processes. Based on the results of these separate evaluations, JST and NSF will make a

common decision regarding funding of selected proposals.

IV-2. Evaluation Criteria
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The following general evaluation criteria will be applied to each proposal in JST’s

review process:

1) Conformity with Program Aims and Designated Research Fields
The proposed activity shall conform to the aims of the program and the research
fields that the program designates. In addition, the proposed activities shall be
supported by the applicants’ institutions utilizing their available resources.

2) Capability of Research Leaders (on both sides)
The research leaders shall have the insight or experience necessary for pursuing the
activity as well as the ability to manage the cooperation and to reach the project

goals during this program’s period of support.

3) Appropriateness of the Research Plan
The research plan shall incorporate an appropriate system for implementing the
activity and be realistic in relation to the project budget.
4) Effect of the Activities
The proposed activities should be expected to achieve the following, through the
cooperation with researchers in the counterpart country:
- Opening up of a new field or new advances in science and technology through the
creation of new scientific knowledge in an existing research field.
- A strong impact on science and technology to achieve steady growth and
sustainability.
- A goal that cannot be achieved independently by either side of the joint research
project.
- Nurturing of researchers able to play a central role in future research exchange
with the counterpart country.
- Sustained development of research exchange with the counterpart country initiated
by this activity.

5) Activities of Collaboration
The proposed joint research plan should incorporate several collaborative activities,
such as exchange of researchers, joint discussion meetings or workshops to ensure that

significant synergistic effects can be produced in the collaboration.



IV-3. Announcement of Decision

The final decision regarding supported projects will be notified to the applicants
around the end of December, 2014

V. Responsibilities of Research Leaders after Proposals are Approved

After a proposal has been approved, research team leaders and their affiliated
institutions shall observe the following when carrying out the joint research and

utilizing research funding.

V-1. Annual Progress Report (Only for the Japanese Team Leader)

At the end of each fiscal year, the Team leader shall promptly submit a progress report
on the status of research, and the institutions with which each Group leader is affiliated

shall promptly submit a financial report on incurred expenses.

V-2. Final Report
After completion of the period of the Joint Research Project, the Japanese team leaders

shall promptly submit to JST a final report on the research activities in addition to a
financial report. The report on research activities shall include a general summary
compiled jointly by both the Japanese and the US research groups, which US
researchers are requested to submit to NSF.

If papers describing results of the Joint Research Project are presented to academic

journals, societies, etc., please attach copies of such papers to the final report.

V-3. Additional Instructions for Japanese Applicants

Japanese research team leaders and their affiliated institutions shall observe the
attached additional Japanese instructions when carrying out the joint research and

utilizing research funding.

10



Japanese applicants should contact the following for further information:

Yasuhiko ISHIKAWA, Hideo NAKAJIMA
Department of International Affairs

Japan Science and Technology Agency

Tel. +81(0)3-5214-7375 Fax +81(0)3-5214-7379
jointus@jst.go.jp

11
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US applicants should contact the following for further information:

General inquiries regarding this program should be made to:
Min Song, Program Director, 1175, telephone: (703) 292-8950,
email: msong@nsf.gov

For questions related to the use of FastLane, contact:
FastLane Help Desk, telephone: 1-800-673-6188; e-mail: fastlane@nsf.gov.

For questions relating to Grants.gov contact:

Grants.gov Contact Center: If the Authorized Organizational Representatives
(AOR) has not received a confirmation message from Grants.gov within 48 hours
of submission of application, please contact via telephone: 1-800-518-4726;

e-mail: support(@grants.gov.

12
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JST Supplemental Application Form (Updated on 20" August 2014)

Strategic International Collaborative Research Program (SICORP)
Japan (JST) — US (NSF) Joint Research

” Big Data and Disaster Research”

Title of Joint Research Project

Japanese Research Team Leader

Name (F)

)

Organization

Division/Department

Title

Address

Tel

Fax

E-Mail

US Research Team Leader

Name (F)

)

Organization

Division/Department

Title

Budget plan of Japanese Team (JP Yen)

FY2014 FY2015

FY2016 FY2017

Total (item)

Costs of goods

Travel costs

Personnel costs

and honoraria

Other costs

Overheads

Total (FY)
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