
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2247F-POD 
979-8-3503-9636-2 

2022 IEEE 20th International 
Conference on Embedded and 
Ubiquitous Computing  
(EUC 2022) 

Wuhan, China 
9-11 December 2022 



 
 
 
 
 
 
 
Copyright © 2022 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:   CFP2247F-POD 
ISBN (Print-On-Demand):  979-8-3503-9636-2 
ISBN (Online):   979-8-3503-9635-5 
 
 
           
 
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 
 

 
 



2022 IEEE 20th International
Conference on Embedded

and Ubiquitous Computing
(EUC)

EUC 2022
 Table of Contents
 

 
 

 
 

Message from the General Chairs  viii
Message from the Program Chairs  ix
Organizing Committee  x
Steering Committee  xi
Reviewers  xii

Data Analysis and Data Management for Embedded and Ubiquitous
Computing

CARET: Chain-Aware ROS 2 Evaluation Tool  1
      Takahisa Kuboichi (Saitama University), Atsushi Hasegawa (Research
      Institute of Systems Planning), Bo Peng (EMB IV), Keita Miura (EMB
      IV), Kenji Funaoka (TIER IV), Shinpei Kato (The University of Tokyo),
      and Takuya Azumi (Saitama University)

Applications for Embedded and Ubiquitous Computing

A Signal-Physical Siamese Neural Network for Wi-Fi Fingerprint Localization  9
      Lixiao Wei (Huazhong University of Science and Technology, China),
      Tinghao Qi (Huazhong University of Science and Technology, China),
      Guang Ouyang (Huazhong University of Science and Technology, China),
      and Bang Wang (Huazhong University of Science and Technology, China)

Obstruction Simulation in Real-Time 3D Audio on Edge Systems  17
      Mattia Surricchio (Politecnico di Milano, Italy), Andrea Damiani
      (Politecnico di Milano, Italy), and Marco D. Santambrogio (Politecnico
      di Milano, Italy)

A Flow Classification Algorithm Based on FPGA and CPU Collaboration  23
      Dasheng Zhao (Wuhan Maritime Communication Institute, China), Yidu
      Zhang (Wuhan Maritime Communication Institute, China), Xin Huang
      (Wuhan Maritime Communication Institute, China), and Yaowen Ye (Wuhan
      Maritime Communication Institute, China)

Prediction and Analysis of Ship Traffic flow Based on a Space–time Graph Traffic Computing
Framework  28
      Zhaoxuan Li (Beijing University of Technology, China), Qiang Mei
      (Jimei University, China), Yong Li (Beijing University of Technology,
      China), Peng Wang (Institute of computing technology, Chinese Academy
      of Science, China), Yang Yang (Jimei University, China), and Wenlong
      Hu (Hifleet co., China)

v



 
 

 
 

AoTI Minimization for Multi-Type Data Sampling in Industrial Wireless Sensor Networks  36
      Chen Ying (Nanjing University of Aeronautics and Astronautics, China),
      Zhen Zhao (University of Sydney, Australia), Changyan Yi (Nanjing
      University of Aeronautics and Astronautics, China), You Shi (Nanjing
      University of Aeronautics and Astronautics, China), and Ran Wang
      (Nanjing University of Aeronautics and Astronautics, China)

Smart Parking System Based on mmWave Radars and Bluetooth Low Energy: Prototype
Implementation  42
      Abdulbary Naji (University of science and Technology of China), Aisha
      Alabsi (University of science and Technology of China), Wang Xingfu
      (University of science and Technology of China), Ammar Hawbani
      (University of science and Technology of China), Liang Zhao (Shenyang
      Aerospace University), and Saeed Alsamhi (Technological University of
      the Shannon)

Rep-Enhancer: Re-Parameterizing Neural Network for Real-Time Low-Light Enhancement in
Visual Maritime Surveillance  48
      Xijing Li (Wuhan University of Technology, China), Yuxu Lu (Wuhan
      University of Technology, China), Yu Guo (Wuhan University of
      Technology, China), Jingxiang Qu (Wuhan University of Technology,
      China), and Ryan Wen Liu (Wuhan University of Technology, China)

An Improved QMIX-Based AGV Scheduling Approach for Material Handling Towards Intelligent
Manufacturing  54
      Jiatong Zhang (Wuhan University of Technology, China), Yaqiong Lv
      (Wuhan University of Technology, China), Yifan Li (Wuhan University of
      Technology, China), and Jialun Liu (Wuhan University of Technology,
      China)

Mobile Systems and Applications for Embedded and Ubiquitous
Computing

SignGest: Sign Language Recognition using Acoustic Signals on Smartphones  60
      Haoyu Wang (Zhongyuan University of Technology, China), Junbao Zhang
      (Zhongyuan University of Technology, China), Yue Li (Zhongyuan
      University of Technology, China), and Lin Wang (Zhongyuan University
      of Technology, China)

Cooperative Task Offloading in Cybertwin-Assisted Vehicular Edge Computing  66
      Enchao Zhang (Shenyang Aerospace University, China), Liang Zhao
      (Shenyang Aerospace University, China), Na Lin (Shenyang Aerospace
      University, China), Weijun Zhang (Shenyang Aerospace University,
      China), Ammar Hawbani (University of Science and Technology, China),
      and Geyong Min (University of Exeter, UK)

Joint VNF Deployment and Resource Allocation in Integrated Terrestrial-Aerial Access
Networks Enabled by Network Slicing  74
      Yuming Peng (Peking University, China) and Boya Di (Peking University,
      China)

Security, Safety and Reliability/Dependability

Centralized and Distributed Consensus in Wireless Network: An Analytical Comparison  81
      Dachao Yu (University of Glasgow, UK) and Lei Zhang (University of
      Glasgow, UK)

vi



 
 

 
 

Achieving a Blockchain-Based Privacy-Preserving Quality-Aware Knowledge Marketplace in
Crowdsensing  90
      Yanwei Li (National Computer Network Emergency Response Technical
      Team/Coordination Center of China, China), Mingyang Zhao (Beijing
      Institute of Technology, China), Zihan Li (Beijing Institute of
      Technology, China), Weiting Zhang (Beijing Jiaotong University,
      China), Jinyang Dong (Defense Innovation Institute, Chinese Academy of
      Military Science, China), Tong Wu (Beijing Institute of Technology,
      China; Yangtze Delta Region Academy of Beijing Institute of
      Technology, China), Chuan Zhang (Beijing Institute of Technology,
      China), and Liehuang Zhu (Beijing Institute of Technology, China)

Research on Intelligent Security Management Architecture of Military Blockchain  98
      Da Ning (No. 722 Research Institute of CSSC, China), Chu Li (No. 722
      Research Institute of CSSC, China), Lin Xu (No. 722 Research Institute
      of CSSC, China), and Fang Xiong (Fiberhome Telecommunication
      Technologies Co., Ltd, China)

Software and Programming Tools for Embedded and Ubiquitous
Computing

Transformation From MVC Applications to Smart Contracts  104
      Qiqi Gu (Macao Polytechnic University, China), Wei Ke (Macao
      Polytechnic University, China), and Yilong Yang (Beihang University,
      China)

Component Framework for Multiprocessor Real-Time Operating Systems  112
      Yoshitada Takaso (Saitama University), Hiroshi Oyama (Okuma
      Corporation), and Takuya Azumi (Saitama University)

The Generalized Graph Real-Time Task Model  120
      David Doose (ONERA, France) and Luca Santinelli (BMW, Germany)

From Distributed Sensing to Virtual Sensors: a Domain-Specific Language for Reactive
Centralized Edge-Fog-Cloud Computation  128
      Andrea Damiani (Politecnico di Milano, Italy), Marco Rabozzi
      (Huxelerate Srl, Italy), Kaixi Matteo Chen (Huxelerate Srl, Italy),
      Lorenzo Di Tucci (Huxelerate Srl, Italy), and Marco D. Santambrogio
      (Politecnico di Milano, Italy)

Author Index  137

vii




