
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP2128X-POD 

978-1-6654-3286-3 

2021 International Conference on 

Information and Communication 

Technologies for Disaster 

Management (ICT-DM 2021) 

Hangzhou, China 

3 – 5 December 2021 



 

 

 

 

 

 

 

Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP2128X-POD 

ISBN (Print-On-Demand):  978-1-6654-3286-3 

ISBN (Online):   978-1-6654-3285-6 

ISSN:                            2469-8822 

           

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



2021 International Conference on Information and Communication Technologies
for Disaster Management (ICT-DM)

Mobile and wireless communication networks

AI in disaster management

Big data analytics in disaster management

Capacity Prediction for Wireless Networks Based on Convolutional Neural Network
Ping Hu (Huazhong University of Science and Technology, China), Yi Zhong (Huazhong University of Science and Technology, China), Yuchen Lai
(Huazhong University of Science and Technology, China) 1

Deep Reinforcement Learning Based Mode Selection for Coexistence of D2D-U and Wi-Fi
Ganggui Wang (The University of Electro-Communications, Japan), Celimuge Wu (The University of Electro-Communications, Japan), Tsutomu Yoshinaga
(University of Electro-Communications, Japan), Wugedele Bao (Hohhot Minzu College, China), Rui Yin (Zhejiang University City Colle, China & KwaZulu-
Natal University, South Africa) 9

Communication resource allocation in platooning management based on C-V2X with spectrum sensing
Wei Gao (BUPT & UEC, China), Celimuge Wu (The University of Electro-Communications, Japan), Baozhu Li (University of Jinan, China), Siri Guleng
(Hohhot Minzu College, China) 15

A Grid and Vehicle Density Prediction-Based Communication Scheme in Large-scale Urban Environments
Bingyi Liu (Wuhan University of Technology, China), Yang Sheng (Wuhan University of Technology, China), Xun Shao (Kitami Institute of Technology, Japan),
Yusheng Ji (National Institute of Informatics, Japan) 22

A Reinforcement Learning based Edge Cloud Collaboration
Hiroki Kobari (University of Electro-Communications, Japan), Zhaoyang Du (University of Electro-Communications, Japan), Celimuge Wu (The University of
Electro-Communications, Japan), Tsutomu Yoshinaga (The University of Electro-Communications, Japan), Wugedele Bao (Hohhot Minzu College, China) 26

Resource Management in MEC based Muti-Robot Cooperation Systems
Yineng Shen (Zhejiang University, China), Rui Yin (Zhejiang University City Colle, China & KwaZulu-Natal University, South Africa), Huawei Zhu (Zhejiang
University City Colle, China), Xianfu Chen (VTT Technical Research Centre of Finland, Finland), Celimuge Wu (The University of Electro-Communications,
Japan) 30

Satellite Data Transmission Method for Deep Learning-Based AutoEncoders
Yile Fan (Aerospace Engineering University, China), Yuanpeng Li (Aerospace Engineering University, China), Naiyang Xue (Aerospace Engineering
University, China), Dan Ding (Aerospace Engineering University, China) 38

Mobile Network User Perception Prediction based on Random Forest Algorithm
Jinjian Qiao (China Unicom Research Institute, China), Jiajia Zhu (China Unicom Network Technology Research Institute, China), Xinzhou Cheng (China
Unicom Network Technology Research Institute, China), Lexi Xu (China Unicom Research Institute & Queen Mary University of London, China), Feibi Lyu
(Research Institute, China United Network Communications Corporation, China), Liang Liu (China Unicom Network Technology Research Institute, China),
Zhaoning Wang (Beijing University of Posts and Telecommunications, China), Zixiang Di (China Unicom, China) 43

In-Network Aggregation for Privacy-Preserving Federated Learning
Fahao Chen (The University of Aizu, Japan), Peng Li (The University of Aizu, Japan), Toshiaki Miyazaki (The University of Aizu, Japan) 49

Revisit Gaussian Embedding: an Effective Method for Scalable Knowledge Graph
Wei He (Yunnan Open University, China), Qiao Li (Anhui University of Technology, China), Wei Zhao (Anhui University of Technology (Xiushan) & School-
Teacher, China) 57

Big Data assisted Strategy for Resuming of Work and Production during COVID-19
Jie Gao (China Unicom Network Technology Research Institute, China), Zhendong Han (China United Network Communications Corporation, China), Xinzhou
Cheng (China Unicom Network Technology Research Institute, China), Tao Zhang (China Unicom Network Technology Research Institute, China), Lexi Xu
(China Unicom Research Institute & Queen Mary University of London, China), Chen Cheng (China Unicom Network Technology Research Institute, China),
Yunyun Wang (China United Network Communications Corporation, China), Xin He (China United Network Communications Corporation, China), Yang Wu
(Research Institute, China United Network Communications Corporation, China) 65

Distributed Systems Anomaly Detection Based on Log
Fenggang Lai (State Grid Information and Telecommunication Co., Ltd., China), Ruiying Cheng (State Grid Information and Telecommunication Co., Ltd.,
China), Pan Zhang (State Grid Information and Telecommunication Co., Ltd., China), Peng Xu (Beijing University of Posts and Telecommunications, China) 72



Crowd sourcing & Collective Intelligence

Communication infrastructures, technologies and services

5GC Network and MEC UPF Data Acquisition Scheme Research
JingHui Li (China Unicom Research Institute, China), Xiaodong Cao (China Unicom Network Technology Research Institute, China), ShengLi Guo (Network
Intelligent Operations Research Center, China), RunSha Dong (China Unicom, China), Chuntao Song (Network Technology Research Institute, China), TianYi
Wang (China Unicom, China), ZeLin Wang (China Unicom, China) 80

Research on Coverage Ability Assessment of High and Low Frequency based on Machine Learning
Tian Xiao (China Unicom Research Institute, China), Guanghai Liu (China Unicom Research Institute, China), Guoping Xu (China Unicom, China), Yi Li
(China Unicom Research Institute, China), Xinzhou Cheng (China Unicom Network Technology Research Institute, China), Lexi Xu (China Unicom Research
Institute & Queen Mary University of London, China), Chen Cheng (China Unicom Network Technology Research Institute, China), Shiyu Zhou (China Unicom
Research Institute, China) 86

Cell Load and Resource-aware Flow Shifting Scheme based on Heterogeneous Mobile Networks Data
Lexi Xu (China Unicom Research Institute & Queen Mary University of London, China), Gaofeng Cui (Beijing Unversity of Posts and Telecommunications,
China), Chaowei Wang (Beijing University of Posts and Telecommunications & Schoole of Electronics Engineering, China), Xin Hu (Beijing University of Posts
and Telecommunications, China), Huanlai Xing (Southwest Jiaotong University, China), Chen Cheng (China Unicom Network Technology Research Institute,
China), Xinzhou Cheng (China Unicom Network Technology Research Institute, China), Tao Zhang (China Unicom Network Technology Research Institute,
China), Jie Gao (China Unicom Network Technology Research Institute, China), Xin He (China United Network Communications Corporation, China), Kun
Chao (China Unicom Network Technology Research Institute, China) 93

Capturing and labelling the experiences of survivors of disasters triggered by natural hazards
Ricardo Gacitua (Universidad de La Frontera, Chile), Michael Klafft (Jade Hochschule, Germany), Agnieszka Dudzinska-Jarmolínska (University of Warszaw,
Poland), Solhanlle E. Bonilla-Duarte, Sra (INTEC, Dominican Republic), Ivana Harari (Universidad Nacional de La Plata, Argentina) 101

Advancing the Austrian Armed Forces' CBRN Incident Management with Project ABC-MAUS
Kathrin Baumann-Stanzer (ZAMG, Austria), Ulrike Mitterbauer (ZAMG, Austria), Christian Maurer (ZAMG, Austria), Alexander Hieden (ZAMG, Austria), Harald
Lernbeiss (JOANNEUM RESEARCH Forschungsgesellschaft mbH, Austria), Bernhard Jandl-Scherf (JOANNEUM RESEARCH Forschungsgesellschaft mbH,
Austria), Lukas Crepaz (GIHMM GmbH, Austria), Peter Mohr (Österreichisches Bundesheer, Austria) 109

Dynamic Evacuation System for the Intelligent Building Based on Beacons and Handheld Devices
Tim Wächter (Bielefeld University of Applied Sciences, Germany), Jan Rexilius (Bielefeld University of Applied Sciences, Germany), Matthias König (Bielefeld
University of Applied Sciences, Germany), Martin Hoffmann (Bielefeld University of Applied Sciences, Germany) 117

An Intelligent cloud ecosystem for disaster response and management leveraging opportunistic IoT mesh networks
Jay Lohokare (Stony Brook University, USA), Reshul Dani (University of California San Diego, USA) 125

Optimizing FANET deployment for mobile sensor tracking in disaster management scenario
Igor Dias da Silva (Université Côte d'Azur, France), Christelle Caillouet (Université Côte d'Azur, CNRS, Inria, I3S, France), David Coudert (Université Côte
d'Azur, Inria, CNRS, I3S, France) 134

Information Delivery and Collection System Based on Locally Accessible System
Babatunde Ojetunde (Advanced Telecommunications Research Institute International (ATR), Japan), Toshikazu Sakano (Advanced Telecommunications
Research Institute International, Japan), Yoshinori Suzuki (ATR, Japan) 142

Ledger-based Points Transfer System in LPWAN: From Disaster Management Aspect
Xin Qi (Global Information and Telecommunication Institute, Waseda University, Japan), Keping Yu (Waseda University, Japan), Toshio Sato (Waseda
University, Japan), Kouichi Shibata (Skeed Co., Ltd., Japan), Eric Brigham (Waseda University, Japan), Takanori Tokutake (Waseda University, Japan),
Rikiya Eguchi (Waseda University, Japan), Yusuke Maruyama (Waseda University, Japan), Zheng Wen (Waseda University, Japan), Kazuhiko Tamesue
(Waseda University, Japan), Yutaka Katsuyama (Global Information and Telecommunication Institute Waseda University, Japan), Kazue Sako (Waseda
University, Japan), Takuro Sato (Waseda University, Japan) 150

Research on VANET Network Coding Strategy in Expressway Scene
Hua Zhang (Mongolia Nuniversity, China), Lei Yao (Inner Mongolia Nuniversity, China), Xiangyu Bai (Inner Mongolia University & Institute of Computing
Technology, Chinese Academy of Sciences, China) 156

Resource Management for Blockchain-enabled Internet of Vehicles
Liming Gao (The University of Electro-Communications, Japan), Chunrong Peng (Inner Mongolia University of Finance and Economics, China), Qitu Hu (Inner
Mongolia Academy of Social Sciences, China), Celimuge Wu (The University of Electro-Communications, Japan), Tsutomu Yoshinaga (The University of
Electro-Communications, Japan), Wugedele Bao (Hohhot Minzu College, China), Siri Guleng (Hohhot Minzu College, China) 164



Human-system interactive information extraction

Data mining

Proposal of Information Hub Models for Effective Disaster Support Activities
Dai Sato (Tohoku Medical and Pharmaceutical University, Japan), Hideaki Sone (Tohoku University, Japan) 171

Enhancing Detection of SSVEPs through Spatial Filtering: An Inter-Trial Distance Minimization Perspective
Zhenyu Wang (ShanghaiTech University & Shanghai Advanced Research Institute, Chinese Academy of Sciences, China), Xianfu Chen (VTT Technical
Research Centre of Finland, Finland), Ruxue Li (Shanghai Advanced Research Institute, China), Honglin Hu (Shanghai Advanced Research Institute, China),
Ting Zhou (Shanghai Advanced Research Institute, Chinese Academy of Sciences, China) 175

Automation Test Tool for the Page Loading Time of Mobile Applications
Xiangyu Bai (Inner Mongolia University & Institute of Computing Technology, Chinese Academy of Sciences, China), Wentao Zeng (Inner Mongolia University,
China) 181

Research on Mobile and Broadband Integration User Identification based on Big Data Analysis
Tao Zhang (China Unicom Network Technology Research Institute, China), Xinzhou Cheng (China Unicom Network Technology Research Institute, China),
Jie Gao (China Unicom Network Technology Research Institute, China), Lexi Xu (China Unicom Research Institute & Queen Mary University of London,
China), Chen Cheng (China Unicom Network Technology Research Institute, China), Qingqing Zhang (China United Network Communications Corporation,
China), Yi Zhang (China United Network Communications Corporation, China) 187

Research on Distance based Data Records Matching Method for Mobile Network CDR
ShengLi Guo (Network Intelligent Operations Research Center, China), JingHui Li (China Unicom Research Institute, China), Xiaodong Cao (China Unicom
Network Technology Research Institute, China), ZeLin Wang (China Unicom, China), Chuntao Song (Network Technology Research Institute, China), RunSha
Dong (China Unicom, China), Lexi Xu (China Unicom Research Institute & Queen Mary University of London, China) 193

Exploration and Discussion on Operation Management System of Telecom Operators
RunSha Dong (China Unicom, China), Xiaodong Cao (China Unicom Network Technology Research Institute, China), JingHui Li (China Unicom Research
Institute, China), TianYi Wang (China Unicom, China), Chuntao Song (Network Technology Research Institute, China), ShengLi Guo (Network Intelligent
Operations Research Center, China), Lexi Xu (China Unicom Research Institute & Queen Mary University of London, China), XiaoMeng Zhu (China Unicom,
China), Chen Cheng (China Unicom Network Technology Research Institute, China) 200

Telecom Big Data assisted Identification Algorithm for Poverty Stricken Students in Colleges
Chen Cheng (China Unicom Research Institute, China), Xinzhou Cheng (China Unicom Research Institute, China), Xin Zhao (China United Network
Communications Group Corporation, China), Yuhui Han (China Unicom Research Institute, China), Tao Zhang (China Unicom Research Institute, China), Jie
Gao (China Unicom Research Institute, China), Tian Xiao (China Unicom Research Institute, China), Lexi Xu (China Unicom Research Institute & Queen Mary
University of London, China), RunSha Dong (China Unicom Research Institute, China), Feibi Lyu (Research Institute, China United Network Communications
Corporation, China), Chuntao Song (China United Research Institute, China) 207

Coverage Estimation of Mobile Network Using Supervised Learning model on Artificial Estimation Dataset
Feibi Lyu (Research Institute, China United Network Communications Corporation, China), Chen Cheng (China Unicom Network Technology Research
Institute, China), Jiajia Zhu (China Unicom Network Technology Research Institute, China), Xinzhou Cheng (China Unicom Network Technology Research
Institute, China), Lexi Xu (China Unicom Research Institute & Queen Mary University of London, China), Zhaoning Wang (Beijing University of Posts and
Telecommunications, China), Liang Liu (China Unicom Network Technology Research Institute, China), Jinjian Qiao (China Unicom Research Institute,
China), Zixiang Di (China Unicom, China) 214




