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1. Project title :

Strategic International Collaborative Research Program (SICORP)
Japan—EU Joint Research Program
Executive Summary of Final Report

Emergency Response (FASTER) |
2. Research period : May 2019 ~ March 2023
3. Main participants :

[ First responder Advanced technologies for Safe and efficienT

Japan-side
Name Title Affiliation Role in the
research
project
Pl Yuri Adrian Professor Kwansei Gakuin Project
Tijerino University research
leader
Co-PI Yasushi Invited Intelligent Project
Miyazaki Researcher | Blockchain coordinator
Innovation
Research Center
Co-PI Kenichi Tanaka | Invited Hyogo Bosaishi Project
Researcher | Society advisor and
researcher
Collaborator | Heejin Yoon Graduate Kwansei Gakuin Student
Student University researcher
Collaborator | Zhexiong Graduate Kwansei Gakuin Student
Zhang Student University researcher
Collaborator | Carlos Tovar Collaborator | Intelligent Researcher/
Blockchain Developer
Innovation

Research Center

“Intelligent Systems
and Social Software
(183) for Security,
Enterprises,
Transport,
Infrastructure”, Italy

Total number of participants throughout the research period: 10
Partner-side
Name Title Affiliation Role in the
research
project
Pl Petros Daras Professor Centre for Research | Pl
and Technology
Hellas (CERTH),
Senior Researcher
and Chair of the
Visual Computing
Lab, Greece
Co-PI Gabriele Head of ENGINEERING Technical
Giunta Unit Ingegneria Management
Informatica
S.p.A.(ENG),




Co-PI Maureen Senior Crisisplan (CPLAN), | Project
Weller project Netherlands management
manager
Collaborator | Fabio Founder Kpeople Research Project
Perossini and Foundation management
Director
Collaborator | Anastasios Researcher | Centre for Research | Project
(Tassos) and Technology Coordinator
Dimou Hellas/Information
Technologies
Institute
Collaborator | Dimitris Kogias | Adjunct University of West Researcher
Lecturer / Attica
Senior
Researcher
Total number of participants throughout the research period: 62

4. Summary of the international joint research

The Japanese-EU FASTER project team conducted international collaborative research
between Japanese and European partners to develop advanced technologies that increase
first responders' situational awareness, safety, security, and efficiency during natural and
man-made disasters. The Japanese team developed a distributed-ledger technology,
Alngle, which provides secure communications between rescue workers and loT devices
used in rescue operations during major disaster response. The European team developed
other technologies such as Al-based 2D/3D scene mapping using drones, smartwatches,
unmanned terrestrial vehicles (UTVs), canine wearables, smart textiles, collaborative
augmented reality, SNS analysis tools, and common operational picture (COP) software.
Since the European team developed technologies that needed a secure and trustable
means of communication, which Alngle provided, this international collaboration was crucial
in enabling rapid, safe, and efficient emergency response to disasters through the FASTER
project.

Alngle is a distributed trust framework that provides multi-layered security features such as
encryption, ensuring data privacy, and data anonymization for real-time, mission-critical
data communication. Alngle's security features reduce the risk of information leakage and
tampering during rescue operations and ensure a reliable communication environment.
The deployment of Alngle ensured secure and reliable communication between first
responders and the |oT devices and applications developed by the European partners for
use during major disaster first-response operations. Alngle's deployment enabled the rapid
and secure sharing of information needed for precise on-site decision-making, thereby
improving the efficiency of first-responder operations during disaster response.

The overall results of the FASTER project's Japan-EU collaboration positively impacted the
work of researchers and subject-matter experts who collaborated throughout the project. To
this end, the design, implementation, de sign, implementation, deployment, and evaluation
of the innovative FASTER technologies enhanced first responders' situational awareness in
a secure and trustable communication framework for disaster management and emergency
response.

In addition, the FASTER project successfully contributed to sustainable development goals
SDG9, and SDG11 while improving the safety and efficiency of first-response operations.
The results are essential to first responders, emergency management, and decision-
making stakeholders at the onset of major disasters.



5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research

The FASTER project is an international collaborative research initiative that has made
significant advances in developing advanced technologies for disaster management and
emergency response. Particular emphasis is placed on improving the safety and efficiency
of first responders through enhanced situational awareness. The expertise of the
Japanese, with the collaboration of European partners, contributed significantly to the
creation of a state-of-the-art distributed-ledger technology, Alngle, to support secure and
trustable communication between advanced devices and applications. Along with the
efforts of the Japanese team, the European partners are making notable progress in
various areas that are revolutionizing the landscape of first-response actions in the event of
catastrophes.

A critical contribution from the European partners was the development of drone Al 2D/3D
mapping technology. This technology allows drones to generate detailed and accurate
maps of disaster-stricken areas, providing critical information for rescue operations. The
European partners are also pioneering AR goggles for heads-up displays, providing first
responders with real-time information overlays to improve situational awareness and
decision-making capabilities in dynamic and challenging environments.

Another groundbreaking innovation from our European partners was the development of
unmanned terrestrial vehicles (UTVS) in disaster response. These UTVs have advanced
sensors and autonomous capabilities to navigate hazardous terrain and assist first
responders with critical tasks. In addition, the European partners leverage the power of
gesture recognition technology, explicitly enabling UAV operation via hand gestures,
making it easier for first responders to control their UAVs. This intuitive control system
facilitated rapid deployment and efficient navigation of drones in disaster scenarios.

The European partners also developed wearable technologies and smartwatch gesture
recognition for communication under extreme conditions. This technology allows first
responders to seamlessly communicate and coordinate in high-stress situations, improving
their task performance. Our European partners also developed a canine wearable suit
equipped with cameras and sensors, enabling search and rescue dogs with real-time video
feed and other sensorial capabilities. This innovation provides valuable insight from the
search dog's perspective, improving the search operation's efficiency and accuracy.
Additionally, our European partners harnessed the power of social media data for disaster
information through social network mining. They analyzed social media posts to extract
relevant, real-time information on disaster situations to assist first responders in their
decision-making process and resource allocation.

Through the joint efforts between these Japanese and European teams, the FASTER
project has produced an impressive array of innovative technologies that address the
critical needs of first responders during a major disaster. With their combined expertise and
dedication, the project has resulted in transformative solutions that enhance safety,
efficiency, and effectiveness of emergency first response actions.

5-2 Synergistic effects of the joint research

Under the Horizon 2020 European Commission Initiative and the SICORP Initiative of the
Japan Science and Technology Agency, the FASTER project is expected to generate
essential spillover effects through continued international collaborations.

Looking ahead, all FASTER recognize that it is vital to continue and expand international
collaboration. Further development and refinement of technologies and methodologies will
be essential to ensure their practical implementation in various disaster management
settings. Cross-disciplinary and cross-regional cooperation will be promoted to address the
multifaceted challenges of disaster management effectively. In addition, sustained efforts
will be needed to disseminate research findings widely, influence policy decisions, and
support the development of skilled professionals in this field to make the most of
international collaborations. Through these sustained efforts, the FASTER project and its



collaborative partners aim to realize a sustainable society and global security in which
effective disaster management and emergency response are top priorities.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The FASTER project will continue to promote dissemination of FASTER results and further
develop the technologies to support first responders through joint collaboration in future
research projects. The Japanese team will continue improving and optimizing Alngle,
enhancing the reliability and security of first responder communications. The European
partners will also continue to improve and integrate the various technologies they have
developed to provide further convenience and efficiency. Both teams will continue
searching for commercial opportunities to disseminate FASTER results for use in real-world
scenarios and will continue for look for opportunities for further joint research and
commercial projects.

The results of the FASTER project will also significantly contribute to the education and
training of the next generation of researchers and professionals. The techniques and
methods developed by the project may be adopted as part of new educational programs
and training scenarios.

In addition, the FASTER project team members will continue maintain a strong partnership
between disaster management and emergency response practitioners and policymakers.
The project team members will work closely with these stakeholders to apply its research
findings to the field and to translate the latest research and development findings into real
emergency response settings.

Finally, the FASTER project will pursue partnerships with the global disaster management
and emergency response community to ensure that its innovative solutions are used in a
broader geographic area. This will enable first responders globally to utilize these advanced
technologies for disaster response.
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2020 | 2020/10/07 | Paulo (Technical | Online 60 Technical
Chaves Management | meeting
. Partners only
Committee)
T™MC Meeting for
2020 | 2020/11/04 | Gabriele | (Technical | Online 60 Technical
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2021 2021/02/16 : 23 and
Weller Partners meeting
discussion KGU/IBIRC
general
explanation
. R . Finnish Pilot
Fabio Kajaani Pilot | Online .
2021 2021/03/10 Perossini (Finland) meeting 60 onlme' .
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2021 | 2021/03/31 |Anas@sos | popary Online 68 and tools
Dimou . meeting description.
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2021 2021/04/12 Luis Vital Flnnl'sh' Pilot Onlln_e 60 reports
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D11.7
. . Integration
2021 | 202007001 | F2%0 - |weiical | O0ne 50 activities and
9 Japan Pilot
activities
. . D11.7 Japan
2021 | 2021/07/15 Eae?('gsim WP11 Call S}g‘;‘g 50 pilot and
9 FasterWP10
Portugal
Luis Vital workshop Online Workshop
2021 2021/05/27 Alexandre | dedicated meeting 40 and minipilot
call
Yuri CERTH Online Iﬁghrn;;iln
2021 | 2021/05/27 | L Alngle \ 7 9
Tijerino . meeting details for
Certification .
Japan’s pilot
Technical
2021 2021/05/20 Y_L_m_ COR Alngle Onlln_e 7 mtegratlon
Tijerino Certification | meeting details for
Japan’s pilot
Technical
Yuri CS Alngle Online integration
2021 2021/04/23 Tijerino Certification | meeting ! details for
Japan’s pilot
Yuri UniwA Online I\?ghpelt;iln
2021 | 2021/04/29 | 1M Alngle \ 7 9
Tijerino . meeting details for
Certification .
Japan’s pilot
Status Work .
. Technical
Yuri Review for Online integration
2021 | 2021/06/02 | 1. Integration \ 20 9
Tijerino meeting details for
(Japanese Japan’s pilot
Pilot) pansp
Paulo WP9 Online \rﬁwvgjin and
2021 | 2021/07/01 integration \ 40 ; 9
Chaves meeting integration
Call .
technical call
WP10 call
Maureen Online for pilots
2021 2021/05/11 WP10 Call . 40 status review
Weller meeting

and
integration




Maureen

Online

WP10 call
for pilots

2021 2021/05/21 Weller WP10 Call meeting 40 Ztnaéus review
integration
WP10 call
Maureen Online for pilots
2021 2021/06/10 WP10 Call : 40 status review
Weller meeting and
integration
WP10 call
Maureen Online for pilots .
2021 2021/06/23 Weller WP10 Call meeting 40 Ztna(;us review
integration
WP10 call
Maureen Online for pilots
2021 2021/07/15 WP10 Call . 40 status review
Weller meeting and
integration
Technical
. CERTH COP . . .
2021 | 2021/07/12 | YU Alngle Online 7 integration
Tijerino . meeting details for
Certification .
Japan’s pilot
Japan pilot
. 1st Japan . e
2021 | 2021/05/05 | YU Pilot Follow | O"ine 40 description,
Tijerino U meeting status,
P requests
WP10 call
Maureen Online for pilot's
2021 2021/05/28 WP10 Call . 40 status review
Weller meeting and
integration
Integration
. Alngle .
2021 | 2021/07/15 | YU Integration | OMine 15 feedback
Tijerino . meeting and
meeting L
coordination
Prellr_nlnary Coordination
Yuri Meeting with Online and
2021 2021/07/09 Tieri the Japan ) 7 .
ijerino meeting preliminary
Rescue : ;
L information
Association
First
2021 | 2021/07/19 | YU rehearsal Online 20 Rehearsal
Tijerino Japan Pilot meeting
integration
Second
2021 | 2021/07/22 | YU rehearsal | Online 20 Rehearsal
Tijerino Japan Pilot meeting
integration
2021 2021/07/26 Y_grl_ Japan Pilot Onllne_ 60 Japan Pilot
Tijerino central day streaming central day




Fabio

Online

WP11 call
for pilots

2021 2021/07/20 Perossini WP11 Call meeting 40 Ztna(;us review
integration
WP11 call
) . for pilots
2021 | 2021/08/21 | AP0 T \wpi1can | Online 40 status review
Perossini meeting and
integration
Gabriele General Online WP leaders
2021 2021/09/10 Giunta Assembly streaming 60 conference
WP9
WP9 . .
2021 | 2021/00/06 | Faulo integration | Oniine. 40 meeting and
Chaves streaming integration
Call ;
technical call
. . New strategy
2021 | 2021/09/30 | Fabio | FASTER Online. 60 for 2021
Perossini | task force streaming =
activites
Every team
introduced
itself.
Anastasios FASTER 7th Online \;\:]%rlics)glgp
2021 2021/09/20 . Plenary ) 68 T
Dimou Meetin meeting description.
g Described
each WP
(WP1 to
WP11)
2021 | 2021/09/22 | FAPI0 b1 cqn | Online 50 WP11
Perossini meeting
2021 | 202111/05 | FaPI0 \\up11can | Online 50 WP11
Perossini meeting
2021 | 202112007 | F@PI0 | \yp11can | Online 50 WP11
Perossini meeting
WP10 call
Maureen Online for pilots
2021 2021/10/28 WP10 Call . 40 status review
Weller meeting and
integration
WP10 call
Maureen Online for pilots
2021 2021/11/10 WP10 Call . 40 status review
Weller meeting and
integration
WP10 call
Maureen Online for pilots
2021 2021/11/12 WP10 Call . 40 status review
Weller meeting

and
integration




Maureen

Online

WP10 call
for pilots

2021 2021/11/18 Weller WP10 Call meeting 40 Ztnaéus review
integration
WP10 call
Maureen Online for pilots
2021 2021/12/07 WP10 Call . 40 status review
Weller meeting and
integration
WP10 call
Maureen Online for pilots .
2021 2021/12/21 Weller WP10 Call meeting 40 Ztna(;us review
integration
2022 | 2022/01/13 | YU wp1ical | Online 4 WP11
Tijerino meeting
Coordination
meeting with
vuri FASTER Online FASTER
2022 2022/01/21 o Japanese . 11 team
Tijerino . meeting .
Symposium regarding
Japanese
symposium
Coordination
meeting
Javier VUB-KGU Online regarding
2022 2022/01/25 Exchange : 8 KGU
Lopez . meeting .
meeting Colaboration
with VUB
paper
2022 | 2022/02/03 | Maureen | \yp1q g | Online 50 WP11
Weller meeting
Coordination
meeting with
vuri Joint CERIS Online FASTER
2022 2022/02/10 o - Japan . 8 team
Tijerino . meeting .
Symposium regarding
Japanese
symposium
. Turin Pilot & .
2022 2022/02/10 Al_ﬁastasms General Onllne_ 60 WP leaders
Dimou streaming conference
Assembly
Coordination
meeting with
vuri Joint CERIS Online FASTER
2022 2022/02/15 o - Japan . 11 team
Tijerino . meeting .
Symposium regarding
Japanese
symposium
2022 2022/03/18 Ana FlnaI_Pllot Onlln_e 50 Mad_rld Pilot
Cintora Meeting meeting details




2022 | 202200324 | F8PO \ypygcan | Online 50 WP11 status
Perossini meeting
2022 2022/03/21 Y_L_m_ EU Japa_m Onlln_e 20 Japan _
Tijerino Symposium meeting Symposium
2022 | 2022103722 | YU EUJapan | Online 20 Japan
Tijerino Symposium meeting Symposium
Yuri EU Japan Online Japan
2022 2022/03/23 Tijerino Symposium | meeting 20 Symposium
2022 | 2022/03/24 | YU EU Japan | Online o0 | Japan
Tijerino Symposium meeting Symposium
Yuri EU Japan Online Japan
2022 2022/03/25 Tijerino Symposium meeting 20 Symposium
Madrid Pilot . I
Ana . Online Madrid Pilot
2022 2022/03/28 Cintora (Spam_) . meeting 60 details
Coordination
Madrid Pilot . I
Ana . Online Madrid Pilot
2022 2022/03/30 Cintora (Spam_) . meeting 60 details
Coordination
. I . Madrid Pilot
2022 | 2022/04/06 | 2P0 | Madrid Pilot | Madrid, 63 | Feedback
Perossini (Spain) Spain and GA

4. WFERMOFERE (FERERK)

20194E5 H 27T H : F v /A 73— 47 (XU ¥)
201910 H1H :2nd X —FT 47 (A ZV7T)
202042 16 H : 3rd S —F 1 7 (A~3A V)
202244 A 4 H : Final Pilot and GA (A1 V)

5. FRFEFHHRE

WF e MR R 2 0 1

6. %K - FHHESE

- PR SRR 2021457 A 27 HEATI 25 B [EHREEIR R S8R |

T LrEYay [Ty vy F 77 R] TREROPIIRGZ 220 BB 0 Hr
B OHAMTTHEBR  (https://youtu.be/glqZ2dICqGY)

7. Z O
[FRMFT Y U —FEH]

2020 =8 A IBIRC (Intelligent Blockchain+Innovation

Research Center), Website Open. https://blockinnovation.center/
20214511 A4 H VA= A7H7 2021 (A T4 B
N0.04-B13 [HEKOFFAHTZH L FEEFIEICOWTRITR L L9 1 ] 128
https://lwww.jst.go.jp/sis/scienceagora/2021/session/04-b13.html

2022 4E3 1 21 H~25 H [EHEEY AR Y v A [EU-Japan Symposium on
Advanced Technologies for First responders] % £f (4> 7 A BifE)
https://www.faster-project.eu/japansym/




o 2022410 A 22 H~23 H PBEkHEERR KRS 2022 (19 SWZ <720 2022) (12
TEAMNER O 10T Hifli 2 V7= 58ER b Mg (R ) https://bosai-
kokutai.jp/2022/0-30

[A—T P A = 2T h D ELD fL7]
- f¥E Y 7 & TAingle] : GitHub - T/ABH
(URL:https://github.com/AlngleLab/aingle/wiki)



