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ITU-D Question3/1 workshop on “Telecommunications/ICTs resilience for 

disaster management utilizing emerging technologies and services 

including AI”
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Part of this work was supported by Council for Science, Technology and Innovation(CSTI), Crossministerial Strategic Innovation 

Promotion Program (SIP), ”Development of a Resilient Smart Network System against Natural Disasters” Grant Number 

JPJ012289 (Funding agency:NIED).



Natural Disasters Impact Lives Worldwide
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In 2025, 

358 large-scale 

natural disasters 

occurred

worldwide*.

They resulted in 

16,607 deaths, 

110.2 million 

people affected, 

US$169.7 billion in 

economic damage.

*2025 Disasters in numbers, 

https://files.emdat.be/reports/2025_EMDAT_report.pdf



Communication Challenges During Disasters
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➢ First responders—including police, fire departments, 

Self-Defense Forces, and medical teams—work to 

assess damage, search for and rescue victims, and 

restore essential services.

➢ Their activities depend on timely and accurate 

information, such as the extent of damage, missing-

person lists, and the activities of other response 

teams.

➢ Disaster survivors also need to communicate with 

others and access critical information to stay safe.

➢ However, disruptions to communication networks can 

severely hinder these activities.

➢ There is an urgent need for reliable local 

communication and information-sharing systems that 

can operate even when conventional networks are 

unavailable.



X-FACE as a local ICT Platform
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We have proposed and developed a portable local ICT Platform called X-FACE 

(eXtensible Front-line Augmented Communications Exchanger)

X-FACE consists of a small server, a Wi-Fi access point, and a battery, all integrated 

into a portable case.

It provides local communication and information-sharing functions for people in the 

disaster affected area.

Server

People in an evacuation center /

Public servants in disaster affected area

SNS-like 

application

Users use 

Smartphone 

to access to 

the services.

Access over 

Wi-Fi

Wi-Fi AP



X-FACE functions for local communications
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Semi-automatic 

collection of disaster 

information through 

cameras and speech 

recognition.

Recognize objects in a 

collected camera image and 

make matching with the 

objects and their related 

information acquired from 

outer systems.

Display superimposed image of 

the disaster site with external 

information (disaster damage 

information) to utilize for on-site 

decision making, such as 

identifying the location of route 

opening.

Automatic analysisHands free acquisition Intelligent sharing

Front line

System Collaboration
X-FACE Other systems

Internet

Smartphone(staff)

Tablet 

(Leader)

FLOSコアX-FACE Core

Resident is alive and stay at 

a evacuation shelter

Category：Detached house

Number of persons: 4

Search status: Done (Fire, 

5/18 09:36)

Screen image

X-FACE functions for first responders
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X-FACE offers functions enabling to automatically handle disaster information at the 

front line with the support of AI.

It also has functions for data sharing and delivery with other related systems like X-

ICS for relaying the Internet and Open-Xedge for disaster information system.

X-ICS

Open-Xedge



X-FACE simulation with DOST7
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Simulation of X-FACE usage in disaster situations was conducted in Cebu in 2024 

with the support of DOST7 and a Cebu based NPO, CVISNET.

Around 25 people from DRRMOs of Lapu-Lapu City and Mandaue City, Bureau of 

Fire Protection, Philippine National Police, DOST7 and others participated.

Training of system usage

Simulation of searching missing person

Discussion of usage

𝗫-𝗙𝗔𝗖𝗘 𝗗𝗶𝘀𝗮𝘀𝘁𝗲𝗿 𝗥𝗲𝘁𝗿𝗶𝗲𝘃𝗮𝗹 𝗦𝗶𝗺𝘂𝗹𝗮𝘁𝗶𝗼𝗻𝘀 𝗟𝗮𝘂𝗻𝗰𝗵 𝗶𝗻 𝗖𝗲𝗯𝘂 𝗖𝗶𝘁𝘆, 𝗛𝗶𝗴𝗵𝗹𝗶𝗴𝗵𝘁𝗶𝗻𝗴 
𝗗𝗢𝗦𝗧’𝘀 𝗪𝗲𝗮𝗹𝘁𝗵 𝗣𝗿𝗼𝘁𝗲𝗰𝘁𝗶𝗼𝗻 𝗮𝗻𝗱 𝗗𝗥𝗥𝗠 𝗜𝗻𝗶𝘁𝗶𝗮𝘁𝗶𝘃𝗲𝘀 - DOST- VII

https://region7.dost.gov.ph/%F0%9D%97%AB-%F0%9D%97%99%F0%9D%97%94%F0%9D%97%96%F0%9D%97%98-%F0%9D%97%97%F0%9D%97%B6%F0%9D%98%80%F0%9D%97%AE%F0%9D%98%80%F0%9D%98%81%F0%9D%97%B2%F0%9D%97%BF-%F0%9D%97%A5%F0%9D%97%B2%F0%9D%98%81/
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Feasibility study in Inabanga, Bohol
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A feasibility study of X-FACE was conducted in Inabanga, Bohol in 2025, with the 

support of DOST7 and CVISNET.

X-FACE functions were demonstrated at a school in Lawis, Inabanga, and the 

situation of the site was shared by Municipal Hall of Inabanga and also DOST7 in 

Cebu city over the Star-link and the Internet. 

DOST7 office in Cebu City

Inabanga Municipal Hall

School in Lawis

3.8km

Bohol Island

X-Face: a Technological Breakthrough for Disaster Response in Inabanga - DOST- VII

https://region7.dost.gov.ph/x-face-a-technological-breakthrough-for-disaster-response-in-inabanga/
https://region7.dost.gov.ph/x-face-a-technological-breakthrough-for-disaster-response-in-inabanga/
https://region7.dost.gov.ph/x-face-a-technological-breakthrough-for-disaster-response-in-inabanga/
https://region7.dost.gov.ph/x-face-a-technological-breakthrough-for-disaster-response-in-inabanga/
https://region7.dost.gov.ph/x-face-a-technological-breakthrough-for-disaster-response-in-inabanga/
https://region7.dost.gov.ph/x-face-a-technological-breakthrough-for-disaster-response-in-inabanga/
https://region7.dost.gov.ph/x-face-a-technological-breakthrough-for-disaster-response-in-inabanga/


Inclusion of AR/AI for usability improvement
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AR for increasing visibility of the status of 

disaster area

AI to select, organize, and present 

relevant information from diverse inputs. 
[Attribute extraction]

AI to select essential information and 

reduce data transmission
[ASR and TTS(Text-to-Speech)]

AI to make information input easier and 

simpler [Automatic Speech Recognition(ASR)]



Application of Augmented Reality in X-FACE
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PLATEAU Overlay 

Display

Positioning Using GNSS

3D Data

Captured Video

GNSS：Global Navigation Satellite System

We demonstrated following:

- input a PLATEAU 3D city model data 

and captured visible scene to the system,

- overlay them using high-precision 

positioning system,

- displayed the overlayed scene on a MR 

devices (HoloLens 2) or smartphones 

(iPhone), and

- Pointing a building and input related 

comment

System configuration

Visible sceneOverlayed scene

User

Input comments using MR



Another demonstration of AR usage
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User

Overlay 3D model to the 

captured scene

Pointing the building and 

input comment with ASR

The comment is on the 

displayed scene

The framework and requirements of these AR use cases for disaster systems 

were included in the recently published ITU-T recommendation H.430.11.



AI for frontline information processing
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X-FACE plays a key role in collecting information at disaster sites. Edge AI and ASR 

are used to identify and select critical information that needs to be escalated to 

higher-level systems and output it in the format required by those systems.



AI for extending the voice service coverage to km order
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•First responders primarily rely on voice communication. A

key limitation of Wi-Fi-based X-FACE is its limited

coverage, typically up to around 100 m.

•ASR (Automatic Speech Recognition) and TTS (Text-to-

Speech) can extend the communication range by

converting voice into text.

•Voice data from the transmitting device is converted into

text by ASR at the local X-FACE and transmitted to a

remote X-FACE. The remote X-FACE converts the text

back into voice using TTS and sends it to the receiving

device.

•By connecting remote X-FACEs via LPWA (Low Power

Wireless Access), the coverage can be extended to

several kilometers.

Narrowband Wide-

Area Wireless Network

X-FACE

ASR

TTS

X-FACE

ASR

TTS

Wi-Fi Voice Data

User Device

Text Data

Wi-Fi Coverage Area:

-100 m



Summary

◼ A local ICT platform designed to support first responders 

during disasters: X-FACE was introduced.

◼ The system can be used as an information-hub in the local 

area. First responders can communicate and share 

information with surrounding members even in the critical 

situations.

◼ AR and AI for primary information processing contribute to 

increase usability of the system.

◼ We are now seeking opportunities to deploy our system to 

support first responders and disaster survivors in real 

situations.
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Contact: Toshikazu SAKANO, t.sakano@atr.jp



Thank you for your attention.
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Contact:

Toshikazu SAKANO,

t.sakano@atr.jp
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