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Wednesday, November 17

Wednesday, November 17 9:15 - 9:30
Opening

Wednesday, November 17 9:30 - 10:15
Keynote 1: Human-Augmentation and the Future of Human-Computer
Integration
Prof. Jun Rekimoto (III, The University of Tokyo)

Chair: Ken Ohta (NTT DOCOMO, INC., Japan)

Traditionally, the field of Human Computer Interaction (HCI) was primarily concerned with designing
and investigating interfaces between humans and machines. However, with recent technological
advances, the concepts of "enhancing", "augmenting" or even "re-designing" humans themselves are
becoming feasible and serious topics of scientific research as well as engineering development.
"Augmented Human" is a term that I use to refer to this overall research direction. Augmented Human
introduces a fundamental paradigm shift in HCI: from human-computer-interaction to human-
computer-integration, and our abilities will be mutually connected through the networks (what we call
IoA, or Internet of Abilities, as the next step of IoT: Internet of Things). In this talk, I will discuss rich
possibilities and distinct challenges in enhancing human abilities.

Wednesday, November 17 10:30 - 11:45
S1: Wireless Network

Chair: Akira Uchiyama (Osaka University, Japan)

Design and Prototype Implementation of SD-RoF Networks..........1
Kazuki Aiura and Takumasa Ishioka (Osaka University & Graduate School of
Information Science and Technology, Japan); Ryota Shiina, Tatsuya Fukui and
Tomohiro Taniguchi (NTT Corporation, Japan); Kazuhiro Kizaki (Osaka University,
Japan); Takuya Fujihashi (Osaka University & Graduate School of Information Science
and Technology, Japan); Takashi Watanabe and Shunsuke Saruwatari (Osaka
University, Japan)

Deep Learning Based CSI Reconstruction with Limited Feedback for Massive MIMO 
Systems..........7

Xin Wang and Xiaolin Hou (DOCOMO Beijing Communications Laboratories Co., Ltd,
China); Lan Chen (DOCOMO Beijing Communications Laboratories Co., Ltd., China);
Yoshihisa Kishiyama (NTT DOCOMO, INC., Japan); Takahiro Asai (NTT DOCOMO, Inc.,



Japan)

WiGig Wireless Sensor Selection Using Sophisticated Multi Armed Bandit Schemes........12

Sherief Hashima (Postdoctoral & RIKEN-AIP Japan, Japan); Ehab Mahmoud
Mohamed (Aswan University, Egypt); Kohei Hatano (Kyushu University & RIKEN AIP,
Japan); Eiji Takimoto (Kyushu University, Japan)

Optimal Achievable Transmission Capacity Scheme with Transmit Power Control in 
Full-Duplex Wireless Multihop Networks..........18

Aung Thura Phyo Khun (Japan Advanced Institute of Science and Technology,
Japan); Yuto Lim (Japan Advanced Institute of Science and Technology (JAIST) &
School of Information Science, Japan); Yasuo Tan (Japan Advanced Institute of
Science and Technology & National Institute of Information and Communications
Technology, Japan)

Evaluation of Extended NTMobile System Running on vCPE with Mininet..........24
Hirotoshi Kato, Kota Suzuki and Hidekazu Suzuki (Meijo University, Japan); Katsuhiro
Naito (Aichi Institute of Technology, Japan)

Wednesday, November 17 14:00 - 15:15
S2: Machine Learning and Sensors

Chair: Xuyun Zhang (Auckland Unviersity, New Zealand)

FedSAUC: A Similarity-Aware Update Control for Communication-Efficient Federated 
Learning in Edge Computing..........30

     Ming-Lun Lee, Han-Chang Chou and Yan-Ann Chen (Yuan Ze University, Taiwan)

Deploying Collaborative Machine Learning Systems in Edge with Multiple Cameras.......36
Si Young Jang (KAIST, Korea (South)); Utku Günay Acer (Nokia Bell Labs, Belgium);
Chulhong Min (Nokia Bell Labs, United Kingdom (Great Britain)); Fahim Kawsar
(Nokia Bell Labs, United Kingdom)

A DNN-Based Method for Extracting Promotional Media Elements from Urban 
Images..........42

Yusuke Motoki (Keio University & Graduate School of Media and Governance,
Japan); Makoto Nakayama, Shunsuke Kondo, Eri Ishikawa and Sakura Jinno (Kesion
Co., Ltd., Japan); Jin Nakazawa (Keio University, Japan)

Estimating Work Engagement with Wrist-Worn Heart Rate Sensors..........50
Haruki Harashima and Yutaka Arakawa (Kyushu University, Japan); Shigemi Ishida



(Future University Hakodate, Japan); Yugo Nakamura (Kyushu University, Japan)

Low-Cost, High-Density Multi-Sensor Networks for Measuring Environmental 
Variable Distributions in a Greenhouse..........56

Yuichi Mitsudo and Shogo Moriyuki (National Agriculture and Food Research
Organization, Japan)

Wednesday, November 17 15:15 - 15:25
Poster/Demo: Fast Forward Session

Chair: Tsubasa Yumura (Hokkaido Information University, Japan)

Statistical Analysis Between Sleep Status and Occupational Health Indicators for 
Detecting Depression Signs in Healthy Workers..........62

Shuichi Fukuda and Yuki Matsuda (Nara Institute of Science and Technology, Japan);
Yutaka Arakawa (Kyushu University, Japan); Keiichi Yasumoto (Nara Institute of
Science and Technology, Japan)

CoreMoni: Individual Core Training Monitoring and Support System..........64
Nishiki Motokawa, Ami Jinno, Daiki Morita, Anna Yokokubo and Guillaume Lopez
(Aoyama Gakuin University, Japan)

Motion Recognition Scheme for Supporting Indoor PDR by Partial Introduction of 
Reference Data..........66

Chisaki Takahashi and Hiroaki Morino (Shibaura Institute of Technology, Japan)

A Simple Deep Learning Approach for Intrusion Detection System..........68
Atsushi Takeda and Daichi Nagasawa (Tohoku Gakuin University, Japan)

Expressway Traffic Information Distribution System Utilizing a Social Networking 
Service..........70

Toru Nishita, Masaaki Sato and Jun Murai (Keio University, Japan); Hiro Harada and
Seiya Kaneko (Metropolitan Expressway Company, Ltd., Japan); Honoka Inda
(Shutoko Engineering Company, Ltd., Japan)

Demo: Integration of Different Remote Personal Area Networks with VPAN System.......72
Erika Sakai, Noriki Ikeuchi and Hidekazu Suzuki (Meijo University, Japan)

Efficient Exploration System to Discover the Next Generation of Massively 
Connecting Internet of Things Devices..........74

Kentaro Tanaka and Hidekazu Suzuki (Meijo University, Japan)



Demo: Sewer Inspection System Using Drifting Wireless Cameras - Video Data 
Transmission and Video Frame Localization..........76

Yusuke Chikamoto and Yuki Tsutsumi (Shizuoka University, Japan); Hiroaki Sawano
(Aichi Institute of Technology, Japan); Susumu Ishihara (Shizuoka University, Japan)

A Community Bus Location System Utilizing Two-Way Communication via Virtual 
Avatar..........78

Toru Nishita, Kazuya Hirota, Rin Ouchi, Yuichi Furumoto, Masaaki Sato and Jun Murai
(Keio University, Japan)

Extension of NTMobile for Use with Load Balancers..........80
Kota Suzuki, Hirotoshi Kato and Hidekazu Suzuki (Meijo University, Japan); Katsuhiro
Naito (Aichi Institute of Technology, Japan)

Wednesday, November 17 15:40 - 17:10
Poster/Demo: Main Session

Room: Gather.town
Chair: Tsubasa Yumura (Hokkaido Information University, Japan)

Thursday, November 18

Thursday, November 18 10:30 - 11:45
S3: Application and Security

Chair: Ayumu Kubota (KDDI Research Inc., Japan)

Expanding the Interaction Space Using Hand-Held-AR with Hearing Support..........82
Gota Ito and Tatsuo Nakajima (Waseda University, Japan)

Prediction of Restaurant Sales During High Demand States Using Population 
Statistical Data..........88

Kenji Shinoda (DOCOMO InsightMarketing, INC., Japan); Masato Yamada (NTT
DOCOMO, INC., Japan); Motoki Takanashi, Tetsuya Tsuboi and Daisuke Hasegawa
(Saizeriya Co., Ltd., Japan); Yusuke Fukazawa (NTT DOCOMO, Inc., Japan); Masatoshi
Kimoto (NTT DOCOMO, Japan)



Memory Efficient Adversarial Attacks on Graphs: A Winning Solution for KDD Cup 
2020..........94

Keiichi Ochiai, Takuya Chida, Keita Yokoyama, Daisuke Koizumi, Hiroaki Tanaka and
Akihiro Kawana (NTT DOCOMO, INC., Japan)

An Efficient Secure Handover Scheme Supporting Cross-Network Slicing for 
Multi-Operator Environments..........100

Chun-I Fan (National Sun Yat-sen University, Taiwan); Kai-Yuan Zheng, Yu-Tse Shih
and Er-Shuo Zhuang (National Sun Yat-Sen University, Taiwan); Jheng-Jia Huang
(National Taiwan University of Science and Technology, Taiwan)

Determination of Parameters Balancing Between Security and Search Performance 
on Searchable Encryption..........107

Ikumi Mori (Information Technology R&D Center, Mitsubishi Electric Corporation &
Future University Hakodate, Japan); Takato Hirano (Mitsubishi Electric Corporation,
Japan); Yoshitaka Nakamura (Kyoto Tachibana University, Japan); Hiroshi Inamura
(Future University Hakodate, Japan)

Thursday, November 18 14:00 - 15:15
S4: Smart City

Chair: Yuuki Nishiyama (The University of Tokyo, Japan)

Estimating and Leveraging Latent Social Demand Based on IoT Sensors: An Empirical 
Study in a Large Public Park..........115

Yoshiteru Nagata, Daichi Murai, Shin Katayama and Kenta Urano (Nagoya University,
Japan); Shunsuke Aoki (National Institute of Informatics, Japan); Takuro Yonezawa
and Nobuo Kawaguchi (Nagoya University, Japan)

SGBS: A Novel Smart Garbage Bin System for Understanding Household Garbage 
Disposal Behaviour..........123

Eunice David Likotiko, Shinya Misaki, Yuki Matsuda and Keiichi Yasumoto (Nara
Institute of Science and Technology, Japan)

Determination of Collection Points of Bus Probe Data to Achieve High Prediction 
Performance and Low Collection Cost..........131

Takuya Kawatani and Tsunenori Mine (Kyushu University, Japan)



Enhancing Urban Road Network by Combining Route Planning and Dynamic Lane 
Reversal..........137

Zuoting Zhang (The University of Electro-Communications & Graduate School of
Informatics and Engineering, Japan); Suhua Tang (The University of Electro-
Communications, Japan)

Multimodal Tourists' Emotion and Satisfaction Estimation Considering Weather 
Conditions and Analysis of Feature Importance..........143

Ryoya Hayashi and Yuki Matsuda (Nara Institute of Science and Technology, Japan);
Manato Fujimoto (Osaka City University, Japan); Hirohiko Suwa and Keiichi
Yasumoto (Nara Institute of Science and Technology, Japan)

Thursday, November 18 15:30 - 16:15
Keynote 2: Practical Edge Computing for Mobile X Reality
Prof. Pan Hui (University of Helsinki & HKUST)

Chair: Youngtae Noh (Inha University, Korea (South))

Smartphone is now a necessity of people's daily life, and we are enjoying various services on it with
numerous mobile applications. However, the resource and communication limitations of a single
mobile device make it insufficient in satisfying the real-time and interactive constraints of some
computation intensive applications, such as mobile Augmented Reality (AR) and mobile Virtual Reality
(VR). To bridge the gap, we utilize the processing power of edge servers via task offloading and build
practical mobile systems which significantly outperforms state-of-the-art mobile systems in terms of
latency, scalability, quality of experience (QoE), and many other aspects.In the case of mobile
Augmented Reality, large-scale object recognition is an essential but time-consuming task. To offload
the object recognition task and enhance the system performance, we explore how the GPU and the
multi-core architecture on the edge servers would accelerate the large-scale object recognition
process. With the carefully designed offloading pipeline and edge acceleration, we are able to finish
the whole AR pipeline within one camera frame interval while maintaining high recognition accuracy
with large-scale datasets. In the case of mobile Virtual Reality, existing 360 degree video streaming
systems are suffering from insufficient pixel density, as the video resolution falling within the user's
field of view (FoV) is relatively low. We utilize the edge server for ultra-high resolution video
transcoding and implement a system which streams tile-based viewport adaptive 360 degree videos
onto the mobile client. With this edge proxy, we successfully achieve 16K 360 degree video streaming
onto off-the-shelf smartphones, achieving high frame quality and fluent playback without
overwhelming the processing capacity of the smartphones.



Friday, November 19

Friday, November 19 10:30 - 11:45
S5: Recognition

Chair: Md. Atiqur Rahman Ahad (University of Dhaka, Bangladesh & Osaka University,
Japan)

Emotion Recognition from Heart Rate Variability Data of Smartwatch While 
Watching a Video..........149

Reika Takeshita, Aya Shoji, Anna Yokokubo and Guillaume Lopez (Aoyama Gakuin
University, Japan)

Multi-Person Daily Activity Recognition with Non-Contact Sensors Based on Activity 
Co-Occurrence..........155

Tomokazu Matsui, Shinya Misaki and Yuma Sato (Nara Institute of Science and
Technology, Japan); Manato Fujimoto (Osaka City University, Japan); Hirohiko Suwa
and Keiichi Yasumoto (Nara Institute of Science and Technology, Japan)

Toward the Perfect Stroke: A Multimodal Approach for Table Tennis Stroke 
Evaluation..........163

Panyawut Sri-iesaranusorn, Felan Carlo Garcia, Francis Tiausas, Supatsara
Wattanakriengkrai, Kazushi Ikeda and Junichiro Yoshimoto (Nara Institute of Science
and Technology, Japan)

RGNet: Robust Gravity Estimation Neural Network for IMU-Based Localization Using 
Smartphone..........168

Takuto Yoshida and Kenta Urano (Nagoya University, Japan); Shunsuke Aoki
(National Institute of Informatics, Japan); Takuro Yonezawa and Nobuo Kawaguchi
(Nagoya University, Japan)

Automatic Parameter Adjustment for Hybrid WiFi and BLE-Based Congestion 
Measurement..........176

Akira Tokuda, Yutaka Arakawa and Shigeru Takano (Kyushu University, Japan);
Shigemi Ishida (Future University Hakodate, Japan)

Friday, November 19 14:00 - 15:15
S6: Healthcare

Chair: Takashi Hamatani (NTT DOCOMO, Inc., Japan)



Reliability Estimation of Heart Rate Measurement Using Wrist-Worn Devices.......182
Hiroki Yoshikawa, Masayuki Hayashi and Akira Uchiyama (Osaka University, Japan);
Teruo Higashino (Kyoto Tachibana University, Japan)

Frailty Meter for Healthy Long Life..........188
Toru Kobayashi and Yuta Kishimoto (Nagasaki University, Japan); Fukuyoshi Kimura
(Nagasaki University & System Five Co., Ltd, Japan); Kazuki Fukae (Nagasaki
University, Japan); Tetsuo Imai (Hiroshima City University, Japan); Kenichi Arai
(Nagasaki University, Japan)

Task Detection of ASD Children by Analyzing Robotic Enhanced and Standard 
Human Therapy..........194

Purnata Saha and Malisha Islam Tapotee (University of Dhaka, Bangladesh); Md.
Atiqur Rahman Ahad (University of Dhaka, Bangladesh & Osaka University, Japan)

Dynamic Consent for Sensor-Driven Research..........200
Hyunsoo Lee (KAIST, Republic of Korea, Korea (South)); Uichin Lee (KAIST, Korea
(South))

Monitoring Wheelchair Users in Care Facilities with BLE Beacons Attached to Wheels.....206

Yuki Ogane (Aichi Institute of Technology, Japan); Yu Enokibori (Nagoya University,
Japan); Katsuhiko Kaji (Aichi Institute of Technology, Japan)

Friday, November 19 15:30 - 15:50
ICMU 2021 Awards and Closing




