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We are pleased to welcome you to 2019 The 2nd World Symposium on Communication 
Engineering (WSCE 2019) with workshop of 2019 International Conference on Electronics 
Communication Technologies (ICECT 2019), which will take place in Nagoya Institute of 
Technology, Japan during December 20-23, 2019 
 
After several rounds of review procedure, the program committee accepted those papers to be 
published in conference proceedings. We wish to express our sincere appreciation to all the 
individuals who have contributed to WSCE 2019 with workshop of ICECT 2019 conference in 
various ways. Special thanks are extended to our colleagues in the program committee for their 
thorough review of all the submissions, which is vital to the success of the conference, and also to 
the members in the organizing committee and the volunteers who had dedicated their time and 
efforts in planning, promoting, organizing and helping the conference. 
 
This conference program is highlighted by four keynote speakers: Prof. Koichi Asatani, Shanghai 
University, China; Prof. Ken-ichi Sato, Nagoya University, Japan; Prof. Adrian David Cheok AM, 
Director of the Imagineering Institute, Malaysia and Prof. Akihiro Nakao, The university of Tokyo, 
Japan; Two Invited speakers: Prof. George Kokkonis, University of Western Macedonia, Greece, 
and Prof. Xiaoyan Wang, Ibaraki University, Japan. 
 
One best presentation will be selected from each session, evaluated from: originality; applicability; 
technical Merit; qualities of PPT; English. The best one will be announced at the dinner banquet, 
and awarded the certificate  
 
Let me, on behalf of the conference committees; cordially invite you to this outstanding conference. 
We look forward to receiving your paper in either research or development of acquired knowledge 
in order to disseminate to the wider audience. Join us at this event to see other excellent researchers 
share their work. 
 
Nagoya is the largest city in the Chūbu region of Japan. It is Japan's fourth-largest incorporated city 
and the third-most-populous urban area. It is a great place for conference. Hope you could enjoy the 
conference and have an unforgettable experience in Nagoya! 

Prof. Yutaka Ishibashi 
Conference Chair 

Nagoya Institute of Technology, Japan 
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Conference Venue  

 
Nagoya Institute of Technology, Japan 

Address: Gokiso-cho, Showa-ku, Nagoya, Aichi, 466-8555 Japan 
http://www.nitech.ac.jp/eng/about/index.html  

 

Time 
UTC/GMT +9 

 

Weather 
The Weather Situation of Nagoya in December 

Average daily minimum temperature 

10℃ 

Average daily highest temperature 

2℃ 
 

Bank and Foreign Exchange 
The Currency is JPY here. You can exchange foreign currency at the airport, or exchange at the 
bank, Money exchanger. 
 

Security reminder  
 Please pay attention to the personal security. Do not trust strangers easily and be wary of 

being cheated by strangers. 
 The conference venue is open to public, you carry valuables requested their proper custody, 

due to their own inadvertent loss of custody of your own risk. We cannot be responsible 
for loss or damage during the conference days 

 Please don't throw your name card away when you don't need it, just return it to the registration 
table. 

  

http://wsce.org/http%7C/www.nitech.ac.jp/eng/about/index.html
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Location 

 

 
 
From Nagoya Airport: 

 Shuttle bus –Kachigawa(胜川站)-JR <Chūō Line –Rapid>(JR 中央本线)- Tsurumai station（鹤

舞站）-7min walk  
 
From Nagoya Station: 

 JR <Chūō Line –Rapid>(JR 中央本线)- Tsurumai station（鹤舞站）-7min walk  
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Foor Plan 
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Oral Presentations 

 Timing: a maximum of 15 minutes total, including speaking time and discussion. Please make 
sure your presentation is well timed. Please keep in mind that the program is full and that the 
speaker after you would like their allocated time available to them. 

 You can use CD or USB flash drive (memory stick), make sure you scanned viruses in your 
own computer. Each speaker is required to meet her / his session chair in the corresponding 
session rooms 10 minutes before the session starts and copy the slide file (PPT or PDF) to the 
computer. 

 It is suggested that you email a copy of your presentation to your personal in box as a backup. 
If for some reason the files can’t be accessed from your flash drive, you will be able to 
download them to the computer from your email. 

 Please note that each session room will be equipped with a LCD projector, screen, point device, 
microphone, and a laptop with general presentation software such as Microsoft Power Point 
and Adobe Reader. Please make sure that your files are compatible and readable with our 
operation system by using commonly used fronts and symbols. If you plan to use your own 
computer, please try the connection and make sure it works before your presentation. 

 Movies: If your Power Point files contain movies please make sure that they are well formatted 
and connected to the main files. 

Poster Presentations 

 Maximum poster size is 60cm(width)*80cm(height), with the conference short name and 
paper ID on the right top side 

 Posters are required to be condensed and attractive. The characters should be large enough so 
that they are visible from 1 meter apart. 

 Please note that during your poster session, the author should stay by your poster paper to 
explain and discuss your paper with visiting delegates. 

Dress code 

 Please wearing formal clothes or national characteristics of clothing 
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Title: Trends and Issues in 5G Networking and Beyond 
Abstract: 5G is being discussed and developed related to almost all areas of information and 
communications of the future.  5G network instalment is being started in some countries.  
The Internet is evolving from human-to-human communications to machine to machine communications, 
which resulted in Internet of Things (IoT).  IoT will drastically reshape the framework of business, 
industries, administration, and many other areas of the society. 
This talk reviews trends in Global ICT and clarifies that 5G is a kind of goal in many ways in research and 
development on ICT.  It describes the expected 5G images and discusses the issues in realization and in 
deployment as an infrastructure. 
 
Biography: Dr. Koichi Asatani received his B.E.E.E., M.E.E.E. and Ph. D. degrees from Kyoto University in 
1969, 1971 and 1974, respectively. From 1974 to 1997, Dr. Asatani was with NTT and engaged in R&D on 
optical fiber communication systems, hi-definition video transmission systems, FTTH, ISDN, B-ISDN, ATM 
networks, IP Networks and their strategic planning. From 1997 to 2014, he served as Professor at Kogakuin 
University. From 1999 to 2012, he joined Graduate School of Global Information and Telecommunication, 
Waseda University as Visiting Professor.  He is Adjunct Professor, Shanghai University from 2019. He was 
Chair Professor, Nankai University, Tianjin, China for 2014 through2018. He is also Professor Emeritus, 
Kogakuin University. He is Life Fellow of IEEE and Life Fellow of IEICE. He was appointed as 
Distinguished Lecturer of IEEE Communications Society for 2006-2009, 2011-2012, and 2013-2014. 
He is the founder of Communications QoS, Reliability and Performance Modeling Symposium at IEEE ICCs 
and IEEE Globecoms.  He served as co-chair for this symposium at ICCs and Globecoms for 2002-2004.  
He is Ex-Chair and Advisory Board Member of IEEE Technical Committee on Communication Quality and 
Reliability (CQR-TC), Feature Editor on Standards (1993-1999), Senior Technical Editor (1999-2005) of 
IEEE Communications Magazine. He also served as Executive Chair, ICC2011 in Kyoto. From 1988 through 
2000, he served as Vice-Chairman of ITU-T SG 13 (formerly CCITT SG XVIII), responsible for digital 
networks including GII, IP networks, NGN and Future Networks.  He served as Chair for National 
Committee on Next Generation Networks in Japan. He also served as Chair, R&D and Standardizations 
Working Group, Next Generation IP Network Promotion Forum. He served as IEEE Communications 
Society Director, Membership Programs Development for 2014-2015 term. He is currently Chair, IEEE Com 
Soc GIMS Committee and Fellow Evaluation Committee member. He has been serving as a Board member, 
IEICE, and Chair, IEICE Standards Activities since 2014. 
He has published more than fifty papers, authored/co-authored nineteen books, and gave more than 120 talks 
including keynotes and invited talks at the prestigious international conferences such as IEEE ICC and 
Globecom. 
His current interests include Information Networks including Broadband networking, Internet Interworking, 
IP telephony, NGN, Future Networks, IoT, 5G Networking and their QoS aspects.  

Prof. Koichi Asatani 

Shanghai University, China 

(IEEE Fellow and IEICE Fellow) 



11 

 
 
 
 
 

 
 
Title: Role of Optical Technologies to Compensate the End of Moore's Law 
Abstract: Moore's law is expected to demise not so far in the future while traffic increase keeps growing and 
over-runs the advances in Silicon technology. Optical technologies have been extensively used for 
transmission, but will appear to play more and more critical roles in switching. Most optical switching 
schemes are transparent to the bitrates of the signals, which is completely different from electrical switching 
systems. The power consumption of optical switching, W/bit, can be much smaller than that of electrical 
systems and hence large bandwidth and low power consumption systems will be possible. To develop next 
generation networks, extension of node throughput is critical, which can be effectively achieved by 
exploiting optical technologies. The presentation discusses how optical technologies can compensate the 
imminent bottleneck of electrical technologies. It includes recent advances in the development of large-scale 
optical switches for intra data centre applications. 
 
Biography: Dr. Ken-ichi Sato received his B.S., M.S., and Ph.D. degrees in electronics engineering from the 
University of Tokyo, in 1976, 1978, and 1986, respectively. He is currently a Professor at the Graduate 
School of Engineering, Nagoya University, and he is an NTT R&D Fellow. Before joining the university in 
April 2004, he was an Executive Manager of the Photonic Transport Network Laboratory at NTT. He has 
been a leading researcher in the field of telecommunications; his most significant achievements lie in two of 
the very important transport network technology developments. One is ATM (Asynchronous Transfer Mode) 
network technology, which includes the invention of the Virtual Path concept. The other is photonic network 
technology, which includes the invention of the optical path concept and various networking and system 
technologies. His R&D activities cover transport network architectures, network design, photonic network 
systems including optical cross-connect/ADM and photonic IP routers, and optical transmission technologies. 
He has authored/co-authored more than 500 research publications in international journals and conferences. 
He holds 40 granted patents and more than 100 pending patents. His contributions to asynchronous transfer 
mode (ATM) and optical network technology development extend to coediting the IEEE Journal on Selected 
Areas in Communications (four special issues) and the Journal of Lightwave Technology (three special 
issues); organizing several workshops and conference technical sessions; serving on numerous committees of 
international conferences including OFC 2016 General Chair and OFC 2014 Program Chair; authoring a 
book, Advances in Transport Network Technologies (Artech House); and coauthoring 14 other books. Prof. 
Sato is a Fellow of the Institute of Electronics, Information and Communication Engineers (IEICE) of Japan 
and a Fellow of the IEEE. He served as the president of the IEICE during 2016-2017. He received the Young 
Engineer Award in 1984, the Excellent Paper Award in 1991, the Achievement Award in 2000, and the 
Distinguished Achievement and Contributions Award in 2011 from the IEICE of Japan, and the Best Paper 
Awards in 2007 and 2008 from the IEICE Communications Society. He was also the recipient of the 
Distinguished Achievement Award of the Ministry of Education, Science and Culture in 2002, and the Medal 
of Honor with Purple Ribbon from Japan’s Cabinet Office in 2014.  
 
  

Prof. Ken-ichi Sato 

Nagoya University, Japan 

(NTT R&D Fellow and IEEE Fellow) 
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Title: Intimate Relationships with Robots 
Abstract: “Love and Sex with Robots” has recently become a serious academic topic within the fields of 
Human Machine Interaction and Human Robot Interaction. This topic has also witnessed a strong upsurge of 
interest amongst the general public, print media, TV documentaries and feature films. This talk covers the 
personal aspects of human relationships and interactions with robots and artificial partners. New 
technologies and research prototypes have been developed to allow more intimate interactions with robot 
companions like sex robots, emotional robots, humanoid robots, and artificial intelligent systems that can 
simulate human emotions. Such technologies and systems also engage the users with all their senses, 
including touch, taste and smell, creating multisensory and immersive interactive experiences. In this talk, 
we will conclude that humans will marry robots by 2050. 
 
Biography: Dr. Adrian David Cheok is Director of the Imagineering Institute, Malaysia, and Chair Professor 
of Pervasive Computing at City, University of London. 
He is Founder and Director of the Mixed Reality Lab, Singapore. He was formerly Full Professor at Keio 
University, Graduate School of Media Design and Associate Professor in the National University of 
Singapore. He has previously worked in real-time systems, soft computing, and embedded computing in 
Mitsubishi Electric Research Labs, Japan. 
He has been working on research covering mixed reality, human-computer interfaces, wearable computers 
and ubiquitous computing, fuzzy systems, embedded systems, power electronics. 
He has successfully obtained approximately $20 million dollars in funding for externally funded projects in 
the area of wearable computers and mixed reality from Media Development Authority, Nike, National 
Oilwell Varco, Defense Science Technology Agency, Ministry of Defense, Ministry of Communications and 
Arts, National Arts Council, Singapore Science Center, and Hougang Primary School. The research output 
has included numerous high quality academic journal papers, research awards, keynote speeches, 
international exhibitions, numerous government demonstrations including to government President and 
Prime Ministers, broadcast television worldwide broadcasts on his research (such as 
CNN/CNBC/ABC/Discovery/National Geographic etc.), and hundreds of international press media articles. 
He has been a keynote and invited speaker at numerous international conferences and events. He was invited 
to exhibit for two years in the Ars Electronica Museum of the Future, launching in the Ars Electronica 
Festival 2003. His works “Human Pacman”, “Magic Land”, and “Metazoa Ludens”, were each selected as 
one of the worlds top inventions by Wired and invited to be exhibited in Wired NextFest 2005 and 2007. 
He was awarded the Hitachi Fellowship, the A-STAR Young Scientist of the Year Award, and the SCS 
Singapore Young Professional of the Year Award. He was invited to be the Singapore representative of the 
United Nations body IFIP SG 16 on Entertainment Computing and the founding Chairman of the Singapore 
Computer Society Special Interest Group on Entertainment Computing. He was awarded an Associate of the 
Arts award by the Minister for Information, Communications and the Arts, Singapore. He was awarded as 
Fellow in Education, World Technology Network. He was awarded a Microsoft Research Award for Gaming 
and Graphics. He received the C4C Children Competition Prize for best interaction media for children, the 
Integrated Art Competition Prize by the Singapore Land Transport Authority, Creativity in Action Award, and 

Prof. Adrian David Cheok AM 

Director of the Imagineering Institute, Malaysia  
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a First Prize Nokia Mindtrek Award. He received a First Prize in the Milan International InventiON 
competition. He received the Gold award for best Creative Showcase ACE, He is winner of Keio University 
Gijyuju-sho award, awarded for the best research of the year in Keio University, Japan’s oldest university. He 
received an SIP Distinguished Fellow Award which honors legendary leaders whose illustrious lives have 
positively influenced lives across generations and communities around the globe. He was awarded Young 
Global Leader by the World Economic Forum. This honor is bestowed each year by the World Economic 
Forum to recognize and acknowledge the top young leaders from around the world for the professional 
accomplishments, commitment to society and potential to contribute to shaping the future of the world. He 
was awarded "Honorary Expert" by Telefonica and El Bulli, the number one restaurant in the world. Fellow 
of the Royal Society for the encouragement of Arts, Manufactures and Commerce (RSA), an organisation 
which is committed to finding innovative practical solutions to today’s social challenges. His research on 
smell interfaces was selected by NESTA as Top 10 Technologies of 2015. In 2016, he was awarded the 
Distinguished Alumni Awards by University of Adelaide, in recognition of his achievements and contribution 
in the field of Computing, Engineering and Multisensory communication. In 2017, he entered the elite list of 
The h-Index for Computer Science, a list that contains only the top 0.06% of all computer scientists in the 
world. 
He is Editor in Chief of the academic journals: Transactions on Edutainment (Springer), ACM Computers in 
Entertainment, and Lovotics: Academic Studies of Love and Friendship with Robots, and Multimodal 
Technologies and Interaction. He is of Associate Editor of Advances in Human Computer Interaction, 
International Journal of Arts and Technology (IJART), Journal of Recent Patents on Computer Science, The 
Open Electrical and Electronic Engineering Journal, International Journal of Entertainment Technology and 
Management (IJEntTM), Virtual Reality (Springer-Verlag), International Journal of Virtual Reality, and The 
Journal of Virtual Reality and Broadcasting. 
Adrian David Cheok, who was born and raised in Adelaide Australia, graduated from the University of 
Adelaide with a Bachelor of Engineering (Electrical and Electronic) with First Class Honors in 1992 and an 
Engineering PhD in 1998.  
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Dr. Akihiro Nakao received B.S.(1991) in Physics, M.E.(1994) in Information Engineering from the 
University of Tokyo. He was at IBM Yamato Laboratory, Tokyo Research Laboratory, and IBM Texas 
Austin from 1994 till 2005. He received M.S.(2001) and Ph.D.(2005) in Computer Science from Princeton 
University. He is a full professor and also a department chair at Interfaculty Initiative in Information Studies, 
Graduate School of Interdisciplinary Information Studies, the University. He has also been appointed by the 
Japanese government as a chairman of network architecture committee of the fifth generation mobile 
network promotion forum (5GMF) in Japan. 
  

Prof. Akihiro NAKAO 

The university of Tokyo, Japan   



15 

 
 
 

 
 
 

 
 
Title: Transferring the human touch through the Internet 
Abstract: Network Challenges that we face in order to successfully transfer the human touch through the 
internet. These challenges are regarding Network delay, jitter and packet loss. For these reasons some 
network protocols and techniques will be proposed. The opportunities that the 5G network offers will be 
analysed. Fuzzy systems, network status adaptivity and prioritization will be discussed. 
 
Biography: George Kokkonis is Assistant Professor at the Dept. of Business Administration at University 
of Western Macedonia, Greece. He received his PhD from Department of Applied Informatics, University 
of Macedonia, Greece. He received a five-year Eng. Diploma from the Dept. of Electrical and Computer 
Engineering, Aristotle University of Thessaloniki and his MSc in Information Systems from the University 
of Macedonia. He has been working as a Lecture in the last 12 years at the Dept. of Computer 
Applications in Management and Economics, Technological Educational Institution (TEI) of West 
Macedonia, Grevena, Greece. He has been teaching Multimedia Systems, Pc Programming and Data 
Bases and human computer interaction. For the last 9 years is responsible of the NOC of the branch of the 
TEI of West Macedonia in the city of Grevena, Greece. His research interests include haptic interfaces, 
multisensory protocols, teleoperations and human–computer interaction. 
 

Prof. George Kokkonis 

University of Western Macedonia, Greece 
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Title: Crowdsourced REM Construction for Spectrum Sharing System 
Abstract: Over the past decade, we have witnessed a 4000-fold growth of mobile data traffic due to the 
tremendous increase of various wireless devices and spectrum-hungry applications. This skyrocketing 
demand of additional spectrum leads to a surge in a need of paradigm shift from the static and exclusive 
spectrum usage framework toward a dynamic spectrum sharing framework. To this end, the concept of 
dynamic spectrum sharing has been proposed, which allows the secondary users access the spectrum that 
are underutilized by primary users. To guarantee that there is no harmful interference to primary users, 
radio environment map (REM) is widely adopted in which the white space information is stored. 
Constructing REM accurately and cost-efficiently is of great importance to realize dynamic spectrum 
sharing. Two kinds of approaches are widely investigated recently, i.e., radio propagation model based 
approaches and sensor monitoring based approaches. However, these existing approaches are suffering 
from either inaccurate spectrum availability or high deployment cost. To this end, outsourcing the 
spectrum sensing task to mobile users that are outfitted with spectrum sensors could greatly reduce the 
operator’s expenditure, and meanwhile, achieve a satisfactory accuracy. The key of crowdsourced REM 
construction is to attract user participation and interpolate the unknown values. In this research, we 
propose an incentive mechanism for crowdsourced spectrum sharing system and a machine learning based 
REM construction method to save the cost. 
 
Biography: Dr. Xiaoyan Wang received the BE degree from Beihang University, China, and the ME and 
Ph. D. from the University of Tsukuba, Japan. He is currently working as an assistant professor with the 
Graduate School of Science and Engineering at Ibaraki University, Japan. Before that, he worked as an 
assistant professor (by special appointment) at National Institute of Informatics (NII), Japan, from 2013 to 
2016. His research interests include networking, wireless communications, cloud computing, big data 
systems, security and privacy. 
 
 

  

Prof. Xiaoyan Wang 

Ibaraki University, Japan   
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Friday, December 20th , 2019 | Building 2-304B 

Registration & Materials Collection 10:00-17:00 

Academic Visit 
 Lab Visit 

 University Visit 
14:00-15:30 

Morning < December 21st , 2019> | Building 2-0211 

Welcome Address and Opening Remarks 
Prof. Yutaka Ishibashi 

Nagoya Institute of Technology, Japan 
9:00-9:05 

Chairman: Prof. Yutaka Ishibashi 

Keynote Speech I 
Prof. Koichi Asatani 

Shanghai University, China 
9:05-9:50 

Keynote Speech II 
Prof. Ken-ichi Sato 

Nagoya University, Japan 
9:50-10:35 

Coffee Break & Group Photo 10:35-11:00 

Keynote Speech III 
Prof. Adrian David Cheok AM 

Director of the Imagineering Institute, Malaysia 
11:00-11:45 

Keynote Speech IV 
Prof. Akihiro Nakao 

The university of Tokyo, Japan 
11:45-12:30 

Lunch@ University Hall(IF) 12:30-13:30 

Afternoon < December 21st , 2019 > | Building 2-0211 

Chairman: Prof. Yutaka Ishibashi 

Invited Speech I 
Prof. George Kokkonis 

University of Western Macedonia, Greece 
13:30-13:50 

Invited Speech II 
Prof. Xiaoyan Wang 

Ibaraki University, Japan 
13:50-14:10 

Break 14:10-14:15 

Building 2-0221 Building 2-0222  

Oral Session 1 
Communication and Information System 

Oral Session 2 
Wireless Communication and Data 

Transmission 
14:15-16:00 

Coffee Break 16:00-16:15 

Oral Session 3 
Antenna Design and Microwave Communication 

Oral Session 4 
Computer Network and System Development 

16:15-18:00 



18 

Dinner & Award @ Star Hall(3F)Nagoya Beer Garden Kouyouen 18:15-20:00 

Morning < December 22nd , 2019 >  

Building 2-0221 Building 2-0222  

Oral Session 5 
Modern Electronic Information Technology 

Oral Session 6 
Robot and Unmanned Control System 

09:00-10:30 

Coffee Break  10:30-11:00 

Building 4- Foyer  

Poster Session 
Communication Engineering 

11:00-11:30 

Lunch@ University Hall(IF) 11:45-13:30 

Free Time 

Whole Day < December 23rd, 2019> 

Optional One Day Visit 09:00-17:00 
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Time: 14:15-16:00（21st, December, 2019） 
Venue: Building 2-0221 

Session 1—Communication and Information System 
Session Chair: Prof. Chih-Peng Fan 

Note: * The certification of Oral Presentations will be awarded at dinner banquet 

* Best presenter will be awarded at the dinner banquet 
* Session Photo will be taken at the end of the session 

C106 
14:15-14:30 

Design and VLSI Implementation of Low Latency IEEE 802.11i Cryptography 
Processing Unit 
 
Jun-Dian Li, Prof. Chih-Peng Fan  
National Chung Hsing University, Taiwan 
 
IEEE 802.11i is the important security standard for wireless local area network, 
and it includes three security functions, which are WEP, TKIP, and CCMP, to 
provide the data confidentiality. In this paper, the effective cipher architecture of 
IEEE 802.11i is developed to achieve the low-latency application.  For the 
cryptography processing functions, the cipher core of WEP and TKIP is the RC4 
algorithm, and that of the CCMP is the AES algorithm.  For a ciphered packet 
by WEP and TKIP, the RC4 operations need a constant latency, which generates 
the excessively low throughput when the packet length is too short. For the 
low-latency design, the 16-bit packed memory algorithm is applied to reduce the 
constant latency in the RC4 computations. To reduce the hardware cost of 
CCMP for the byte-wise data transmission in IEEE 802.11, the 32-bit AES 
architecture is used in place of the conventional 128-bit AES design.  For VLSI 
implementation, the proposed low-latency IEEE 802.11i cryptography 
processing architecture is synthesized by Synopsys Design Compiler with 
TSMC 0.18um technology.  Excluding the cost of memory module, the 
proposed design for cipher computations requires about 44,300 gate counts, and 
the maximum operational frequency is 51MHz.  Besides, the power 
consumption of the processing unit at 50MHz is 12.61mW. 

 

C110 
14:30-14:45 

Double Layers Quantum Key Distribution with Ability to Against PNS Attacks 
 
Thanawat Phattaraworamet, Dr. Phichai Youplao 
Rajamangala University of Technology Isan Sakon Nakhon Campus (RMUTI), 
Thailand. 
 
This paper presents a modified quantum key distribution (QKD) protocol with 
its advantage ability to against the photon number splitting (PNS) strategy. As a 
result of the proposed protocol with the specified parameters of k = 1024 bits, y 
= 10 bits, and the round repeating of n = 10, the eavesdropper can achieve the 
correct information with a probability of only 1.97×10-31. Moreover, the 
proposed protocol allows each the photon pulse can consist of a few of photons, 
which is valuable to the maximize photon number of μ=1 and resulting in a 
significant higher useful bit rate. From the simulation results, the obtained useful 
bits rates for each the photon pulse of 800 nm, 1300 nm, and 1550 nm, are 
approximately of 242.2 kbit/s, 7.4 Mbit/s, and 119.8 kBit/s, can be achieved at 
the distances of 20 km, 60 km, and 120 km, respectively. The QKD system 
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parameters for each the considered wavelength are specified as: the photon 
pulses rate of 1 GHz and 10 GHz, the photon number of 𝝁𝝁=0.1 and 1.0, The 
attenuations of 2.0, 0.35, and 0.25 dB/km, the detector efficiencies of 50%, 20%, 
and 10%, with the dark count probabilities of 10-7, 10-5, and 10-5, respectively. 
The potential of using such the proposed protocol with a double layers QKD 
system is performed and discussed. 

C157 
14:45-15:00 

Security Evaluation of the Enhanced IDEA Algorithm 
 
Prof. Mark Kristian C. Ledda, Bobby D. Gerardo, Alexander A. Hernandez 
Technological Institute of the Philippines, Philippines 
 
Data security is an important issue and cryptographic algorithms are essential 
parts in security. IDEA is a symmetric block cipher that uses mixing of three 
different algebraic operations. In this study, the author proposed an enhanced 
IDEA algorithm that is based from middle square method and circular shifting 
techniques. The proposed enhancement will cover the number of rounds, bit 
adjustment, shifting, during the encryption and decryption phase. Findings reveal 
that the proposed method could generate a cipher text with only 4.454 ms. As to 
avalanche effect, it achieved 50.4% which passed the criteria of encryption. 
Also, the results show that the sequence of the output is random. 

C123 
15:00-15:15 

An Energy Efficient Scheme for IoT (EES4IoT) 
 
Mr. Vasileios A. Memos, Kostas E. Psannis, Georgios Minopoulos, George 
Kokkonis, Yutaka Ishibashi 
University of Macedonia, Greece 
 
Internet of Things (IoT) is a new technological revolution which brings many 
advantages to its users. However, IoT devices and sensor nodes in Wireless 
Sensor Networks (WSNs) have limited resources, such as energy, memory, 
computational speed, and communication bandwidth. Thus, better utilization of 
energy is necessary to avoid problems like high energy consumption and low 
network lifetime. This paper presents the most well-known and current methods 
for energy efficiency in both WSNs and the expandable IoT. In addition, a novel 
low-energy approach for maximizing energy efficiency in IoT, called Energy 
Efficient Scheme for IoT (EES4IoT), is proposed. This scheme merges 
efficiently two other schemes for energy efficiency, network lifetime 
enhancement, maintenance cost reduction and shortest path finding for data 
transmission. The new proposed scheme demonstrates energy savings in the 
sensor nodes and extending lifetime of WSNs.  

 
C1305 
15:15-15:30 

A Hierarchical Beam Search Algorithm with Better Performance for 
Millimeter-Wave Communication 
 
Prof. Lin Yang, Si Ma, Hongyu Yang, Hongcheng Tan 
University of Electronic Science and Technology of China, China 
 
Due to the severe signal attenuation of millimeter-wave communication systems, 
the large antenna arrays are required to achieve high power gain via utilizing 
beamforming technique at both transmitter and receiver. To settle the problem 
that the exhaustive search algorithm is computationally prohibitive to obtain the 
narrow beams accurately, hierarchical search whose performance is strongly 
correlated with the codebook design has been widely used to reduce the search 
complexity. In this paper, we rotate hierarchical codebook with half beam width 
and enlarge the search range properly in hierarchical search process to mitigate 
the effects that lower power gain at the edge of beams makes performance 
degradation in beam training. Simulation results show superiority of the 
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improved hierarchical search over traditional one with acceptable complexity. 

C148 
15:30-15:45 

A Coverless Approach to Data Hiding Using DNA Sequences 
 
Assit. Prof. Zhella Anne Nisperos, Bobby Gerardo, Alexander Hernandezh 
Technological Institute of the Philippines- Quezon City, Philippines 
 
In recent years, image steganography is being considered as one of the methods 
to secure the confidentiality of sensitive and private data sent over networks. 
This paper proposes a new approach to image steganography to enhance security 
in reporting cybercrimes. DNA sequences are used to generate key and 
stego-image. Additionally, no cover image was used making the approach 
resistant to existing steganalysis algorithms based on anomaly detection. 
Experimental results show that the method has a high embedding capacity. 

 
C155-A 
15:45-16:00 

An NLOS elimination scheme using iterative position estimation for accurate 
indoor localization 
 
Mr. Keigo Ishida, Eiji Okamoto, Huan-Bang Li 
Graduated school of Nagoya Institute of Technology, Japan 
 
Indoor location information is getting more and more important in recent years. 
The localization method using a time of arrival (TOA) of radio waves in the 
ultra-wideband (UWB) provides accurate ranging and localization, and is 
expected to be widely deployed. One of the problems in indoor localization is a 
non-line-of-sight (NLOS) environment in which accurate TOA values are not 
obtained due to obstacles and multipath reception. To tackle this problem, 
various methods using channel impulse response are studied to identify and 
remove the NLOS ranging values. However, these methods are hard to apply 
into various indoor environments because they require prior knowledge. 
Therefore, some methods combining various range measurement values which 
do not need prior knowledge have been proposed, but conventional methods 
have low accuracy. The least median square (LMedS) method is one of those 
methods that improves the localization accuracy by selecting a subset of three 
sensors containing no NLOS sensor by evaluating the residual of the measured 
distance and the estimated distance calculated from the estimated position. This 
method uses a property that the median of residuals of subsets containing no 
NLOS sensor is small. However, in practical environments, there are many cases 
where the residual is small even if NLOS is included. As a result, the NLOS 
removal is failed and the estimation accuracy decreases. To improve the 
algorithm of LMedS, we propose a new method to evaluate NLOS in an 
integrated manner by taking into account the estimated position in addition to the 
residual. The estimated positions of subsets that do not include NLOS tend to be 
converged near the true position, while those that include NLOS disperse. With 
this tendency, we can identify the estimated position localized only by LOS 
sensors. Finally, we can perform localization only with LOS sensors specified in 
this way and achieve high accuracy. The improved performances are verified by 
computer simulations. 

 

Coffee Break@16:00-16:15 
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C102 
14:15-14:30 

An Adaptive Modulation Method with IEEE 802.11aa GCR Block Ack for QoE 
Enhancement of Audio-Video Reliable Groupcast 
 
Assoc. Prof. Toshiro Nunome and Kenya Mizutani 
Nagoya Institute of Technology, Japan 
 
In this paper, we propose an adaptive modulation method for IEEE 802.11aa 
GCR Block Ack. The method is based on AARF to reduce the transfer delay of 
all receiver terminals. Generally, in order to enable all receiver terminals to 
receive data, communication speed and the number of retransmissions are 
adjusted to a receiver terminal with the worst communication state. However, 
with such the simple strategy, the receiver terminal with the best communication 
state may suffer delay. We conduct a computer simulation of audio and video 
transmission. We then perform a subjective experiment to show that adaptive 
communication speed and the number of retransmissions can enhance QoE 
under the situation in which the receiver terminals have different distances from 
the access point. 

 

C116 
14:30-14:45 

Image Transmission Using LoRa Technology with Various Spreading Factors 
 
Ching-Chung Wei, Ms. Shu-Ting Chen, Pei-Yi Su 
Chaoyang University of Technology, Taiwan. 
 
With the development of technology, today's Internet of Things (IoT) is not only 
to read the value of the sensor to monitor the system. The demand for image 
monitoring is also important. In this paper, we use LoRa (Long Range) 
technology to transmit the images. LoRa technology is defined on Low Power 
Wide Area Networks technology (LPWAN) of the IoT. In general, LoRa 
supports the transmission of small data coming from the sensors. Since it has 
these features with low power, long distance, low cost and low data rate, 
transmitting images will spend more time for LoRa. If LoRa transmission can 
decrease the time to transmit pictures, it will produce a wide range of 
applications in IoT system. In this paper, we focus on transmitting the image 
simultaneously with both different SF (Spreading Factor) parameters and 
antennas for LoRa. In other words, using various SF as the multiplexing method 
may improve the image transmission time. Through experiments, this method 
does have less time than that with a single SF. The results show that effective 
LoRa image transmission is possible. 

C120 
14:45-15:00 

Development and Implementation of a TV White Space Geolocation Database 
for IEEE 802.11af System Using the ITU-R P.1411 Recommendation 
 
Ms. Dainela Yve F. Pilapil, Albeto S. Bañacia 
University of San Carlos, Philippines 
 
As the world continues to push boundaries, so as the capabilities of technology. 
Through wireless innovations and infrastructures, people have never been as 
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connected as before. This study rides on with these innovations specifically in 
the frontier of TV White Space through developing and implementing a 
Geolocation Database on the basis of the ITU-R P.1411 recommended 
propagation models. Propagation models are the core of a Geolocation Database 
and ITU-R P.1411 was used to suit short-range outdoor communications in the 
300MHz to 100GHz frequency range such as the IEEE 802.11af standard. The 
keep-out distance calculated from the ITU-R P.1411 recommendation along with 
the licensed TV channel’s service contour was used to estimate the TVWS in the 
province of Cebu, Philippines. The developed Geolocation Database was able to 
estimate about 30 MHz of available licensed TV channels mostly located in the 
northern and southern ends of the Cebu province. It was also successfully 
implemented with the IEEE 802.11af system. 

C122 
15:00-15:15 

Convolution Based Energy Detection Scheme for Cognitive Radio Systems 
 
Mr. Theofanis Xifilidis, Kostas E. Psannis, George Minopoulos, George 
Kokkonis, Yutaka Ishibashi 
University of Macedonia, Greece 
 
In this paper, the authors investigate an energy detection scheme for Cognitive 
Radio (CR). The mathematical analysis of the probability density function (pdf) 
based Likelihood Ratio Test (LRT) statistic for deciding in favor of Primary 
User (PU) absence or presence proceeds by means of convolution statistics. 
Dynamic threshold is set for comparing with LRT test based on fixed probability 
of false alarm and different number of samples. Compressive Sensing (CS) 
based minimum required number of samples and Central Limit Theorem (CLT) 
based equivalent number are the two comparison benchmarks, based on 
Gaussian statistics. The maximum percentage from this cases is derived, in order 
to compare with the maximum percentage of samples above threshold to the 
total number of samples for the Rayleigh, Rician and Nakagami-m fading 
channels. A related algorithm is provided along with technical interpretation of 
simulation results. Conclusions finalize the paper. 

 
C136-A 
15:15-15:30 

Prototype development of intent-based IoT networking with function-oriented 
network model 
 
Dr. Takamichi Nishijima, Toshio Soumiya, Jo Sugino, Yu Minakuchi, 
Hideyuki Matsuda 
Fujitsu Limited, Japan 
 
IoT services, utilizing a huge amount of data from zillions of IoT sensors, are 
attractive towards the era of 5G and IoT. IoT services require networks with 
various characteristics corresponding to their diversity. This paper aims at 
flexible and rapid network constructions and modifications corresponding to IoT 
service requirements such as IoT application demands and network policies. 
For flexible and rapid network constructions, we focus on “intent-based 
networking” which automatically configures a network according to “what a 
user or a network operator wants to do” (hereinafter called "intent"). In addition 
to this, for suitable network modifications, it is important to understand the 
reason why current network configurations and parameters are defined. To 
accomplish it, we have proposed a function-oriented network model. This model 
contains intents, network functions, network configurations and their relations to 
connect them. The network functions are intermediate representations between 
abstract intents and concrete configurations. Through this model, we can easily 
identify network configurations which are related to an intent, and execute a 
proper network construction or modification rapidly through this information. 
In this paper, to evaluate applicability of a proposed function-oriented network 
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model to intent-based networking for IoT services, we develop and demonstrate 
a prototypical IoT network orchestrator with a proposed model. The orchestrator 
automatically constructs and modifies a network between IoT sensors and IoT 
applications according to intents such as IoT application demands and network 
policies. To satisfy an input intent, it constructs a function-oriented network 
model from the intent, assigns necessary network functions to proper network 
devices by using the constructed model, and activates these functions on the 
assigned devices. Moreover, we demonstrate our prototype while changing input 
intents such as requirements for data type, sampling interval, secure access 
and/or low resource consumption. Through demonstration, we confirm that our 
prototype can suitably modify a constructed model and network when an intent 
is changed. We also confirm that the constructed network can reduce network 
resource consumption such as the number of sessions and the amount of 
transferred data as intended. 

C150 
15:30-15:45 

RSIP: Relay Selection and Interruption Processing Scheme to Enhance QoS of 
WBSN 
 
Ms. Yinghong Liu, Yuanming Wu, Jianyu Chang 
University of Electronic Science and Technology of China (UESTC), China 
 
Reliable transmission and long lifetime are our main goals for wireless body 
sensor networks (WBSNs). Due to the mobility of the human body, the network 
topology often changes, and the problem of node connection interruption is 
inevitable. To solve the problem, the Relay Selection and Interruption 
Processing (RSIP) scheme is proposed in this paper. It established a function of 
the residual energy and the historical transmission success rate of each node to 
select the relay node forwarding data to implement dynamic routing 
transmission. Also, an interrupt processing algorithm in RSIP is used to deal 
with the connection interruption problem storing data, delaying forwarding data, 
dropping data when timeout, and finding more reliable relay nodes. The 
simulation results show that the RSIP scheme extends the lifetime by 
approximately 12.4%, 20.8%, and 35.5% compared with the CLDO scheme, the 
JRP scheme, and the EERP scheme respectively, as well as it has higher 
throughput rate than these three schemes under non-bad situations. 

C107 
15:45-16:00 

Beyond-Right BGP for Utilizing Hidden Private Peering Links in the 
Inter-Domain Routing in the Internet 
 
Prof. Hiroshi Fujinoki 
Southern Illinois University Edwardsville, USA 
 
Today's Internet supports a much richer private peering fabric than was 
previously assumed, but the existing inter-domain routing protocol, Border 
Gateway Protocol (BGP), does not have a mechanism to route network traffic 
through peering links nor has a mechanism to provide incentives to the owners 
of peering links to share their peeing links for public network transit service. 
This paper proposes a new routing protocol, Beyond-Right BGP (“BR-BGP”), to 
utilize hidden private peering links for inter-domain routing in the Internet, as 
well as a mechanism, Multi-Layer Payment Broker Architecture (MLPBA) to 
provide incentives to the owners of hidden private peering links to share their 
peering links for public transit service in a scalable manner. BR-BGP is designed 
with its emphases on scalability in path disseminations, signaling for path 
setups, and packet forwarding through peering links.  Another contribution of 
this paper, MLPBS, is designed with its emphasis on scalability in tallying the 
network traffic through peering links, and in transaction fees for settling network 
traffic through peering links. 
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C103 
16:15-16:30 

Distributed Wireless Power Transfer Based on Bayesian-Optimized Control 
 
Dr. Masaaki Fujii  
MinebeaMitsumi Inc. Japan 
 
Bayesian optimization is applied to antenna subset selection and transmit phase 
adjustment in distributed microwave power transfer. Both of the optimization 
controls are iteratively carried out based on energy feedback to maximize the 
received power in the low-complexity hardware configuration of massive 
antenna deployment. In addition, the computational complexity is reduced by 
exploiting the cyclic property of received power with respect to the transmit 
phase rotation. Our simulation results demonstrate that 95 percent of the 
maximum achievable received signal power was attained in 97 percent of the 
total trials by using 34 samples in both controls. 

 

C104 
16:30-16:45 

A Quad-Band 4×4 MIMO Antenna Array for Millimeter-Wave 5G 
Communications 
 
Dr. Nathapat Supreeyatitikul, Nonthapat Teerasuttakorn, Phanuphong 
Boontamchauy; Somsak Manman 
Civil Aviation Training Center of Thailand, Thailand. 
 
In this research, a novel design of quad-band (28/38/60/73 GHz) multiple-input 
multiple-output (MIMO) antenna for fifth-generation (5G) communications. The 
proposed antenna has the dimension of  22220.787 . The single-element 
antenna consists of a modified T-shaped patch with slit an elliptical-slot on the 
elliptical-patch of the circular-slot bottom ground. The results demonstrate that 
the proposed design has high isolation with mutual coupling (< -20 dB) and has 
an omnidirectional radiation pattern. Also, the proposed antenna provides high 
diversity performance in terms of envelope correlation coefficient (ECC < 0.003 
dB), diversity gain (DG > 9.98 dB), mean effective gain (MEG < 3 dB), and 
channel capacity loss (CCL < 0.4 bits/s/Hz) which ensure its effectiveness 
MIMO performance for 5G wireless applications. 

C131 
16:45-17:00 

Compact Trapezoidal-Shaped Monopole-Like Slot UWB Antenna for WBAN 
Applications 
 
Mun You Cho, Asst. Prof. Sew Sun Tiang, Wei Hong Lim, Mastaneh Mokayef 
UCSI University, Malaysia 
 
A novel compact coplanar waveguide (CPW) fed ultra-wideband (UWB) 
antenna comprising of a trapezoidal-shape monopole-like slot and a CPW 
fork-shared feeding structure is presented. The proposed antenna offers a 
compact size of 25 mm 28 mm 1.5 mm and a FR-4 dielectric substrate with 
dielectric constant of 4.4, aiming to achieve a wide operating bandwidth of 2.7 
GHz to 13.0 GHz (137%). Extensive computer simulation studies were 
conducted to validate the feasibility of the proposed antenna for wireless body 
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area network (WBAN) applications. 

C124 
17:00-17:15 

Intelligent Computations on Retrieving Optical Target Data Signals from Noises 
Accumulated Multi-Carriers Transmissions 
 
Jen-Fa Huang, Chun-Chieh Liu, Mr. Hung-I Cheng 
National Cheng Kung University, Taiwan 
 
Instead of arrayed-waveguide grating coder/decoders approach, we aim at 
intelligent coding computations to mitigate interference noises from noisy 
accumulated multi-carriers transmissions. Recursive interference cancellation 
result will be worse off if there is strong noise in the transmission channel. An 
interference cancellation method based on convolutional neural network (CNN) 
was proposed to the increased or cancel noise to improve accuracy of retrieving 
optical target data signals in multiuser systems. In this paper, we focus on the 
training gathering, and analysis. The training data for CNN model building was 
discussed with different decision rules. The performance of CNN-based 
interference cancellation method was defined according to the analysis result of 
training data collection. The analysis result shows that if we can retrieve the 
estimation noise which approach the true noise, the better BER will be acquired.   

 
C1301 
17:15-17:30 

Interpolation Based Radiation Pattern Correction in Conformal Beamforming 
Arrays 
 
Adnan Tariq, Irfanullah, Jalil Kazim, Muhammad Ayaz, Alam Zaib, Rashid 
Ahmed Bhatti, Prof Dr. Shahid Khattak 
COMSATS University Islamabad, Pakistan. 
 
This paper presents a low complexity pattern recovery method for a strongly 
deformed conformal phased-array based on Linear Pattern Correction Method 
(LPCM) by using pre-stored individual antenna radiation patterns. In order to 
reduce the storage requirements, the radiation patterns of wedge dipole arrays 
considered in this work, have been taken at certain deformation factor and the 
rest of the patterns are obtained through interpolation. Comprehensive analysis 
of pattern recovery using desired and interpolated patterns show good recovery 
of radiation pattern with the position of the nulls and the main lobe restored. 
Mean Square Error (MSE) and Nulls depth comparison for pattern recovery 
using interpolated patterns is also investigated. 

 
C105-A 
17:30-17:45 

Hybrid Zero Forcing Dirty Paper Coding for Millimeter Wave Broadcast 
Channels 
 
Kuan-Te Li, Prof. Hsiao-feng Lu 
National Chiao Tung University, Taiwan 
 
Two designs of analog precoder and digital baseband encoder are provided in the 
paper for hybrid mmWave multiple-input single-output (MISO) downlink 
communications. The designs are based on the concept of zero forcing dirty 
paper coding (ZFDPC), which is known to achieve the capacity of MISO 
broadcast channels within a negligible gap. Given the knowledge of all channel 
states at base station, the ZFDPC is first applied to find the orthonormal 
beamforming vector for each user, which in turn yields the coefficients required 
by the analog precoder through the well known orthogonal matching pursuit 
algorithm after a few necessary modifications. The analog precoder then 
combines with the original mmWave channel to form a new, equivalent 
composite MISO broadcast channel, where techniques such as DPC and ZFDPC 
can be employed to yield (near) optimal digital baseband encoders capable of 
achieving the corresponding channel capacity. Simulation results show a 
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significant performance improvement of proposed designs upon existing works. 

 
C2005 
17:45-18:00 

GSM-Based Automobile Ignition Stopping and GPS Tracking with Thief Image 
Capturing 
 
Asst. Prof. Kristine Joyce Ponce Ortiz, Mark Nethaniel Tubig Calicdan, 
Romel Pangilinan Oña, Ronnier Franz Hernandez Torres 
Malayan Colleges Laguna, Philippines 
 
With the rapid increase of the development of the national economy, 
automobiles have increased greatly as a necessity. Investing in a vehicle perhaps 
is one of the largest investments of a person. Almost 84% of car owners in the 
National Capital Region experience car theft according to the PNP Highway 
Patrol Group. This paper presents the process of improving the existing 
anti-theft technology that is being implemented in an automobile car. Existing 
technology this day for anti-theft system lack some features for tracking and 
stopping the vehicle efficiently and vehicles can be engaged easily by a method 
used by the thieves called hot wiring. The objective of the study was to design a 
prototype that has the capability to stop the engine of the car once the thief runs 
it and the car reaches full stop. The system was controlled by the Arduino that 
was first programmed so even if the user was awake or asleep it performed the 
security measures. A relay was installed in the ignition of the car for prevention 
of the hot-wiring method. A tracking device was used to inform the user and to 
the authorities telling the exact location of the car from the start location to the 
last where the car stops through latitude and longitude coordinates. For thief 
identification, images were captured by the camera. The camera started 
capturing once the car ran and until the user retrieved the car. Alarm was also 
connected to the Arduino that was sounded continuously once the car runs. 
Another sensor was used in order to read the speed of the automobile. Tests were 
conducted for the effectivity and reliability of the system. From the tracking, 
image capturing, and relay response, all tests resulted in 100% reliability. The 
system responded correctly based on different testing conducted. The results 
showed that the system was working properly and in safe condition. 
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C125 
16:15-16:30 

Development of a Patient Monitoring System for Hospital Wards Employing 
Zigbee Technology and CAN Protocol 
 
Mr. Ladlennon C.Banuag, Joseph Karl G.Salva  
University of San Carlos, Philippines 
 
Patient monitoring is the most important routine in hospitals. Patient Monitoring 
System (PMS) provides continuous presentation and interpretation of the 
patient’s vital signs. However in a hospital wards scenario, standard patient 
monitoring requires a nurse to manually and periodically record the patient’s 
vital signs. This paper presents the development of an automated PMS for 
hospital wards that integrates Zigbee Technology and CAN protocol. The system 
comprises two sections: the wireless section is the wearable device and the 
coordinator node while the wired section is the coordinator node connected to 
the base station node thru the CAN bus and a Central Monitoring Station (CMS) 
based on LabVIEW software.  The key components of the wearable device are 
the GY-MAX30100 and Fever Click MAX30205. These development boards 
have achieved the acceptable limits in measuring vital signs such as heart rate 
(HR), oxygen saturation (SpO2) and body temperature in terms of relative error 
rate (RER) when compared to Pulse Oximeter MD300C1 and Digital 
Thermometer DT-111A that are both CE marked medical device. The evaluation 
of the wearable device and the coordinator node in sending and receiving vital 
signs data have shown a 100% reliability even in a line-of-sight (LOS) and 
non-line-of-sight (NLOS) condition for a distance of up to 40 meters. The 
average response time of the CMS in receiving data is 1.3 seconds and has 
detection for abnormal vital signs.  The final simulation tested with four 
volunteers had successfully revealed an effective and a working system that can 
work in a multi-patient architecture. 

C121 
16:30-16:45 

Two-Phase-Win Strategy for Improving the AlphaZero’s Strength 
 
Chih-Hung Chen, Dr. Yen-Chi Chen, Shun-Shii Lin 
National Taiwan Normal University (NTNU), Taiwan 
 
AlphaZero used a combination of Monte-Carlo Tree Search as well as deep 
neural networks that learned without human knowledge. It demonstrated that 
reinforcement learning by self-play could surpass the human champions. The 
great success of AlphaZero seems that every AI tasks can be trained and learned 
without any human knowledge as well as any human heuristics. But this paper 
presents another viewpoint: the AlphaZero approach is good at perspective of 
overall situations, and miniMax search (with alpha-beta pruning) is adept in 
discovering partial solutions. Therefore, we introduce the Two-Phase-Win 
strategy to combine AlphaZero and miniMax search with alpha-beta pruning for 
improving AlphaZero’s strength. It has improved the strength of the AlphaZero 
approach applied to Connect4. The results of experiments show that the 
Two-Phase-Win strategy has 58% win rate against the AlphaZero approach and 
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doesn’t lose any game in a 100-game match. 

C126 
16:45-17:00 

Evaluating Vibration Patterns in HTML5 for Smartphone Haptic Applications 
 
Georgios Minopoulos, Prof. Georgios Kokkonis, Konstantinos Psannis, Yutaka 
Ishibashi 
University of Macedonia, Greece 
 
Nowadays, accessing visual information is an essential need for all kinds of 
tasks and users, including blinds. However, access to written information like 
texts, images and graphics is still severely limited for people with visual 
impairments. The massive spread of smart phones has inspired developers to 
take advantage of the touch screen technology for developing aids for people 
with visual impairments, particularly by incorporating vibro-tactile stimulation 
to convey patterns on their surfaces. This paper describes a procedure for 
creating tactile interfaces for android smart phones. The procedure uses the 
HTML5 Vibration API and the JavaScript programming language to create 
vibration patterns in order to increase the interaction between visually impaired 
people with their smart phones. Experiments were performed only on 
blindfolded candidates, who are requested to identify the difference between 
various vibration patters on their smart phones. 

 
C142 
17:00-17:15 

A Stability Analysis of Haptic Systems by Using Difference Differential 
Equation 
 
Prof. Hitoshi Watanabe, Yutaka Ishibashi, Pingguo Huang 
Tokyo University of Science, Japan 
 
In the remote robot systems using haptic communication under communication 
delays, there is a problem of instability of operations or behaviors.  For solving 
the problem, we have introduced a method using “resistance” which is 
proportion to the velocity and investigated the theoretical method to analyze the 
mechanism by using difference differential equation.  However, in the former 
investigation, we have focused on the motion of approach to target position and 
mechanical howling has not been analyzed adequately.  This paper shows the 
possibility of explanation of mechanical howling by using difference differential 
equation and investigates the stability condition from the view point of 
characteristic equation.  As a result, we shew that the resistance has the effect 
of narrowing the stability range for approaching target position but enlarging the 
stability range for mechanical howling.  Moreover, empirical data is examined 
by the method.  

C2021 
17:15-17:30 

AGRITECHNO: A Development of a Revolutionized Farmer Assisted 
Agricultural Product Forecasting Mobile App System 
 
Asst. Prof. Joe Marie D. Dormido, Alvin R. Malicdem 
Carlos Hilado Memorial State College, Philippines 
 
The agricultural sector in the Philippines is important in economic development. 
It helps supply crop products to the community and provides major employment 
in rural areas. But lately, the farmers are facing problems due to the low in price 
value of crops produced locally because of high importation from the 
neighboring Asian countries. Most farmers belong to the marginal sector of the 
community and sometimes given less importance in government support. Thus, 
the demand for food products escalates as the population increases. Another is 
the lifestyle and awareness of people which affect the food demand the 
consumer eats every day. The local market is mostly located in trading post 
areas and primarily serve as places where farmers can meet with traders to sell 
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their products. This develops a potential market for domestic consumption to 
have a better quality of farm products produced delivered to them. 
The development of Agricultural Technology of Negros Occidental 
(AgriTechNo), an agricultural product forecasting system application helps the 
farmers in deciding where to market their product and assess the price value 
available in the market that is monitored in the trading post. 

 
C158 
17:30-17:45 

Message Authentication Scheme for ad hoc networks with Homomorophic Hash 
Function 
 
Mr. Seiya Matsunaga, Naotoshi Adachi 
Kansai University, Japan 
 
In recent years, Internet of Things (IoT) is being penetrated in various fields. In 
the IoT paradigm, wireless ad-hoc network (WANET) is an important 
communication infrastructure. The malicious attacker can access sensor node 
and steal a security related information such as a key stored in the device easily, 
and then they can inject malicious nodes, which can pass through authentication 
with a stolen key, and which can perform a falsification, into networks. 
Therefore, the key based schemes cannot effectively work in the situation which 
the key is not secure, and the reliability of the data is completely lost. In this 
paper, we propose the message authentication protocol using homomorphic hash 
function without complete safety of key, in WANET environment with limited 
resources for each node. 

 
C2003 
17:45-18:00 

FPGA Based Powerline and Baseline Interference Removal in 
Electrocardiogram Using Modified EWT-DWT Filtering 
 
Asst. Prof. Mae M. Garcillanosa, Alexandra Mae B. Flores, Sheila Mae M. 
Jala, Airah Josua P. Toleza 
Malayan Colleges Laguna, Philippines 
 
Electrocardiogram is a widely used method in every hospital for identifying the 
heart condition of the patient. To obtain successful diagnosis, the analysis 
performed on the signal should be accurate. Hence, in this paper we proposed a 
modified algorithm for denoising powerline and baseline noise in 
electrocardiogram signals. The filtering algorithm was modified such as cubic 
splining was used to modify conventional Empirical Wavelet Transform (EWT) 
and soft thresholding for the Discrete Wavelet Transform (DWT). The 
effectiveness of the proposed method was tested in two manners. One is by 
using the records from Physiobank ATM database ECG recordings, and the other 
is by using the three-lead ECG device to measure the ECG signal from the 
patient. IoT Maker 1000 FPGA was used for the signal processing since it is 
intended to be the starting design for a fog-computing server for local processing 
of ECG signals in a mobile medical service system. An average of 4.69 dB SNR 
improvement has been achieved using the proposed method of denoising, which 
proves higher compared to other existing methods such as DWT (2.63 dB) and 
EWT (4.52 dB). Based on two-factor ANOVA test, the researchers claimed that 
the proposed method has a significant difference compared with the other two 
filtering algorithms. The hardware implementation of the proposed algorithm 
was successfully achieved and the result is visually comparable to an industrial 
ECG machine. 
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C2030 
09:00-09:15 

Developing an agriculture internet of things (IoT) application 
 
Asst. Prof. Yu-Hsin Hung 
National Yunlin University of Science and Technology, Taiwan 
 
The advanced Information and communication technology (ICT) technology is 
the driving force behind this fast-growing evolution. With the flourishing 
development of the Internet of things (IoT), the IoT-related application is 
everywhere. IoT has brought transformations in various fields, including the 
industry. IoT technology has been applied extensively in industries, including 
agriculture, manufacturing. IoT can be described as the interactive framework 
where numerous sensor, equipment, device, platform is synchronized and 
connected by using the gateway, third-party technologies, and cloud computing 
in a machine-to-machine (M2M) communication. Recently, the application of 
cloud computing in the IoT has attracted considerable attention from various 
researchers and professionals. Cloud computing has evolved, and develop a 
diverse type of service models such as agriculture as a service (AaaS) in the 
agriculture industry. AaaS is one of the cloud services series. This study 
surveyed agriculture IoT related studies from 2015 to 2019. It investigates the 
disciplinary distribution of emerging related topics. The findings of this study 
show that data, IoT, and are the key issues driving researches, which are 
associated with agriculture IoT. This study developed a remote control system in 
agriculture IoT. The results demonstrated that the proposed system offers the 
appropriate tool for the users to remote control equipment and build the 
preventive maintenance strategy. 

C134 
09:15-09:30 

Design of Second Order Lowpass and Bandpass Filter Using Single VDDDA 
and Its Modification as Sinusoidal Oscillator 
 
Worawut Kulapong, Surapong Siripongdee, Assoc. Prof. Winai Jaikla,  
King Mongkut’s Institute of Technology Ladkrabang, Thailand 
 
This paper introduces an electronically controllable voltage mode analog biquad 
filter which is designed based on the series resistor-inductor-capacitor (RLC) 
topology. The proposed second order filter employs one active device, voltage 
differencing differential difference amplifier (VDDDA) and three passive 
elements (one resistor and two grounded capacitors). The natural frequency ((0) 
is controlled electronically as well as quality factor (Q) by changing the bias 
current. Two filter responses, lowpass (LP) and bandpass (BP) functions with 
unity voltage gain are simultaneously achieved. The proposed voltage-mode 
biquad filter consists of two input voltage nodes with high impedance. These 
input voltages are employed to select the inverting or non-inverting filter 
response. The sinusoidal oscillator is realized by slight modification of the 
proposed voltage-mode biquad filter. The sinusoidal voltage output node is low 
impedance. With this configuration, the proposed sinusoidal oscillator can be 
connected to other circuits without requirement of the additional buffer devices. 
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The proposed filter and sinusoidal oscillator employ a few in number of the 
passive and active devices (also with grounded capacitors). The proposed 
circuits are interesting for monolithic integrated circuit (IC) realization. Pspice 
simulation program and TSMC 0.18m CMOS process parameters with ±0.9V 
are employed to verify the functionality of the presented biquad filter and 
sinusoidal generator.  

 

C129 
09:30-09:45 

Mobile Sensor Localization Optimization using Support Vector Machines with 
Error-Correcting Output Codes 
 
Mr. Sharif H. R. Khalil, Prof. Nader M. Namazi, Feng Ouyang 
The Catholic University of America, USA 
 
This work is concerned with the introduction and development of a technique to 
optimally position a Mobile Sensor (MS) in a location with adequate side lobe 
Radio Frequency (RF) signal power.  The proposed method involves the 
generation of a database (DB) of side lobe power distribution for different 
azimuth angles of the downlink transmitted signal.  The generated DB is 
subsequently used to train and test a Machine Learning (ML) multiclass 
classifier, as well as two distinct Convolution Neural Networks (CNN), to 
identify the desired MS location.  Simulation experiments are performed which 
indicate a maximum accuracy of 99.25%, 96.56% and 96.10% for 8 different 
receiver locations. 

 
C133 
09:45-10:00 

Optimized Scheduling for Urban-Scale Mobile Charging Vehicle 
 
Mr. Hengjing Zhang, Bofu Jin, Jian Li, Jingyi Gao, Jiajun Zhao, Mingyao Hou, 
Guo Yu, Hengchang Liu  
University of Science and Technology of China, China 
 
In the remote robot systems using haptic communication under communication 
delays, there is a problem of instability of operations or behaviors.  For solving 
the problem, we have introduced a method using “resistance” which is 
proportion to the velocity and investigated the theoretical method to analyze the 
mechanism by using difference differential equation.  However, in the former 
investigation, we have focused on the motion of approach to target position and 
mechanical howling has not been analyzed adequately.  This paper shows the 
possibility of explanation of mechanical howling by using difference differential 
equation and investigates the stability condition from the view point of 
characteristic equation.  As a result, we shew that the resistance has the effect 
of narrowing the stability range for approaching target position but enlarging the 
stability range for mechanical howling.  Moreover, empirical data is examined 
by the method.  

 

C118 
10:00-10:15 

Extension of Information-Centric Networking for Push-Based Contents Deliver 
 
Mr. Ayumu Yamaguchi, Osamu Mizuno 
Kogakuin University, Japan 
 
Information-Centric Networking (ICN) is attracting attention as a content 
distribution method against increasing network traffic. ICN router has the cache 
function. However, when a large amount of the interest packets for the same 
content that is not present in the cache occurs during a short time, there is a 
problem of redundant interest packet, and data packet flows to the upstream link. 
Such contents expect to happen in case of social affairs, like featured sports. To 
solve this problem, we propose a method that the server pushes the predicted 
content to the neighboring nodes before a large amount of interest to the content 
will occur. As the simulation results, it is confirmed that the possibility of 
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reduction for the number of packets flowing in the upstream link and the number 
of routing table states required for push distribution. 

 
C160 
10:15-10:30 

Design of Electronically Controllable Quadrature Sinusoidal Oscillator with 
Linear Control of Frequency 
 
Assoc. Prof. Winai Jaikla, Peerawut Suwanjan, Amornchai Chaichana, Roman 
Sotner 
King Mongkut’s Institute of Technology Ladkrabang, Thailand 
 
In this paper, the design of sinusoidal oscillator which generates two output 
voltages with 90( degree phase difference is presented. The design procedure is 
started from the function block diagram to proposed oscillator using 
commercially available ICs. The proposed oscillator is constructed from three 
OTAs, one voltage summing circuit, one grounded resistor and two grounded 
capacitors. The frequency of the generated sinusoidal waveform is electronically 
and linearly controlled without disturbing the condition for oscillating of the 
system. With this feature, the proposed oscillator is used to generates the 
frequency modulation (FM) signal. The magnitude of the quadrature voltage 
waveform is equal during adjusting the generated frequency. A Pspice simulation 
and experiment are done to verify the performance of the proposed circuit. The 
macro models of available ICs, LM13700 and AD830 are employed for 
simulation. The simulation and experimental results confirm theory well as 
expected. 
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C111 
09:00-09:15 

QoE Assessment of Weight Perception in Remote Robot System with Force 
Feedback 
 
Ms. Limin WEN, Yutaka Ishibashi, Pingguo Huang, Yuichiro Tateiwa, Hitoshi 
Ohnishi 
Nagoya Institute of Technology, Japan. 
 
In this paper, we handle a remote robot system with force feedback in which a 
user can operate a remote industrial robot by using a haptic interface device to 
assess influences of weight change on human perception of weight by Quality of 
Experience (QoE) assessment. In our assessment, when we change the weight 
hung from the industrial robot arm, each subject perceives the weight through 
the haptic interface device, and then the subject answers whether the weight has 
been changed. The results of the assessment show that subjects hardly feel a 
change in weight of less than or equal to about 10 gf. 

C2006 
09:15-09:30 

A Review and Progress of Research on Autonomous Drone in Agriculture, 
Delivering Items and Geographical Information Systems (GIS) 
 
Prof. Widodo Budiharto, Edy Irwansyah, Jarot Sembodo Suroso, Alexander 
Agung Santoso Gunawan 
Bina Nusantara University, Indonesia 
 
Precision agriculture is an important part of drone research projects today.  
Agriculture needs commercial drones since the industry took off: and 
sophisticated analytics and software combine with evolved drone solutions to 
allow for new breakthroughs. For future farming, drones are an essential tool in 
precision agriculture, as they allow farmers to monitor crop and livestock 
conditions by air.  This paper presents a literature review of the research and 
implementation of drones for agriculture, delivering items and GIS. We explore 
the methods used by drones such as implementing for pesticide sprayers in 
Agriculture and area mapping. Analysis and discussion then presented at the end 
of the paper. 

 

C144-A 
09:30-09:45 

Construction of Small Gain Theorem-based Bilateral Teleoperation Control 
System for Telerobots 
 
Mr. Wong Hong Jen, Takanori Miyoshi, Spasena Pavlinova Dakova, Janik 
Meier 
Toyohashi University of Technology, Japan 
 
Over the past four decades, a lot of research has been conducted in the field of 
bilateral teleoperation systems. It allows human operator to interact with remote 
side (passive environment / another human operator) by using the haptic 
interface. However, a stable control system design is required because there is an 
unknown time-delay. Besides stability, a high degree of transparency is also an 
essential requirement in order to enable operators to safely and precisely 
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perform bilateral teleoperation tasks. Therefore, we construct a stable small gain 
theorem-based bilateral teleoperation control system for telerobots by referring 
to the fundamental four-channel force/force control structure, which considers 
the transmission of a force and a velocity signal from the local to the remote site 
and vice versa. The approach is chosen because of its good transparency 
properties. This presentation focuses on the stability and performance 
investigation of proposed bilateral teleoperation control system for telerobots, 
which enable the interaction of two remotely located humans, such as dancing. 
The obtained results are shown on a two degree-of-freedom setup (telerobots) 
and illustrate the stabilization behaviour of the proposed control system when 
time delay is present in the communication channel. 

 
C114 
09:45-10:00 

Effect of Robot Position Control with Force Information for Cooperative Work 
between Remote Robot Systems 
 
Mr. Satoru Ishikawa, Yutaka Ishibashi, Pingguo Huang, Yuichiro Tateiwa  
Nagoya Institute of Technology, Japan 
 
This paper enhances the robot position control with force information, which 
was previously proposed by the authors, for cooperative work between remote 
robot systems with force feedback. As cooperative work, we deal with work in 
which two robot arms carry an object together, and the robot position control 
with force information adjusts the robot position to reduce the force applied to 
the object. By experiment, we demonstrate that the value of position adjustment 
depends on the length and material of the carried object, and equations for 
obtaining the optimal value of position adjustment are obtained from the length 
for each material. We also illustrate the effectiveness of the equations and 
investigate the influence of network delay on the force applied to the object.  

 

C2007 
10:00-10:15 

Android-Based Wireless Controller for Military robot using Bluetooth 
Technology 
 
Widodo Budiharto, Jarot S. Suroso, Alexander Agung S. Gunawan, Dr. Edy 
Irwansyah 
Bina Nusantara University, Indonesia 
 
Android applications combined with Bluetooth technology are an inseparable 
pair at this time especially for controlling a robot.  A sophisticated military 
robot is a robot that is needed by the military/police because it can be deployed 
to the battlefield or the eradication of terrorism that can be controlled remotely. 
This system is needed to reduce the remaining casualties from the army, and this 
combat robot system can also be operated at any time with more numbers than 
regular soldiers and with minimal operator needs.  In this paper, we propose a 
prototype of a tank-based military robot with object detection and tracking and 
controlling using Android for simulation of shooting the enemy target. We 
propose an algorithm for controlling the robot using HC-05 Bluetooth module. 
The methods explained, and experimental results were presented. 

 
C109 
10:15-10:30 

The Intelligent Automobile Applied a Vehicular Ad-Hoc Network by 
microcontroller 
 
Sappasit Thongmee, Dr. Nithiroth-Pornsuwancharoen 
Rajamangala University of Technology Isan Sakon Nakhon Campus, Thailand 
 
The propose was to design the protection of the accident by Ad-Hoc network for 
Intelligent Automobile by wireless system and processing by microcontroller 
(Arduino UNO R3). This system design for warning the construction on the 
street, studying how to writing the microcontroller and studying the wireless 
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transmission cycle by the microcontroller is the controller. The wireless 
transmission module is LORA (SX1278/SX1276) for connection the warning 
model to the vehicle, the system has global positioning satellite: GPS 
(ATGM336H) for focusing the position of the vehicle. The result of the 
experiment to speed 60 - 90 kilometers per hour and the both of have the 
mistake 4% of connecting to Wi-Fi. The warning voice when the vehicle nearly 
to the accident place and this system show the distance information between 200 
meters to 1,000 meters at the sparker in the vehicle before found the obstacle or 
the accident on the street. In conclusion, the system can use in the real situation 
and can protect the accident by more than 98 %. In the future in the traffic 
system and the automobile has this system to the standard device in every 
vehicle. 
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C135 Robust Data Transmissions Utilizing Multiple Access Points Reception and 
Packet-level FEC 
 
Mr. Kazuki Ikeda, Kazuma Yamamoto, Prof. Hiroyuki Yomo  
Kansai University, Japan 
 
When we employ wireless communications in a factory, its channel state can 
change dynamically due to factory-specific propagation environments. 
Therefore, it is difficult to realize a stable communication link with common 
unicast transmissions. In order to realize stable communications in such an 
environment, in this paper, we focus on broadcast transmissions, where a sender 
transmits a packet to multiple access points (APs). With broadcast transmissions, 
even if an AP is not able to receive data because of bad channel conditions, the 
other APs may receive it, which can contribute to the realization of robust data 
transmissions. However, link reliability of broadcast transmissions is inherently 
low due to the absence of ACK and retransmission mechanisms. In order to 
solve this problem, in this paper, we apply packet-level FEC to broadcast 
transmissions. With computer simulations and actual indoor experiments, we 
investigate the effectiveness of broadcast transmissions exploiting multiple AP 
receptions with packet-level FEC. 
 

C162 Systolic Lidar-based Fuzzy Logic System for border Monitoring using FPGA 
 
Dr. Hossam O. Ahmed 
American College of the Middle East (ACM), Kuwait 
 
The protection of sensitive facilities or international borders using Wireless 
Sensor Networks (WSN) has become one of the important topics nowadays. One 
of the efficient techniques which could guarantee a high precision capabilities of 
event detection is to depend on Fuzzy Logic System (FLS) as the Artificial 
Intelligence(AI)-based processing algorithm, in addition to use the Field 
Programmable Logic Array (FPGA) as the hardware platform due to its 
reconfigurability and high-speed processing power that it could provide. In this 
paper, we designed a systolic-based FLS architecture using VHDL based on the 
validated MATLAB model. The proposed systolic FLS architecture has been 
designed to be interfaced with a TFmini Plus Lidar Sensor Lidar sensor and a 
MaxSonar ultrasonic sensor using the Intel Altera OpenVINO FPGA kit. The 
proposed systolic FLS processing core achieved a processing computational 
speed of 3.085 GOPS at maximum operating frequency of 181.55 MHz, while 
draining only 29.09 mW as a core dynamic thermal power dissipation loss and 
only about 12.98 mW as a I/O thermal power dissipation loss. 

C137-A  
Developing the Curriculum of Using Handheld Devices on Learning 
Mathematics - Linear Function - Based on van Hiele Theory 
 
Prof. Dr. Hsiu-Lan Ma, Der-Bang Wu 
Ling Tung University, Taiwan 
 
This research was undertaken to develop the curriculum of using handheld 
devices on learning mathematics - linear function - based on van Hiele Theory. 
There are five levels of the van Hiele’s geometric thought: “visual”, 
“descriptive”, “theoretical”, “formal logic”, and “the nature of logical laws” [8]. 
In this study, these five levels were called Level 1 through Level 5, and the focus 
of this study is on Level 1, 2, and 3. The contents presented were partial results 
of the project funded by the Ministry of Science and Technology (MOST) of 
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Taiwan. under Grant No. MOST 106-2511-S-275-004 -MY2.  
At the first level, students learned the geometry through visualization. “Figures 
are judged by their appearance. A child recognizes a rectangle by its form and a 
rectangle seems different to him than a square [8].” At this first level students 
identify and operate on shapes (e.g., squares, triangles, etc.) and other geometric 
parts (e.g., lines, angles, grids, etc.) according to their appearance [19-21].  
At the second level, figures are bearers of their properties. That a figure is a 
rectangle means that it has four right angles, diagonals are equal, and opposite 
sides are equal. Figures are recognized by their properties. If one tells us that the 
figure drawn on a blackboard has four right angles, it is a rectangle even if the 
figure is drawn badly. But at this level properties are not yet ordered, so that a 
square is not necessarily identified as being a rectangle [8].  
At the third level, Properties are ordered. They are deduced one from another: 
one property precedes or follows another property. At this level the intrinsic 
meaning of deduction is not understood by the students. The square is 
recognized as being a rectangle because at this level definitions of figure come 
into play [8]. 
 

C108 Spatial Design Direction of Smart Home in IoT Paradigm 
 
Ms. Soojung Chang, Kyeong sook Nam 
Hanyang University, Korea 
 
The purpose of this study was to review the spatial planning directionality and 
themes for future studies of Smart Home and, through literature analysis and to 
analyzes the effect of the change of Internet of Things (IoT) informatization 
paradigm on the characteristics and structure of Smart Home. This study also 
reclassifies Smart Home's spatial planning elements by considering the 
interaction between intelligent services, intelligent technology, users and space. 
The contents of spatial planning directionality corresponding to the results of 
this study are composed of the establishment of the main functions of the Smart 
Home considering the trend of IoT technology, the integrated approach to 
various plan elements constituting the Smart Home, and the necessity of 
user-centered space design.  

C138-A Fish Stress Visual Monitoring by A Wireless Biosensor System with 
Bi-Directional Communication Technology 
 
Assit. Prof. Haiyun Wu, Kazuki Yamada, Masataka Murata, Haruto 
Matsumoto, Hitoshi Ohnuki, Hideaki Endo 
Tokyo University of Marine Science and Technology, Japan 
 
Research on the stress of fish is indispensable as the scientific debate over the 
large-scale growth of subjects on such as survival, growth, and welfare of fish. 
However, the stress response is a very complicated issue which easily affected 
by external factors, just like handling or transportation. So, the “real” fish stress 
is usually difficult to monitor and evaluate. To answer the problem, we 
developed a system for visualizing stress levels in fish (using different color like 
traffic light). But, the color change reference value (threshold: Icomp) had to be 
manually calibrated on the electronic circuit board which may stress the fish. In 
this study, a biosensor system with bi-directional communication technology 
was developed. Icomp could be easily remote calibrated and the individual 
identification of specific fish can be achieved by introducing new bi-directional 
communication technology (biosensor ↔ computer). The proposed system is 
based on the principle of converting the output current measured by the glucose 
biosensor corresponding to the stress response. The color-switching points of the 
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LED (Red, Yellow, Green) were newly designed that could be calibrated on the 
computer. This calibration was performed through data communication, and the 
LED color change based on the glucose concentration in actual fish samples 
from Nile tilapia (Oreochromis niloticus). System performance was checked 
both in vitro and in vivo. In vitro, the LED color switched instantly from 
green→ yellow→ red according to Icomp set in advance with an increase in the 
glucose level. Then, the system was then attached to the fish body, and stress 
was induced by adding ammonia to the breeding water. After adding ammonia, 
an increase in glucose concentration (stress level) was confirmed. According to 
this, the LED color switched between green ↔ yellow ↔ red depending on the 
stress response. In another experiment, by facing two different sizes of 
individual test fish, the stress responses were also being monitored 
simultaneously while individual identification conducted. After facing of two 
test fish, the behavior of attacking each other was recognized, and variety in the 
glucose concentration was also confirmed accordingly without inducing 
additional handling stress to swim fish. 

C146-A Design of Narrow-width Narrow-wall Waveguide Slot Array for GratingLobe 
Suppression 
 
Mr. Taishin Niwa, Kunio Sakakibara, Nobuyoshi Kikuma 
Nagoya Institute of Technology, Japan 
 
A slotted waveguide traveling array to locate closely side by side is required for 
a subarray used for one-dimensional beam-scanning without detecting irrelevant 
ghost signal in opposite direction. A narrow-wall slotted waveguide array can be 
low loss even in the millimeter-wave band because the antenna can be assembled 
from two parts separated at the center of the broad walls, where the high 
frequency current flows along the separated lines. However, the slots are spaced 
by one guided wavelength which is longer than a wavelength in free space. 
Thus, grating lobes appear. To suppress the grating lobes, two slotted waveguide 
arrays are arranged and fed in opposite phase to form interleave arrangement. To 
prevent appearing ghost signal during beam scanning in horizontal plane, a 
narrow narrow-wall slotted waveguide array with close channel spacing was 
designed in this work. The design frequency was 79GHz. Simulated reflection 
and radiation characteristics were reported in the presentation. 

C156-A An investigation of smart agriculture in the agriculture internet of things 
(AgriIoT) 
 
Assit. Prof. Yuhsin Hung 
National Yunlin University of Science and Technology, Taiwan 
 
With constantly envolution of Information and Communication Technology 
(ICT), Internet of things (IoT) has brought transformations in various industries, 
including the agriculture and the manufacturing industry. IoT technologies has 
been applied extensively in diverse domain, including the agriculture internet of 
things (AgriIoT). AgriIoT can be described as the agricultural framework where 
numerous devices or equipment are connected and synchronized by applying 
gateway, third-party technologies and cloud computing in the human-to-machine 
(H2M) and the machine-to-machine (M2M) communication. Recently, the 
application AgriIoT has attracted considerable attention from various researchers 
and professionals. This study surveyed the AgriIoT -related studies from 2010 to 
2019. It investigates the disciplinary distribution of emerging the AgriIoT-related 
topics. The findings of this study show that big data, IoT, and cloud computing 
are the key issues driving researches, which are associated with AgriIoT. 
Additionally, this study investigates the present cloud solution for achieving the 
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goal of AgriIoT using the sensor, the device, and the cloud application. The high 
costs of maintaining sophisticated and complex agricultural equipment have 
necessitated the enhancement of the efficiency of modern maintenance 
management. AgriIoT for smart agriculture is regarded as a concept of predicting 
equipment failure by analyzing data (e.g., device data, sensor data, and plants’ 
profile) to identify patterns and diagnosis issues before failure occurs. Recently, 
the smart agriculture-related research has attracted numerous attention. Cloud 
computing has been applied extensively in the various field of studies. For the 
agriculture industry, the cloud-computing service can provide the convenient 
method, which is not constrained by the location and time of the environment. 
The prominent companies such as IBM, Microsoft, Amazon, and Oracle can 
provide cloud-computing service. The goals of this study are as follows: 
(1) To survey the current AgriIoT-related research and keyword analysis. 
(2) To investigate the current AgriIoT-related technologies 
 

C163-A Design of Hollow Waveguide to Substrate Integrated Waveguide Transition in 
Multi-layer Dielectric Substrate 
 
Mr. Shota Mariyama, Kunio Sakakibara, Nobuyoshi Kikuma 
Nagoya Institute of Technology, Japan 
 
A substrate integrated waveguide (SIW) is a low loss transmission line which is 
suitable to form transmission lines in the multi-layer dielectric substrate in the 
millimeter wave band. To feed each layer of SIW from the hollow waveguide, a 
broadband transition between the hollow waveguide and the SIW in the 
multi-layer dielectric substrate is essential. We have developed a hollow 
waveguide to an SIW transition in a single-layer dielectric substrate. In this 
study, back-short and window structures are proposed for impedance matching. 
We designed the proposed hollow waveguide to substrate integrated waveguide 
transition in multi-layer dielectric substrate and evaluated the performance by 
electromagnetic simulation. 
 

C2010-A High-Speed Transition Design for the Connection Between USB Type-C 
Receptacle and PCB Circuits 
 
Dr. Hao-Hui Chen, Yao-Wen Hsu, Yu-Ann Chang, Yi-Jun Chen 
National Kaohsiung University of Science and Technology, Taiwan 
 
Due to the advantages of light weight, compact size, and reversible feature, the 
USB type-C interconnects have attracted much attention in wide variety of 
electronic products such as wired and wireless communication systems, personal 
mobile devices, and consumer electronics. However, since the USB type-C 
connector is very compact, and there are 24 metal traces needed to be installed in 
the structure, the design and manufacture of the USB type-C is still a challenge 
task. One important concern is the high-speed data and/or radio-frequency (RF) 
signal transition between the USB connector and printed-circuit-board (PCB) 
circuits. In this work, the interconnection between a USB type-C receptacle and 
PCB circuits is considered, and a modified design is developed to improve the 
high-speed transition performances. First, we apply the time-domain 
reflectometry (TDR) to analyze the impedance variation along the SuperSpeed 
traces in the USB connector, where the SuperSpeed traces are designated for 
USB 3.1 high-speed data transition. From the TDR analysis, it is found that the 
bending route of the SuperSpeed metal traces would result in distinct parasitic 
inductance effects. Meanwhile, parasitic capacitance effects can be observed at 
the intersection of the metal trace and contact pads on the PCB. These parasitics 
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would significantly degrade the transition performance. The design of the 
SuperSpeed traces in the connector (including the metal-line width and spacing, 
and the insulating plastic between metal traces) and the contact pads on the PCB 
are then modified adequately to minimize the parasitic effects, from which the 
performances of the high-speed data and RF signal transition can be effectively 
improved. A test sample with the modified design have been developed and 
evaluated in terms of the signal integrity (SI) tests defined in USB type-C 
specification. The measured results show that the developed connection design 
can achieve satisfactory high-speed transition performances. All the required SI 
specifications are well satisfied. The developed design can therefore provide a 
potential solution for the highspeed transition design of the connection between 
the USB type-C receptacle and PCB circuits. 

C2018-A A Novel Traffic Distribution Mechanism in Software-Defined Networking 
 
Prof. Hong-Yi Chang, Yu-Shiang Shen, Tzu-Fan Hsu 
National Chiayi University, Taiwan 
 
In recent years, the remarkable effects and easy implementation of DDoS attacks 
have resulted in huge losses in various industries. Therefore, knowledge of how 
to use information technology to help security staff identify attack traffic is the 
goal of researchers. Many researchers proposed some schemes for attack traffic 
detection and analysis in a real-time DDoS attack environment. However, when 
a large number of DDoS attack traffic enter the victim server, the detection 
server that may cause the mirrored DDoS attack traffic at the same time may not 
be able to identify DDoS attack traffic instantaneously or crash due to the 
sudden loading of these sudden large attack packets. Many companies (such as 
Google) have introduced software-defined networking (SDN) to replace the 
original network architecture, traffic routing, and network configuration control 
management. Therefore, we proposed a novel dynamic traffic distribution 
mechanism based on SDN that the distribution of traffic is based on the 
processing capabilities of each detection server to improve the efficiency of 
detection and reduce the impact of DDoS traffic. The proposed method performs 
dynamic allocation and adjustment of the source IP network segment based on 
the binary tree architecture. For example, the traffic load ratio is 2:3:1, the ratio 
of the total number is 6, and the nearest binary multiple is 8, and then 8 is 
divided by 6 and multiplied by the corresponding ratio of 2:3:1. Then, the 
obtained adjustment ratio is rounded up to obtain 3:4:1. In order to solve the 
problem that the binary tree encounters the odd ratio is difficult to calculate, we 
designs the allocate method of binary tree order by first even-numbered 
distribution and then the odd-numbered distribution to avoid the problem of 
uneven distribution of the binary tree. Finally, the proposed method uses node 
switching on the binary tree to achieve the ability to dynamically allocate traffic 
ratios. In the experimental, we used the Mininet tool to simulate multiple 
detection servers and SDN controller/switches and tested them with different 
packet transmissions. The experimental results show that the proposed in this 
paper does achieve load balancing among multiple the detection servers. 
 

C1101 Partial Discharge Denoising Method For Switchgear Based on CEEMD-wavelet 
Threshold 
 
Mr. Liu Haifei, Huang Guofang, Zhang Qingwei, Chu Houcheng, Zhang 
Wenqiang 
State Grid Electric Power Research Institute, China 
 
In the process of PD(Partial Discharge) signal denoising, wavelet threshold 
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denoising and CEEMD (Complete Ensemble Empirical Mode Decomposition) 
denoising have problems of effective signal loss leading to waveform distortion 
and insufficient adaptability. A PD signal denoising method based on 
CEEMD-wavelet threshold is proposed.  The denoising principle of the method 
is introduced in detail. The advantage of this method is that not only the noise in 
the PD pulse signal is effectively removed, but also the integrity of the effective 
PD signal is well preserved. According to the denoising effect of the simulated 
PD signal and the experimental PD signal, and the obvious advantages of the 
proposed method in terms of signal-to-noise ratio and amplitude error, the 
validity and reliability of the proposed method are verified. 

C1201 A Research about Mode Multiplexing/Demultiplexing Technology 
 
Mr. Zhang Xuan 
Huazhong University of Science And Technology，China 
 
With the rapid increase of internet capacity, the transmission capacity of optical 
fiber communication systems is approaching to the nonlinear Shannon limit of 
single-mode fiber. Recently, mode division multiplexing (MDM) technology is 
widely studied due to its ability to increase the communication capacity. Mode 
multiplexing/demultiplexing is one of the key technologies for implementing 
MDM. A variety of mode multiplexing/demultiplexing solutions have been 
reported, such as phase plate structure, spatial light modulator (SLM) structure, 
multi-core fiber structure, photonic lantern, mode-selective coupler, 
silicon-based mode multiplexer. In this paper, the basic principles of those 
solutions and the relevant latest experimental results are discussed and reviewed. 
 

C151 Convolutional Neural Network-Based Polar Decoding 
 
Ms. Yue Qin, Feng Liu 
Beijing University ofAeronautics and Astronautics, China 
 
In this work, we extend the capability of convolutional neural network (CNN) to 
polar code decoding. Previous work has shown that a multi-layer perceptron 
(MLP), which is a basic form of deep neural network (DNN), can achieve high 
decoding accuracy and speed for polar code when the block length is very short. 
However, its performance drops drastically for longer codes, due to the bulky 
network structure. In this work, we design and implement a CNN for polar 
decoding. In order to improve the decoding accuracy, we introduce auxiliary 
labels into CNN output based on the encoding structure of polar code. In 
addition, we propose to prune the CNN to preserve the decoding accuracy of 
wider network while reducing the computation and the parameters. With these 
two innovations, the decoding accuracy of original CNN can be improved. We 
carry out extensive simulations to compare our designed CNN decoder with 
MLP decoder. Results show that when the code length is 64, our model is 60 
times smaller than the MLP decoder, and the accuracy of our model increases 
with model size, while MLP reaches saturation. Additional results show that our 
proposed method outperforms original CNN with regard to the BER 
performance under marginal parameter increase.  

C1202 A Research on Spectrum Defragmentation Algorithms in Elastic Optical 
Network 
 
Ms. Yihan Wang 
Southwest University, China 
 
With the rapid development of mobile communication technology and the 
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increasing requirements of mobile data services, elastic optical network (EON) 
which has better resource utilization and more flexible spectrum allocation is 
widely investigated. EON could support a transmission rate from Gbps to Tbps. 
It could also adjust modulation format according to different transmission 
distance so that it could make better utilization of spectrum resources. Owing to 
flexible grid, spectrum allocation should satisfy the criteria of spectrum 
consistency and spectrum continuity, which would lead to spectrum 
fragmentation and decrease the network performance. In this paper, the spectrum 
fragmentation problem in EON is investigated. Firstly, the reason of spectrum 
fragmentation problem is introduced. Then different Spectrum defragmentation 
algorithms are analyzed and compared in detail. Finally, the future development 
of spectrum defragmentation methods is prospected. 

 

Lunch 

11:45-13:00 
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Pickup: Nagoya Institute of Technology, Japan|8:30 am 

Tokugawa Art Museum 
Aorund One Hour 

During the Edo Period (1600-1868), Nagoya served as the seat of the Owari, one of the 
three major branches of the ruling Tokugawa family. The family amassed great wealth 
that was only surpassed by four of the 200 feudal domains of the Edo Period. The 
Tokugawa Art Museum (Tokugawa Bijutsukan) was built on the grounds of the Owari's 
former feudal residence and preserves and exhibits several of their treasures 
including samurai armor and swords, tea utensils, noh masks and costumes, poems, 
scrolls and maps. 
 

Next to the museum is Tokugawa-en, a 
beautiful Japanese landscape garden with 
a large pond at its center. The garden used 
to be part of a retirement residence of the 
local lords, but was destroyed during the 
war. In 2001 the garden was restored and 
reopened to the public in 2004. A large 
network of walking trails lead around the 

grounds to a tea house, rest houses, and across several bridges. The garden is best in spring, 
when its Peony (mid to late April) and Iris gardens (late May to early June) bloom, and 
during the autumn season (November). 

Atsuta Shrine 
Around One and half Hour 

Atsuta Shrine (Atsuta Jingū) is one of Shinto's 
most important shrines. It enshrines the Sun 
Goddess Amaterasu and stores the sacred 
sword Kusanagi, which is one of the 
three imperial regalia. Note, however, that the 
sword is never displayed to the public. 

Atsuta Shrine stands in a pleasant, wooded 
park in southern Nagoya. During the Meiji 
Period, the shrine was remodeled after the Ise 
Shrines in the purely Japanese Shinmei-zukuri architecture style. A pleasant thing to do 
after viewing the shrine buildings is to try Atsuta Shrine's version of the kishimen noodles, 
one of Nagoya's local specialties. A restaurant is found on the shrine grounds. 

https://www.japan-guide.com/e/e2128.html
https://www.japan-guide.com/e/e2155.html
https://www.japan-guide.com/e/e2128.html
https://www.japan-guide.com/e/e2128.html
https://www.japan-guide.com/e/e2127.html
https://www.japan-guide.com/e/e2096.html
https://www.japan-guide.com/e/e2091.html
https://www.japan-guide.com/e/e2099.html
https://www.japan-guide.com/e/e2014.html
https://www.japan-guide.com/e/e2056.html
https://www.japan-guide.com/e/e2059.html
https://www.japan-guide.com/e/e2056.html
https://www.japan-guide.com/e/e2056.html
https://www.japan-guide.com/e/e2140.html
https://www.japan-guide.com/e/e2155.html
https://www.japan-guide.com/e/e2130.html
https://www.japan-guide.com/e/e2130.html
https://www.japan-guide.com/e/e4300.html
https://www.japan-guide.com/e/e4300.html
https://www.japan-guide.com/e/e2111.html
https://www.japan-guide.com/e/e2059.html
https://www.japan-guide.com/e/e2155.html
https://www.japan-guide.com/e/e3315.html
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Nagoya Castle 
Around Two Hours 

Nagoya Castle (Nagoyajō) was built in the 
beginning of the Edo Period as the seat of 
one of the three branches of the 
ruling Tokugawa family, the Owari branch. 
As such, it was one of the largest castles in 
the country, and the castle town around it 
ultimately grew to become Japan's fourth 
largest city. 
Most castle buildings were destroyed in the 

air raids of 1945, including the castle keep and the palace buildings. The current 
ferro-concrete reconstruction of the castle keep dates from 1959 and - before its closure in 
May 2018 - contained a modern museum with exhibits about the castle's history. The park 
surrounding the castle keep features two circles of moats and impressive walls with corner 
turrets.  

Oasis 21 
Around One Hour 

Sakae's new landmark is the futuristic looking 
Oasis 21 complex, which was opened to the 
public in 2002. Oasis 21 accommodates 
Nagoya's highway bus terminal and several 
shops and restaurants. Various events are held 
on the "Milky Way Square", the public space 
below the building's intriguing "Water 
Spaceship" roof, which is also accessible to the 
public and features a large pool of water.  

Osu Kannon Temple & Osu Shopping district 
Around Two Hours 

Osu Kannon (Ōsu Kannon) is a popular 
Buddhist temple in central Nagoya. Originally built 
during the Kamakura Period (1192-1333) in 
neighboring Gifu Prefecture, the temple was moved 
to its current site by Tokugawa Ieyasu in 1612 
after the original temple had been repeatedly 
damaged by severe flooding. The current buildings 

are 20th century reconstructions. 

 

https://www.japan-guide.com/e/e2128.html
https://www.japan-guide.com/e/e2128.html
https://www.japan-guide.com/e/e2296.html
https://www.japan-guide.com/e/e2058.html
https://www.japan-guide.com/e/e2155.html
https://www.japan-guide.com/e/e2133.html
https://www.japan-guide.com/list/e1220.html
https://www.japan-guide.com/e/e2128.html
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The Osu shopping district is huge and popular 
shopping area containing over 1,200 shops and 
restaurants. All kinds of shops, including 
electrical appliance shops, secondhand clothing 
stores, restaurants and cafes are open. The mall 
is always crowded with people and filled with 
energy. Many events are held throughout the year, 
including the Osu Summer Festival in August, the 
Osu Daido-chonin Festival in October and the Osu Setsubun Takarabune Gyoretsu 
(treasure ship parade). 

Back: Nagoya Institute of Technology, Japan|6:00 pm  

 Kind Remind

 This is only a preliminary tour program and might be modified according to actual 
conditions. 

 Lunch will be included in the travel costs. 

 Your understanding will be much appreciated. 
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