
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP22GCB-POD 

978-1-6654-9233-1 

2022 IEEE 11th Global 

Conference on Consumer 

Electronics (GCCE 2022) 

Osaka, Japan 

18-21 October 2022 

Pages 1-456 

1/2 



 

 

 

 

 

 

 

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:   CFP22GCB-POD 

ISBN (Print-On-Demand):  978-1-6654-9233-1 

ISBN (Online):   978-1-6654-9232-4 

ISSN:                            2378-8143 

 

           

 

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 
 

 

 



TABLE OF CONTENTS 

 

Evaluation of Linguistic Properties of Synthesized Laughter Using Its Transcription ......................................... 1 

Noritake Suto, Kazuhiro Kondo 

Convolutional Recurrent Neural Network-Based Boat Detection Method for Wind Noise Condition ................ 3 

Kohei Niwayama, Kenji Muto, Yosuke Kobayashi 

Audibility of Added Ultrasonic Modulation Signal for Speech Jamming ............................................................ 5 

Noriyuki Hayasaka, Kazuhiro Kondo 

Evaluation of Moving Sound Image Rendering by VBAP and HOA with Distance Gain Control ...................... 7 

Kensuke Kubo, Yoichi Haneda 

Development of Practice Support System for Violin Bowing .............................................................................. 9 

Tsuneyoshi Tomoki, Yumi Wakita 

Binary Attribute Embeddings for Zero-Shot Sound Event Classification .......................................................... 13 

Yihan Lin, Xunquan Chen, Ryoichi Takashima, Tetsuya Takiguchi 

A Study on Roadside Obstacle Detection by Machine Learning Using Vehicle Driving Information ............... 15 

Atsuhide Yamane, Masahiro Fujii 

Estimation of Shielding Effectiveness Based on Partial Waveform with Impulse Response ............................. 19 

Mina Kusano, Mitsuru Shinagawa, Yukito Yamamoto, Yoshio Kajiya, Kenji Sato 

Improvement of Generating Efficiency of Vertical-Axis Wind Turbine with Wind Lens .................................. 23 

Keita Shimizu, Taiga Yoshinari, Yamato Muto, Hiroyuki Abo, Hisao Yaguchi 

Improvement of Signal Power in Intrabody Communication Using an Impedance Adjustment 

Circuit ................................................................................................................................................................. 25 

Kiyotaka Hayami, Daichi Kawamoto, Mitsuru Shinagawa, Masayuki Makino, Hiroshi 

Nakamura, Naoyuki Honma 

Control Method of NFC Antenna Sharing with RFID Saving Power Consumption of Polling on 

Laptop PC ........................................................................................................................................................... 30 

Hideto Horikoshi 

Antenna Design with New Shield Wall to Reduce the Noise from P-Sensor and System in Foldable 

PC ....................................................................................................................................................................... 32 

Jun Ishihara 

A Study on High Accuracy Positioning by Extended FTM Network ................................................................. 34 

Masahiro Fujii 

Equality Test of Ciphertexts in Certificateless Public Key Systems with an Outsourced Revocation 

Authority ............................................................................................................................................................ 36 

Tung-Tso Tsai, Yuh-Min Tseng, Sen-Shan Huang 

A Reversible Data Hiding Method in Compressible Encrypted Domain for OpenEXR Images ........................ 38 

Noa Kikuchi, Shoko Imaizumi 

Robust Video Feature Using Persistent Homology with Resistance to Various Modification ............................ 41 

Kohei Ueda, Hiroyuki Inaba 



Authenticated Encryption Based Secure In-Vehicle System Against DoS Attacks ............................................ 44 

Daichi Hirose, Shu Takemoto, Yusuke Nozaki, Masaya Yoshikawa 

Evaluation of Home Appliance Speakers with Correction Filters for Voice Communications .......................... 46 

Toya Kitagawa, Kazuhiro Kondo, Kazushi Nakazawa, Sara Asai 

Theoretical Analysis of Packet Success Rate Considering Delay Fluctuation of Arrival Timing of 

Packets on Three-Mode Based On-demand WSN .............................................................................................. 48 

Masanori Suetake, Hiromasa Habuchi 

Design of xASK-CodeSK System for Simultaneous Visible Light Wireless Information and Power 

Transfer .............................................................................................................................................................. 53 

Yu Ichitsuka, Yusuke Kozawa, Hiromasa Habuchi 

Vision-Sensing-Assisted Focused Beamforming for Wireless Energy Transfer ................................................. 58 

Masaaki Fujii 

A Study of Practical FPGA Implementation of AE-OP-OFDM ......................................................................... 62 

Koichi Kubota, Chiharu Nishide, Masaya Ohta 

Enhancing Wide-Angle Physical Layer Security for Smartphone’s Low-Luminance WDM/SDM 

Screen to Camera Uplink Communication ......................................................................................................... 64 

Alisa Kawade, Wataru Chujo, Kentaro Kobayashi 

Machine Learning Approach for Predicting Precise ZTD Produced by GNSS Broadcast Ephemeris ............... 66 

Taiki Matsumura, Takeshi Higashino, Yutaka Nakagawa, Minoru Okada 

Selective Use of Skeletal Information to Reduce Computational Complexity of Motion Matching .................. 68 

Shohei Adachi, Ryohei Osawa, Hiroshi Watanabe 

Stress Evaluation Using EEG for Novel Air Mobilities ..................................................................................... 72 

Susumu Hara, Kotaro Takahara, Yasue Mitsukura 

Detection of Hitting Point Area Using Footwork Trajectory in Badminton Video ............................................. 74 

Naoki Tanaka, Hidehiko Shishido, Masashi Suita, Takeshi Nishijima, Yoshinari Kameda, Itaru 

Kitahara 

Image and CAIS Features-Based Estimation of Road Surface Condition on Winter Local Road ...................... 79 

Masamu Ishizuki, Sho Takahashi, Toru Hagiwara, Keita Ishii, Yuji Iwasaki, Teppei Mori, 

Yasushi Hanatsuka 

Learning Self-Expressive Representations Via Nearest Subspace Model for Motion Segmentation ................. 81 

Ryusuke Takada, Katsuya Hotta, Chao Zhang 

Motion Matching Based on Pose Similarity Using Movement of Body Parts ................................................... 83 

Ryohei Osawa, Shohei Adachi, Hiroshi Watanabe 

A MaaS System Architecture for Inducing Users to Solve Social Issues ........................................................... 87 

Hideto Yano, Tomoki Yoshihisa, Shinji Shimojo, Nao Takizaki, Yoshiyuki Kido, Yukiko Kawai, 

Ryuta Yamaguchi 

AkiKomi: Design and Implementation of a Mobile App System for Real-Time Room Occupancy 

Estimation ........................................................................................................................................................... 89 

Daisei Tanaka, Junsei Tanaka, Kuriki Ikuru, Zilu Liang, Ian Piumarta 

Evaluating Strength of Piano Key Touch by Using a Wrist-Worn Inertial Motion Sensor ................................. 91 

Kaname Komatsu, Fumiyoshi Kamo, Soichiro Matsushita 



Automatic Normality Estimation of 3D Printers Using Peeling Sounds ............................................................ 95 

Kazuyuki Kaneda, Akira Akinaga, Yuji Teshima, Hideki Shimada, Osamu Shiku 

Interactive Training System for Electric Guitar Strumming Form by Using Inertial Motion Sensors ............... 97 

Soichiro Matsushita, Fumiyoshi Kamo 

An Approximate Approach to the Unsplittable Flow Edge-Load Factor Balancing Problem with the 

Lagrangian Relaxation ...................................................................................................................................... 101 

Daichi Shimizu, Norihiko Shinomiya 

Feasibility Analysis of sEMG Recognition Via Channel-Wise Transformer .................................................... 105 

Jiaxuan Zhang, Yuki Matsuda, Manato Fujimoto, Hirohiko Suwa, Keiichi Yasumoto 

Memory Shared Spatial Attention Neural Network for Reliable Beam Prediction .......................................... 107 

Haohui Jia, Na Chen, Minoru Okada 

Ising Machine-Based Similar Region Search Using Feature Histograms ........................................................ 109 

Shohei Mori, Satoshi Nishimura 

A Neural Network Processing Unit Using Adiabatic Quantum-Flux-Parametron Superconducting 

Technology ........................................................................................................................................................ 111 

Mengmeng Wang, Olivia Chen, Nobuyuki Yoshikawa 

A Study on the Efficient Design of Adders Using Adiabatic Quantum-Flux-Parametron Circuits ................... 114 

Tomoharu Yamauchi, Hao San, Nobuyuki Yoshikawa, Olivia Chen 

Feature Extraction and Unsupervised Clustering of Histopathological Images of Pancreatic Cancer 

Using Information Maximization ...................................................................................................................... 117 

Mahfujul Islam Rumman, Naoaki Ono, Kenoki Ohuchida, Md. Altaf-Ul-Amin, Ming Huang, 

Shigehiko Kanaya 

DNS-Tunneling-detection Method by Monitoring DNS Subdomain Length for General Usage ..................... 121 

Shinjisangeru Sugasawa, Yuko Shibahashi, Hisayoshi Kunimune, Hideki Goromaru, Shigeaki 

Tanimoto 

Multilayer Defense Security Management in Consideration of TPO Conditions ............................................. 123 

Tomo Yuki, Shigeaki Tanimoto, Hideki Goromaru, Hiroyuki Sato, Atsushi Kanai 

Quantification of Fish Behavior Using Optical Flow ....................................................................................... 125 

Yudai Tanaka, Shintaro Yamabe, Kazuki Fukae, Tetsuo Imai, Kenichi Arai, Toru Kobayashi 

Hardware Accelerator for Symmetric Permutation-Diffusion Image Encryption ............................................ 127 

Kuan Jen Lin, Ya Jheng Lin 

Effectiveness of Machine Learning to Predict Machining Troubles ................................................................. 129 

Ryusei Kunitake, Kenichi Arai, Toru Kobayashi 

Malicious Investigation of Docker Images on Basis of Vulnerability Databases ............................................. 131 

Ryota Yoshizaki, Atsushi Kanai 

Cross-Platform Recommendation Considering Common Users’ Preferences Based on Preference 

Propagation GraphNet ...................................................................................................................................... 135 

Kazuki Yamamoto, Keisuke Maeda, Ren Togo, Takahiro Ogawa, Miki Haseyama 

Prediction of Amyloid-Β Positivity Using QSM Images Based on Bootstrap Your Own Latent ..................... 137 

Tsubasa Kunieda, Ren Togo, Noriko Nishioka, Yukie Shimizu, Shiro Watanabe, Kenji Hirata, 

Keisuke Maeda, Takahiro Ogawa, Kohsuke Kudo, Miki Haseyama 



Detection of Mitt Movement Trajectory in Catcher Framing Using Baseball Video ....................................... 139 

Yamato Kanno, Hidehiko Shishido, Masahiro Shinya, Yoshinari Kameda, Itaru Kitahara 

A Detection Method of Temporally Operated Videos Using Robust Hashing .................................................. 144 

Shoko Niwa, Miki Tanaka, Hitoshi Kiya 

Privacy-Preserving Image Classification Using ConvMixer with Adaptive Permutation Matrix .................... 148 

Zheng Qi, Aprilpyone Maungmaung, Hitoshi Kiya 

A VR Assisted Image Gathering Method for Digital Archiving of Cultural Properties .................................... 152 

Chun Xie, Xue Xia, Hidehiko Shishido, Toshiya Matsui, Itaru Kitahara 

Writer Alternation Detection for Online Exam by Exponential Moving PCA ................................................. 156 

Taisuke Kawamata, Takako Akakura 

LCM Data Management System for Power Receiving & Distribution Facilities with Graph 

Database and Time Series Database ................................................................................................................. 158 

Yuki Kawashima, Yoshitsugu Kawamura, Yukimasa Nagai 

Detection and Manipulation of Laser Projection Pattern for Effective Evacuation Guidance .......................... 160 

Nobuhide Yokota, Hideyuki Takahashi, Hiroshi Yasaka 

Straightforward Clustering and Identification of Morphological-Level Pancreatic Carcinoma ....................... 162 

Guangxian Zhu, Huijia Wang, Ming Huang, Md. Amin, Naoaki Ono, Shigehiko Kanaya 

Proposal of a New Adaptive Multi-Pathization Method for TCP and UDP by SDN ........................................ 164 

Hayato Ito, Yoshihiro Ito, Shun Sugimoto 

Evaluation of Adaptive Changing Control in Multi-Pathization Method with SDN for Web Services ............ 166 

Shun Sugimoto, Yoshihiro Ito, Hayato Ito 

An Automatic Meter Reading System Using Computer Vision Technology and Hydroelectricity 

Auxiliary Power Supply ................................................................................................................................... 168 

Dao-Jiun Wang, Yong-Yi Fanjiang, Chi-Huang Hung, Yu-Hsiang Yeh, Yao-Yun Hsiao, Sheng-

En Hsiao 

Taste Identification of Japanese Seasonings Using Electrical Impedance Characteristics ............................... 170 

Akihito Kobayashi, Soto Endo 

Detecting Door Operations Using Wearable Devices ....................................................................................... 172 

Shunya Taniguchi, Ge Hangli, Takeo Hamada, Takashi Michikata, Noboru Koshizuka 

Indoor Self-Localization of Mobile Robots Using Asynchronous Acoustic Multipath Arrival Time 

Measurement .................................................................................................................................................... 177 

Atsushi Tsuchiya, Naoto Wakatsuki, Tadashi Ebihara, Keiichi Zempo, Koichi Mizutani 

Building an IoT Interoperable System Based on the W3C Web of Things Standard ....................................... 182 

Masahiro Kojima, Shigeyuki Sakazawa 

Digital Signage System Using a Directional Speaker and Displaying a Target Image ..................................... 184 

Toshiya Watanabe, Keito Ono, Satoshi Ohtsuka 

Flexible Planar Antenna for QZSS ................................................................................................................... 186 

Rintaro Yamaguchi, Akihiro Komiyama, Koichi Yamada, Koichi Karasawa, Kazuki Ashida, 

Takahisa Karakama, Tutomu Kaneko 



Printable Planar Antenna for QZSS with Automobile Body ............................................................................ 190 

Koichi Yamada, Akihiro Komiyama, Rintaro Yamaguchi, Koichi Karasawa, Kazuki Ashida, 

Takahisa Karakama, Tutomu Kaneko 

Complexity Suppression of AutoEncoder for PAPR Reduction of OFDM Signals .......................................... 194 

Chiharu Nishide, Masaya Ohta 

Performance Evaluation of Antenna Using the Human Body as an Element ................................................... 196 

Ryoki Kanematsu, Katsuyuki Fujii, Yasuyuki Okumura, Masahiro Umehira 

A Non-Linear Distortion Noise Canceller for Pre-Distortion Characteristic Error Compensation in 

LED Visible Light Communications ................................................................................................................ 198 

Norihiro Tokui, Shigeru Tomisato, Satoshi Denno, Kazuhiro Uehara 

Evaluation of Direction Estimation for Trajectory Patterns of Moving RF Tags with RSSI and 

Phase Value ....................................................................................................................................................... 202 

Yukina Miwa, Kota Mizuno, Katsuhiro Naito, Masaki Ehara 

Search-Area Partitioning Approach to Optical Fingerprint Positioning System .............................................. 204 

Daisuke Ogawa, Yuta Ochiai, Yusuke Kozawa, Hiromasa Habuchi 

Indoor Positioning by Multiple Smartphones for Roll-Call System with Seating Information ........................ 209 

Yuga Oba, Shinsuke Kajioka, Takahiro Uchiya, Hiroshi Matsuo, Ichi Takumi 

Simple Transmit-Phase Optimization for Focused-Beamforming Wireless Energy Transfer........................... 213 

Masaaki Fujii 

RGB-Based Secret Sharing Illumination-Light Communications with VN-CodeSK ...................................... 215 

Ryohei Hazu, Yusuke Kozawa, Hiromasa Habuchi 

The State of Charge Estimation Based on GRU for Lithium-Ion Batteries ...................................................... 220 

Feihuang Huo, Chi-Hua Chen 

Deep Neural Network Based Inductance Calculations of Wireless Power Transfer Systems .......................... 222 

Kai Sato, Toshiki Kanamoto, Ryotaro Kudo, Koutaro Hachiya, Atsushi Kurokawa 

A Parabolic Spiral Coil Transmitter for Charging Multiple Receivers ............................................................. 224 

Ryotaro Kudo, Koutaro Hachiya, Toshiki Kanamoto, Atsushi Kurokawa 

Scheduling for Multiple HVAC Systems with Electrical Power Allocation ..................................................... 226 

Kenshiro Kato, Daichi Watari, Dafang Zhao, Hiroki Nishikawa, Ittetsu Taniguchi, Takao 

Onoye 

Proposal of an Edge Device Framework for Abstracting Sensor and Camera Devices .................................... 228 

Takuya Wada, Katsuhiro Naito 

A Smart LED Cane to Monitor Older People Living Alone for Considering Privacy ...................................... 232 

Kohichi Ogawa 

IoT Orchestration Centered on Highly Managed Medical Devices for Patients of Chronic 

Respiratory Diseases ........................................................................................................................................ 235 

Kentaro Yoshikawa, Masahiro Kuroda 

Iinioi Cloud: A Platform for Sensing and Analyzing Odor ............................................................................... 239 

Hiroaki Matsuoka, Kyousuke Nakamura, Kenichi Hirai, Tomiharu Nagata, Yu Ichifuji 



Development of Lightweight Soft Gripper for Quadcopter-Based Grasping Operations ................................. 241 

Shuta Okamoto, Chinthaka Premachandra, Hiroki Shigemune 

Paper Cushioning Structure with an Embedded Printed Sensor ....................................................................... 243 

Daichi Naritomi, Naoya Waragai, Hiroaki Minamide, Satoshi Ueno, Hiroki Shigemune 

Research on Methods for Detecting and Analyzing Changes in Odor Over Time Using Odor 

Sensors ............................................................................................................................................................. 245 

Yasuhiro Isono, Hiroaki Matsuoka, Yu Ichifuji 

Similarity Search with Graph Index on Bayesian Network Embedding........................................................... 247 

Zhiwei Qi, Kun Yue 

An Approach for Domain Relation Extraction ................................................................................................. 249 

Jiahui Wang, Kun Yue, Liang Duan 

Reconstructing NDVI Time Series by Spatio-Temporal Feature Fusion .......................................................... 251 

Zhengbao Sun, Kun Yue, Lizhen Wang, Siyang Guo 

Extracting Associative Entities from Logic Rules in Knowledge Graph .......................................................... 253 

Jianjun Yao, Zhiwei Qi 

Convolutional Neural Network Based Detection of Seasonal Features in Time Series Data ........................... 255 

Kuang Hu, Kun Yue 

Proposal of an Extended CYPHONIC Adapter Supporting General Nodes Using Virtual IPv6 

Addresses ......................................................................................................................................................... 257 

Ren Goto, Kazushige Matama, Chihiro Nishiwaki, Katsuhiro Naito 

Fruits Traceability System ................................................................................................................................ 262 

Takumi Harada, Koudai Inoue, Kazuki Fukae, Toru Kobayashi 

Sustainable NFT Blockchain Storage for High Availability and Security ........................................................ 264 

Hironao Takahashi, Uzair Lakhani 

Amico: Message Exchange Service for Elderly People ................................................................................... 268 

Atsushi Isozaki, Kazuki Fukae, Kenichi Arai, Toru Kobayashi, Masahide Nakamura 

An Extended Visualization Model for Silent Cyber Risks Considering Non-Cyber Aspects ........................... 270 

Ryuya Mishina, Shigeaki Tanimoto, Hideki Goromaru, Hiroyuki Sato, Atsushi Kanai 

Refinement of Gaze-Based Image Caption for Image Retrieval ...................................................................... 272 

Yuhu Feng, Keisuke Maeda, Takahiro Ogawa, Miki Haseyama 

Super Resolution for QR Code Images ............................................................................................................ 274 

Takahiro Shindo, Taiju Watanabe, Remina Yano, Marika Arimoto, Miho Takahashi, Hiroshi 

Watanabe 

GCN-Based Collaborative Filtering Considering Personality Bias .................................................................. 278 

Hiroki Okamura, Keisuke Maeda, Ren Togo, Takahiro Ogawa, Miki Haseyama 

Evaluation Function of Two Camera Positions for Capturing Characteristics of Deer .................................... 280 

Kei Yamazaki, Ryo Katsuma 

An Adaptive Partitioning Method for Distributed Stream Processing Systems ............................................... 282 

Kazuma Tomatsu, Haruka Tanaka, Daisuke Kasamatsu 



Detection of Facial Directions and Features with YOLO-Based Deep-Learning Technology for Pre-

Processing of Gaze Estimation ......................................................................................................................... 284 

Chin-Chieh Chang, Wei-Liang Ou, Hua-Luen Chen, Chih-Peng Fan 

Inter-Feature-Map Differential Coding of Surveillance Video ......................................................................... 286 

Kei IIno, Miho Takahashi, Hiroshi Watanabe, Ichiro Morinaga, Shohei Enomoto, Xu Shi, 

Akira Sakamoto, Takeharu Eda 

ThermalPose: A Real-Time 2D Human Skeleton Recognition System Using Thermal Imaging ..................... 290 

Wan-Jung Chang, Ming-Che Chen, Tsung-Sheng Cheng, Chia-Hao Hsu, Jian-Ping Su, Shih-

Hsiung Lee, Yang-Kun Ou 

Implementation for JSCC Scheme Based on QC-LDPC Codes ....................................................................... 292 

Longyu Ma, Chiu Wing Sham, Jia Zhan, Francis C. M. Lau 

Using LSTM and Regression Analysis for Railway Passenger Traffic Volume Prediction .............................. 296 

Fu Jie Tey, Chih-Chi Tuan, Cheng-En Cai, Ming-Xuan Wu, Yun-Sheng Wu, Tin-Yu Wu 

A Consideration on Computational Complexity Reduction by Log-GMRS .................................................... 298 

Kaito Masaki, Yukihiro Kamiya 

Does Blockchain Qualify as Secret-Free Immutable Storage? ......................................................................... 300 

Kazumasa Omote 

A Method to Prevent Known Attacks and Their Variants by Combining Honeypots and IPS ......................... 302 

Yudai Yamamoto, Shingo Yamaguchi 

Detection of Spam Transactions in Blockchain by Graph Analysis ................................................................. 306 

Robin Michel Kouame, Kai Saito, Hiroyuki Inaba 

Integrating FIDO Authentication with New Digital Identity in Taiwan ............................................................ 311 

Wei-Han Lin, Guan-Yan Yang, Kuo-Hui Yeh 

Proposal of Adaptation of 3D Sound IP Phone Service to Online Meetings .................................................... 313 

Moe Nitta, Yoshihiro Ito, Yohei Ozawa 

Combined Virtual Bumps and Textures on Electrostatic Friction Tactile Displays .......................................... 315 

Mirai Azechi, Shogo Okamoto 

Floor Projection with QR Code-Based Interactions and Visitor Drawings ...................................................... 318 

Nobuyuki Umezu, Bai Yuming 

Smart Touchless Control with Credit-Card Sized Radar Sensor and Microcomputer ...................................... 321 

Philip Hann Yung Lee, Yilong Lu 

First-Person View Hand Posture Estimation and Fingerspelling Recognition Using HoloLens ...................... 323 

Tomohito Fujimoto, Takayuki Kawamura, Keiichi Zempo, Sandra Puentes 

Multi-Class Brain Computer Interface Using Steady-State Somatosensory Evoked Potentials ....................... 328 

Riku Kato, Atsushi Matsubara, Shota Nakashima, Seiji Nishifuji 

Friendly Chatbot with IBM Watson Assistant Support Elderly Delightful in Smart Mirror ............................. 332 

Nattapon Prajugjit, Piyarat Silapasuphakornwong, Kingkarn Sookhanaphibarn, Kazutake 

Uehira 

Classification of Three Intentions Based on Auditory Steady State Response to Natural Sound ..................... 335 

Koki Harada, Atsushi Matsubara, Shota Nakashima, Seiji Nishifuji 



Changes in the Heart Rate During Sleep with Menstrual Cycle Under Free-Living Conditions ..................... 339 

Hazuki Masuda, Shima Okada, Takahide Tanaka, Naruhiro Shiozawa, Yusuke Sakaue, 

Masanobu Manno 

Fall Prediction Based on Head-Mounted IMU Sensor System ........................................................................ 341 

Fang-Yi Lin, Po-Ting Lee, Yuan-Hao Ho, Pi-Shan Sung, Peng-Ting Chen, Chih-Lung Lin 

Research on Data Augmentation for Vital Data Using Conditional GAN ........................................................ 344 

Maho Shiotani, Shino Iguchi, Katsuhisa Yamaguchi 

Multi-Condition Training and System Combination for Automatic MOS Prediction ...................................... 346 

Yuuki Tachioka 

Automatic Selection of Appropriate Data Augmentation Operation for Acoustic Scene 

Classification Model Training .......................................................................................................................... 348 

Toki Sugiura, Akio Kobayashi, Takehito Utsuro, Hiromitsu Nishizaki 

Dialog Breakdown Detection Using Multimodal Features for Non-Task-oriented Dialog Systems ................ 352 

Kazuya Tsubokura, Yurie Iribe, Norihide Kitaoka 

Dialogue Robot Competition for the Development of an Android Robot with Hospitality.............................. 357 

Ryuichiro Higashinaka, Takashi Minato, Kurima Sakai, Tomo Funayama, Hiromitsu 

Nishizaki, Takayuki Nagai 

Summarization of Spoken Lectures Based on MMR Method and Important/Unimportant Sentence 

Classification Using BERT ............................................................................................................................... 361 

Kento Masuda, Yui Hayakawa, Kazumasa Yamamoto, Seiichi Nakagawa 

Detecting Dialogue Breakdowns Using Nonverbal Information in Text-Based Dialogue System ................... 365 

Kota Watanabe, Takahiro Uchiya 

OmniVoxel: A Fast and Precise Reconstruction Method of Omnidirectional Neural Radiance Field .............. 367 

Qiaoge Li, Itsuki Ueda, Chun Xie, Hidehiko Shishido, Itaru Kitahara 

Template Matching with White Balance Adjustment Under Multiple Illuminants ........................................... 372 

Teruaki Akazawa, Yuma Kinoshita, Hitoshi Kiya 

A Sketch Correction Method for Symmetric Structures Based on Two-Point Perspective .............................. 377 

Chun Xie, Siqi Dong, Hidehiko Shishido, Itaru Kitahara 

Student-Teacher Anomaly Detection Considering Knowledge Consistency Between Layer Groups .............. 381 

Kohei Nakazawa, Katsuya Hotta, Jun Yu, Chao Zhang 

Practical Leakage-Resilient Signcryption Scheme Suitable for Mobile Environments .................................... 383 

Yuh-Min Tseng, Tung-Tso Tsai, Sen-Shan Huang 

Proposal on Password Reminder System for Partial Forgetting ....................................................................... 385 

Hiroyuki Inaba, Ryota Hosoda 

Motion Estimation by Deep Learnings Using Ambient Sensor Network ......................................................... 389 

Yang Qun, Shoichiro Hara, Yuji Watanabe 

Comparative Study of Word Embeddings for Classification of Scientific Article on Human Health 

Risk of Electromagnetic Fields ......................................................................................................................... 391 

Sang-Woo Lee, Nam Kim, Jung-Hyok Kwon, Hyung Do Choi, Sol-Bee Lee, Eui-Jik Kim 



Quality Improvement of Children’s Speech by Speaker Vector in General Purpose Vocoder .......................... 393 

Satoshi Yoshida, Ken’Ichi Furuya, Hideyuki Mizuno 

Throat Microphone Speech Recognition Using Wav2vec 2.0 and Feature Mapping ....................................... 395 

Kohta Masuda, Jun Ogata, Masafumi Nishida, Masafumi Nishimura 

A Robust Learning Framework Using Self-Supervised Learning for Learning with Noisy Labels ................. 398 

Ryota Higashimoto, Soh Yoshida, Mitsuji Muneyasu 

Propagation-Based Fake News Detection Using a Combination of Different Content Features ...................... 400 

Kayato Soga, Soh Yoshida, Mitsuji Muneyasu 

Analysis of Relationships Between Visual Cognitive Contents and Response of Each Brain Region 

Via Visual Question Answering ........................................................................................................................ 402 

Ryo Shichida, Ren Togo, Keisuke Maeda, Takahiro Ogawa, Miki Haseyama 

Content-Based Image Retrieval Using Effective Synthesized Images from Different Camera Views 

Via pixelNeRF .................................................................................................................................................. 404 

Yuki Era, Ren Togo, Keisuke Maeda, Takahiro Ogawa, Miki Haseyama 

Shoot Event Prediction from Soccer Videos by Considering Players’ Spatio-Temporal Relations .................. 406 

Ryota Goka, Yuya Moroto, Keisuke Maeda, Takahiro Ogawa, Miki Haseyama 

Free-Viewpoint Sports Video Generation Based on Dynamic NeRF Considering Time Series ....................... 408 

Masato Kawai, Rintaro Yanagi, Ren Togo, Takahiro Ogawa, Miki Haseyama 

Flexible Framework to Provide Explainability for Fake News Detection Methods on Social Media .............. 410 

Matsumoto Hayato, Soh Yoshida, Mitsuji Muneyasu 

Precise Gymnastic Scoring from TV Playback ................................................................................................ 412 

Qiaoge Li, Zhenghang Cui, Itaru Kitahara, Ryusuke Sagawa 

Recognizing Confusion in Assembly Work Based on a Hidden Markov Model of Gaze Transition ............... 416 

Kaori Fujinami, Tensei Muragi 

3D Point Cloud Image Instance Segmentation System Based on Hierarchical Aggregation ........................... 418 

Min-Hua Lu, Jian-Ping Wang, Xiaomin Liu, Yu-Cheng Fan 

Deep Learning Based Malaria-Infected Cell Detection and Parasite Life Stage Classification 

Method ............................................................................................................................................................. 420 

Xiu-Zhi Chen, Ya-Chuan Hsu, Yen-Lin Chen, Chuan Meng Goh, Wan-Ju Yu 

A Genetic Algorithm to Optimize Cargo Stability in Container Transportation ............................................... 422 

Chi-Jung Hsieh, Kuang-Sung Wu, Tin-Yu Wu, Fu Jie Tey, Yi-Kai Chen, Jye Yi Ho 

Prediction of Seismic Intensity Distributions Using Neural Networks ............................................................ 424 

Koyu Mizutani, Haruki Mitarai, Kakeru Miyazaki, Ryugo Shimamura, Soichiro Kumano, 

Toshihiko Yamasaki 

Time Domain Analysis for Extracting Spatial Distribution of Visible Light IDs ............................................. 426 

Nobuhide Yokota, Hiroshi Yasaka, Kazuya Sugiyasu, Hideyuki Takahashi 

Proposal of Robot-Guided Evacuation Method Considering Congestion at Stairs .......................................... 428 

Masafumi Hombe, Takahiro Uchiya 

Void Area Detection for Efficient UAV Sensing in Radiation Dose Mapping.................................................. 430 

Ryo Kikawa, Masashi Matsuya, Katsunori Oyama, Kouichi Genda 



Storage Structure Optimization of Container Images in P2P File System ........................................................ 432 

Yafei Zhou, Takahiro Uchiya, Ichi Takumi 

Study on SPQ and CBS Effect on QoS Over Wired Home Networks .............................................................. 434 

Ennouhe Taleb, Yoshihiro Ito 

Research on Optical Signal Communication Using RGB Color OLED Lighting ............................................ 436 

Naoki Nagashima, Yuji Sano 

Effects of Adaptive Sound Level Changes of Background Music on Cognitive Tasks .................................... 439 

Yu Shibuya, Kanae Yanagisawa, Shogo Kajimura 

Difference in Skin Conductance Dynamics to Horror and Family Bond Emotional Movies ........................... 444 

Tatsuki Makioka, Shogo Okamoto, Ibuki Tara 

ICHOS - Noise Data Collection Through Crowd Sourcing Techniques Using Mobile Phones ....................... 447 

Kunal Prasad, Agnes Mutiarawati Prahastiwi, Sheng-Ming Wang 

A Conversational Recommendation System Has Better Usability? a Case-Study of TravelMate .................... 450 

Yii-Lin Lu, Yih-Jiun Lee, Kai-Wen Lien 

Otonona: A Prototype for Experiencing Absolute Pitch Using Multimodal Augmented Reality ..................... 453 

Ayumi Oka, Kazutaka Kurihara 

Recognition of the States of Confusion During Assembly Work Based on Electrodermal Activity ................. 457 

Akinobu Watanabe, Tensei Muragi, Airi Tsuji, Kaori Fujinami 

Sentiment Analysis of Japanese Tweets Using Auto-Augmented Sentiment Polarity Dictionaries 

and Advanced Word Embedding ...................................................................................................................... 462 

M. Fahim Ferdous Khan, Akito Kanemaru, Ken Sakamura 

Immersive Experience and Emotional Response Triggered by Laughter in Humorous Narrative of 

the Podcast ........................................................................................................................................................ 467 

Yi-Ting Huang, An-Di Gong 

Expression-Controllable Facial Video Generation for Impression Quantification ........................................... 469 

Kanade Sumino, Ikuhisa Mitsugami, Ryusuke Sagawa 

Proposal for a System TODOKATSU: Converts Feelings of Support for Others into Motivation for 

Managing One's Own To-Do Lists ................................................................................................................... 471 

Haruko Onishi, Mizuho Hoshikuma, Nagisa Ashihara, Miyui Odama, Saerom Lee, Takayoshi 

Kitamura 

Overnight Stock Movement Prediction with Contextualized Embedding Incorporating News and 

Stock ................................................................................................................................................................. 476 

Junjie H. Xu, Shiwen An, Liangcheng Lyu, Yiming Bai 

Drowsiness Estimation from Respiratory Index Obtained by Using Smart Seat Belt Buckle .......................... 479 

Akihisa Sanae, Haruki Kawanaka, Koji Oguri 

Human Activity Recognition with Spiking Neural Network ............................................................................ 482 

Shang-Chai Yang, Ming-Lun Wu, Yuan-Kai Wang 

Image Generation from Brainwaves Using Dual Generative Adversarial Training .......................................... 484 

Yen-Chiao Wang, Yi-Jie Chen, Bo-Hao Chen 



Can We Estimate a Useful Range of Prices for Popular Models of Used Cars Using Past Data? .................... 486 

Md Shoaib Bhuiyan 

Video-Based Automatic Cattle Identification System ...................................................................................... 490 

Su Larb Mon, Thi Thi Zin, Pyke Tin, Ikuo Kobayashi 

Cow Lameness Detection Using Depth Image Analysis .................................................................................. 492 

San Chain Tun, Thi Thi Zin, Pyke Tin, Ikuo Kobayashi 

Cattle Pose Classification System Using DeepLabCut and SVM Model ......................................................... 494 

May Phyu Khin, Thi Thi Zin, Cho Cho Mar, Pyke Tin, Yoichiro Horii 

Proposals and Practices for Open Image Data Processing and Promotion in Local Governments ................... 496 

Yunhao Tu, Mayu Urata, Mamoru Endo, Takami Yasuda 

Development of Hornet Detection Camera System for Smart Beekeeping ...................................................... 501 

Mitsuki Terada, Akashi Satoh 

Vocal Tract Shape Estimation for Speech Imitation by Motorized Vocal Tract Models ................................... 505 

Manatsu Furukawa, Naoto Wakatsuki, Tadashi Ebihara, Yuka Maeda, Koichi Mizutani 

Development of Boxing Glove Type Sensation Device for Exercise Induction and Continuation .................. 509 

Yurie Kondo, Shima Okada, Moemi Saito, Takahide Tanaka, Kanaru Fumimoto 

I/Q Channel Selection for 24 GHz CW Radar to Non-Contact Vital Signs Detection for Health 

Check System .................................................................................................................................................... 511 

Hoang Thi Yen, Masaki Kurosawa, Tetsuo Kirimoto, Satoshi Suzuki, Guanghao Sun 

OTOMO: Electric Wheelchair-Type Remote Communication Mobility .......................................................... 513 

Keisuke Naito, Rina Katsube, Jun Aoki, Kelvin Cheng, Soh Masuko, Toshiaki Uchiyama 

Development of Highly Functional Adaptors for Sports Prostheses ................................................................ 517 

Daishi Nagaseki, Hiroyuki Chiba, Hideyuki Natori, Kazuya Kato, Sho Niigaki, Toshimitsu 

Okane, Mizuki Uematsu, Ryuichi Kobayashi 

Usability Evaluation of Operating Devices for Electric Wheelchairs .............................................................. 519 

Tadaaki Ikehara, Yamato Terashima, Kazuyuki Kojima 

Evaluation on a Method of Detecting Suspicious Objects Using Time-Series Images Taken by 

Passive and Active Imagers of W-band Radar .................................................................................................. 521 

Erika Saito, Wataru Kameyama, Toshio Sato, Yutaka Katsuyama, Takuro Sato 

Semantic Segmentation of Equirectangular Images with UniFuse ................................................................... 523 

Atsushi Yokota, Shigang Li 

Wallpaper Dataset for Image Classification ..................................................................................................... 525 

Haruto Toyonaga, Masahiro Okuda 

Counting Pear Flower Buds Using Worm’s-Eye View Images......................................................................... 529 

Takumi Hanakawa, Masashi Nishiyama, Yoshio Iwai, Eiji Morimoto, Shintaro Nakatani 

Support for Hand Writing Practice with Emphasized Visual Instructions ........................................................ 533 

Natsumi Kako, Nobuyuki Umezu 

Error Resilience with Adaptive Measurement Rate for Block-Based Compressed Sensing ............................ 538 

Hsiang-Cheh Huang, Feng-Cheng Chang, Po-Liang Chen 



A Study of Social Support and Leisure Constraints on the Leisure Participation Intention of the 

Elderly .............................................................................................................................................................. 542 

Ya-Ling Kao, Jian-Yu Chen, Chin-Chi Chen, Yu-Wei Su 

Concept of a Community Ride Share Model for Designing a Smart City in Emerging Countries: A 

Case Study in Dhaka, Bangladesh .................................................................................................................... 544 

Nuren Abedin, Md Rakibul Hoque, Md Ismail Hossain, Ashir Ahmed 

Evaluation of Supply Chain Management on Green Performance in Taichung Smart Port of Taiwan ............ 549 

Chao-Hung Chiang, Liang-Bi Chen, Szu-Yu Kuo, Li-Juan Lin, Yi-Pin Lin, Yu-Ching Hsu 

An AIoT-Based Water Quality Inspection System for Intelligent Aquaculture ................................................ 551 

Wu-Chih Hu, Liang-Bi Chen, Bo-Hao Wang, Guo-Wei Li, Xiang-Rui Huang 

A Self-Supervised Learning-Based Computer Recognition Platform for Orchidaceae Classification ............. 553 

Wu-Chih Hu, Guan-Zhi Huang, Xiang-Rui Huang, Wei-Chien Wang, Liang-Bi Chen 

Influence Factors of Resignation Intention of Primary-Level Employees in China Logistics 

Companies ........................................................................................................................................................ 555 

I-Ching Lin, Jai-Tsung Hong 

Campus School Affairs System Architecture and App for Course Push Broadcast Based on Smart 

Campus Applications ........................................................................................................................................ 557 

Shun-Pin Chuang, Jia-Yu Guo, Xiu-Jia Tian, Bing-Hong Xiao, Szu-Yu Kuo, Liang-Bi Chen 

Vulnerability Modeling and Protection Strategies Via Supervisory Control Theory ........................................ 559 

Kanta Ogawa, Kenji Sawada, Kosei Sakata 

Preliminary Study on Noise-Resilient Artificial Neural Networks for On-Chip Test Generation .................... 561 

Tsutomu Inamoto, Tomoki Nishino, Senling Wang, Yoshinobu Higami, Hiroshi Takahashi 

Resource Allocation for Epidemic Spreading Processes Based on Minimax Strategy ..................................... 566 

Taisei Taguchi, Ryosuke Adachi, Yuji Wakasa 

On Initial Locations, Feasibility, and Performance in Multi-Agent Surveillance Systems .............................. 568 

Kyohei Murakata, Koichi Kobayashi, Yuh Yamashita 

Fear Magnified by Vibratory Stimuli to the Upper-Body at Predictive Horror Scenes .................................... 570 

Tastuki Makioka, Shogo Okamoto, Ibuki Tara 

Seamless Entertainment in Virtual Museum Wanna Play a Shooting Game in an Authentic Museum 

Space? ............................................................................................................................................................... 573 

Masaki Hayashi, Nao Takeuchi, Tomoko Koda 

Learning Support by Visualizing Game Strategies from Imitation Learning Agents ....................................... 575 

Ueno Masayuki, Takami Tomoyuki 

Verifying the Independence of Anterior and Mediolateral Margin of Gait Stability Indices ............................ 577 

Tomohito Kuroda, Shogo Okamoto, Yasuhiro Akiyama 

Enhancing the Sense of Unity with Performers in VR Space by Mutual Presentation of 

Electroencephalogram Information .................................................................................................................. 580 

Kota Ide, Ryota Horie 

Photo Based Improvement of Virtual Living Room System Using Video Call to Connect Family 

Moderately........................................................................................................................................................ 582 

Genki Uryu, Kenji Funahashi, Shinji Mizuno 



A Framework for IoT-Based Audio Recognition of Crying Children to Prevent Trap in a School 

Van .................................................................................................................................................................... 587 

Corentin Fauchart, Mathias Saconnet, Sami Ferdjani, Kingkarn Sookhanaphibarn, Worawat 

Choensawat 

Audio Recognition of Crying Children Sounds Using Deep-Learning Technique to Prevent Trap in 

School Van ........................................................................................................................................................ 589 

Mathias Saconnet, Corentin Fauchart, Sami Ferdjani, Kingkarn Sookhanaphibarn, Worawat 

Choensawat 

AR Tooth Brushing Game to Promote Children’s Oral Care Habits Through Object Tracking ....................... 592 

Haruki Kondo, Kenji Funahashi, Shinji Mizuno 

A New Analysis Method for Frequency Response Analysis of Micro-Speaker Using Equivalent 

Circuit and Finite Element Method .................................................................................................................. 597 

Kotaro Kitamura, Yoshinobu Kajikawa 

Multiple Noise Suppression in the Same Direction Using Virtual Focus and Spectral Subtraction ................. 599 

Kenji Ozawa, Kanji Watanabe, Shuichi Sakamoto 

Whistling Practice Smartphone Application Using Unity ................................................................................ 601 

Yuya Kodama, Mikio Mori 

Development of High-Resolution Three-Dimensional Acoustic Reproduction Evaluation Method 

Using Ambisonics ............................................................................................................................................. 603 

Akihiro Ishida, Kenshiro IIyoshi, Takahiro Yoshida 

Incremental Acoustic Scene Classification Using Rehearsal-Based Strategy .................................................. 606 

Ibnu Daqiqil Id, Masanobu Abe, Sunao Hara 

Lightweight Improvement of Deep Learning Model on Plantar Pressure Images ............................................. 611 

Chao-Hsien Lee, Chi-Hung Lee 

Performance Evaluation of Device LED Extraction for Data Center Infrastructure Monitoring ..................... 613 

Misheel Enkhbaatar, Tatsuya Yamazaki 

Tomato Fruit Maturity Estimation from RGB Images ...................................................................................... 615 

Stefan Baar, Yosuke Kobayashi, Tatsuro Horie, Kazuhiko Sato, Shinya Watanabe 

Automated Judgement of Gateball with AI-IoT ............................................................................................... 617 

Ami Uchikata, Trong Pham Dinh, Koki Ishioka, Mikiko Sode Tanaka 

Fingerprint Liveness Detection Using Handcrafted Feature Descriptors and Neural Network ........................ 619 

Zhi-Sheng Chen, Reza Pulungan, Yung-Hui Li, Farchan Hakim Raswa, Agus Harjoko, Jia-

Ching Wang, Indra Yusuf Kinarta, Chung-Ting Lee 

Data Usage Monitoring Method Using Metadata in Vehicle Data Distribution ............................................... 622 

Punit Galav, Syafril Bandara, Akimasa Okada, Takehiko Nagano, Hidetoshi Teraoka 

A Mobile Application Presenting Hidden Architectural Heritage Sites in Augmented Reality ........................ 627 

Min-Jung Lin, Nan-Ching Tai, Kuang-Ting Huang 

Smart Augmented Reality Self-Guiding Application for Museum Visitors of Different Age Groups .............. 629 

Cai-Yun Zhou, Nan-Ching Tai 



Automatic Fault Detection in Race Walking from a Smartphone Camera Via Fine-Tuning Pose 

Estimation ......................................................................................................................................................... 631 

Tomohiro Suzuki, Kazuya Takeda, Keisuke Fujii 

Implementation of Deep Learning-Based Hierarchical Object Detection System for High-

Resolution Images ............................................................................................................................................ 633 

Makoto Sugaya, Yusei Horikawa, Kazuma Mashiko, Tomoya Minagawa, Tetsuya Matsumura 

Regularization to Suppress Mode Collapse in GANs Using Image Similarity ................................................ 635 

Kuniyasu Imade, Taro Kiriyama, Satoshi Yamane 

Three Dimensional Microscope Image Super-Resolution Using Deep Learning and Self-similarity .............. 637 

Tomoya Komiyama, Yinhao Li, Yen-Wei Chen, Yu Song, Yutaro Iwamoto 

Automatic Reference Image Selection Approach for Reference-Based Image Super-Resolution .................... 641 

Kazuma Okada, Yutaro Iwamoto, Yinhao Li, Yen-Wei Chen 

Accurate Hand Gesture Recognition Using Color and Depth Images with Modality-Invariant 

Fusion ............................................................................................................................................................... 645 

Masaya Okano, Jia-Qing Liu, Tomoko Tateyama, Yutaro Iwamoto, Yen-Wei Chen 

Skeleton Features-Based Drowsiness Detection for a Semi-Autonomous Driving System in Real 

Road Conditions ............................................................................................................................................... 649 

Koki Takahashi, Mika Sunagawa, Shin-Ichi Shikii, Mototaka Yoshioka 

V2X Network Design Method Based on Peers’ Location and Road Information ............................................ 651 

Hiroki Hanawa, Takumi Miyoshi, Taku Yamazaki 

Pedestrian – Vehicle Collision Avoidance Support System for Many Pedestrians ........................................... 655 

Hikaru Shimada, Yukito Kawashita, Tomotaka Wada 

Context-Based Prediction for Crossing Intentions of Cyclists at Signalized Intersections .............................. 657 

Yun Song, Yanlei Gu, Igor Goncharenko 

A Method of Deadlock and Girdlock Avoidance at Signal-Free Intersections ................................................. 659 

Ha Hunmok, Daisuke Kasamatsu 

Effect Reduction Method by Periodic Noise on Pulse Wave Visible Light Communication ........................... 661 

Takumi Hamano, Wataru Uemura 

A Proposal of Throughput-Based Congestion Control of MPTCP for WebQoE Improvement ........................ 664 

Takeshi Kato, Yoshihiro Ito 

Quick Screen View Rotation Based on Device Rotation Prediction by SVM .................................................. 666 

Koga Toriumi, Takeshi Kamiyama, Masato Oguchi, Saneyasu Yamaguchi 

Evaluation of TCP Performance Under In-Vehicle Networks with IEEE 802.1 TSN ...................................... 668 

Yohei Ozawa, Yoshihiro Ito 

A Tourist Spot Recommendation Method Based on Image Search and Sentiment Analysis ............................ 670 

Kouki Oooka, Yuanyuan Wang 

Improving Accuracy of Position Information in Egocentric Pose Estimation Methods ................................... 675 

Sho Nakashima, Hiroshi Watanabe 

Analysis of People’s Dissatisfaction on COVID-19 Using Discontent Questionnaire Data ............................ 679 

Xiaoyu Ye, Yuanyuan Wang 



Extracting Basic-And-Advanced Relationships Based on the Structure of Teaching Material 

Documents ........................................................................................................................................................ 683 

Shoko Fujii, Shinya Abe, Yuto Komatsu, Satoshi Fujitsu, Kinji Matsumura, Hiroshi Fujisawa 

PSO-Adam – a Case Study of Mobile Positioning ........................................................................................... 685 

Dongyang Lin, Chi-Hua Chen 

Can We Analyze Regional Differences of Emotional Change in COVID-19 Pandemic from SNS 

Data? ................................................................................................................................................................. 687 

Sotaro Asada, Saerom Lee, Takayoshi Kitamura 

Instance-Wise Center Loss for Efficient Training of Deep Convolutional Neural Networks ........................... 692 

Koki Madono, Masayuki Tanaka, Masaki Onishi 

Emotion Recognition Model with Class-Wise Domain Adaptation Based on Few-Shot EEG 

Learning ........................................................................................................................................................... 697 

Shoya Furukawa, Takuto Sakuma, Shohei Kato 

Development of a VS Ultrasound Diagnostic System with Image Evaluation Functions ................................ 699 

Jiayi Zhou, Norihiro Koizumi, Yu Nishiyama, Ryosuke Tsumura, Hiroyuki Tsukihara, Naoki 

Matsumoto 

Facial Expressions Generating Model Reflecting Agent’s Emotion Response Using Facial 

Landmark Residual Networks .......................................................................................................................... 701 

Shintaro Kondo, Seiichi Harata, Takuto Sakuma, Shohei Kato 

Proposal of a Game Recommendation System Considering Playing Time and Friendships ............................ 703 

Kazuki Iwadare, Atsuko Mutoh, Koichi Moriyama, Nobuhiro Inuzuka 

Enhancing Social Telepresence on Text Communication Using Robot Avatar that Reflects User’s 

Chatting States .................................................................................................................................................. 707 

Yasutaka Nakamura, Seiichi Harata, Takuto Sakuma, Yoshihiro Tanaka, Yoshihiko Nankaku, 

Shohei Kato 

Compact Clean Unit System Platform (CUSP) for Quality-Of-life Improvement ........................................... 710 

A. Ishibashi, Z. Zhou, S. Liang, T. Hsieh, M. Yasutake 

Gas Source Estimation Using CFD in Conjunction with Microdrone Gas Detection ...................................... 712 

Yiming Li, Kazuyuki Kojima 

User Identification Based on Mouse Operation Toward Automatic Home Appliance Configuration .............. 714 

Kyohei Suda, Shigemi Ishida, Hiroshi Inamura 

Supporting Deaf and Hard-Of-Hearing People to Watch Sports by Detecting Excitement Using 

Mobile and Wearable Devices .......................................................................................................................... 716 

Hayato Fukui, Jee-Eun Kim, Masahiro Bessho 

Development of a Smart Stock Assistant for Industries ................................................................................... 719 

A. M. N. N. Senevirathna, W. P. P. M. Wijesinghe, W. A. S. Wijesinghe, Chinthaka 

Premachandra, H. W. H. Premachandra 

A Study on Improvement of Traffic Sign Detection Accuracy for Blurred Images .......................................... 722 

Keita Kumagai, Tomio Goto 

A Study on JPEG Artifact Removal by Four-Directional Difference-based ℓ0,1 Norm 

Regularization .................................................................................................................................................. 724 

Iori Kobayashi, Ryo Matsuoka 



QR Code Image Refinement by Deep Learning ............................................................................................... 726 

Sein Okazaki, Masaya Ohta 

Fast Seam Carving for Video Image Based on Cost Equalisation .................................................................... 728 

Shoma Deguchi, Yuta Murak, Naoyuki Awano, Ken-Ichi Kobori 

A Method for Reducing Drawing Load by Level-Of-Detail Based on Impression Deterioration .................... 730 

Tomoki Kosaka, Yuta Muraki, Naoyuki Awano, Ken-Ichi Kobori 

Weighted Median Based Multiple Exposure Blending for Rain Streak Removal ............................................ 732 

Mio Mishima, Ryo Matsuoka 

Anomaly Detection for Lung CT Images Using SVDD-AE ............................................................................ 734 

Zhihui Gao, Ryohei Nakayama, Akiyoshi Hizukuri, Kosuke Shibuya, Shoji Kido 

High-Speed Image Generation of Transparent Objects Using an Image Conversion Network ........................ 736 

Sana Nishinaga, Karin Kaifuku, Jingtao Huang, Takashi Komuro, Kayo Ogawa 

Formulation of Ever Zooming-Up Photomosaics ............................................................................................. 738 

Bai Yuming, Nobuyuki Umezu 

Performance Improvement of Deblurring Using Learning Methods ................................................................ 740 

Tatsuya Mizuno, Tomio Goto 

Improving Image Quality of Surveillance Camera Images by Noise Removal Using Learning 

Method ............................................................................................................................................................. 742 

Daiki Akiyama, Tomio Goto 

A Study on the Same Cross-Sectional Tracking Method Using AEMADP++ Based on YOLACT++ 

for Automated Diagnostic and Therapeutic Robots .......................................................................................... 744 

Takumi Fujibayashi, Norihiro Koizumi, Yu Nishiyama, Ryosuke Tsumura, Kiyoshi Yoshinaka, 

Hiroyuki Tsukihara 

An Avoiding Overlap Method Between Acoustic Shadow and Organ for Automated Ultrasound 

Diagnosis and Treatment .................................................................................................................................. 746 

Momoko Matsuyama, Norihiro Koizumi, Yu Nishiyama, Ryosuke Tsumura, Hiroyuki 

Tsukihara, Kazushi Numata 

Gender and Age Differences in Mind Perception of Robots ............................................................................ 748 

Junyi Shen, Shinichi Koyama 

Identification of Vocal Tract State Before and After Swallowing Using Acoustic Features ............................. 752 

Aoi Sugita, Masafumi Nishida, Masafumi Nishimura, Yasuo Horiuchi, Shingo Kuroiwa 

Estimation of Mediolateral Gait Postural Stability Using Time-Series Pelvis Angular Velocities ................... 754 

Ziqi Liu, Tomohito Kuroda, Shogo Okamoto, Yasuhiro Akiyama 

An Automatic Judgment Method of Swelling Or Atrophy of Organs for Ultrasound Diagnosis ..................... 757 

Miyu Yamada, Ryosuke Tsumura, Norihiro Koizumi, Kiyoshi Yoshinaka, Yu Nishiyama, Naoki 

Matsumoto 

A Context-Aware Exercise Facilitation System While Doing Other Tasks ...................................................... 759 

Mizuki Kobayashi, Airi Tsuji, Kaori Fujinami 

A Transformer-Based Multimodal Network for Audiovisual Depression Prediction ....................................... 761 

Shiyu Teng, Shurong Chai, Jiaqing Liu, Tateyama Tomoko, Xinyin Huang, Yen-Wei Chen 



Accurate and Efficient Generation of High-Resolution Facial Expression Images by Multi-Task 

Learning Using Generative Adversarial Networks ........................................................................................... 765 

Tatsuya Hanano, Masataka Seo, Yen-Wei Chen 

Simulation of Facial Palsy Using an Improved Generative Adversarial Net with Two Discriminators ........... 769 

Takato Sakai, Masataka Seo, Naoki Matsushiro, Yen-Wei Chen 

A Lightness-Aware Nearest Neighbor Search Method for Exampled-based Color Transfer ............................ 773 

Chunzhi Gu, Chao Zhang 

Cross-Modal Image Retrieval Considering Semantic Relationships with Object Information ........................ 775 

Huaying Zhang, Rintaro Yanagi, Ren Togo, Takahiro Ogawa, Miki Haseyama 

A Multimodal Interpretable Visual Question Answering Model Introducing Image Caption 

Processor .......................................................................................................................................................... 777 

He Zhu, Ren Togo, Takahiro Ogawa, Miki Haseyama 

Extension of iHAC Hub Specification for Supporting Interconnectivity Between Matter and 

ECHONET Lite ................................................................................................................................................ 779 

Shunya Nagashige, Kentaro Tanaka, Hidekazu Suzuki 

Bridging the ECHONET Lite Protocol and the W3C Web of Things for Smart Homes in Japan .................... 781 

Van Cu Pham, Tao Xin, Marios Sioutis, Yasuo Tan 

A Mock Server for ECHONET Lite Web API Application Development and Testing ..................................... 786 

Tao Xin, Van Cu Pham, Marios Sioutis, Yuto Lim, Yasuo Tan 

ECHONET Lite as an Interface for Z-Wave Devices in a Home Automation System ..................................... 788 

Marios Sioutis, Van Cu Pham, Yasuo Tan, Satoshi Morooka, Kazuaki Kawanishi 

Round Color 2D Symbol with Display Area and Secret Data Area for Business-To-Consumer 

Applications...................................................................................................................................................... 793 

Nobuyuki Teraura, Isao Echizen, Keiichi Iwamura 

Development of a Management Support System for IoT Devices Using Wi-Fi Channel State 

Information ....................................................................................................................................................... 798 

Ryota Inaba, Yoshiaki Taniguchi, Nobukazu Iguchi 

A Transmission Rate Variation Model Considering Transmission Power Based on Advection-

Diffusion Equation for Multi-Rate Wireless LANs .......................................................................................... 800 

Shunsuke Sawamura, Hiroyasu Obata, Chisa Takano, Kenji Ishida 

Suggestion of Fairness Index Considering Wireless and Wired LANs on Android Devices ............................ 802 

Ena Matsuno, Saneyasu Yamaguchi, Takeshi Kamiyama, Masato Oguchi 

Impact of Intermittency on Network-Controlled Robotics Device in Ever Changing Environment ................ 804 

Arata Koike, Yoshiko Sueda 

The High-Efficiency Motion-Blurred Video Restoration Method by Feature Enhancement-Based 

Deep Learning Network ................................................................................................................................... 808 

Chao-Ho Chen, Chia-En Lin, Tsong-Yi Chen, Da-Jinn Wang, Hsueh-Liang Hsiao, Cheng-

Kang Wen 

An Algorithm Design for Minimum-Latency Scheduling in Multiple-Data-Type Multi-Channel 

WSNs ............................................................................................................................................................... 810 

Vinh V. Le, Dung H. P. Nguyen, Bing-Hong Liu, Shao-I Chu, Chih-Yuan Lien, Jau-Ji Jou 



Hardware Implementation of Multi-Kernel Function for Support Vector Machine Classification 

Using Stochastic Logic ..................................................................................................................................... 812 

Shao-I Chu, Jun-Han Yan, Tzu-Heng Chien, Bing-Hong Liu, Chih-Yuan Lien, Xin-Ru Yu 

Using Hybrid Deep Learning Model to Detect Anomaly Traffic Efficiently ................................................... 814 

Yi-Jen Su, Tso-Lin Kuo, Shan-Hsiung Hsieh, Chao-Ho Chen, Tsong-Yi Chen, Li-Chin Wu 

The Study of 60 GHz Wideband Conductor-Backed Coplanar Waveguide on a TGV Substrate ..................... 816 

C. L. Chiu, Ting-Rong Chen, Chia-Wei Lee, Jau-Ji Jou 

Novel Transformation Functions for the Stability Guarantee of Recursive Variable Digital Filters ................ 818 

Tian-Bo Deng 

Proposal of an Immersive Tourism System in Vehicle for Seasonal Scenery ................................................... 820 

Yoshia Saito, Yoshikazu Arai, Yoshitaka Shibata 

A Real-Time AR Visualization System of Snow-Covered Situations ............................................................... 825 

Yasuaki Kobayashi, Tomoya Kawakami, Satoru Matsumoto, Tomoki Yoshihisa, Yuuichi 

Teranishi 

Design of Division-Based Broadcasting System Considering Synchronous Delivery of Multiple 

Videos ............................................................................................................................................................... 828 

Yusuke Gotoh, Souki Yamasaki 

A Similarity-Based Sensor Data Recovery Scheme ......................................................................................... 830 

Ei Khaing Win, Tomoki Yoshihisa 

Regions of Interest Aware Versatile Video Coding for 360° Videos ................................................................. 832 

Jayasingam Adhuran, Gosala Kulupana, Anil Fernando 

LiDAR-Based Safe and Realistic Path Planning in Partially Observable Environments ................................. 834 

Shunta Ishizuya, Takuto Sakuma, Shohei Kato 

Introducing an AGV System into the Warehouse and Optimizing Product Placement for Efficient 

Operation .......................................................................................................................................................... 836 

Minami Watanabe, Koya Ihara, Shohei Kato, Takuto Sakuma 

A Production Line Work Schedule Generation System Considering Rest Alternation ..................................... 838 

Kenga Mikami, Koya Ihara, Takuto Sakuma, Shohei Kato 

Plant Disease Detection with Generative Adversarial Networks for Assisting Extension Workers ................. 840 

Yoshihisa Kamohara, Takuto Sakuma, Shohei Kato 

Abstracting Teammate with Multi-Agent DDPG Using Dual Encoders .......................................................... 842 

Yuki Hyodo, Takuto Sakuma, Shohei Kato 

Application of Generic Programming to Unsolved Mathematical Problems ................................................... 845 

Keito Tanemura, Yuuki Tachibana, Yuki Tokuni, Hikaru Manabe, Ryohei Miyadera 

An Intelligent Bedside Reading Light for Print and Mobile Devices ............................................................... 850 

Nan-Ching Tai, Yi-An Hsieh 

Non-Fungible Token Donation Platform Delivers Continuous Goodwill Without Daunting Donor 

Commitment ..................................................................................................................................................... 852 

En-Chia Chang, Nan-Ching Tai 



An Implementation of Code Writing Problem Platform for Python Programming Learning Using 

Node.js .............................................................................................................................................................. 854 

Shune Lae Aung, Nobuo Funabiki, San Haymar Shwe, Soe Thandar Aung, Wen-Chung Kao 

An Application of Code Writing Problem Platform for Python Programming Learning ................................. 856 

Shune Lae Aung, Nobuo Funabiki, San Haymar Shwe, Evianita Dewi Fajrianti, Sritrusta 

Sukaridhoto 

An Investigation of Code Modification Problem for Learning Server-Side JavaScript Programming 

in Web Application System .............................................................................................................................. 858 

Khaing Hsu Wai, Nobuo Funabiki, Shune Lae Aung, Soe Thandar Aung, May Zin Htun, Yan 

Watequlis Syaifudin, Wen-Chung Kao 

An Underwater Environment Measuring System and Three-Dimensional Visualization of 

Underwater Structure Using Underwater Drone and 5G Network ................................................................... 860 

Kazuyuki Kaneda, Yuki Sato, Ayanari Sibayama, Kiyoshi Horie, Yutaka Nagashima 

Skinfold Recognition for Positioning Quality Evaluation on Mammography .................................................. 862 

Yi-Chong Zeng, Yu-Hao Chen 

A Dialogue System Making Humor by Nori-Tsukkomi ................................................................................... 865 

Yosuke Seki 

Proposal of a Transportation Routing Method for Swarm Robots in WLAN Environment ............................. 867 

Masahiro Niihara, Nobuki Saito, Chihiro Yukawa, Kyohei Toyoshima, Tomoya Yasunaga, 

Tetsuya Oda 

Preliminary Research on Detecting Cavities in Freshly Cast Concrete Using Convolutional Neural 

Network ............................................................................................................................................................ 869 

Shion Ikeda, Yutaka Suzuki, Kota Takane, Masayuki Morisawa 

A 2-Channel Time-to-digital Converter with 20-ps Resolution for Pico-second Timing Application .............. 874 

Zhouji Du, Qin Ke, Hang Yu, Yan Li, Binjie Ge, Shanshan Yong, Yonghong Cheng 

FPGA Implementation of a Interval Type-2 Fuzzy Inference Based Wildfire Monitoring System .................. 876 

Tomoaki Matsui, Chihiro Yukawa, Yuki Nagai, Kyohei Toyoshima, Aoto Hirata, Tetsuya Oda 

Proposal of a Fuzzy Reasoning Based Landslide Disaster Risk Estimation System ........................................ 878 

Kei Tabuchi, Yuki Nagai, Chihiro Yukawa, Tomoaki Matsui, Nobuki Saito, Tetsuya Oda 

Content Delivery Methods Considering Both Emergency and Demand for Neighbor Cooperative 

Offloading System ............................................................................................................................................ 880 

Junichi Funasaka 

Simple Adaptive HDR System Using Gamma Correction Circuit with Variable Gamma Value...................... 884 

Ao Han, Yuji Sano 

Improvement of Recorded Voice for Tollgate Call by Suppressing Vehicle and Traffic Noise ........................ 889 

Mamoru Iwaki, Miu Ichimura 

Trend Prediction of Students’ Mock Examination Results Using Matrix Completion ..................................... 891 

Yutaka Yamada, Keisuke Maeda, Takahiro Ogawa, Miki Haseyama 

A Web Streaming System for Electric Guitar and Its Improving QoS Based on Fuzzy Control ...................... 893 

Genki Moriya, Kyohei Toyoshima, Chihiro Yukawa, Yuki Nagai, Tomoya Yasunaga, Tetsuya 

Oda 



Submarines Analysis of Baseball Using Smartphone with Athletic Trainers ................................................... 895 

Mitsugu Kakuta, Tokuyoshi Kono, Yuki Koike, Seiji Kubo, Sahara Sasaki, Yoshinori Takei 

The Color Recognition Bias in Stroop Interference in Kanji Letter Matching Task ........................................ 897 

Seiko Kawashima, Motoharu Takao, Shixiao Yu, Qiongxin Feng 

Edge Computing Hardware Design for Cubesat Camera ................................................................................. 901 

Pei-Jun Lee, Chun-Hsien Yu, Shiuan-Hal Shiu, Chi Wei Weng, Shu-Chun Huang, Guo-Cheng 

Xu 

Implementation of a Smart Checkout System Based on Face Recognition Using YOLO V3-Tiny ................. 903 

Chin-Fa Hsieh, Pin-Hong Liu, Jai-Xuan Lai, Shih-Hao Sun 

Automatic Vehicle License Plate Recognition Based on YOLO V4 for Smart Parking Management 

System .............................................................................................................................................................. 905 

Chin-Fa Hsieh, Cheng-Zhi Lin, Zheng-Zhe Li, Cheng-Hsiu Cho 

Generation of Images Based on Emotions Evoked by Music Using Generative Adversarial 

Networks .......................................................................................................................................................... 907 

Gai Katayose, Ikuko Shimizu 

Detection of Resting Zones Based on PSPNet in Salmon Scale Images .......................................................... 910 

Mikiyasu Nishiyama, Genki Suzuki, Hiroyuki Shioya 

A Fast Table Access Algorithm for High Efficiency Video Coding ................................................................. 912 

Jui-Hung Hsieh, Chih-Hao Lin, King-Chu Hung, Kuan-Yi Kuo, Wei-Ting Chen 

Design of a Low Cost Current Sensor for Energy Management Applications ................................................. 914 

Phil Meier, Oussama Ferhi, Kris Rohrmann, Marvin Sandner, Marcus Prochaska 

A Consideration on Efficient Detection Method of Anormal Responses in High-Dimensional 

Questionnaire Data ........................................................................................................................................... 917 

Kosuke Kurosawa, Mutsumi Suganuma, Wataru Kameyama 

M-DenseUNet: Multi Dense Encoder Connected UNet for Biomedical Image Segmentation ........................ 919 

Tongdan Jin, Kaixu Chen, Satoshi Yamane, Yoshihiro Kuroda 

Code-Switched Text Data Augmentation for Chinese-English Mixed Speech Recognition ............................ 922 

Chung-Ting Lee, Teng-Hui Wang, Kai-Wen Liang, Phuong Thi Le, Yung-Hui Li, Jia-Ching 

Wang 

Real-Time Monitoring System for Detecting Abnormal Operation Procedures ............................................... 924 

Tso-Ting Li, Chen-Chien Hsu 

Deep Learning-Based Risk Prediction Model for Recurrence-free Survival in Patients with 

Hepatocellular Carcinoma Using Multi-phase CT Image ................................................................................ 926 

Weibin Wang, Fang Wang, Yunjun Yang, Yinhao Li, Jing Liu, Xianhua Han, Lanfen Lin, 

Ruofeng Tong, Hongjie Hu, Yen-Wei Chen 

Improve Object Detection Performance with Efficient Task-Alignment Module ............................................ 930 

Mai Nguyen, Thanh Hong Dang, Thanh Tung Nguyen, Toan Van Pham 

A Loss-Aware Weighting Strategy for Improving Object Detection ................................................................ 934 

Thanh Tung Nguyen, Mai Nguyen, Toan Van Pham, Thanh Hong Dang 

Development of 2.5-Dimensional Hazard Map ................................................................................................ 938 

Kazuma Yoshimura, Takumi Kaneko, Yoshinori Fujisawa 



An AI Edge Computing-Based Intelligent Hand Painting Teaching System .................................................... 942 

Xiang-Rui Huang, Hsin-Yu Chen, Liang-Bi Chen 

Visual Aircraft Recognition Via Mobile Virtual Reality ................................................................................... 944 

Kantinan Plupattanakit, Worawat Choensawat, Kingkarn Sookhanaphibarn 

Author Index 

 




